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BBepeHue

VLT® AutomationDrive FC 302

1 BBegeHue

1.1 Uenb «PykoBopcTsa no
NPOEKTUPOBAHNIO»

3TO PYKOBOLCTBO MO MPOEKTUPOBAHMIO MPeAHa3HAYeHO
ans:
. VHXKEHEPOB-NPOEKTUPOBLYMKOB 1 CUCTEMHbIX
VH>KEeHEepPOB;

L] KOHCY/NIbTAHTOB MO NMPOEKTNPOBAHUIO;
. cneymanmncTtoB No NPMMEHEHUNAM 1 NPOAYKTaM.

OTO PYKOBOACTBO MO MPOEKTUPOBAHUIO COAEPXKUT
TEXHNYECKYI0 MHpOpMaUMio, HEO6XoAVMYIO ANA NMOHUMAHWA
BO3MOXHOCTEN Mpeobpa3oBaTens 4yacToTbl Npwu
WHTErpvpoOBaHNN B CUCTEMbI YPABEHNA 1 MOHUTOPWHTA
aBuratenemn.

VLT® aBnseTca 3aperncTprpoBaHHbIM TOBaPHbIM 3HAKOM.

1.2 [ononHutenbHble pecypcbl

CywecTtByeT gonosiHuTeNbHasa nHdopmauusa o
pacWwmMpeHHbIX pexnmax paboTbl npeobpasosatens
YacToTbl, ero NPOrPaMMUPOBAHUN N COOTBETCTBUM
OUpPEeKTMBaM.

. Pyko800Ccm80 no 3Kcnlyamayuu COpepKuT
Nnoapo6Hyo MHPOPMaLMIO O MOHTaxe
npeobpasoBaTens YyacToTbl 1 MOATOTOBKE €ro K
3KCnnyaTaumm.

. Pyko800Ccm80 no npozpaMmMupoBaHUI0 COREPXKNUT
6onee nopgpobHoe onncaHne paboTbl C
napameTpaMm U MHOXeCTBO MPUMEPOB
NPUMeHEeHUA.

. B Pykosodcmee no skcniyamayuu ¢yHkyuu Safe
Torque Off 8 npeobpazosamensx yacmomel cepuu
VLT® onucaH NOpPAAOK SKCNyaTaumm
npeobpasosatesneli Yactotbl Danfoss B
nprvmMeHeHusax, Tpebyowmx obecneyeHns
dyHKUMoHanbHol 6e3onacHocTh. 3T0
PYKOBOACTBO NoCTaBniAeTcA ¢ npeobpasoBaTenem
YacToTbl, €CNIN B HEM MPUCYTCTBYET PyHKLMA Safe
Torque Off.

. B Pykosodcmee no npoekmuposaHuio VLT® Brake
Resistor MCE 107 onucaHo, Kak BblbpaTb
ONTUManbHbIA TOPMO3HOWN Pe3nCTop.

. B PykosoOcmee no npoekmupoeaHuro ¢uibmpos
VLT® Advanced Harmonic Filter AHF 005/AHF 010
npvisegeHa NHGOPMaLMs O raPMOHMKAX, a TaKKe
OMMCbIBAOTCA Pa3NNYHble MeToAbl UX NOoAaBNeHuA
1 NPUHLMN paboTbl YCOBEPLIEHCTBOBAHHOIO
dunbTpa rapmoHuK. B pykoBoacTBe Takxe
OMMCaHO, KaK BblOpaTb NPaBMIbHbIN

yCOBEPLUEHCTBOBAHHbBIM GUABLTP rapMOHUK Ans
KOHKPETHOro NpuMeHeHus.

. B Pykosodcmae no npoekmupo8aHui0 8bIXOOHbIX
hunbmpog TaKkxKe 06bACHAETCA, MoYemy
HeobX0AUMO MCMOMb30BaTh BbIXOAHbIE GUABTPbI
INA onpefeneHHbIX MPUMEHeHNI 1 Kak BblbpaTb
onTumanbHbli dunsTp dU/dt unmn cuHycomaHbin
dunbTp.

. HekoTtopasa uHdopmauma B 3Tnx nybamkauusax
MOXET OT/INYATbCS B 3aBUCMMOCTMN OT
NOAKNIOUYEHHOTO JOMNOSIHUTENBHOIO
obopynoBaHus. KoHKpeTHble TpeboBaHMsA CM. B
WHCTPYKLMAX, NPUIAraembIX K JOMOSIHATENbHOMY
obopynoBaHuio.

JononHuTenbHble Ny6nMKaumum N PyKOBOLCTBA MOXHO
3anpocutb B KomnaHum Danfoss. Cm. drives.danfoss.com/
downloads/portal/#/ .

1.3 Bepcus LOKYMEHTa U NPOrpamMMHOro
obecneyeHus

3TO PyKOBOACTBO PerynapHO nepecmMaTpuBaeTca u
obHoBnseTcA. Bce npegnoxeHus no ero ynydweHuto 6yayTt
NPVHATbI U paccMoTpeHbl. B Tabsuya 1.1 ykasaHbl Bepcus
AOKYMeHTa 1 cooTBeTcTBylowaa sepcma MO.

Pepakuus KommeHTapun Bepcua MO
MG38C2xx | do6asneHa nHdpopmauma no D1h-D8h 8.03

Ta6nuua 1.1 Bepcua foKymeHTa 1 nporpamMmmMHoro o6ecneuyeHms

1.4 YcnoBHble 0603HaueHus

. HymepoBaHHble cnuckn 0603HavaloT npoueaypbi.

. MapKupoBaHHble CNCKN yKa3blBaloT Ha APYryio
nHbOPMaLMIO 1 ONMCAHWA WINIOCTPALUIA.

. TekcT, BblgeneHHbli KypcuBoM, 0603HavaeT:
- NepeKPecTHYIo CCbIIKY;
- BE6-CChINKY;
- CHOCKY.

- Ha3BaHWe NapameTpa, rpynnbl
napamMmeTpoB, 3Ha4YeHne napameTpa.

. Bce pa3mepbl Ha uepTexax AaHbl B MM (aloiMax).

. 3Be3pgouka (¥) ykasbiBaeT 3HayeHue no
YMOJTYaHVIO ANs MapameTpa.
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TexHuKa 6e30onacHOCTN

PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

2 TexHunKa 6e30omnacHOCTU

2.1 CumBonbl 6e3onacHOCTM

B 3TOM pykoBOACTBE MCMONb3YIOTCA Clieaytolwme CMMBOSbI:

ABHVUMAHMUE!

YKasbiBaeT Ha NOTeHLUMaNlbHO onacHyrw cutyauuio, npun
KOTOpOI‘/'I cyLwiecTByeT puUCK neTajsibHOro ucxoaa nnu
cepbe3HbIX TpaBM.

ANPEAYNPEXOEHUE

YKasblBaeT Ha NOTEHLUMANIbHO OMacHyio cMTyauuio, Npu
KOTOPOIA CyLIecTBYeT pUCK NONy4YeHUsi He3HaunTesIbHbIX
TPaBM UM TPaBM cpedHen TaxecTn. Takke MmoXeT
MCNonb30BaThCA ANA 0603HaUeHNA NOTEHUNANbHO
Heb6e30MnacHbIX AENCTBUN.

YBEJOMJIEHU

YKasblBaeT Ha BaXkHylo UHGopMaLuio, B TOM yucne o
TaKoW CUTyauuMm, KOTOpasi MOXeT NpUBeCcTn K
noBpexgeHuto o6o0pyaoBaHUs unu Apyrom
CO6CTBEHHOCTN.

2.2 KanudunumpoBaHHbIN NepCcoHan

MoHTaX 1 3KcnnyaTauysa 3Toro 060pyaoBaHMA JOMKHbI
BbIMOJSTHATLCA TOIbKO KBASIMPULVPOBAHHbBIM MEPCOHAIOM.

KBanuduumposaHHbIii NepcoHan onpegenserca Kak
06y4eHHbI NepcoHas, YNnoaHOMOYEHHbIN MPOBOAUTD
MOHTaX, BBOJ, B JKCMyaTaumio U TexHU4Yeckoe
o6cnyxmBaHne o60pynoBaHUsA, CUCTEM U Leneil B
COOTBETCTBUW C MPUMEHVMbIMY 3aKOHaMM 1 NpaBuUiamu.
Kpome Toro, nepcoHan JOMKeH XOPOLO 3HaTb UHCTPYKLMK
1 npasuna 6e30MacHOCTH, OMNMUCaHHbIE B STOM PYKOBOACTBE.

2.3 Mepbl NpeaoCTOPOKHOCTH

ABHWMAHWUE!

BbICOKOE HAMPAMEHUE!

I'Ipe06pa3OBaTenv| 4acToTbl, NOAKNIOYEHHbIE K CeTn
nepemMeHHOro Toka, NCTOYHNKY NOCTOAHHOIO TOKa, uenu
pa3aeneHna Harpyskm nam asuratenam ¢ NOCTOAHHbIMU
MarHUTamu, HaxogATCcA NoA BbiICOKUM HanpAXeHunem.
YcTaHOBKa, nyCKOHanaaKka v OGCHy)KI/IBaHI/Ie
I'Ip906p33OBaTe.l1ﬂ YacToTbl AO0J1XKHbI BbINOJIHATbCA
TOJNIbKO KBa.ﬂI/I(I)I/ILWIpOBaHHbIM nepcoHanom;
HECOGHDAEHIAE 3TO0ro TpeﬁOBaHI/Iﬂ MOXeT npuBectn K
JieTaJibHOMY uUcxoay mnnm nonayvyeHmio cepbesHbiX TpaBM.

L] MoHTaX, NyCcKOHaNagKa U TeXxHn4yeckoe
06Cl1y)KI/IBaHI/Ie AOJIXKHbI BbINOJIHATbCA TOJIbKO
KBaJ1I/I¢VIL|VIpOBaHHbIM nepcoHanom.

ABHVMAHUE!

BPEMA PA3PAAKN

B uenu NoCTOAHHOro ToKa Npeobpa3oBaTena YacToTbl
YCTaHOBJIEHbl KOHAEHCATOPbl, KOTOPble OCTAOTCA
3apAKEHHbIMW AaXke Nocsie OTKIIUYEHNA NUTAHUA.
BbicOKOe HanpsKeHne MOXXeT NPUCYTCTBOBaTb Alaxe B
TOM Cnyyae, ecnim CBeTOAMOAbI NpeaynpeXaeHui
noracnu. HecobniogeHne ykasaHHoro B Ta6bauya 2.1
nepuoga OXKuAaHuA nocse OTKAYEHMA NUTAHNUA nepeg,
Hayanom o6CNYKMBAHUA WM PEMOHTA MOXET NPUBECTN
K NleTalbHOMY MCXOAY WU Cepbe3HbIM TPaBMam.

1. OcTaHOBUTE ABUraTenb.

2. OTcoeanHUTe ceTb NepeMeHHOro ToKa 1
ANCTaHLMOHHO PacnosioXKeHHble NCTOUHUKN
NUTaHWA Lienyn NOCTOAHHOrO ToKa, B TOM yucne
pe3epBHble akKymynAtopbl, UBIM n
NoAKMIoUYEHNA K Lieny NOCTOAHHOIO TOKa ApYrux
npeobpasoBaTenien YaCTOTbI.

3. OTcoepumHUTE NN 3a6NOKMPYNTe fBUraTenb.

4, Loxauntecb NOMHON pa3spAfKN KOHOAEHCATOPOB.
Cm. Tabnuya 2.1.

5. Mepep BbinonHeHmem No6GbIX paboT no
06C/YKUBAHUIO NN PEMOHTY YA0CTOBEpPbTECh C
noMoLbio YCTPOICTBa ANA U3MepeHus
HanpsAXXeHWsA, YTO KOHAEHCATOPbI MOIHOCTbIO
pa3psKeHbl.
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TexHuKa 6e30onacHOCTN

VLT® AutomationDrive FC 302

Hanps»xeHue [ HommHanbHas Kopnyc Bpems
MOLLHOCTb paspagku (B
(HopmanbHas MUHYTax)
neperpyska)

380-500 90-250 kBT D1h-D8h 20
125-350 n. c.

380-500 315-500 kBT ETh-E4h 40
450-650 n. c.

525-690 55-315 kBT D1h-D8h 20
60-350 n. c.

525-690 355-710 kBT ETh-E4h 40
400-750 n. c.

Tabnuua 2.1 Bpemsa paspaaku ana kopnycos D1h-D8h n
E1h-E4h

ABHWMAHWUE!

OMACHOCTb TOKA YTEYKU

Toku yTeukun npesbiwatot 3,5 mA. HenpasunbHo
BbINOJIHEHHOE 3a3emJieHne npeobpasoBaTena 4acToTbl
MOXXET NPUBECTU K JIeTaJIbHOMY UCXOAY WU CEPbEe3HbIM
TpaBMam.

. MpaBunbHoe 3a3emneHne o6opyAoBaHMNA
JOJIKHO 6bITb YyCTPOEeHO cepTUdULMPOBaHHbIM
CNeunanmcTomM-3J1eKTPOMOHTaXKHMKOM.

NONONHUTENBHOE CPEACTBO
3KPAHMPOBAHIA MOAKIOYEHI CETEBOTO
UTAHUS

OnAa KopnycoB co cTeneHbio 3awuTbl IP21/IP54 (Tun 1/Tun
12) BoCTYyNHO AONONHNUTENbHOE CPEACTBO
3KpaHUPOBaHMUA CeTU NUTaHUA. B KauecTBe sKpaHa
ncnonb3yeTcA KpbllKa, yCTaHaBNMBaemMas BHYTpU
Kopnyca Ana o6ecneyeHuns 3awuTbl OT CIyYallHOro
NPUKOCHOBEHUSA K CUMIOBbIM KNeMMaM, B COOTBETCTBUU C
TpeboBaHuAMYN cTaHfjapToB BGV A2, VBG 4.

2.3.1 MoHTax ¢ yyeTtom TpeboBaHun ADN

Ona npepoTBpalleHns UCKPOOOpPa3oBaHNA B COOTBETCTBUN
¢ EBponenicknum cornawieHnem o mexxgyHapogHom
nepeBO3Ke OMACHbIX rPy30B MO BOAHbIM NyTaAm (ADN) B
OTHOLLEeHMU npeobpa3soBaTeneil yacToTbl ¢ 3awmTor IP00
(waccwm), IP20 (waccw), IP21 (Tun 1) nnn IP54 (Tun 12)
JOJKHbI ObITb MPEANPUHATHI Mepbl NPefOCTOPOXHOCTU.

. He ycTaHaBnuBaiiTe ceTeBOW BbIKNloYaTesb.

. YcTaHOBUTe ANna napameTpa
napamemp 14-50 Quabmp BY-nomex 3HaueHune [1]
Bkn.

. YpanuTte BCe 3arnywkun pene ¢ Hagnucbio RELAY
(PEJIE). Cm. PucyHok 2.1.

MpoBepbTe, Kakne yCTaHOBNEHbI AOMOJIHUTENbHbIE
peneiiHble yCTpOWCTBa (ecnu ecTb). EAMHCTBEHHOE
JOMOMHUTENbHOE pefeliHoe YyCTPOWCTBO, KoTopoe
AOMyCKaeTCA 1CNonb30BaTb, — 3TO MaTa
paclumpeHuns peneiiHbix Bbixopos VLT® Extended
Relay Card MCB 113.
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1,2

| 3arnywkn pene

PucyHok 2.1 PacnonoxeHue 3arnywek pene
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PaspelueHns n ceptuuKkarbl

PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

3 PaspeleHna n ceptndmrkatbl

B oTOM pasgene NpuBeAeHO KpaTKoe OnucaHue pasinuHbix
paspelleHunii 1 cepTUPMKaTOB, OTHOCALLMXCA K
npeobpasoBatensam yactotel Danfoss. He Bce paspeleHus
OTHOCATCA KO BCeM Npeobpa3oBaTeniiM 4acToTbl.

3.1 CooTBETCTBUE HOPMAM 1 CTaHAAPTaM

YBEZJOMJIEHU

HAJNNATAEMbIE OTPAHUYEHWA BbIXOAHOW
YACTOTbI

HauuHas c Bepcum MO 6.72, BbixogHaA 4yacToTa
npeo6pasoBaTens 4acToTbl orpaHNyYeHa ypoBHem 590 Iy
B COOTBETCTBMN C SKCMOPTHbIMW NpaBuiamm.
MporpammHoe obecneyeHne Bepcuin 6x.Xx TakxKe
orpaHn4MBaeT MakCUMarnbHYIO BbIXO[HYIO YacToTy
3HauyeHuem 590 . DT BepcuMn Henb3A «NepenpoLunTby,
TO ecTb Henb3A nepeliTn Ha 6onee HU3Kylo U Gonee
BbicOKyto Bepcuio I10.

3.1.1.1 MapkunpoBka CE

Mapkuposka CE (Communauté Européenne) ykasbiBaer,
YTO MPOU3BOANTENb MPOAYKTa BbIMOHUM BCE NMPUMEHUMbIE
anpekTnebl EC. Qupektusbl EC, npyMmeHumble K
KOHCTPYKLMM U N3roTOBNIEHMIO Npeobpa3oBaTeniell YacToTbl,
nepeuuncneHsl B Tabauya 3.1.

YBEZJOMJIEHU

MapkunpoBka CE He onpegenseT KauecTso nsgenus. Mo
mapkupoBke CE Henb3A onpegenntb TeXHUYECKme
XapaKTepucTuKu.

LOvpekTnea EU Bepcua
[vpeKTnBa No HW3KOBONILTHOMY 060PYAOBaHMIO 2014/35/EU
[peKTnBa No aneKTpoMarHNTHoON coemectumoctn |(2014/30/EU
[AupekTrea o MawnHHOM o6opyaosaHumn” 2014/32/EU
AupekTtnea ErP 2009/125/EC
Oupektnea ATEX 2014/34/EU
OvpektnBa RoHS 2002/95/EC

Ta6nuua 3.1 AupekTtuBbl EC, npumeHumble K
npeobpasoBaTefiAM 4acTOTbl

1) Coomeemcmaue mpebosaHusm oupekmusbl 0 MAWUHHOM
obopydosaHuu mpebyemcs mosibko 0518 hpeobpaszosamerneli
4acmomesl ¢ UHMe2PUPOBAHHLIMU (PyHKUUAMU 6e3onacHocmu.

YBEJJOMJIEHU

Mpeo6pasoBaTeny 4acToTbl C MHTErPVYPOBAHHOM
dyHKUMeln 6e3onacHOCTH, Takol Kak Safe Torque Off
(STO), pomkHbl oTBEeYaTb TPe6GOBaHNAM ANPEKTUBBI O
MALUMHHOM 060pyfOBaHUM.

D,eKﬂapaLlVlVl COOTBETCTBUA OOCTYNHbI MO 3anpocy.

AnpeKTuBa No HM3KOBOJILTHOMY 060pYyfOBaHMIO

B cootBeTCTBUMM C ANPEKTUBON MO HU3KOBOSIBTHOMY
obopynoBaHuio, BCTynuBLUeN B feiicTBre ¢ 1 AHBapa 2014
r., Npeobpa3oBaTteniv YacToTbl AO/KHbBI UMETb MapPKUPOBKY
3Hakom CE. inpekTnBa No HU3KOBONLTHOMY 060pPYyAOBaHMI0
OTHOCUTCA KO BCEMY 3neKTpuyeckomy obopynoBaHuio, B
KOTOPOM MCMOMb3YIOTCA HanpAXeHUA B gmana3oHax 50-
1000 B nepem. Toka unn 75-1500 B nocT. Toka.

Llenb gnpektBbl — obecneunTb 6€30nacHOCTb NIOAeN n
WCKIOUUTD NMOBPEXAEHVE MMYLLECTBa Npu paboTe
3neKTpoobopyaoBaHNA MPU YCI0BMY, YTO 060opyAoBaHme
NMPaBWIIbHO YCTAaHOBNEHO 1 OOCYXKMBAETCA, a TaKXKe
3KCMTyaTUPYeTCA COrNacHO CBOEMY LieNIeBOMY
npegHasHayeHuio.

OupekTyBa No 3NEKTPOMArHUTHOW COBMECTMMOCTM

Llenb gnpeKTrBbl NO 3N1eKTPOMArHUTHOW COBMECTUMOCTM
(3MC) — ymeHbLINTb 3NeKTPOMarHUTHble MOMexXM n
YAyJLNTb YCTONUMBOCTD 31eKTPoobopynoBaHNs 1
YCTaHOBOK K TakuM nomexam. bazoBoe Tpe6oBaHue no
3alMTe U3 AUPEKTUBLI MO 3/IEKTPOMArHUTHOM
COBMECTUMOCTM COCTOUT B TOM, UTO YCTPOMCTBA, KOTOpble
CO3[aloT dneKTpoMarHuTHble nomexu (3MIM) nnm Ha paboTy
KOTOpPbIX MOryT BAnATb DMI1, JOMKHBI KOHCTPYMPOBATbCA
Takum 06pa3om, UToObl OrpaHMUNTL CO3aBaeMble
SNEKTPOMArHUTHbIE MOMEXU. YCTPOMCTBA AOMKHbI UMETb
npuemnembln ypoBeHb yctonumsoctn K SMI npu ycnosum
NPaBUNbHOW YCTAaHOBKM 1 OBCNYXMBAHUSA, @ TaKxe
MNCMONb30BaHWA MO Ha3HAYEHMIO.

Ha ycTpoiictax, ncnonb3yembix No oTAeNbHOCTU UK B
COCTaBe CMCTEMbI, fOMIXKHA 6bITb MapKuMpoBka CE. Cnctembl
He 06A3aTenbHO AOMKHBI MMeTb MapkupoBky CE, ogHako
LOJMKHbI COOTBETCTBOBAaTb OCHOBHbIM TpeboBaHMNAM Mo
3aWunTe, N3N0XKeHHbIM B aupekTuse no SMC.

D‘I/IpeKTl/IBa O MalWWWHHOM oGopynosaval

Lenb ANpeKTnBbl O MallMMHHOM O60pyﬂ,OBaHVIVI —
ob6ecneynTtb 6€30MNacHOCTb NiloAEN N NCKIIYNTD
noppexaeHne nMmyuwecTtesa nNpu nNCnosib3oBaHNN
MexXaHn4yeckoro O60py,E|OBaHl/Iﬂ cornacHoO ero uenesomy
npeaHasHavYeHuto. ﬂ,VIpeKTVIBa O MalWnHHOM O60py,D,OBaHVIVI
OTHOCUTCA K MallMHaM, CoCToAlMnM n3 Ha6opa
COeMHEHHbIX MeXxay co601 KOMMOHEHTOB 1N )/CTpOVICTB,
KakK MUHUMYM OAHO M3 KOTOPbIX cnocobHo (bVI3VILIeCKI/I
asuraTbcA.

MpeobpaszoBaTenyt YacToTbl C MHTEFPUPOBAHHBIMU
byHKUMAMMU Ge30nacHOCTY JOMKHbI OTBEYaTb TPeGoBaHNUAM
AVPEKTVBbI O MALWVHHOM 060PYAOBaHMN.
MpeobpasoBaTteny YacToTbl 6€3 GpyHKLMUM 6e30MacHOCTU He
noanagatloT nof AencTene 3Ton gmpeKkTusbl. Ecnn
npeo6pasoBaTesib YaCTOTbl BXOANT COCTAaB CUCTEMbI
mexaHu3moB, Danfoss MoXeT npefocTaButb MHbopmMaumio
no Bonpocam 6e30MacHOCTM, CBA3AHHbIM C
npeobpasoBaTenem 4acToTbl.

MG38C250
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B cnyyae mcnonb3oBaHus npeobpasoBaTteniein YacToTbl B
MalUMHAX, B KOTOPbIX UMEeTCs XOTs Obl OfHA [ABVKYLLASACA
YacTb, M3roTOBUTESIb MaLUVHbI JOMMKEH NPEeACTaBUTDL
[eKknapauuio, NOATBEPXAAIOLLYI0 COOTBETCTBME BCEM
YMECTHbIM 3aKOHOZATENbHbIM HOpMam 1 Mepam
NPeAOCTOPOXKHOCTU.

3.1.1.2 Oupektnea ErP

IvpekTuea ErP — 3T0 eBponeickasa gupekTusa no
3KONOMMYHOMY AM3aiiHy ANA CBA3aHHbIX C 3Hepruen
n3genuid, B Tom Yncne npeobpasosateneil yactoTbl. Lienb
[VPEKTNBbI — MOBbICUTb SHePro3pPeKTUBHOCTb 1 CTeneHb
3aLNUTbl OKPY>KaloLen cpefibl, B TO Xe BpemMsA yBennynsas
6e30MacHOCTb MCTOYHUKOB MUTaHMA. BnnaHne Ha
OKPY>KaloLLylo cpefly CBA3aHHbIX C SHeprunen nsaenumn
BKJlOYaeT notpebneHre sHeprum B Te4eHne BCEro
XW3HEHHOrO LMKna nsgenus.

3.1.1.3 Jlnctuur UL

Mapknposka Underwriters Laboratory (UL) ynoctoBepser,
Ha OCHOBe CTaHAAPTU3MPOBAHHbIX UCMbITAHWUN,
6e30MacHOCTb NPOAYKTOB 1 BbIMOHEHUE 3KOMOTMYECKMX
TpeboBaHuii. Npeobpa3oBaTenyt YacToTbl, pacCUMTaHHbIE Ha
HanpsxeHue T7 (525-690 B), ceptudurumpytotca Ha
cooTBeTcTBME UL TONbKO B AManasoHe HanpsXeHun 525-
600 B. MNpeobpa3oBaTtenb YacToTbl yaOBAETBOPAET
TpeboBaHmamM UL 61800-5-1, Kacalowwmmcs TEMNIOBON
namATtn. NMopgpobHee cm. enrasa 10.6.1 Tennosas 3awuma
dsuzamerns.

3.1.1.4 CSA/cUL

Pa3speweHne CSA/cUL oTHocuTca K npeobpasoBaTtensam
YacTOTbl C HOMUHaANbHbLIM HanpsxeHnem 600 B n Huke.
ITOT CTaHAapT rapaHTUpyeT cOOTBETCTBUE 060pyAOBaHMA
ctaHpapTam UL B OTHOLWEHWW 3N1eKTpUYeCcKon 1 TenioBomn
6e30MacHOCTM NpU YCIOBUWN YCTaHOBKM Npeobpa3oBaTens
YacToTbl B COOTBETCTBUM C NpuUaraeMon MHCTPYKUMen no
SKCnyaTauumn/MoHTaxy. TOT 3HaK YKa3blBaeT Ha TO, YTO
NPOAYKT COOTBETCTBYET BCEM HEOOXOAVNMbBIM TEXHUYECKUM
TpeboBaHMAM U NpoLLen BCe HEOOXOAMMbIE UCMbITAHUA.
CepTnduKaT COOTBETCTBMNA NPEAOCTABAAETCA MO 3anpocy.

3.1.1.5 EAC

3Hak EAC (EurAsian Conformity, EBpa3uiickoe
COOTBETCTBME) YKa3blBAET Ha TO, UTO MPOAYKT
COOTBETCTBYET BCEM TPEOOBAHMAM U TEXHUYECKAM HOPMaM,
NPUMEHMMBIM K MPOAYKTY B pamKax TaMOMEHHOro coto3a

EBpA33C (B KOTOpPbI BXOAAT rocyaapcta-uneHbl EBpA33C).

Jlorotnn EAC gomkeH HaHOCUTbCA KaK Ha WWIbANK
NPoAyKTa, Tak N Ha ynakoBsKy. Bce npogyKTbl,
ucnonb3yemble B 30He EAC, fOMKHbBI ObITb KynneHbl y
KomnaHun Danfoss BHyTpu 30HbI AeiicTeus EAC.

3.1.1.6 UKrSEPRO

Ceptndukat UKrSEPRO obecneumBaeT KauecTso U
6e30MacHOCTb NPOAYKTOB 1 YCIIYT, @ TakkKe K CTabunibHOCTb
NPOV3BOACTBA B COOTBETCTBUM C YKPAMHCKMMN HOPMaMu 1
ctanpaptamu. Ceptudukar UkrSepro asnsetca
06A3aTeNIbHbIM AOKYMEHTOM /1 TAMOXKEHHOW OUNCTKN
nobbiX NPOAYKTOB, MOCTYNAIOLWMX Ha TEPPUTOPUIO YKpauHbI
1 BbIMyCKaeMbIX 3a ee npepesbl.

3.1.1.7 TOV

TUV SUD — 370 eBponeiickas opraHusauusa obecneyeHus
6e30MacHOCTU, KOTopas NoATBEPXKAAET GYHKLMOHANbHYIO
6e30MacHOCTb Npeobpa3oBaTens YacToTbl B COOTBETCTBUM C
EN/IEC 61800-5-2. TUV SUD TtectupyeT npoayKTbi 1
KOHTPONMpPYET UX NPOV3BOACTBO, obecneumsas
cobniofeHne KOMMaHVAMIU CBOUX MpaBuJl.

3.1.1.8 RCM

3Hak RCM (Regulatory Compliance Mark, 3Hak
COOTBETCTBMA HOPMaTUBHbIM TPpe6OBaHNAM) yKa3biBaeT Ha
COOTBETCTBME TENEKOMMYHWKALNOHHOIO 060pyaoBaHNA 1
o6opyposaHua IMC/pagnoceasu TpebosaHNAM
yBefomneHusa o Mmapkmposke SMC, npeabaABnaembiM
YnpaBneHnem no cBA3N U cpeAcTBaM MacCOBOW
nHdopmaumm Asctpanuu. B HacToAwlee Bpema 3Hak RCM
ABNAETCA efUHbIM 0603HayeHneMm, OXBaTbIBaOLLNM
TpeboBaHMA K MmapkmnpoBke 3Hakammn A-Tick n C-Tick.
CootBetcTBre RCM TpebyeTtca anA pasmelleHus
3N1EKTPUYECKMX N 3NEKTPOHHbIX YCTPONCTB Ha PbIHKE
Asctpanuu n Hoson 3enaHgnn.

3.1.1.9 Mopckoe obopynoBaHue

Ina nonyyeHna NMUEH3NN perynsaTopa 1 CTPaxoBOK
obopyaoBaHue Ana NPUMEHEHUA Ha Mope (Mcrnonb3yemoe
Ha cyfax n HedTerazofobbiBatolmx nnatpopmax) AOMKHO
6bITb CEPTUGULMPOBAHO OAHUM WSIN HECKONBKMMM
MOPCKMMU KNacCUPpUKaLMOHHbIMU 0bLLeCcTBaMu.
Mpeo6pasosatenu yactoTbl Danfoss moryT nmetb
cepTMduKaTbl OT 12 pasnnUHbIX MOPCKUX
KnaccndrKaumMoHHbIX obLecTs.

[na npocmoTpa 1 pacneyaTky paspeLweHuii 1
cepTdUKATOB Ha MOPCKOE MPUMEHEHWE NOCeTHTE pasaen
3arpy3oK Ha calte drives.danfoss.com/industries/marine-and-
offshore/marine-type-approvals/#/.

8 Danfoss A/S © 12/2017 Bce npaBa 3awyLLyeHbl.
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3.1.2 MNpaBuna sKCNOPTHOIO KOHTPONA

Mpeobpa3oBaTtenn YacToTbl MOTYT MoAsnexaTb AeCTBUIO
pervoHanbHbIX U/ HaLMOHANbHBIX HOPM SKCMOPTHOMO
KOHTpONA.

Homep ECCN ucnonb3yetcs ana o603HauyeHns
npeobpasoBaTeneil YacToTbl, MOANEXALLNX AENCTBUIO
npaBua 3KCNopTHoro KoHTponAa. Homep ECCN yka3biBaeTtca
B COMPOBOAWTENBHOW [OKYMEHTauMn npeobpasosatens
4acToThl.

B cnyuae peskcrnopTa COOTBETCTBME AENCTBYIOLMM
npaBunam 3KCMOPTHOTO KOHTPONsA obecneyvBaeTcs
3KCNOPTEPOM.

3.2 Knacchbl 3aWwuTbl KOPNyCcoB

MpeobpasosaTenu yacToTbl cepumn VLT® gocTynHbl B
Pa3nUUHbIX TUMax KOPMYCOB, YTO MO3BOMAET Nyylle
COOTBETCTBOBATb TPEOOBAHUAM Pa3NUUYHBIX NPUMEHEHWIA.
CBefleHVs O 3alMTe KOPMYCOB 3A4ecCb NpeAcTaBfieHbl Ha
OCHOBe [ABYX MeXAyHapOoAHbIX CTaHAAPTOB:

. Tun UL — o3HauaeT, 4To Kopnyc cooTBeTCTBYeT
ctaHgaptam NEMA (National Electrical Manufac-
turers Association, HaunoHanbHasa accoumauyusa
npov3soguTenei 3n1eKTpoobopyaoBaHNS).
TpeboBaHMNA K KOHCTPYKUUAM U TECTUPOBaHMIO
KoprnycoB umetoTcs B nybnukaumax NEMA
Standards Publication 250-2003 n UL 50, Eleventh
Edition.

. CreneHn 3awuTsl IP (Ingress Protection, 3awwuTa ot
NPOHNKHOBEHWUSA) — OMpefeNeHbl
MexayHapoaHoW 31eKTpoTeXHNYECKON
komuccmen (IEC) gna ctpaH kpome CLUA.

CraHpapTHble npeobpasosateny yactotbl Danfoss VLT®
OOCTYNHbI B Pa3fiMyHbIX TMMAxX KOPNycoB, COOTBETCTBYHOLNX
TpeboBaHuAM cTeneHn 3awuTol IPOO (waccm), IP20
(3awmeHHoe wacck), IP21 (UL Tun 1) n IP54 (UL Tmn 12). B
3Tom pykosogcTee Tun UL o6o3HauyaeTca coBom «Tumy,
Hanpumep: IP21/tun 1.

Crangapt Tuna UL

Tun 1 — KOHCTPYKUMA KOPMYyCOB NMO3BONAET UCMONb30BaTh
UX BHYTPU NomeLleHWin 1 obecneumBaeT 3alWmTy nepcoHana
OT CNy4YaliHOro KOHTaKTa C 3aKpbiTbiM 060pyAoBaHMEM, a
TakXKe 3aluTy OT nonajaHua rpasu.

Tun 12 — Kopnyca obLlwero Ha3HauyeHUs, NpefHa3HayYeHHble
ONA NCMONb30BaHUA BHYTPW MOMELeHNA 1
obecneunBaloLWwme 3aWnTy 3aKpbITOro 060pyaoBaHMA oT
cnegyowmx 3arpasHeHnn:

. BOJIOKHa;
. BOPC;
. Mbifib U rPA3b;

L] BOAAHbIE 6pb|3|'l/|;

. KaneJjibHOe npocaynBaHue;

. CTEeKaHVe KamisiMy U BHELUHASA KOHAeHcauus
KOPPO3UOHHO-HEAKTUBHbIX >KUAKOCTEN.

Kopnyca He [ONI>KHbl UMETb CKBO3HbIX OTBepCTVIIZ,
JIEFKOCBbEMHDbIX CTEHOK 1A OTBepCTI/IVI AnAa coegunHeHna c
Ka6EJ'IEI'IpOBO£|aMI/I, 3a UCKNKYyeHnem OTBepCTI/IVI, 3
OCHALLEHHbIX MAaC/TIOCTONKON I'IpOKﬂa,D,KOVI ANA MOHTa)<a
MaCNoOHENPOHMUAeMbIX UK MNMbINneHeNPOHNLaeMbIX
MeXaHN3MOB. ,U,Bele,bI TaKXe CHabXeHbl MacNOCTONKUMM
npokKnagkamu. Kpome TOro, Kopnyca ana coyeTaHUn
KOHTPOMIEPOB MMEIKT HaBeCHblIE ABEPLUbI, KOTOPble
OTKpPbIBAOTCA BOKpPYr BepTVIKaJ'IbHOVI OCN 1N TONbKO C
NOMOLLbIO cneunanbHbIX NHCTPYMEHTOB.

Cranpapr IP

B Tabnuya 3.2 npepcTaBneHbl AaHHbIe O COMOCTaB/IEHUN
ABYX CTaHAapToB. B Tabauya 3.3 nokasaHbl 3HaueHUA
undposbix koaos IP 1 aaHbl onpefeneHna ypoBHeNn
3awmTbl. Npeobpa3oBaTeny YacToTbl COOTBETCTBYIOT
TpeboBaHMAM 060MX CTaHOAPTOB.

NEMA n UL |IP
Waccn 1POO
3awmweHHo | IP20
e wacen

Tvn 1 1P21
Tvn 12 IP54

Tabnuua 3.2 CootBeTcTBMe cteneHen 3awmutbl NEMA n IP

MG38C250
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1-a yndpa 2-a yndpa YpoBeHb 3awuTbl

0 - HeT 3awuntbl.

1 - 3awmTa oT NPOHMKHOBEHUA NpeaMeToB pasmepom 50 Mm (2,0 Atoima). HEBO3MOXHOCTb 3aCyHYTb PyKy B
Kopnyc.

2 - 3awmTa oT NPOHMKHOBEHUA NpeamMeToB pasmepom 12,5 mm (0,5 Atoima). HEBO3MOXHOCTb 3aCyHyTb Mablibl B
Kopnyc.

3 - 3awmTa oT NPOHUKHOBEHWA NPeamMeToB pasmepom 2,5 mm (0,1 florima). HeBO3MOXXHOCTb 3aCyHyTb
WHCTPYMEHTbI B KOpnyc.

4 - 3awmTa oT NPOHUKHOBEHNA NpeameToB pasmepom 1,0 mm (0,04 atoiima). HEBO3MOXKHOCTb 3aCyHYTb NpoBOAa B
Kopnyc.

5 - 3awmTa oT NPOHMKHOBEHNA MbiNK (OrpaHMyeHne nonaaaHua).

6 - MonHana 3awmTa OT NPOHNKHOBEHMWA MbIAN.

- 0 Het 3awuntbl.

|
—_

3awwmTa ot BEPTUKaNbHO NafaolWwunx Kanenb BoAbl.

3awuTa OT Kanesb BOAbl, Magalowyyx nog yrnom 15°.

3awmTa oT BOAbl, NonagatoLwen nog yrnom 60°.

3awmTa oT 6pbI3r BoAb.

3awmTa OT CTPYN BOAbI.

3awmTta OT MOLLHbIX CTPYI BOAbI.

3awmTa OT BPEMeHHOro norpy»eHuna.

|
[e< BN Be N NV, I N REUV Iy ]

3awmTa ot NOCTOAHHOIO norpy»eHuvA.

Ta6nuua 3.3 PacwmdpoBka Kogos creneHen 3awuTbl IP

10 Danfoss A/S © 12/2017 Bce npaBa 3alyuLieHbl. MG38C250



OnuncaHune nsgenus PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

4 OnuncaHne n3pgennsa

4.1 VLT® High—power Drives Bbixo0OHas mouwjHocmo usmepsaemcs npu 400 B (kBm) u npu 460 B (n.
c).

Mpeo6pasosatenu yactotbl VLT®, onvcaHHble B 3ToM

PYyKOBOACTBE, AOCTYMHbI B HAaMOSIbHOM, HACTEHHOM W

WwKadHOM mcnonHeHmn. Bce npeobpaszoBaTenm 4acToTbl

kBT" |n. c.) |Kopnyca B Hanuuum
55 60 D1h/D3h/D5h/D6h
75 75 D1h/D3h/D5h/D6h

VLT® coBmecTuMbl C Mio6bIMY CTaHAAPTHLIMI TUMAMM

ABUraTenel, MoryT 6biTb HaCTPOEHbI NoA PaboTy C HUMK 1 90 100 | D1h/D3h/D5h/D6h
ONTYMM3UPOBaHbI MO PAaCcXoAy SHEPruu. 3To No3BonAeT 110 | 125 |D1h/D3h/D5h/D6h
n3bexxaTb OrpaHUYeHUin NakeTHbIX PeLleHNid, rae NPUBOA 132 150 | D1h/D3h/D5h/Déh
paccunTaH Ha UCNONb30BaHNE C KOHKPETHbIM ABUraTenem. 160 200 [D2h/D4h/D7h/D8h
200 250 |D2h/D4h/D7h/D8h
Mpeumywectsa npeo6pasosateneil yactotbl VLT® 250 | 300 [D2h/D4h/D7h/D8h
. BbinyckaloTca B pa3NnyHbIX TUNopasmepax C 315 | 350 |D2h/D4h/D7h/D8h
pasfIMYHbIMUN Kaccamu 3alluThl. 355 | 400 |E1h/E3h
. KM 98 % cHWXaeT sKcnnyaTaLuoHHble pacxofpbl. 400 400 |E1h/E3h

500 500 |E1h/E3h
560 600 (E1h/E3h
630 650 [E2h/E4h
710 750 |E2h/E4h

° YHuKanbHas KOHCTPYKUMA C TbIJIbHbIM KaHaJloM

CHUXaet HeO6XOp,VIMOCTb B AOMOJIHNTE/IbHOM

060pyoBaHUA OXNAXAEHWS, YTO AAaeT SKOHOMUIO
pacxofoB Ha MOHTaX U YMeHbLIaeT

nepunoanyeckne pacxoapl. Ta6nunua 4.2 HoMuHanbHas MOLHOCTb KOPNYcoB, 525-690 B
. Bonee HM3Koe 3HepronoTpebneHne 1) Bce 3HayeHus HOMUHAILHOU MOWHOCMU OMHOCAMCA K
o6opyn03aHV|eM oxnaxaeHumaA, pasMmelleHHbIM B MOWHOCMU Npu 8bICOKOU hepezpy3Ke.
NOMeLLEeHUN LWNTOBOW. BeixoOHas mowHocme usmepsaemcsa npu 690 B (kBm) u npu 575 B (n.
o bonee HM3KaA ctoMmocTb BnageHuA. c).
. OpuHakoBbIl HTEpENC nonb3oBaTena y Bcex

npeo6pasosatenen yactotbl Danfoss.

. MacTepa nepBoHauyanbHON HaCTPONKM
afanTMpPOBaHbl MOA KOHKPETHble NMPYMEHEHUA.

. MHorosAsblUHbIN MHTepdenc nonb3oBaTens.

4.2 Tunopa3smep Kopryca No HOMUHaNbHOW
MOLHOCTN

kBT" |n.c." |Kopnyca B Hanuuum
90 125 |D1h/D3h/D5h/D6h
110 150 |D1h/D3h/D5h/D6h
132 200 |D1h/D3h/D5h/D6h
160 250 |D2h/D4h/D7h/D8h
200 300 |[D2h/D4h/D7h/D8h
250 350 |[D2h/D4h/D7h/D8h
315 450 |E1h/E3h

355 500 |E1h/E3h

400 550 |E1h/E3h

450 600 |[E2h/E4h

500 650 |[E2h/E4h

Ta6nuua 4.1 HomnHanbHas MowHOCTb KoprnycoB, 380-500 B

1) Bce 3Ha4YeHuUs HOMUHAJ/IbHOU MOWHOCMU OMHOCAMCA K
MOWHOCMU Npu 8bICOKOU nepezpys3ke.

MG38C250 Danfoss A/S © 12/2017 Bce npaBa 3alyuLLeHbl. 11
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VLT® AutomationDrive FC 302

4.3 0630p Kopnycos, 380-500 B

Pasmep Kopnyca

D1h

D2h

D3h

D4h

D5h

Dé6h

D7h

D8h

HomuHanbHaa mowHocTb"

BbixogHas MOLWHOCTb
npu 400 B (kBT)

90-132

160-250

90-132

160-250

90-132

90-132

160-250

160-250

BbIxogHas MOLHOCTb
npu 460 B (n. c.)

125-200

250-350

125-200

250-350

125-200

125-200

250-350

250-350

Knacc 3awutbl

IP

IP21/54

IP21/54

IP20

IP20

IP21/54

IP21/54

IP21/54

IP21/54

NEMA

Tun 1/12

Tvn 1/12

Twun waccmn

Tvn waccn

Tun 1/12

Tvn 1/12

Tun 1/12

Tvn 1/12

AnnapatHble onuunn?

TbIIbHBIN KaHan n3

HepXa BelOLuelh CTann

3KpaH CeTn NUTaHnA

O6orpeBatenb

Ounbtp BY-nomex
(knacc A1)

o

o

o

o

Safe Torque Off

bes LCP

Lundposasn LCP

lpaduueckas LCP

MpegoxpaHuTenn

Hoctyn k pagmatopy?

(el el No) Nol Neo) NV

O|O|O|0O|0O|w

(el el No) Nol Neo) NY]

O|O|O|0O|0O|w

(el el No) Nol Neo) NV

O[O|0O|0O|0O|w

(el el No) o) Neo) NY]

O[O|0O|0O|0O|w

Topmo3Ho
npepbiBaTesnb

o

o

o

Knemmbl pekynepaumn

o] ©

o] ©

Knemmbl yenn
paspeneHna Harpysku

O |O] ©

MpepoxpaHutenn +
pasfeneHne Harpysku

Pacuenutensb

ABTOMaTUYecKue
BbIKNOYaTenu

KoHTakTOopbI

NCTOYHMK nuTaHus 24 B
NocT. TOKa

Pasmepbl

BbicoTta, MM (gtoiim)

901 (35,5)

1107 (43,6)

909 (35,8)
1004 (39,5)%

1027 (40,4)
1027 (40,4)%

1324 (52,1)

1663 (65,5)

1978 (77,9)

2284 (89,9)

LWnpwuHa, mm (arorim)

325 (12,8)

325 (12,8)

250 (9,8)

375 (14,8)

325 (12,8)

325 (12,8)

420 (16,5)

420 (16,5)

Tny6buHa, MM (aionm)

379 (14,9)

379 (14,9)

375 (14,8)

375 (14,8)

381 (15,0)

381 (15,0)

386 (15,2)

406 (16,0)

Macca, Kr (pyHT)

62 (137)

125 (276)

62 (137)
108 (238)%

125 (276)
179 (395)%

99 (218)

128 (282)

185 (408)

232 (512)

Ta6nuua 4.3 NMpeo6pasosatenn yactotbl D1Th-D8h, 380-500 B

1) Bce 3Ha4eHus HOMUHAIbHOU MOWHOCMU OMHOCAMCA K MOWHOCMU NpuU 8bICOKOU nepezpyske. BuixodHas mowHocme usmepsemcs npu 400 B

(kBm) u npu 460 B (n. c.).

2) S = cmaHdapmHoe ucnonHerue, O = onyus, Npodepk o3Haydem, Ymo onyus HedocmynHa.

3) Jocmyn k paduamopy He npedycMompeH Npu HAAUYUU MblSIbHO20 KAHANA U3 HepXaserowel cmanu.

4) Mpu Hanuyuu Knemm yenu pasdeneHus HAzpy3Ku U pekynepayuu.

Danfoss A/S © 12/2017 Bce npaBa 3alyuLeHbl.
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OnuncaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

Pasmep Kopnyca

E1h

E2h

E3h

E4h

HomuHanbHaa mowHocTb"

BbixogHaa MowHocTb npu 400 B (kBT)

315-400

450-500

315-400

450-500

BbixogHaa mowHoCTb npu 460 B (n. c.)

450-550

600-650

450-550

600-650

Knacc 3awutbi

IP

1P21/54

1P21/54

IP20?

1P202

Tun UL

Tvn 1/12

Tvn 1/12

Lacecn

LWaccm

AnnapatHble onuun’

ToINbHBIN KaHan 13 HepXXaBeloLelr cTanm

3KpaH CeTn NUTaHnA

OborpeBatenb

QunbTp BY-nomex (knacc A1)

Safe Torque Off

bes LCP

lpaduueckan LCP

MpepoxpaHutenu

Joctyn K pagnatopy

TopMo3HOW npepbiBaTenb

Knemmbl pexuma pekynepauum

O|O|O|w|O|O|w|O]O|O|O

O|O|O|w|O|Ofw|O]O|O|O

Knemmbl uenu pasgeneHunsa Harpyskmn

(el Nel Nol No) No) Ne) Neo] N%] Ne)

(el Ne) Kol Nol Nol ol Nol %] Ne)

MpegoxpaHuTtenn + pasgeneqvie
Harpysku

o

@]

Pacuenutennb

ABTOMaTMYeCKMe BbIKOYaTeENN

KoHTaKTOpbI

McTouHnK nutaHua 24 B nocT. Toka
(SMPS, 5 A)

Pasmepbl

BbicoTa, mm (gionm)

2043 (80,4)

2043 (80,4)

1578 (62,1)

1578 (62,1)

LWunpwuHa, mm (grorim)

602 (23,7)

698 (27,5)

506 (19,9)

604 (23,9)

Tny6buHa, MM (aonm)

513 (20,2)

513 (20,2)

482 (19,0)

482 (19,0)

Macca, Kr (pyHT)

295 (650)

318 (700)

272 (600)

295 (650)

Tabnuua 4.4 MNpeo6pasosatenu yactotbl ETh-E4h, 380-500 B

1) Bce 3Ha4eHUs HOMUHAILHOU MOWHOCMU OMHOCAMCA K MOUWHOCMU Npu 8bIcOKOU nepezpy3Ke. BbixoOHas mowHocms usmepsemcs npu 400 B

(kBm) u npu 460 B (n. c.).

2) Kopnyca ¢ knemmamu pazdeneHus Haepy3ku uiu pekynepayuu umetom cmeneHs 3awumel IP00, ocmansHele Kopnyca umeiom cmeneHs

3awumel IP20.

3) S = cmaHOapmHoe ucnonHeHue, O = onyus, NPoYepK o3Ha4ydem, Ymo onyus HedoCMynHda.

MG38C250

Danfoss A/S © 12/2017 Bce npaBa 3alyuLLeHbl.
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OnucaHune nsgenus

VLT® AutomationDrive FC 302

4.4 0630p Kopnycos., 525-690 B

Pasmep Kopnyca | b | D2n D3h D4h D5h D6h D7h D8h
HomuHanbHasa MowHOCTb"
BbixoaHasa MOLHOCTb 55-132 160-315 55-132 160-315 55-132 55-132 160-315 160-315
npu 690 B (kBT)
BbixoaHaa MOLHOCTb 60-150 200-350 60-150 200-350 60-150 60-150 200-350 200-350
npw 575 B (n. c.)
Knacc 3awutbl
P IP21/54 IP21/54 IP20 P20 IP21/54 IP21/54 IP21/54 IP21/54
NEMA Tun 1/12 Tvn 1/12 Tvn wacecn | Tvn waccn Tvn 1/12 Tvn 1/12 Tvn 1/12 Tvn 1/12
AnnapatHble onuyuu?
ThiNbHbIN KaHan u3 - - (0} o - - - -
Hep»aBeloLLlein cTanu
DKpaH ceTn nuTaHua (0} [0} (0} [0} (0} o (0} o
O6orpeBatenb (0] o (0] o (0] o 0 o
Safe Torque Off S S S S S S S S
Bes LCP (0] o (0] o () o () o
Lndposan LCP (e} (e} (0} (e} (0} (e} (0} (0}
lpaduueckas LCP (e} (e} (0} [0} (0} [0} (0} (0}
MNpepnoxpaHuTenu (0} (6] (0} (6] (0} (6] 0} (6]
Hoctyn k paguatopy? 6] (o] 6] o 6] o 0 o
Topmo3sHo

- - (0] o (0] o (0] X0
npepbiBaTenb
Knemmbl pekynepaumu - - (0] 0] - - - -
Knemmbl yenn

- - (0] o (0] o (0] o
pasfeneHnsa HarpysKku
MpepoxpaHutenn + _ ~ o o _ ~ _ ~
pasgeneHue Harpysku
Pacuenutensb - - - (0] (0] (0] (0]
ABTOMaTUYeCKne

- - - - - o - o
BbIKJIIOYaTeNU
KoHTakTOpbI - - - - - o - 0}
NcTouHnK nutaHna 24 B

(0] o (0] o (0] o () o
MocT. TOKa
Pasmepbl
BbicoTa, Mm (atonm) 901 (35,5) 1107 (43,6) 909 (35,8) 1027 (40,4) | 1324 (52,1) | 1663 (65,5) | 1978 (77,9) | 2284 (89,9)

1004 (39,5)% | 1027 (40,4)Y
LunpwuHa, mm (grorim) 325 (12,8) 325 (12,8) 250 (9,8) 375 (14,8) 325 (12,8) 325 (12,8) 420 (16,5) 420 (16,5)
fny6buHa, Mm (gionm) 379 (14,9) 379 (14,9) 375 (14,8) 375 (14,8) 381 (15,0) 381 (15,0) 386 (15,2) 406 (16,0)
Macca, Kr (pyHT) 62 (137) 125 (276) 62 (137) 125 (276) 99 (218) 128 (282) 185 (408) 232 (512)
108 (238)% 179 (395)%

Ta6bnuua 4.5 NMpeob6paszosatenn yactotbl D1Th-D8h, 525-690 B

1) Bce 3Ha4eHUs HOMUHAIbHOU MOWHOCMU OMHOCAMCA K MOWHOCMU NpuU 8bICOKOU nepezpyske. BuixodHas MowHocme usmepsemcs npu 690 B

(kBm) u npu 575 B (n. c.).

2) S = cmaHdapmHoe ucnonHerue, O = onyus, Npodepk o3Haydem, Ymo onyus HedocmynHa.

3) Jocmyn k paduamopy He npedycMompeH Npu HAAUYUU MblIbHO20 KAHAIA U3 HepXaserowel cmanu.

4) lMpu Hanuyuu Knemm yenu pasdeneHus HAzpy3KU U pekynepayuu.

Danfoss A/S © 12/2017 Bce npaBa 3alyuLeHbl.
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OnuncaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

Pasmep Kopnyca

E1h

E2h

E3h

E4h

HomuHanbHaa mowHocTb"

BbixogHaa MowHocTb npu 690 B (kBT)

355-560

630-710

355-560

630-710

BbixogHaa mowHocTb npu 575 B (n. c.)

400-600

650-750

400-600

650-750

Knacc 3awutbi

IP

1P21/54

1P21/54

IP20?

1P202

Tun UL

Tvn 1/12

Tvn 1/12

Lacecn

LWaccm

AnnapatHble onuun’

ToINbHBIN KaHan 13 HepXXaBeloLelr cTanm

3KpaH CeTn NUTaHnA

OborpeBatenb

ofo| o

ofo| o

QunbTp BY-nomex (knacc A1)

Safe Torque Off

bes LCP

lpaduueckan LCP

MpepoxpaHutenu

Joctyn K pagnatopy

TopMo3HOW npepbiBaTenb

Knemmbl pexuma pekynepauum

O|O0|Ofwn]|OfO|wn

O|O0|Ofwn]|OfO|wn

Knemmbl uenu pasgeneHunsa Harpyskmn

(e} Nel Nol No) o) Ne) Neoj N¥]

O[O|O|O|O0O|O|0O|wn

MpegoxpaHuTtenn + pasgeneqvie
Harpysku

o

@]

Pacuenutennb

ABTOMaTMYeCKMe BbIKOYaTeENN

KoHTaKTOpbI

McTouHnK nutaHua 24 B nocT. Toka
(SMPS, 5 A)

Pasmepbl

BbicoTa, mm (gionm)

2043 (80,4)

2043 (80,4)

1578 (62,1)

1578 (62,1)

LWunpwuHa, mm (grorim)

602 (23,7)

698 (27,5)

506 (19,9)

604 (23,9)

Tny6buHa, MM (aonm)

513 (20,2)

513 (20,2)

482 (19,0)

482 (19,0)

Macca, Kr (pyHT)

295 (650)

318 (700)

272 (600)

295 (650)

Tabnuua 4.6 MNpeo6pasosatenu yactortbl ETh-E4h, 525-690 B

1) Bce 3Ha4eHUs HOMUHAILHOU MOWHOCMU OMHOCAMCA K MOUWHOCMU Npu 8bIcOKOU nepezpy3Ke. BbixoOHas mowHocms usmepsemcs npu 690 B

(kBm) u npu 575 B (n. c.).

2) Kopnyca ¢ knemmamu pazdeneHus Haepy3ku uiu pekynepayuu umetom cmeneHs 3awumel IP00, ocmansHele Kopnyca umeiom cmeneHs

3awumel IP20.

3) S = cmaHOapmHoe ucnonHeHue, O = onyus, NPoYepK o3Ha4ydem, Ymo onyus HedoCMynHda.

MG38C250

Danfoss A/S © 12/2017 Bce npaBa 3alyuLLeHbl.
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OnucaHne usgenus VLT® AutomationDrive FC 302

4.5 Hanunyne KoMniekToB

OnucaHue Komnnekra' D1h | D2h | D3h | D4h | D5h | D6h | D7h | D8h Elh E2h | E3h | E4h
Morogo3awmTHbIn Ko3bipek NEMA 3R ana (6] (0] - - - - - - - - - -
Hapy>KHOro MCNONb30BaHNA

Kopbl ans 3akasa komnnekta oxnaxaeHna NEMA 3R | - - (0] (0] - - - - - - - -
C BXO[OM C33afi1/BbIXOJOM C3afu

USB-pa3bem B aBepu (6] 0} (6] o o (6] (6] (6} S S - -
LCP, undposas (6] 0} (6] (6] (6} (6] (6] o 0} (0} o 0}
LCP, rpaduueckasn? 0 (o] (o] (o] 0 0 (o] 0 0 0 o] 0
Kabenb LCP, 3 m (9 ¢yTOB) (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0]
MoHTaxHbIN KoMmnnekT ana unédposon LCP (6} 0} (6} o o (6} o o 0} (0} o (0}
(LCP, kpenex, npoknagka v Kabenb)

MoHTaxHbIN KoMnnekT ana rpadpuueckon LCP (6} 0} (6} o o (6} o o 0} (0} o 0}

(LCP, kpenex, npoknagka 1 Kabenb)
MoHTaXHbI KoMnnekT anAa scex LCP (6] (0] (0] (0] (0] (6] (0] (0] (0] (0] (0] (0]
(kpenex, npoknagka 1 Kabenb)

DKpaHMpoBaHWe CeTn NUTaHna - - - - - - - - 0} (0} - -
LnHa 3azemneHna - - - - - - - - 0} 0} - -
Onumna BXoAHOW nnatbl (6] (0] (0] (0] (0] (6] (0] (0] - -
KnemMmHble Konoakun (6] (0] (0] (0] (0] (6] (0] (0] (0] (0] (0] (0]
BepxHuii BBOA AnsA Kabenein nepudpepuinHomn LWmnHbI (e} (0} (e} (e} (¢} (e} (e} (¢} (0} (0} (0} (0}
MopcTaBka (6] (0] - - (0] (6] (0] (0] S S - -
OxnaxpeHne c BXOAOM CHU3Y/BbIXOAOM CBEpPXY - - (6] (6] - - - - - - (6] 0}
OxnaxpeHne C BXOAOM CHU3Y/BbIXOAOM C3aan (6] 0} (6] (6] - - - - - - (6] 0}
OxnaxpeHune C BXOAOM €3af1/BbIXOAOM CBEPXY - - - - - - - - - - (6] 0}
OxnaxkpeHne ¢ BXOAOM C3aAn/BbixodoM c3aau (6] 0} (6] (6] (6} (6] (6] (6} 0} 0} (6] 0}
OxnaxpeHune, TONbKO BbIXOJ, CBEPXY - - (6] (6] - - - - - - - -

Ta6bnuua 4.7 Komnnekrbl, goctynHble ana kopnycoB D1h-D8h n E1h-E4h

1) S = cmaHOapmHoe ucnonHeHue, O = onyus, NPoYepK 03Ha4Ydem, 4mo KomMniaekm HedocmyneH 01 0aHHO20 kopnycd. OnucaHus KOMNeKkmos
U Kama’soxHele Homepa cm. 8 2iasa 13.2.6 Kooel 0na 3akasza komnnekmos 01 D1h-D8h u enasa 13.2.7 Homepa 0na 3akasa Komnsiekmos 0n1s
E1h-E4h.

2) Ipaguyeckas LCP nocmasnsemcs 8 cmaHOapmHoU komniaekmayuu kopnycog D1h-D8h u ET1h-E4h. Ecnu mpebyemcs 6onee oOHoul
2pacpudeckoli LCP, 0ocmynHbl koMnsieKmeol 0718 NOKYNKU.

16 Danfoss A/S © 12/2017 Bce npaBa 3alyuLieHbl. MG38C250



OcobeHHOCTU n3genusa

PyKOBO,ﬂCTBO Nno NPOoeKTNpoBaHnIO

5 OcobeHHOCTU U3penus

5.1 ABTOomaTtuyeckne paboumne pyHKUUN

ABTOMaTUYecKne paboune GyHKLMU aKTUBHbI NOCse
BK/lOUeHNA npeobpa3oBaTesnia YacToTbl. BONbWMHCTBO 13
HMX He TPebyioT NPOrpaMMUPOBaHUSA UM HAacTPONKK. B
npeobpasoBaresie YacTOTbl UMEETCA PALA BCTPOEHHBIX
3aLUTHBIX GYHKLMIA, KOTOPbIE 3aLUMLLAIOT Cam
npeobpasoBatesib U NPVBOAUMbBIVA M ABUraTeNb.

Bonee noppo6Hoe onucaHve nobbix Tpebyembix HaCTPOeK,
B YaCTHOCTV MapameTpoB ABUraTens, CM. B pyKogodcmeae no
npo2pamMmupo8aHuro.

5.1.1 3awmTa OT KOPOTKOro 3amblKaHUA

Osuratenb (mexxdasHoe)

Mpeobpa3oBaTenib YAaCTOTbl UMEET 3aLUMTY OT KOPOTKOrO
3aMblKaHNA Ha CTOPOHE ABWraTesisi, OCHOBaHHYIO Ha
U3MEPEHUN TOKa B KaXXpon U3 Tpex ¢a3 asuratens.
KopoTtkoe 3ambikaHve mexay AByMsA BbIXOAHbIMM da3amu
NPVIBOAUT K Meperpyske nHBepTopa no ToKy. MiHBepTop
OTKJI0YAETCA, KOrfa TOK KOPOTKOrO 3aMblKaHWs MPEBbILLAET
gonyctmoe 3HaueHue (Alarm 16, Trip Lock (asapulirblli
cueHan 16, brokuposka omko4eHus)).

CropoHa cetn

MpaBunbHO paboTatowuin NnpeobpasosaTesib YacTOTbI
OrpaHuMuMBaeT TOK, NOTpebnaemblil UM 13 NCTOUYHUKA
nuTaHuA. Tem He MeHee, ANA 3alWNUTbl Ha CJlyYall MONOMKM
KOMMOHEeHTa BHYTPW Npeobpa3oBaTens 4acToTbl
(HemcnNpaBHOCTb NEPBO KaTeropuun) pekomeHayeTca
MCMosb30BaTb NPefoXpPaHUTENN U/UNK aBTOMaTUYecKue
BbIK/IOYATENN Ha CTOPOHe CeTu NuTaHuA. Micnonb3oBaHue
npefoxpaHuTenen Ha CTOPOHe CeTU NUTaHUA ob6A3aTeNbHO
ona cooTBeTcTBMA TpeboBaHuam UL.

YBEJJOMJIEHU

Ona obecneueHna cootsetctBuA IEC 60364 (CE) u NEC
2009 (UL) ob6sa3aTenbHoO TpebyeTca ncnonb3oBaTb
npepoxpaHuTenu U/unv aBTomaTMyeckne BbiKloyaTenu.

Topmo3Hon pe3nctop
MpeobpasoBaTenib YaCTOTbl 3aLYULLEH OT KOPOTKOrO
3aMblKaHWA B TOPMO3HOM pe3uncTope.

PaspeneHune Harpysku

[nAa 3aWwmThl WKHBI MOCTOAHHOIO TOKa OT KOPOTKMX
3aMblKaHuWi1, a npeobpasoBaTteneil YacToTbl — OT
neperpysku, yCTaHOBUTE NPefoXPaHUTENN NOCTOAHHOTO
TOKa nociefoBaTeNnbHO Ha KNemMmax pasfaeneHusa Harpysku
BCEX MOAKI/IOYEHHbIX 6110KOB.

5.1.2 3awuTa OT NPEeBbILEHNA HaNPKEHNA

I'IpeBbu.ueHme HanpAaxeHunA, cosgaBaemoe aABurarenem
HanmeeHme B Lenn NOoCTOAHHOIO TOKa yBen4ynBaeTCs,
Korga agsuratesib nepexognTt B reHepaToprM pPexXunm. 10
npouncxoamnT B cieayrownx cnydasx.

. Harpyska packpyumBaeT gsuratenb npu
NOCTOAHHOWN BbIXOAHOW YacToTe npeobpasoBaTtens 5
YacToTbl, TO eCTb Harpy3Kka reHepupyeT sHepPruio.

. B npouecce 3ameaneHnsa npu 60bLLIOM MOMEHTE
VHEPLUW, HU3KOM TPEHUU U CAIULLIKOM Masiom
BPEMEHW ANs 3aMeAJSIEHUs SHEPrus He ycrneBaeT
paccesTbCs B BUAE NOTEPb B CUCTEME
npeobpasoBaTens YyacToTbl.

. HeBepHasA HacTpolrKka KOMMNEeHCAUMN CKONbXeHWA
NPVBOAUT K NOBBILEHNIO HANPSXKEHUA B Lienu
NMOCTOAHHOIO TOKa.

. Mpotneo-3[C npu paboTte auratens c
NOCTOAHHbIMK MarHutamu. MNpwu Bbibere Ha
6onbwnx obopoTax Npotnmeo-dC oT aBuratena c
MOCTOAHHBIMM MarHUTamy NoTeHUUAIbHO MOXEeT
NPEeBbICUTb MaKCMManbHO [OMNYCTUMOe
HanpsXeHve npeobpasoBaTenia YacToTbl, YTO
MOXeT CTaTb NPUYMHON NONOMKU. YTOObI
npefoTBpPaTUTb 3TO, 3HaYeHne
napamemp 4-19 Max Output Frequency
aBTOMaTMYeCKM OrpaHMYMBaETCA NCXOAA U3
pe3ynbTaToB BHYTPEHHEro pacyeTta, OCHOBaHHOrO
Ha 3HayeHuax napamemp 1-40 Back EMF at 1000
RPM, napamemp 1-25 Motor Nominal Speed n
napamemp 1-39 Motor Poles.

YBEJJOMJIEHU

Bo us6exaHue pasroHa gsuraTtensa 40O CANWKOM 60MblumX
cKopocTel (Hanpumep, BCnenCcTBUE Ype3mMepHOro
camoBpalleHnsa) He0O6X0ANMO OCHACTUTb
npeo6pasoBaTenib YaCTOTbl TOPMO3HbIM PE3UCTOPOM.

KoHTponb nepeHanpsaXeHnA MOXeT OCYLIeCTBIATLCA C
nomoLlbio GyHKUMM TopmoxeHua (napamemp 2-10 Brake
Function) n/unn ¢ nomoLpblo GYHKLMM KOHTpONA
nepeHanpsxeHusa (napamemp 2-17 Over-voltage Control).

DyHKLUMMN TOPMOXKEHUA

InAa pacceaHns N36bITOYHONW SHEPTM TOPMOXKEHWSA CcnepyeTt
MOAKIOUYNTb TOPMO3HON pe3ucTop. MoaknioueHne
TOPMO3HOrO pe3ucTopa no3sonAeT pabotatb Npu 6osbluem
Hanps>KeHN B LNy NOCTOSHHOIO TOKa B MnpoLecce
TOPMOXKEHW.

Ona ynyudweHnA TOPpMOXKeHNA 6e3 1Ccnonb3oBaHNA
TOPMO3HbIX PE3NCTOPOB MOXET MOXeT ObITb Bbl6paH
pPeXnm TOPMOXKeHNA nepemMeHHbIM TOKOM. JTa d)yHKLlI/IFl
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ynpaBnsieT nepemarHuyvMBaHMeM ABuratens npu pabore B
pexnme reHepatopa. lNoBbilleHMe 3neKTponoTepb B
ABuratene nossonsaet GyHKUUN KOHTPONA nepeHanpsaxeHns
(OVC) noBbICUTb KPYTALWMI MOMEHT TOPMOXeHWs 6e3
npeBbIWEeHNA npefenia HanpPMXXeHW .

YBEJJOMJIEHU

PeXxum TOpMOXKeHUsi MepemMeHHbIM TOKOM He Tak
3¢PeKTMBEH, KaK AMHAMMNUYECKOe TOPMOXKEeHUNE C
nomoLybio pesuncropa.

KoHTponb nepeHanpsxeHusa (OVC)

Pexkum koHTpona nepeHanpsxeHna (OVC) ymeHbliaeT
OMacHOCTb OTK/IOUYeHNA npeobpa3oBaTtenia YacToTbl NpU
nepeHanpseHnn B Leny NoCcTOSHHOrO ToKa nyTem
aBTOMATMYECKOrO yBeNIMYeHNA BPEMEHUN 3aMelNeHNs.

YBEJOMJIEHU

PeXxum KOHTponA nepeHanpsKeHnA MOXHO
aKTNBUPOBaTb ANA ABUraTenei ¢ NOCTOAHHbIMU
MarHuTamy n oMM MexaHM3MOM YNpaB/ieHUA, a TaKkKe
ana pexumos VVC* n perynmpoBaHUA MarHUTHOroO
NoToKa B Pa3OMKHYTOM MM 3aMKHYTOM KoHType (Flux OL
n Flux CL).

YBEJOMJIEHU

an/I NPUMeHeHN C NoAbEMHbIMU MeXaHn3MamMn
BKJ/IlOYaTb KOHTPOJIb NepeHanpAXeHNA He HY>HO.

5.1.3 O6HapyxeHune obpbiBa dpasbl
ABuratens

DyHKUKMA obHapyxeHuA obpbiBa dasbl aBMraTens
(napamemp 4-58 QyHkyus npu obpsige ¢asbli 0suzamers)
BKJ/IlOYEHA MO YMOJUYaHWIo, YTo6bl NpefoTBpaTUTL
rnoBpexaeHvie ABuraTens B cyiyyae obpbisa dasbl
Auratensa. Hactponka no ymonyaHuio — 1 000 mc, HO ee
MOHO V3MEHUTb, YTOObl YCKOPUTb OBHapy»KeHue.

5.1.4 O6HapyxeHne acummeTpun
Hanps>KeHWA NUTaHNA

PaboTta npu 3HauUMTENbHOM AaCUMMETPUN CETU NMUTAHUSA
CHVXKaeT CpoK cyx6bl ABuratens u npeobpasosatens
yacTotbl. Ecnu gBuratenb noctosiHHO paboTtaeT npu
Harpyske, 6513Koi K HOMVHANIbHOW, YCNI0BMA paboThl
cumTaloTCA XKecTkumu. Mo ymonyaHuio, B cnyyae
aCUMMETPUM HANPSKEHUA NMUTAHNA NPOVNCXOAUT
OTK/oUeHVe npeobpa3oBaTesnisi YacToThl

(napamemp 14-12 QyHKYuA npu acummempuu cemu).

5.1.5 KommyTaumsa Ha Bbixofe

)J,o6aBneH|/|e nepeknyaTtenAa Ha BbiIXoge mexay
ABuratenem m npeo6pasoBaTeneM 4acCToTbl pa3peLlleHo,
OHAaKO MOTYyT NOABNATbCA COOGLL[QHI/IH O HemcnpaBHOCTU.

Danfoss He pekoMeHAYeT MCMONb30BaTb 3Ty QYHKUMIO ANs
npeobpa3oBatesnieli YacToTbl 525-690 B, NofKMOUYEHHbIX K
cetu IT.

5.1.6 3awuTa OT NeperpysKkn

Mpepen momeHTa

OyHKUMA Npefena KpyTALero MOMeHTa 3aluiiaeT
ABuratesib OT Neperpyskn He3aBUCMMO OT CKOPOCTU
BpaLeHus. NpeaenbHbIN KPYTALWMIA MOMEHT
yCTaHaBNMBaeTCA B NapameTpax

napamemp 4-16 [lguzamesnioH.pexxum ¢ 02paHuy. MOMeHma u
napamemp 4-17 [eHepamopH.pexxum ¢ 02paHuy.MmomeHma.
Bpema go oTknoueHuA nNpy NoABNeHUU npeaynpexaeHna
O MpeBbIleHnn Npefena KpyTALero MoOMeHTa
yCTaHaBNUBaeTCA B napamvemp 14-25 3adepxka omkoy.npu
npeo. MomMeHme.

Mpepen no Toky

MNpepenbHbI TOK YCTaHaBNMBaeTCA B

napamvemp 4-18 [lpedes1 N0 MoKy, a Bpems [0 OTKIIIOUYeHUA
npeobpa3oBaTtenia YacToTbl YyCTaHABINBAETCA B

napamemp 14-24 3a0pX. OMK/. npu npo. MoKe.

MNpepen ckopocTtu

HwxHuin npegen ckopoctn, lMapamemp 4-11 HuxH.npeden
ckop.0gueamenal[o6/muH] unn napamemp 4-12 HuxHuli
npeden ckopocmu dsuzamesia [[u], NO3BONAET OrpaHNYNTL
MUHVManbHyo pabouyto CKOpoCTb Arana3oHa CKopocTeit
npeobpasoBaTtensa YacToThbl.

BepxHuin npegen ckopoctn, lapamemp 4-13 BepxH.npeden
ckop.0gueamens [06/MmuH] unn napamemp 4-19 Makc.
8bIXOOHAA 4ACMOMa, NO3BONAET OrPaHNYUTb
MaKCVMasibHYH0 BbIXOLHYIO CKOPOCTb, BblaBaemyto
npeobpasoBaTenieM 4acToTbl.

dneKkTpoHHoe TennoBoe pene (3TP)

OTP — 370 3nekTpoHHaA GyHKLUMA, KOTOPasa Ha OCHOBe
BHYTPEHHUX U3MEPEHUN UMUTUPYeT BrmeTanmyeckoe
pene. XapaktepucTrka npefctaBneHa Ha PucyHok 5.1.

Mpepen HanpsAXeHnA

Mpu pOCTMXKEeHMM annapaTHO 3afaHHOro YPOBHA
HanpAXXeHNA VHBEPTOP OTKIYAeTCA ANA 3alunThl
TPaH3MCTOPOB 1 KOHAEHCATOPOB LEnW NOCTOAHHOIO TOKa.

Meperpes

MpeobpasoBaTtenib YaCTOTbl COAEPXKUT BCTPOEHHbIE AATUMKM
TemnepaTypbl 1 HEMEAJIEHHO pearnpyet Ha KpUTUyeckne
3HayeHNA B COOTBETCTBMM C anmnapaTHO 3aKOAUPOBAHHLIMU
npegenamm.

5.1.7 3awwmTa OT 6IOKMPOBKM poTOpa

Bo3moXHbI crTyauuu, Korga potop 6roknpyetca
BC/IEACTBYE UPE3MEPHOI Harpy3Ku Wam no gpyrum
npvymHam. 3abNoKMPOBaHHbIV POTOP He CNocobeH
obecneunTb JOCTAaTOYHOE OXNAXKAEHME, B pe3ysbTaTe Yero
MOXET MPOV30NTN Neperpes 0OMOTOK fBUraTess.
Mpeobpa3soBaTenb YacToTbl CNOCO6EH OOHAPYXUTb
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cUTyauuio 6IOKUMPOBKM POTOPA C MOMOLLBIO KOHTPOSA
MarHMTHOTO MOTOKAa B Pa3OMKHYTOM KOHTYpe 1 GpyHKUMK
VVCH gna geuratenen ¢ NOCTOSHHbIMK MarHUTamMm
(napamemp 30-22 3awjuma om 6710Kup. pomopa).

5.1.8 ABTOMaTnyeckoe CHUMKeHune
HOMWHANbHbBIX XapaKTepPUCTUK

I'Ipeo6pasoBaTenb 4YaCTOTbl HEMPEPDLIBHO NMpoBepAeT
caepywuwme Kputnyeckmne ypoBHuU:

. BbicoKylo TemnepaTypy Ha nnaTe ynpasieHus um
paguatope.

o BbicOKyto HarpysKy Ha fBuraTenb.

. MoBbilEHHOE HanNpsXKeHVe B LN NoCcTOAHHOro
TOKa.

. HWXHWU npegen CKOpoCTun.

Mpy obHapyXeHNW KpUTUUYECKOTO YPOBHSA
npeobpasoBaTeNb YaCTOTbl KOPPEKTUPYET YacTOTy
KommyTaumu. Mpu BbICOKMX BHYTPEHHMX TemnepaTtypax u
HM3KOW CKOPOCTW ABuraTtens npeobpasoBaTeny YacToTbl
TaKXe MOryT MPUHYAUTENIbHO NepeKiounTb MeToj
KommyTaumm ¢ PWM Ha SFAVM.

YBEJJOMJIEHU

ABTOMaTUYECKOE CHUKEHME HOMUHANbHBIX
XapaKTepucTuk NPoONCXoAnUT MHauve, Koraa ans
napametpa napamemp 14-55 BbixoOHOU ¢husiemp yKasaHo
3HaueHune [2] CuHyc.punemp, ¢ukc.

5.1.9 ABTOMaTtmuyeckaa onTMMm3layms
SHepronoTpebneHus

B pexxmme aBTOMaTMUeCKON onTMM3aLmm
sHepronoTpebneHna (AO3) npeobpazoBaTtesib YacTOTbI
HemnpepbIBHO OTCNEXMUBAET Harpy3Ky Ha ABuratesb 1
perynupyeT BbIXOAHOE HanpsXeHue AnA JOCTUMXeHNA
MaKcManbHom 3¢dpekTrBHOCTU. Mpn HebonbLIOW Harpyske
HanpsXeHne NOHWKaeTCA U TOK ABWUraTens CTaHOBUTCA
MWHVManbHbIM. 1nA ABUratena npenmMyLlecTBa COCTOAT B
cnegytowiem:

. Yeenunuenune KA.

. CHVXeHne Harpesa.
. bonee Tuxas pabora.

BbibupaTtb KpuByto B/ He TpebyeTca, Tak Kak
npeobpasoBaTesib YaCTOTbl aBTOMATUYECKN perynupyet
HanpsXeHve ABuraTens.

5.1.10 ABTOoMaTnyeckaa moaynaumsa
YacTOTbl KOMMYTaUUN

MpeobpasoBatenib YaCTOTbl FEHEPUPYET KOPOTKME
3NeKTprYecKme NMNynbCbl U onpegensaet dbopmy
nepemeHHoro Toka. CKoOpocTb, C KOTOPOW MPOXOAAT 3TN

MmMnynbCbl, Ha3blBa€TCA yactoTom KOMMYyTauun. Hwn3kas
4aCTOTa KOMMyTauunmn (Ma)’laﬂ nepnoanyHoCTb I/IMI'Iy}'IbCOB)
BbI3bIBa€T WYyM B ABUraTesie, NO3TOMy NpeanoyYTuTesibHO
MCNoNb30BaHMe 6oee BbICOKOW YacTOTbI KOMMYyTauun.
O,U,HaKO BbICOKaA 4YaCTOTa KOMMYyTaunm npuBoauT Harpesy
npeo6pa3OBaTenﬂ 4acCToThbl, KOTOprVI MOMET OrpaHNYnNTb
TOK, I'IO,D,aBHEMbIVI Ha ABuUratesib.

ABTOMaTMYeCKas MOAYNAUMA YacTOTbl KOMMYTaLun

aBTOMATMUECKM PEryNIUPYET 3TW XapaKTepPUCTUKY,

obecrneynBas MakCMManibHO BO3MOXHYIO YacTOTy

KoMMmyTauun 6e3 neperpesa npeobpas3oBaTensa YacToTbl.

Bnarogaps perynvpyemoii BbICOKOI YacToTe KOMMyTaLK 5

yacToTe WyM OT paboTbl ABWraTeNsa NPU HU3KMX CKOPOCTAX
YMEHbLIAETCA (B 3TVX PEXMMaX YMEHbLUEHVE CIbILUUMOTO
LWyma Havboree BaXkHO), B TO e Bpems npu
Heo6X0AMMOCTY Ha ABUraTenb BblAaeTcA MOSHaA BbIXOAHAA
MOLLHOCTb.

5.1.11 CHuXeHne HOMUHaNbHbIX
XapaKTePUCTUK NPU BbICOKOM
yacToTe KOMMyTaunmn

MpeobpasoBaTenb YacTOTbl paccynTaH Ha HENpPepPbIBHYIO
paboTy Npwv MONHON Harpy3Ke C YacToTamy KOMMYyTaLun OT
1,5 po 2 klu ana 380-500 B v ot 1 go 1,5 kl'u ana 525-690
B. [lnana3oH yacToT 3aBUCUT OT TMNOpa3mepa no
MOLLHOCTM 1 HanpsKeHuto. YacToTa KommyTaLmm,
npesbllWaloLas MakcMManbHO AOMYCTUMbIE 3HAYEHUA 3TOro
JMana3oHa, NPUBOAUT K MOBbILEHHOMY Temnnoobpa3oBaHmio
B Npeobpa3oBaTene 4acToTbl U TpebyeT NOHWKeHUs
BbIXOAHOrO TOKa.

B npeobpa3osaTenie yacToTbl peann3oBaHa aBTOMaTMyecKan
OYHKUMA ynpaBneHna 4acToToN KOMMyTauumn B
3aBNCUMOCTY OT Harpysku. 31a ¢yHKUMA obecneymsaeTt
npermyLLecTBO Noaayun Ha ABUraTenb HacTONIbKO BbICOKOW
4acToTbl KOMMYyTaLMKW, HaCKOJIbKO 3TO JoMycKaeTca
Harpys3Kom.

5.1.12 XapakTepuctnku npu KonebaHmax
MOLLHOCTHN

ﬂpeoGpasoBaTenb YacCTOTbl BblAepPXKMBaET nepenanbl B
CeTU, TaKNe Kak:
L] nepexoHble npoueccobl;

. MOMEHTaJIbHble OTK/IOYEHNS;
. KpaTKOBpPEMEHHble NMafeHNA HANPSXKEeHS;
. BPOCKN HaNpAXeHUs.

Mpeobpa3oBaTtenib YacTOTbl aBTOMATUYECKN KOMMEHCMpyeT
OTKNIOHEHWA BXOAHbIX HanpsaxeHuin Ha £10 % oT HoMMHana,
obecrneurBas MosiHble HOMMHaJsIbHble MOLLHOCTb U
KpyTALWMA MOMeHT asuratens. Ecnu BbibpaH
aBTOMAaTUYECKNA nepesanyck, nocne BpemeHHoW notepu
HanpsXeHnA nNpeobpasoBaTesib YaCTOTbl aBTOMATUYECKN
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BK/oyaetca. Mpu nogxeate Bpallyalowerocs ABuratens
npeobpa3oBaTesib YaCTOTbl CUHXPOHU3MPYETCS C
BpalLeHUeM ABUraTensa nepen BKIOUYEHVEM.

5.1.13 lNopaBneHne pe3oHaHCa

OyHKUUA NoAaBNeHNA pe3oHaHca ycTpaHsaeT
BbICOKOYACTOTHBIV LWYM, BO3HMKalOWMiA BCeACTBME
pe3oHaHca B ABuratene. [JoCcTynHbl aBToMaTUyecKoe
nofasneHvie U NofasnieHre BbIGPaHHON BPYUHYIO YacTOTbl.

5.1.14 BeHTUNATOPLI C yripaBaeHnem no
TemnepaType

JaTumkn B npeobpasoBaTene YacToTbl KOHTPONUPYIOT
paboTy BHYTPEHHUX BEHTUAATOPOB oxnaxaeHus. Mpw
paboTe C HM3KOI Harpy3Ko, B PEXUME OXULaHWUA VN
pe3epBa oxNaxaatoLme BEHTUNATOPbI YacTo He
BpaLaoTca. [JaTumMky yMEHbLUIAIOT LUYM, MOBbILIAOT

30 PEeKTBHOCTb U NPOAEBAOT CPOK CIYXKObl BEHTUNATOPA.

5.1.15 CootBeTcTtBMeE TpeboBaHnam IMC

OneKTPOMarHUTHble nomexu (3MM) unn pagnoyactoTHble
nomexu (BY-nomexm) MoryT noBnuATb Ha paboTty
SNEKTPUYECKNX Lenei BCIeACcTBME NeKTPOMarHUTHON
WHAYKUMW UN SNEKTPOMArHUTHOMO M3flyYeHus uns
BHeLLHero nctouHmka. NpeobpasoBaTesb 4acToThl
paccumTaH Ha BbliNofHeHWe TpeboBaHuiA cTaHgapTa IMC
ana asuratenen IEC 61800-3, a Takxe TpeboBaHMin
eBponenckoro ctaHaapTa EN 55011, Ytobbl obecneuntsb
COOTBETCTBME TPEOOBaHMAM K 3aLumTe OT U3NyYeHUN
ctaHgapTa EN 55011, kabenu geuratena fofxHbl 6biTb
3KpaHMPOBaHbl U Hagnexalmm obpasom 3agenaHbl.
MofpobHee o xapakTepmncTnkax IMC cm.

enasa 10.14.1 Pesynemamer ucneimanuti SMC.

5.1.16 lanbBaHMYyecKaa pa3BA3Ka KiieMm
ynpasneHusa

Bce Knemmbl ynpaBneHnNa 1 BbIXOAHbIX pene ranbBaHUYecku
N305IMPOBaHbl OT CETEBOrO MUTaHUA, YTO NO3BONAET
MOMHOCTbIO 3aLUTUTL LeNU KOHTPOepa OT BXOLHOMO
TOKa. [InA Knemm BbIXOAHbIX pene TpebyeTcA oTaenbHoe
3a3emneHue. Takasa N30NALUA COOTBETCTBYET KECTKM
TpeboBaHuAM PELV (3awmtHOe CBepXHM3KOEe HanpsXeHwue)
K nsonayum.

FanbBaHuyecKas pa3BA3Ka obecneumBaetca
aieayrowmuMmn KOoMmnoHeHTamun:
L] WCTOYHMK nuTaHuA, BKNoYan Pa3BA3KY CUTrHanoB.

. Opansepsbl IGBT, 3anyckatowme TpaHchopmaTopbl
1 onTonapsol.

. JlaTunkn BbIXOAHOrO TOKa Ha adpeKkTe Xonna.

5.2 OyHKUMM ANA NONb30BaTeNIbCKUX
NpPUMeHeHUI

Ons ynydweHns xapakTepucTuk cuctembl B
npeobpasoBaTene YacToTbl MPOrPaMMUPYIOTCA GYHKLUN
AN Hambonee YacTo UCMOMb3yemMblX NpUMeHeHuid. OHK
TpebyloT NMb MUHUMANBHOTO MPOrPaMMUPOBAHNUA UMK
HacTponKku. MoapobHble MHCTPYKLMU MO BKAIOUEHMIO STUX
bYHKLMI CM. B pyKOBOOCMa8e No Npo2pammupos8aHuio.

5.2.1 ABTOMaTu4yeckasa agantauuns
aBuratens

ABTOMaTMyeckasa agantauma asuratena (AAL) npepcrtasnsaer
coboll aBTOMaTUUeCKyio npoLeaypy, B Xoae KOTopoi
N3MEePSIOTCA dNEKTPUYECKME XapaKTepucTukn geuratens. B
xofe AALl cTpouTcAa TOYHaA MogesNb SNeKTPOHHbIX
npoLeccoB B ABuUraTene, Yto NO3BoONAET NpeobpasoBaTesto
YacToTbl paccymTaTb ONTUMANbHYIO NMPOV3BOAUTENIBHOCTL U
KMA. BoinonHeHne npouepypbl AALL TakKe MakcuMmmsnpyet
3¢ deKT GyHKUMM aBTOMATUUECKON ONTUMM3ALNUW SHEPTUN
(AO3) B npeobpazosaTenie YactoTbl. AALl BbiNonHAeTCA 6e3
BpalleHUs geuratens n 6e3 otcoegnHeHUs gBuratena ot
Harpysku.

5.2.2 BctpoeHHbin MMNA-perynatop

BcTpoeHHbI nponopuvoHanbHO-NHTErpasbHo-
anddepenumansHbiii (MAL) perynatop yctpaHsaet
HeobXOAUMOCTb UCMOSIb30BaHNA BCMIOMOraTeNbHbIX
ynpasnaowmx yctponcts. NMN-perynatopbl ocyLiecTBnA0T
HernpepbiBHOE yrnpaBfieHne cucTeMammn ¢ 06paTHON CBA3bIO,
B KOTOpbIX TpebyeTcs BblaepxnBaTbh TpeboBaHUA K
JaBneHuto, pacxody, Temnepatype unu gpyrum
napameTpam.

MpeobpaszoBaTenb YacTOTbl MOXET UCMNOJSIb30BaTb 2 CUrHana
06paTHOIM CBA3M OT [BYX Pa3HbIX YCTPOWCTB, UTO MO3BONSAET
perynupoBaTb CUCTeMY C pasfvyHbIMU TpeboBaHUAMNK MO
o6paTHOI cBA3N. YTOObLI ONTUMM3MPOBATD
Npor3BOANTENIbHOCTb CUCTEMbI, NPeobpa3oBaTesib YacTOThl
NPUHMMaET peLleHnsa No YNpaBieHNIo Ha OCHOBe
CpaBHEHNA 3TUX ABYX CMTHaNoB.

5.2.3 Tennosas 3awmTa gBurartens

TennoBasA 3alWWTa ABUraTens MoXeT bbiTb obecrneyeHa
Tpemsa crnocobamu.
. HenocpepacTBeHHOe M3MepeHve TemMnepaTypbl C
NMOMOLLbIO:
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- natumka PTC wnmn KTY Ha obmoTKax
nBuraTensa, NOAK/YEHHOrO K
aHanorosomy unu undposomy Bxopy.

- PT100 nnu PT1000 B 06MOTKax
OBUraTens v NOAWVNHUKAX ABuUrartens,

noaknoueHHoro K nnate VLT® Sensor
Input MCB 114.

- Bxoga ot TepmucTtopa PTC Ha nnaTe
Tepmuctopoe VLT® PTC Thermistor Card
MCB 112 (cooTBeTcTBYET TpebOBaHNAM
ATEX).

. C NoOMOLLIbI0 MEXaHNYECKOrO TePMOBbIKITIoYaTens
(tvna Klixon) Ha undpoBom Bxoae.

. MocpeacTBOM BCTPOEHHOIO 31€KTPOHHOMO
Tennosoro pene (3TP).

OTP BbluMcnAeT TemnepaTtypy ABUratens C NOMOLLbIO
N3MepeHUA TOKa, YacTOTbl N BPEMEHU PaboTbl.
MpeobpasoBaTenib YacTOTbl OTOOpaxaeT Tennosyio
Harpysky Ha fBuratesib B MpoOLEeHTaxX U MOXeT BblaBaTb
npenynpexaeHne Npu AOCTMXKEHUN 3ajaHHOW NPOrPamMmMHO
BENNYUNHBI NeperpysKu.

MporpammupyemMble BapuaHTbl AeCTBUIA Npy Neperpyske
No3BONAT NpeobpasoBaTento YacToTbl OCTaHABAMBATb
[BUraTenb, yMeHbLUaTb BbIXOAHYIO MOLWHOCTb WA He
pearnpoBaTb Ha 3TO CcOCToAHMe. [laxke NpU HU3KUX
CKOpOCTAX NpeobpasoBaTesib YaCTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHfZapTa No neperpyske
anekTpoasuratenen 12t.
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PucyHok 5.1 Xapaktepuctukmu 3TP

Mo ocn X NOKa3aHO COOTHOLWIEHWE MEXAY laur. 1
HOMWHasbHbIM 3HaYeHUeM lgsur.. M0 ocn Y nokasaHo Bpemsa
B CEKyHAax nepep cpabaTtbiBaHvnem JTP, oTKouUaloWwmm
npeobpasoBaTesib YacToTbl. Ha KprBbIX MoKasaHa
XapakTepHas HOMVHasbHasA CKOPOCTb: BABoe 6onblue
HOMVHaSIbHOW CKOPOCTU 1 0,2 OT HOMWUHANbHON CKOPOCTN.

Mpw Hu3Kol ckopoctn yHKuua TP cpabaTbiBaeT npu
6oree HK3KON TemnepaType B CBA3M C MEHbLUUM
oxnaxgeHuem asuratens. Takum o6pa3om, ABuUratesib
3alyMLLeH OT neperpesa fJaXe Ha Masion CKOPOCTU.
QOyHKumA ITP BbluMcnAeT TemnepaTypy ABuraTensa Ha
OCHOBe (paKTMUeCKOro Toka U CKOpoCTW. BbluncneHHas
TemnepaTtypa oTobpakaeTca Kak napameTp AfA UTeHWs B
napamemp 16-18 Tennosas Hazpyska 0suzamerns.

[na peuratenen EX-e, ncnonb3yembix B 3oHax ATEX,
nmeetca cneymanbHada Bepcua ITP. OT1a yHKUMA no3sondaet
3afaTb onpefesieHHyI0 KpUBYIo AnA 3almTbl ABuratens Ex-
e. VIHcTpyKumn no HacTpoiike cm. B pykosodcmee no
npo2pammupo8aHuio.

5.2.4 TennoBasA 3awmTa anAa asuratenen Ex-
e

Ona paboTbl ¢ gBuratenamn Ex-e B COOTBETCTBUU C
EN-60079-7 npeobpa3oBaTesib YacTOTbl OCHALLEH GpyHKLMeN
OTC/IEXMBaHWA TemMnepaTypbl BO B3PbIBOOMACHbIX Cpeaax
NMOMOLLbIO 3NEKTPOHHOro Tennosoro pene (ATEX ETR). Mpwu
Hanuuum ceptudunuymposaHHoro no ATEX ycTpoiicTea
KOHTponsa TemnepaTypbl PTC, Takoro kak nnata VLT® PTC
Thermistor Card MCB 112 nnn BHellHee YCTPONCTBO,
yCTaHOBKa He TpebyeT OTAeNbHOro paspeLleHuns
YNONHOMOYEHHOW OpraHn3aunmn.

OyHKLUMA OTCNEeXMBaAHWA TeMNepaTypbl BO B3PbIBOOMACHBIX
Cpepax C NMomoLLblo IEKTPOHHOMO TEMIOBOro pene
Mo3BONAET UCMOsb30BaTh ABUraTenn Ex-e Bmecto 6onee
poporux, 6onee KpynHbIx 1 TaxKenbix gsuratenei Ex-d. Ota
bYHKLMA rapaHTMpyeT, 4To npeobpasoBaTesib YacToTbl
6yneT orpaHuuMBaTth TOK ABWUraTens u He JOonycTuT
neperpesa.

Tpeb6oBaHuA, Kacawwumecsa aBuratenein Ex-e
. Y6eputecnb, yto asuratens Ex-e ceptudumumposaH
4ns paboTbl ¢ NpeobpazoBaTeNAMMN YacToTbl BO
B3pPbIBOOMNAaCHbIX 30Hax (3oHa ATEX 1/21, 30Ha
ATEX 2/22). BuraTtenb AomkeH ObiTb
cepTMLMpPOBaH AN1A KOHKPETHOM
B3pPbIBOOMACHOWN 30HbI.

° YctaHoBUTe aBuratenb Ex-e B 3oHe 1/21 nnun 2/22
B COOTBETCTBMU C cepTmduKaLmen gsuratens.

YBEZJOMJIEHU

YcTtaHOoBUTe npeo6pa3oBaTtesib YacTOTbl 3a Npefenamm
OMNACHOW 30Hbl.

. Y6epwnTecn, uto gBuratens Ex-e ocHalyeH
cepTndnumpoBaHHbiM No ATEX ycTpoincTteom
3alWMThl ABUraTena oT neperpysku. 1o
YCTPONCTBO KOHTPONMPYET TemnepaTypy B
obmoTKax auratens. Mpy HanMuMM KpPUTUYECKOTO
YPOBHA TemnepaTtypbl Unn B cnyyae
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HencnpaBHOCTN ychOVICTBO OTKNKOYaeT
ABuUratenb.

- Mnata Tepmuctopa VLT® PTC Thermistor
Card MCB 112 obecneunBaet KOHTPOJb
Haj TemnepaTypow ABuratens B
COOTBETCTBUU C TpeboBaHmAMN ATEX.
Mpeobpa3oBaTesib YaCTOTbl AOMKEH
06s13aTeNbHO ObITb OCHalLEeH 3-6
Tepmuctopamun PTC, nogKntoyeHHbIMMK
nocnepoBatenibHO B cootBeTcTBMM C DIN
44081 nnun 44082.

- Tak>Ke MOXeT 1CMoNIb30BaTbCA BHELUHee
3awmTHOoe yctponcTteo PTC ¢
ceptudunkatom ATEX.

. Mpu HaNMUMM cnegyoWwmx yCioBuin Heobxognum
CYHYCOMAHBIN GUNbTP:

- OnunHHble Kabenu (MMKN HanpsXxeHNA)
WNW NOBbILIEHHOE CETEBOE HaMpAXeHUe
NPVBOZAT K BO3HNKHOBEHMIO
Hanps»KeHWI, NPeBbILLAOLLNX
MaKCUMMasibHO AOMYCTUMOE Ha KiemMmax
ABuratens.

- MwuHnMmanbHaa yacToTa KOMMYyTaLuUn
npeobpasoBaTena YacToTbl He
COOTBETCTBYeT TpebOoBaHMIo,
yCTaHOBJIEHHOMY Mpou3BOAUTENEM
Asuratens. MuHumanbHaa yacToTa
KOMMYyTaLuy npeobpa3oBaTtenia YacToTbl
oTobpaxaeTca Kak 3HauyeHue no
YMOJIYaHMIO B
napamemp 14-01 Yacmoma
KoMmymauyuu.

CoBMecTUMOCTb ABUraTensa u npeobpasoBaTtensa 4acToTbl
[ns psuratenen, cepTMULNPOBAHHBIX B COOTBETCTBUN C
EN-60079-7, nsrotosutenem gsuratens npegocraBnaerca
CMWCOK AaHHbIX, BKOYALWMX OrPaHNYEHUA 1 NpaBuna, B
BMAE TEXHNUYECKOrO OMMCAaHMA WX NAacnopPTHOM TabMuKm
asuratens. MNpu NnaHUPOBaHUK, MOHTa)e, BBOAE B
SKCMNyaTauuio, SKCnnyaTauum u obciyXrneaHmm
Heob6xoAanMo cobnoaaTb OrpaHMYEHUs 1 NpaBuna,
YCTaHOBJIEHHble MPOV3BOANTENIEM B OTHOLIEHUU
cnepyoLWmx XxapakTepucTuk:

. MwuHMManbHas yacTotTa KOMMYyTaLMK.
. MakcnmanbHbI TOK.

. MuHMManbHasA YacToTa ABuraTens.

. MakcumanbHasi yacToTa gBuraTens.

Ha PucyHok 5.2 nokasaH npumep Tpe6oBaHuiA Ha
nacnopTtHol Tabnnuke asuratens.

Ona cnyyaeB cornacoBaHuA npeo6pa3OBaTenﬂ 4acToTbl N
asurartena Danfoss 3afaeT aieaywwne oonoNHUTENbHbIE
Tpe6OBaHI/Iﬂ ansa obecneyeHna [OCTaTOYHOW TENIOBOW
3alWnTbl ABuraTena:

. 3anpelyaeTca NpeBbIaTh MakCUMabHO
JOMYCTIMOE COOTHOLLUEHME MeXAay
TUNopasmepamu npeobpasoBaTtenis YacToTbl U
auratens. TUNMYHoe 3HaYeHue CocTaBnAeT Iy, n
<2 X Imn

. YuuTbiBanTe BCe nepenafbl HaNPsXeHUa mexay
npeobpasoBatenem YacToTbl U Asuratenem. Ecnn
ABuratenb pabotaet npu 6onee HU3KOM
HanpsAXeHnK, YeM yKasaHo B xapakTepuctmkax U/
f, TOK MOXeT yBenmumnBaTbCA, Bbi3biBas
cpabaTblBaHVe aBapUNHOW CUTrHaNM3aLuu.

°
o9
=l
Q0
O 8
ce 1180 (&x) ExellT3 =
CONVERTER SUPPLY
VALID FOR 380 - 415V FWP 50Hz
3 ~ Motor

1 —| MIN. SWITCHING FREQ. FOR PWM CONV. 3kHz
2 —[I1=15Xl,, ta=105 two=10min

3 — | MIN. FREQ. 5Hz MAX. FREQ. 85 Hz

PWM-CONTROL

f[Hz] 5 15 25 50 85
IX/1 0 0.4 0.8 1.0 1.0 0.95

PTC °C DIN 44081/-82

@ Manufacture xx o\ 60079-0 O
EN 60079-7

MuHMManbHaa yacToTta KOMMyTauum

MaKkcrManbHbIl TOK

MwuHuManbHasa yacTtoTa ABurartena

MlwlnN] —

MakcrmanbHaa yactoTa ABuratens

PucyHok 5.2 MacnopTtHaA Tabnnuka Asuratens c
o603HaueHnem TpeboBaHUIl K NpeobpasoBaTenio YacToTbI

[na nonyyeHus JONONHWUTENbHOW MHbOPMaLUN CM.
npumep nNpuMeHeHua B 2aasa 12 [lpumepbl npuMeHeHUs.

5.2.5 lponagaHne HanpsaKeHuA

Mpwn OTKAIOYEHNN HAMPsXKeHUsA ceTV npeobpasoBaTtenb
YacToTbl MPOAOMKaeT paboTaTb, MOKA HaNPsXKeHVE B LEnu
NMOCTOAHHOIO TOKA HEe CHU3UTCA [0 MUHUMASIbHOTO YPOBHS,
npw KOTOPOM MPOUCXOANT OCTaHOB. MUHUMANbHOE
HanpsKeHne, NPU KOTOPOM MPOUCXOAUT OCTAaHOB, 0BbIUHO
Ha 15 % HVXe HaUMEHbLIErO HOMUHAIBHOTO HaNpPsXeHNs
nuTaHusA. NpoaomKUTENbHOCTb PaboTbl NpeobpasoBaTtens
yacToTbl Npu Bbibere onpeaenaeTca HanNpPsAXeHNem ceTu
nepeg nponagaHvemM NUTaHUA U HArpy3KoW fBuraTens.
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MpeobpasoBaTesib YaCTOTbl MOXHO HACTPOUTb
(napamemp 14-10 Omka3 numaHus) Ha pa3Hble BMAbI
OenCcTBMI Npu NponagaHuy CeTEeBOro NUTAHUA:
. OTKnoueHne ¢ BNIOKMPOBKOIA Mocse notepu
NUTaHWA B Lienu NOCTOAHHOIO TOKa.

. Bblber ¢ noaxesaTom Bpallaloleroca asuratens
npyi NOABNEHUN HaMpPsXeHWs
(napamemp 1-73 3anyck c xo0a).

. KuHeTnuyeckunin peseps.
. Ynpaenaemoe 3amepaneHue.

Mopxsat Bpalyatowweroca Asurartens

ITOT NapameTp NO3BONAET «MOAXBATUTbY ABUrATENb,
KOTOpbIi cBOOOAHO BpalLaeTcA BCIEACTBME NPOnagaHua
Hanps»KeHWA. DTOT NapameTp noneseH Ana UeHTpudyr un
BEHTUNATOPOB.

KnHetnuyecknin peseps

OTOT nNapameTp obecneurBaeT HeMpepbIBHYO paboTty
npeobpa3oBaTesnia YacToTbl, MOKa B CUCTEME UMeeTCs
SHeprusa. B cnyyae KOpOTKOM NoTepu NUTaHWA OT CeTU
paboTa BO306HOBMAETCA MNOC/E BOCCTAHOB/IEHNA CETEBOIO
NUTaHWSA, NPY 3TOM CUCTEMA HE OCTaHaBNMBAETCA U
KOHTPOJIb He TepseTcs HU Ha OAUH MOMEHT. MOXHO
YCTaHOBUTb OAUH U3 HECKOJIbKMX PEXMMOB KMHETNYECKOTO
pe3epsa.

MNMoBeneHve npeobpasoBaTtensa YacToTbl NPU NponagaHum
HanpsXeHnA B CeTW HacTpanBaeTCA B NapameTpax
napamemp 14-10 Omka3z numaHus v napamemp 1-73 3anyck
¢ xo0a.

5.2.6 ABTOMaTMYeCKUM nepesanyck

MpeobpasoBaTesnb YacTOTbl MOXHO 3anNpPOrpamMMupPoBaTb Ha
aBTOMATMUECKWIA Nepe3anyck aBuraTens nocne
He3HauNTENbHbIX OTKIIUYEHWI, HAaNpPUMep Npwu
MOMEHTANbHON NoTepe MUTaHWS UKW KONebGaHUAX NUTaHKA.
OTa OyHKLMA NO3BOAAET YCTPAHUTb NOTPEOHOCTb B PYUYHOM
cbpoce 1 ynyywaeT BO3MOXHOCTY aBTOMATU3UPOBaHHOW
3KCMyaTaumm ans yaaneHHo ynpasnisemMblx cuctem. Yucno
MOMbITOK aBTOMATMUECKOro nepe3anycka, a Takke Bpems
MeXy MomMblTKamy MOXET ObiTb OrpaHnNyYeHo.

5.2.7 TloAHbIN KPYTAWMUIA MOMEHT Mpu
NOHWKEHHOW CKOPOCTU

MpeobpasoBatenb YacToTbl paboTaeT No HacTparMBaemMon
Kpusoi B/Tu, ob6ecrneunBas NOMHbIN KPYTAWMA MOMEHT OT
ABUraTena aake npu ymeHbLUeHHbIX CKOPOCTAX BPaLLeHUs.
MonHbIN BblAaBaeMblil KPYTALMIA MOMEHT MOXeT CoBnagaThb
C MAKCVManbHOWN NPOEKTHOWN paboyeit CKOPOCTbio
ABuratens. OToT npeobpa3oBaTesib YaCTOTbl OT/IMYAETCA OT
npeobpasoBareniell YaCToOTbl C MEPEMEHHbBIM UMK
MOCTOSAHHBIM KPYTALMUM MoMeHToM. peobpasosatenu ¢
nepemeHHbIM KPYTALMM MOMEHTOM obecneumnBatoT
MOHWKEHHDBIV KPYTALMA MOMEHT Ha Bany ABWratens npu
HM3KUX cKopocTsaXx. Mpeobpa3zoBaTtenn ¢ NOCTOAHHbBIM

KpyTAWMM MOMEHTOM BbIAENAIOT n36bITOYHOE HanpaxeHne
N TEMJIO, a TaKXe reHepunpyroT ﬂOI'IOJ'IHI/ITeJ'IbeIIZ Lym
asuratena npum CKOpPoCTAX MeHbLNX, YeM NoJIHaA.

5.2.8 lponyck yacToTbl

B HeKOTOpbIX NPVMEHEHUAX OTAeNbHbIE CKOPOCTU PaboTbI

CUCTEMBI MOTYT BbI3blBaTb MEXaHWYECKUI PE30HaHC.

MexaH4ecKkuin pe3oHaHC MOXeET Bbi3biBaTb Ype3MepPHbIN

LYM, @ TaKXe MPUBOANTb K MOBPEXAEHNIO MEXaHNYECKUX
3NIEMEHTOB cucTeMbl. Y npeobpa3oBaTens YacToTbl MMeeTcA

4 nporpaMmmupyembix Arana3oHa rn3beraembix YacToT. 5
Bnaropaps 3TMm Avana3oHam fBuUratenb MOXeT 6bICTPO

npornycKaTtb Taknue CKopocTu 6e3 BO3HWKHOBEHUA

pe3oHaHca B cucTeme.

5.2.9 lNpepnyckoBow Harpes aBuratens

[na npegBapuTenbHOro Nporpesa ABuratensa nNpu nycke B
XONOAHOWN UMW BNAXHOW cpefe MOXKHO MCMONb30BaTb
HernpepbiBHYO A03MPOBaHHYI0 Nofayvy He6onbLIOoro
NMOCTOAHHOTO TOKAa B ABWUraTesb, YTobbl MpefoTBpaTuTh
KOHZEHcauuo 1 XonoaHbI nyck. bnarogapa ston GyHKLMK
MOXeT ObITb yCTpaHeHa HeO6XOANMOCTb NCMONb30BaHNA
oborpeBaTtena NOMeLLeHNA.

5.2.10 MNporpammunpyemble Habopbl
napameTposB

MpeobpasoBaTenb YacToTbl MMEET YeTblipe Habopa
napameTpoB, KOTOpble MOTyT ObITb 3anporpamMmMmMpoBaHbI
He3aBMcMMO Apyr oT Apyra. Mpw ncnonb3oBaHUK
HeCcKoNbKUX HabopoB MapaMeTPOB MOXKHO NepeKyaTbCa
MeXay He3aBUCMMO NPOrpaMMmpyeMbiMn GYHKLUAMY,
aKTUBMPYEMbIMU MO LUMGPOBLIM BXOAAM WM KOMaHAe
yepes nocsefoBaTenbHbI nHTepdelic. HesaBncumble
HaCTPOWKM NCNONb3YIOTCA, HanpumMep, ANA NepeKyeHns
HabopOB MapameTpoB, AN1A PEXUMOB PaboTbl AHEM 1
HOUbIO, IETOM 1 3UMOW UNW ANA YNpaBieHNA HECKONbKUMM
ABuratenamun. AKTUBHbIN Habop NapameTpoB oTobparkaeTca
Ha LCP.

[JaHHble Habopa NapaMeTpoB MOryT KOMMPOBATbCA U3
npeobpasoBaTtena YyacToTbl B Npeobpa3oBaTtesib YacToOTbl
nocpeAcTBOM 3arpyskm co cbemHown LCP.

5.2.11 VIHTennektyanbHoe nornyeckoe
ynpasneHue (SLC)

WHTennekTyanbHoe nornyeckoe ynpasneHue (SLC)
npencTaBnseT cobon 3afaHHyo Nonb3oBaTenem
nocnenoBaTeNibHOCTb AeNCTBUN (CMm.

napamemp 13-52 [leticmsue koHmposnnepa SL [x]), koTopas
BbINONHAETCA MHTENNEKTYaNIbHbIM JIOrMYeCKUM
KoHTponnepom (SLC), Korga cooTBeTCTBYIOLLEe 3ajaHHOoe
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nonb3oBaTenem cobbitve (cM. napamemp 13-51 Cobbimue
koHmposnnepa SL [x]) oueHnBaetca SLC kak TRUE (UcTuHa).
Ycnosuem gna cobbitna MoXeT ObiTb onpefeneHHoe
COCTOAHME, NPV KOTOPOM BbIXOA M3 JIOTUKU WK onepaHaa
Komnapatopa onpegfensetca kak TRUE (MctuHa). 310
ycrnioBrie nprBefeT K CBA3aHHOMY AeNCTBMIO, KaK MoKa3aHo
Ha PucyHok 5.3.

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

Digital input X 30/2 Select set-up 2

Par. 13-43
Logic Rule Operator 2

D
oD

Par. 13-11
Comparator Operator

<

TRUE longer than..

PucyHok 5.3 Co6biTue u geiicteue SLC

CobbITVA 1 OENCTBUA NMEIOT CBOM HOMEpPA W CBA3bIBAKOTCA
B Mapbl, Ha3blBaeMble COCTOAHUAMU. DTO O3HAYAET, YTO
Korga cobbitue [0] HacTynaeT (NprobpeTaeT 3HaueHne
TRUE), BbinonHsieTca pencteue [0]. MNocne BbinonHeHua 1-ro
[eNCTBMA HaUMHAETCA OLEHKa YCNOoBUIA CnegyloLwero
cobbiTna. Ecnu oHo oueHunBaeTca Kak TRUE (ActuHa),
BbINONHAETCA COOTBETCTBYIOLLEE AeCTBME. B KaxKabIn
MOMEHT BPEMEHUN OLIEHNBAETCS TONIbKO OJHO COObITME.
Ecnn cobbitne oueHeHo Kak FALSE (Jloxb), B TeueHune
TeKyLlero nHTepBasna ckaHmposaHua (B SLC) Hnyero He
NMPOVICXOAUT 1 HUKaKne gpyrue cobbiTusa He
aHanusumpytotca. Korga SLC 3anyckaeTca, B Kaxaom
WHTepBaJie CKaHMPOBAHUSA BbIMOJIHAETCA OLEHKa cobbITUA
[0]. N Tonbko Korpa cobbitue [0] 6yaeT oueHeHo kak TRUE
(UcTtnHa), koHTponnep SLC BbinonHMT gencteue [0] n
HayHeT oueHMBaTb cregyouee cobbiTre. MOXHO
3anporpammupoBaTb oT 1 Ao 20 cobbITUil U AeNCTBUIA.
Korpa BbiNonHeHo nocniefHee cobbiTne/nencTame,
nocnefoBaTeNbHOCTb HauMHaeTCst CHoBa ¢ cobbiTuA [0]/
nfencteua [0]. Ha PucyHok 5.4 nokasaH npumep C 4eTbipbMms
COObITUAMMN/ENCTBUAMN.

Start
event P13-01

State 1
13-51.0
13-52.0

130BA062.14

Stop

event P13-02
-

~ Stop

\event P13-02
|

/

—~ Stop
- event P13-02
PucyHoK 5.4 MopAAoK BbINONHeHUA, ecnmn
3anporpaMMupoBaHo 4 cobbITuA/aencTBNA

Komnapartopbli

KomnapaTtopbl ©Cnonb3yloTca ana cpaBHeHUA
HenpepbIBHbIX MepeMeHHbIX (BbIXOLAHOW YacTOTbl,
BbIXOAHOrO TOKa, aHaJIoroBOro BXOAHOIO CUMrHana U T. 4.) €
bUKCMPOBaAHHBIMW MPeAYCTaHOBAEHHBIMU BETMYMHAMMU.

Par.13-11 2
Comparator Operator Q
Par. 13-10 b=
Comparator Operand < §
Par. 13-12 TRUE longer than.
Comparator Value
PucyHok 5.5 Komnapatopbi
MpaBuna nornkn
C nomouybto normyeckux onepatopos U, I, HE moxHo
06beanHATb fo Tpex 6ynesbix Bxonos (TRUE/FALSE)
(UctvHa/Nloxb) oT TaliMepoB, KOMNapaTopoB, LdpoBbIX
BXO/l0B, OBUTOB COCTOSAIHUA U COObITUI.
Par. 13-41 Par. 13-43 =
Logic Rule Operator 1 Logic Rule Operator2 &
Par. 13-40 9 P 9 P §
Logic Rule Boolean 1 ® §
Par. 13-42 oD D 2
Logic Rule Boolean 2 e @_<D L

’7
Par. 13-44

Logic Rule Boolean 3

PucyHok 5.6 Jlornyeckme cooTHOLLEHUA

5.2.12 Safe Torque Off

OyHkumsa Safe Torque Off (STO) moxeT ncnonb3oBaTbcs AN
aBapUInHOro OCTaHOBa Npeobpa3oBaTens YacToThl.

MoppobHyto nHbopmauumto o dyHkuun Safe Torque Off,
BKJI0Uas CBefleHVsi O MOHTaXe U BBOAE B SKCrlyaTauuio,
cm. B Pykogodcmee no skcniyamayuu Safe Torque Off.
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Ycnosus ncnonHeHna ob6a3aTenbCcTs

3a 3HaHMe NepcoHanoM NopsaaKa YCTaHOBKY 1
aKkcnnyaTaumm ¢yHkumm Safe Torque Off oTBevaeT KnveHT.
Heobxoaumo:

. MpounTaTe 1 NOHMMaTb HOPMbI 1 MpaBUna
TEXHVKM 6e30MacHOCTYM, OTHOCALMeCA K
npenynpeXXaeHnto HeCYacTHbIX CIyYaes.

. MoHMMaTb 06LMeE MHCTPYKLN 1 MHCTPYKLMUM NO
TeXHWKe 6e30MacHOCTW, NpuBefEHHbIE B
Pykosodcmee no skcniyamayuu ¢gyHkyuu Safe
Torque Off.

. Xopolwo 3HaTb 06LMe CTaHJAPTbl K CTaHZAPTbl B
06n1acTn TeXHNKM 6e30nacHOCTU, OTHOCALMECS K
TEM WU VHBIM NPUMEHEHUAM.

5.3 OnucaHne AMHAMNYeCKoro
TOPMOXKEHUA

[Hammnyeckoe TOpMOXKeHMe 3ameanaeT ABuratenb OgHUM
13 cnepyowmx cnocobos.:
. TopMmoKeHne nepeMeHHbIM TOKOM

DHepruAa TOPMOXeHNA pacnpegenseTca B
ABuvratesne nytem U3mMeHeHMA COCTOAHWUI NoTepb B
aBuratene (napamemp 2-10 QyHKYUA MOPMOXeHUA
= [2]). OyHKUNA TOPMOXKEHMNA NEePEMEHHbIM TOKOM
He MOXeT MNCMoNb30BaTbCA B NPUMEHEHUNAX C
BbICOKOW 4aCTOTOM LMKNNYECKMX onepauunn,
NMOCKOMNbKY 3TO NPMBOAUT K Neperpesy ABuraTens.

. TopMo)KeHne NOCTOAHHBIM TOKOM
MocToAHHBIN TOK C NepemoaynALlnen,
[006aBNAEMbI K MEPEMEHHOMY TOKY, [eNCTBYET B
KayecTBe curHana MHAYKLUOHHOrO TOPMOXeEHNA
(napamemp 2-02 Bpema mopmoxxeHUA nocm.
mokom * 0 c).

. PesnctnBHoe TopmoxeHne
Topmo3sHon IGBT nopgpepkmsaet
nepeHanpsXeHve Ha YPOBHe HUXe
onpefeneHHOro nopora nyTem HanpaeneHua
SHEPrMn TOPMOXEeHWA OT ABuUraTens K
NOAK/IIOYEHHOMY TOPMO3HOMY Pe3nCTopy
(napamemp 2-10 QyHkyus mopmoxeHus = [1]).
MoppobHee o BbIGOpe TOPMO3HbIX PE3NCTOPOB
cM. Pykogodcmeo no npoekmuposatuio VLT® Brake
Resistor MCE 101.

[na npeobpasoBaTteneit YacToTbl C NAATON TOPMO3a
ncnonb3yetca TopmosHol IGBT ¢ knemmamu 81(R-) n 82(R+)
ONA NOAKNIOUYEHNA BHELIHEro TOPMO3HOMO pe3ncTopa.

®yHKUmMA Topmo3Horo IGBT cnyxuT ana orpaHuyeHus
Hanps»KeHNA B Lienn NOCTOAHHOIO TOKa, KOraa NpeBblleHO
MaKcMmasibHoe HanpsaxeHue. OrpaHnyeHne HanpakeHuA
OCyLLeCTBAETCA NOCPEeACTBOM KOMMYTaLMW BHELIHEro
pe3nCcTopa Ha LWKMHE NMOCTOAHHOIO TOKa, YTOObl CHATbL
N36bITOYHOE HanpAXeHWe NOCTOAHHOIO TOKa B
KOHZEHcaTopax LUMHbI.

BHelHee pacnonoxeHre TOPMO3HOrO pe3ncTopa MMeeT To
NPEeNMyLLECTBO, YTO PE3NCTOP MOXKHO BbIGPATb B
3aBUCUMOCTY OT MOTPEBHOCTEN NPUMEHEHMS; NPU 3TOM
3HeprusA pe3ncTopa paccemBaeTcs 3a npegenamv NaHenu
yNpaBneHus, uyTo 3almnwaeT npeobpasosatesib YacToTbl OT
neperpesa npwu neperpyske TOPMO3HOIO Pe3ncTopa.

Ha nnate ynpaBneHua obpa3syetca curHan gpaiisepa

3aTBOpa Topmo3Horo IGBT, KoTopbii yepe3 cunosylo nnaty

nUTaHWA 1 NnaTty gpariBepos noctynaet B Topmo3Hou IGBT.

Kpome Toro, cunosas nnata NUTaHWA U NnaTbl ynpasneHusa
oTcnexunBaloT TopmosHon IGBT, npegoTtepalyasn

BO3MOKHOCTb KOPOTKMX 3amblKaHuiA. Cunosas nnata 5
NMUTaHUA TaKXe OTCNeXMBaeT TOPMO3HOW Pe3ncTop,

npeaoTBpallas neperpysku.

5.4 OnwncaHue mexaHn4yeckoro
yAEep>KrBatLLero Topmosa

MexaHnyeckuii yaepxmsaioLnii TOpMO3 yCcTaHaBNMBaeTcA
NpAMO Ha Bany ABWraTeNiA 1 BbIMONHAET CTaTUyeckoe
TopMOXeHue. MNpn CTaTMYeCKoM TOPMOXKEHUN TOPMO3
NPVXXMMaeTCA K ABMraTenio nocse Toro, Kak Harpyska
OCTaHOBJIEHA. YiepXKMBatoLWwmi TOpMo3 Nnbo ynpasnsaeTca
nporpaMmmmnpyemMbim formyeckum KoHtponnepom (PLC),
nnbo nonyyaeT ynpasaALWMNA CMrHan NPAMO C LMppoBoro
BbiIXxofa OT npeobpa3oBaTena 4yacToThl.

YBEJJOMJIEHU

I'Ipeo6pasoBaTenb YacToTbl He MOXeT obecneunTb
6e3onacHoe ynpaBjiieHne mexaHn4yeCcKum Topmosom. B
CXemy yCTaHOBKWU AOJI>KHa 6bITb BK/IIOYEHa Lenb
FI,yGﬂI/IpOBaHI/IiI ANnA ynpaBneHnAa TopMmo3om.

MG38C250
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5.4.1 YnpaBneHvnie MexaHM4YeCcKUm TOPMO30M C MCMOJb30BAaHMEM PAa3OMKHYTOrO KOHTYpa

Ona rpy3onogbeMHbIX NPUMEHEHUA HEOOXOAUMO MPEeRYyCMOTPETb BO3MOXKHOCTb YMPABNIEHUS SNEKTPOMarHUTHbIM TOPMO30M.
[na ynpaBneHns TOPMO30M HEO6XOAMM peneiHbli Bbixoh (pene 1 unu pene 2) unv nporpamMmMmmpyemblii UdpoBoiA BbIXO
(knemma 27 nnu 29). O6bIYHO STOT BbIXOA JOSIXKEH ObITb 3aMKHYTbIM Ha BpeMms, Korga npeobpa3oBaTeslb YacTOTbl HE MOXET
yaepxaTtb ABuratenb. [InA cuctem, B KOTOPbIX MCNOJb3YeTCA 3M1eKTPOMarHUTHbIAN TOPMO3, B NapameTpax napamvemp 5-40 Pene
¢yHKUul (NnapameTp MaccuBa), napavemp 5-30 Knemma 27, yugpposol 8bixo0 unn napamemp 5-31 Knemma 29, yugpogoti
8bIx00 BblbepuTe [32] Ynpasn.mex.mopmo3om.

Ecnu BbibpaHo [32] Ynpasn.mex.mopmMo30M, MexaHNYeCKMe TOPMO3Hble pefie OCTaloTCA BO BPEMA 3arycka B 3aMKHYTOM
COCTOAHUUN [0 TeX NMOP, MOKa BbIXOAHOW TOK He MPEeBbICUT 3HaYeHne, 3ajaHHoe B nap. napamemp 2-20 Tok omnyckaHusa
mopmosa. Mpy oCcTaHOBE MEXaHUYECKUI TOPMO3 NPMXKMMAETCA K Bajy, KOrfa CKOPOCTb CTAHOBUTCA MEHbLUE BEINYUHDI,
3aflaHHON B nap. napamemp 2-21 Ckopocms 8K/to4eHUs mopmo3sad [06/muH]. Ecnvn npeobpa3oBaTenb YacTOTbl OKa3blBaeTcA B
aBapUNHOM COCTOAHWUW, HAaNPUMEpP, B CUTYaLMM NepeHanpaXeHna, MexaHNYeCKnii TOpMO3 HEMEAJIEHHO BKITIOYAETCA.
MexaHryecknii TOpMO3 BKJIIOUYAETCA TakKe BO BpeMs AeiicTBua ¢yHKuum Safe Torque Off.

|_|pl/l NCNOJIb30BaHNW 3NEKTPOMAarHMTHOro Topmo3a HeO6XOp,I/IMO yyecTb cnegyrwouwme MOMeHTbI:

. Wcnonb3ynte anAa ynpaBneHUsa TOPMO30M BbIXOZ pene nin undposon Bbixod (knemma 27 unm 29). Mpun
HeobXOAUMOCTM MCMOb3yNTe KOHTAKTOP.

. Y6e,u,|/|Ter, YTO 3TOT BbIXOA BbIK/OYEH, KOraa npeo6pa3OBaTenb YaCTOTbl HE MOXET BpallaTb ABUraTesb. 3T0 MOXeT
I'IpOI/I3OVITI/I, HanpumMmep, Korga Harpyska CIMWKOM BeJIKa N Korga AsuraTtesib He yCTaHOBEH.

. Mepen noaknoueHMeM MexaHUYeCKoro Topmo3a cregyet BblbpaTtb [32] Ynpasn.mex.mopmo3om B rpynne
napameTpoB 5-4* Pesie (unn B 2pynne napamempos 5-3* Ljugposeie 8bixo0bl).

. TOpMO3 oTnyuweH, Korga Tok apuratena npeBblllaeT 3HavyeHne, 3ajJaHHOe B napamemp 2-20 Tok omnyckaHusa
mopmos3a.

. Topmo3 cpabaTblBaeT, ecny BbIXOLHAA YacTOTa MeHbLUE YacTOTbl, YCTaHOBMIEHHON B napamemp 2-21 Ckopocms
8K/I04YeHUAs mopmo3a [06/mMuH] wnn napamemp 2-22 CKopocme 8K/l0HeHUs mopmo3a [[y] n TonbKo B TOM cCilydae,
ecnin NpeobpaszoBaTenb YacTOTbl BbIMOJIHAET KOMaHAY OCTaHOBa.

YBEJJOMJIEHU

npl/l MNCNOJZIb30BaHUN B CUCTEMAX BEPTUKAJIbHOINoO nogbemMa nin B noAbEMHbIX MeéXaHN3MaX HaCTOATe/IbHO
pekomeHpyeTcA obecneunTb BO3MOXKHOCTb OCTaHOBa Harpyskum B cjiy4yae aBapMﬁHOﬁ CcUTyaumnm nam HeuncnpaBHOCTW.
Ecnn I'Ip806p33083T911b YacCTOTbl HaXoQnUTCA B aBapVII7IHOM pexunme uan B CNTyauun nepeHanpaXeHus, MexaHn4ecKknm
TOpMO3 Cpa6aTblBBET.

[na npyMmeHeHMA B NOABbEMHbIX MexaHu3Max ybeautecb B TOM, YTO NpefesibHble 3HaYeHNA KpyTALEero MOMeHTa B
napameTpax hapamemp 4-16 [JeueamesbH.pexxum ¢ 02paHuy. MomeHma v napamemp 4-17 [eHepamopH.pexxum ¢
02paHUY.MOMEHMA YCTAaHOBJIEHbl HAa MeHbLUNE 3HAYeHNA MO CPABHEHMIO C NpefeNibHbIM 3HaYeHMeM ToKa B MapameTpe
napamemp 4-18 [peden no moky. PekoMeHAyeTcA YyCTaHOBUTb AnA ndpamemp 14-25 3adepxka omk/oy.npu nped. MOMeHme
3HaueHue «0», gna napamemp 14-26 3a0. omK. npu Heucn. UH8. — 3HauyeHue «0», a gna napamemp 14-10 Omkas numaHus —
3HaueHwue [3] Buibea.
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PucyHoK 5.7 YnpaBneHne mexaHM4yeCcKMM TOPMO30OM B Pa30OMKHYTOM KOHType

5.4.2 YnpaBneHvne mexaHN4yeCKMM TOPMO30OM C UCMOSIb30BaHNEM 3aMKHYTOrO KOHTypa

B VLT® AutomationDrive FC 302 nmeeTca GyHKUMA ynpaBAeHUs MexaHUyeckyiM TOpMO30M, NpefHa3HaueHHas cneLnanbHo
ONA UCMONb30BaHUA B MOAbEMHbIX MeXaHM3MaX; OHa NoAdepKnBaeT cneayoLme BO3MOXKHOCTU:

o IBa kaHana O6paTHO|7I CBA3N Me€XaHN4YeCKoro Topmosa anAa obecneyeHus JOMNONHUTENbHON 3alUNTbl OT
HenpeaBmnaeHHOro nopefeHnA BCneacTeme noBpexaeHnma Kabens.

. MoHUTOPMHI 06paTHON CBA3M MEXaHUYECKOro TOPMO3a B TeUeHUe BCero Lmkna. MoHUTOpMHI cnocobcTByeT 3awute
MeXaHWYeCKoro Topmo3a, 0CO6eHHO eciv K OJHOMY ¥ TOMY e Bany NoAcoefuHeHbl HEeCKOMbKO npeobpasoBatenei
YacToThl.

. OTCYTCTBVIE YCKOpeHWA, NoKa CUrHan O6paTHOl7I CBA3N He noaTBepAnT, UTO MexaHn4eCcKni TOPMO3 OTKpPbIT.
. bonee Xopoulee ynpasneHue Harpy3K0|7| npn oCTaHOBE.

o MoxHo HaCTpPOUTb MJlaBHOE nepekniyeHme Harpyskm ¢ TopMmo3a Ha ABuratenb.

Mapamemp 1-72 QyHkyusA 3anycka [6] Omn. mex.mopm. 2p/nod. 06-1 aKTUBUPYET MEXaHUYECKU TOPMO3 PY30MNOABEMHOIO
MexaHu3ma. OCHOBHOe oT/iMyme OT 0ObIYHOTO YNPABNEHUS MEXAHUYECKUM TOPMO30M COCTOUT B TOM, UTO GYHKLUS
MeXaHNYeCKoro TOPMOXeHMA MOABEMHOIO MexaH1M3Ma HanpAMyio YNpaBisaeT pene TopMoXKeHusa. Bmecto 3agaHna Toka ana
OTMNyCKaHMA TOPMO3a ONpeaendaeTca KpyTALWMA MOMEHT, NpunaraemMbiii K CLensieHHoOMy TOPMO3y nepef OTnyCKaHueM.
MockonbKy KpyTALWMIA MOMEHT OnpeaendAeTca HanpAMYyHo, YNPOoLLAeTcA HacTPOoMKa ANA NPUIOKEHUI B NOAbEMHbIX
MeXaHM13Max.

MG38C250 Danfoss A/S © 12/2017 Bce npaBa 3alyuLLeHbl. 27



Dt

Ocob6eHHOCTN n3genus VLT® AutomationDrive FC 302

CTpaTeerﬂ MeXaHNYEeCKOro TOPMOXKEHUA B NOADBEMHbBIX MeXaHN3MaX OCHOBbIBAETCA Ha 3-warosom nocnenoBaTtesibHOCTU, B
KOTOpOIZ ynpaeiieHne gsuratenem n otnyckaHme Topmosa CUMHXPOHU3MNPYIOTCA C LUeNblo obecneunTb OTnyCKaHne TOPMO30B C
MaKC/MaJnibHO BO3MOXHOW MJIaBHOCTbIO.

1. I'Ipe):lBaleTeanoe HaMarHmnymneaHme asuraTtena.
Y1ob6bl 0becneuntb d)yHKLlI/IIO YOEPXaHUA B ABuUrartene n y6e,E|,I/ITbCﬂ B TOM, YTO OH YyCTaHOBJIEH NpPaBUIbHO, Cnegyert
npenBapuTeNbHO HAMarHUTUTb ABUTraTeb.

2. MprnoxeHne KpyTALLEro MOMEHTa K CLienseHHOMY TOPMO3Y.
Korga rpy3 yaep»xuBaeTcs MexaHMUeCKMM TOPMO30M, BENNUMHY Fpy3a onpenenutb HEBO3MOXHO — MOXHO
onpenenuTb TONbKO HampaBleHUe ero nepemelleHnsa. B MOMeHT pacuenneHns Topmosa Heobxoaumo nepegaTb
yrpaBreHve rpy3om asuratesnto. Ytobbl 0bnerumtb 3Ty nepefayy yrnpaBieHus, B HaNnpaBleHUN ABVXEHWS rpy3a
npunaraeTca KpyTAWMA MOMEHT, 3aaBaeMblil Nonb3oBatenem (napamemp 2-26 3adaHue Kpymsawl. MOMeHma). 310
No3BONIAET MHULMANN3UPOBATbL PEryNATOp CKOPOCTU, KOTOPbIN B UTore 6epeT Ha cebsa ynpasneHue rpysom. Ytobbl
COKpaTUTb M3HOC KOPOOKM nepefay BCIEACTBME CBOOGOAHOMO X0A4a, KPYTALMA MOMEHT YCUNBAIOT.

3. OTnyckaHue Topmo3sa.
Koraa KpyTAWMIM MOMEHT JOCTMIAeT 3HAUEHWs, YCTAHOBNEHHOTO B Map. napamemp 2-26 3adaHue Kpymsawl. MomMeHmd,
TOPMO3 OTMYyCKaeTcs. 3HaueHne, YyCTaHOBNIEHHOE B Map. ndpamemp 2-25 Bpems omnyckaHus mopmo3sd, onpegenser
33fepXKKy nepef CHATMEM rpy3a € TOpMOo3a. YTobbl ob6ecneunTb Kak MOXHO 6osiee BbICTPYO peakuuio Ha 3Tan
HarpyxeHus, Cleaylowwmin 3a oTryckaHnem TopMo3a, MOXHO dopcrposatb MAL-perynatop ckopoctu nytem
yBEIMUYEHNA NPOMOPLNOHANIbHOTO YCUMEHUA.

o~
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PucyHok 5.8 MocnenoBaTtenbHOCTb OTNYCKaHNA TOPMO3a NpuY ynpaBineHUM MeXaHMYyeckum TOPMO30M NOAbEMHOro MexaHu3Ma

MapameTpsbl ¢ MMapamemp 2-26 3adaHue KpymAw. MoMmeHma no napamemp 2-33 Speed PID Start Lowpass Filter Time pocTynHbl
TONbKO MPW YNpaBneHNN MeXaHUYECKM TOPMO30M MOABEMHOIO MexaHu3ma (Npu perynnpoBaHUM MarHUTHOrO MNOTOKa C
obpatHon cBA3blo Asuratens). MapameTpbl ¢ [Mapamemp 2-30 Position P Start Proportional Gain no napamemp 2-33 Speed PID
Start Lowpass Filter Time moryT 6bITb 3afaHbl Ans ob6ecrneyeHns oYeHb MIABHOTO M3MEHEeHWs Npu nepexone ot
perynmpoBaHna CKOPOCTW K PErynMpoBaHMIO MOMOXEHUA B TeYEeHNe BpeMeHY, 3alaHHOro NapameTpom
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napamemp 2-25 Bpema omnyckaHus mopmo3sd, TO eCTb BPeMeHW, KOraa Harpyska nepeaaerca OT MexaHM4yeCKoro TopMosa Ha
npeobpasoBaTenb YacToThl.

MapameTpsl ¢ Mapamemp 2-30 Position P Start Proportional Gain no napamemp 2-33 Speed PID Start Lowpass Filter Time
aKTUBHbI, Koraa ana napamemp 2-28 Kosgh. popcuposaHus ycusneHus yCTaHOBMEHO 3HaueHue «0». [JonoIHUTENbHYI0
nHdopMaumio cM. B PucyHok 5.8.

YBEJOMJIEHU

Mpumep paclMpEHHOro ynpaBneHUA MeXaHN4YeCK/IM TOPMO30OM B MOABbEMHbIX MeXaHM3Max cM. B a1aea 12 lMpumepoi
npumeHeHus.

5.5 OnwucaHwne pa3geneHuna HarpysKu

PasgeneHune Harpyskm — 370 d)yHKLI,VIﬂ, KOTOpaA No3BOJIAET NoAaKN4vaTb Uenn NOCTOAHHOIO TOKa HECKOJIbKUX
npeo6pa3OBaTene|7| 4acToThbl, 6naro,uapﬂ 4yemy COo3paeTca CUcTteMa C HECKOJNTIbKUMA np606pa3OBaT6ﬂﬂMl/l YacToTbl AnA pa6OTbI
C OIHOW MeXaHn4yecKomn Harpy3K0|7|. PasgeneHne Harpysku obecneynBaeT canepywouime npenmywecrtsa:

SHeproc6epekeHne
Jviratens, paboTalolwyin B peKynepaTMBHOM PEXIME, MOXKET CHabXaTb dHepruei npeo6pasoBaTeny YacToTbl, KOTopble
paboTaloT B ABUraTeNIbHOM PEXUME.

CHUXKeHne NoTpe6GHOCTU B 3aMacHbIX YacTaAX
O6bluHO AnA BCel cUcTeMbl MPeobpa3oBaTens YacToTbl TPebyeTcs NULWb OfMH TOPMO3HOW PE3NCTOP — HEe HYXKHO
yCTaHaBNMBaTb TOPMO3HOW PE3NCTOP ANA KaXXAoro npeobpasoBaTtens 4acToTbl.

PesepBHOe nuTaHue
B cnyyae c60s B ceTv NMTaHUA BCe CBAI3aHHble MPeobpa3oBaTeNny YacToTbl MOTYT NMUTATbCS Yepes Lemnb MNOCTOAHHOMO ToKa OT
pe3epBHOro NCTOYHUKA NUTaHNA. CncTeEMa MOXET MPOJAOIKUTb PaboTaTb UM BbIMOMHUTb KOHTPONMPYEMbIA OCTaHOB.

lNpenBapuTenbHblie ycnosua
Mpexae yem Ucnonb3oBaTb GYHKUMIO pasfeneHns HarpysKku, Heobxoarmo obecneunTb BbIMOSIHEHWE CefyoWwyX YCI0BUIA:

. MpeobpasoBaTesib YaCTOTbl fOKEH OblTb OCHALLEH KIeMMaMU pasfeneHna HarpysKu.

. Cepusa NpoayKToB AOMXHa 6biTh ofMHaKkoBoI. Tonbko Npeobpaszosateny yactoThl VLT® AutomationDrive FC 302
MOFyT UCNONb30BaTbCA C APYTMMM Npeobpazosatenamu yacTotbl VLT® AutomationDrive FC 302.

. MpeobpasoBaTteny YacToTbl AOMKHBI ObITb pacnonoxeHbl dbunyeckn 6aM3Ko ApPyr K Apyry Tak, 4tobbl paccTosiHue
MeXay HUMK He npeBbliwano 25 m (82 dyTa).

L] I'Ipeo6pasoBaTer|V| 4YaCTOTbl AOJIXKHbI MMETb O4NHAaKOBOE HOMUHaNIbHOE HanpAaXeHue.

. Mpu fobaeneHUy TOPMO3HOTO pe3ncTopa B KOHbUrypauuio pacnpefeneHnsa Harpysku Bce npeobpasosaTtenu
YacToTbl JOMKHbI 6bITb OCHALLEHbl TOPMO3HbBIM MpPepbIBaTENEM.

° Knemmbl pasaeneHnAa Harpyskm AOMXKHbl NCNOJIb30BaTbCA B COUYETAHUN C NpefoXpaHUTenAMn.

Cxema cuctemsl ¢ pa3geneHmnem Harpysku, B KOTOpOIh NPUMEHAIKOTCA Hanny4dlimne MmeToabl, NnpnBeeHa Ha PUCyHOK 5.9.
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PucyHok 5.9 Cxema cucTeMbl C pasaesieHMeM HarpysKku, B KOTOPOW MPUMEHAIOTCA Haunyulume MeToabl,

PaspeneHune Harpysku

B ycTpoiicTBax CO BCTPOEHHBbIM pa3feNieHneM Harpy3ku ecTb Knemmbl 89 (+) 1 88 (-) nocTtosHHOro Toka. B npeobpasoBatene
YacTOTbl 3TV KJIEMMbl NMOAKMIOYEHbI K LUIMHE NMOCTOAHHOIO TOKa Mnepef peakTopoMm Lieny MOCTOAHHOrO ToKa 1 KOHAeHcaTopamm
LUWHBL.

Mpn NOAKIOYEHNN KNIEMM C pa3fienieHneM HarpysKku CyLecTByoT ABe KOHdUrypaumu.

. Knemmbl Mcnonb3yloTcs Ans OAHOBPEMEHHOMO MOAK/OUYEHNS LENeN WYHbI NOCTOAHHOIO TOKa OT Pa3HbIX
npeobpasoBaTeneii YacToTbl. ITO NO3BONAET GNIOKY, HAXOAALEMYCA B PEXUME peKynepaumu, nepefaBaTtb CBoe
M3NIMLIHEE HANPsXKEHWe Ha LWKHe ApyroMy 610Ky, KOTOPbI MPUBOAWT ABUraTesb. PasgeneHrie Harpysku stm
CNOCO6OM MOXET CHU3UTb MOTPEOHOCTb BO BHELWHUX AUHAMUUYECKMX TOPMO3HBIX PE3UCTOPAX, a TakKe CrnocobCTByeT
SKOHOMMU 3Heprun. Takum 06pasoM MOXHO COeMHWUTb HEOTPAHMUEHHOE YNCIO Npeobpa3oBaTenell YacToThl,
O[lHaKO Yy BCeX NpeobpaszoBaTenei JOMKHO ObiTb OLHO 1 TO e HOMMHaNbHOE HanpsixeHue. Kpome Toro, B
3aBUCMMOCTU OT MOLLHOCTY 1 YMC/A YCTPOWMCTB MOXET NoTpeboBaThCA YCTaHOBKA B LieNu NOCTOAHHOMO TOKa
peaKkTopOB MOCTOSIHHOTO TOKa W NNaBKUX MPeAoXpaHUTeNel NOCTOAHHOIO TOKa, a B MUTAIOWeN CeT — PeakTopoB
nepeMeHHOro ToKa. /icnonb3oBaHue Takoi KOHGUrypauum TpebyeT yueTa pasfinuHbIX crneuranbHbiX GakTopos.

. MpeobpaszoBaTenb YacTOTbl MUTAETCA UCKIOUNTENIbHO OT UCTOYHUKA MNOCTOAHHOMO TOKa. [NiA 3ToN KoHdurypaumm
TpebytoTca:

- NCTOYHUNK NMOCTOAHHOIO TOKa.

- cnocob nocTeneHHom nogayny HanpAxeHnA Ha WNHY NOCTOAHHOIO TOKa Mpwv BKIIIOYEHUW.

5.6 OnucaHune PyHKUMN peKynepaumm

PEKyﬂean,VIﬂ 06bIYHO MMEeT MeCTO B NPUNOXEHNAX C HENPEPDbLIBHbIM TOPMOXEHNEM, TaKUX KaK KpaHbI/I'IOﬂ,'bEMHVIKVI,
HucxogAawme KOHBeVIepr n LI,EHTpVI(byI'VI; SHepruna 3gecb NoCTynaeT U3 3ameanAaemoro apuratens.

MN36bITouHas SHeprma oTteognTCA oT npeo6paaoBaTenﬂ 4acToTbl OAHUM U3 Cneayrwnx cnoco6os:
. TOpMO3HOVI npepbiBaTesb paccenBaeT VI36bITO‘-IHyIO SHEPruno B BUAe Tenna BHYTPU KaTyllekK TOPMO3HOro pe3ncrtopa.

. Knemmbl peKynepaunn no3BOSIAKOT NOAKMIOUYNTD K npeo6pa3OBaTen|o 4acToTbl yCTpOI7ICTBO pekynepaunn
CTOPOHHEro nponssoanTend, Nno3sonAiollee Bo3BpallaTb I/I36bITOLIHy}O SHePruio B 3NEKTPOCETb.

Bo3BpalyeHvie N36bITOYHON SHEPTUM B INEKTPOCETb NPeACTaBnseT coboi Hanbonee 3dpdEKTUBHLIA CNOcob NCMNONb30BaHNSA
pereHepMpoOBaHHON SHEPrMKN B NPYMEHEHMNAX C HEMPEPbIBHBIM TOPMOXKEHMNEM.
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5.7 00630p oxNakaeHua B TblSIbHOM KaHane

YHVKanbHaa KOHCTPYKUMA C TbifIbHbIM KaHanoM HanpaBsfiseT oxnaxaaloLwmii BO3ayx yepe3 pagmatopsl, a yepes obnactb
SNEKTPOHHbBIX KOMMNOHEHTOB MPOXOAUT NNLWb MUHUMAMbHBIN NOTOK BO3AyXa. MeXKAay TbIbHbIM KaHanom OXNaxKAeHUA v
06nacTblo 3NeKTPOHUKM NpeobpasosaTens yactoTbl VLT® umeetca ynnotHenune IP54/Tun 12. ThinbHbIN KaHan oxnaxaeHns
No3BOJAET BbIBOAUTb 3a npefenbl kopnyca 90 % Bbigenaooweroca Tenna. Takaa KOHCTPYKUMA NOBbIWAET HAAEXHOCTb 1
NPOAJSIEBAET CPOK CYXObl KOMMOHEHTOB, PE3KO CHMXas TemMnepaTypbl BHYTPU KOpPyca 1 3arpsA3HeHrne 351eKTPOHHbIX
KOMMOHeHTOB. [1ns nepeHanpaBneHna BO34YLIHOrO NOTOKa B 3aBUCUMOCTU OT KOHKPETHbIX TpeboBaHU JOCTYMHbI
pasfiMyHble KOMMeKTbl 4N1A YCTPOWCTBA TblSIbHOrO KaHana OXnakaeHuA.

5.7.1 Unpkynauyma so3gyxa yepe3 kopnyca DTh-D8h
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PucyHok 5.10 CtaHgapTHasa KoHourypaums Bo3aylHon unpkynauun ana kopnycos D1h/D2h (cnesa), D3h/D4h (nocepeauHe) n D5h-
D8h (cnpaga).
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Ocob6eHHOCTN n3genus VLT® AutomationDrive FC 302
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PucyHok 5.11 BapmaHT KOHPUrypaLumm BO3AYLWHON LMPKYAALMMN C NCNONb30BaHNEM KOMM/IEKTOB OXNaXKAEHUA C TbUIbHbIM KaHasioM
ansa kopnycos D1h-D8h.

(CneBa) KOMNNEKT OXNaXAeHNs ¢ BXOAOM CHU3Y/BbIXOAOM c3aau anA kopnycos D1h/D2h.

(MocepepnHe) KOMNNEKT OXNa)KAEHUA C BXOAOM CHU3Y/BbIXOAOM CBepXy Ana Kopnycos D3h/D4h.

(CnpaBa) KOMMIeKT OxNaXXAeHUs C BXOJOM c3aAun/BbixofoM c3agu ans Kopnycos D5-D8h.
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5.7.2 Unpkynauna Bo3gyxa yepes kopnyca ETh-E4h

o
A 225 mm (891n) A [ 225mm8.9in) g
g i 2
B I i &
| - = F‘ )
\ L
\
| | |
|
| | \
|
N | |
| \ | \ 5
| \ \ \
N | |
I | |
‘ ‘ [ |
[ [
| L ,% B
| ot
R | 225 mm (8.9in)
PucyHok 5.12 CraHpapTHaa KoHdurypauua sosaylwHoi uupkynauum ana E1Th/E2h (cnesa) n E3h/E4h (cnpaBa)
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PucyHok 5.13 BapuaHT KOHGUrypaLum BO3AYLIHON LUPKYNALUN Yepes 3agHiolo cTeHKy ansa E1h/E2h (cneBa) n E3h/E4h (cnpaBa)
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VLT® AutomationDrive FC 302

6 [lononHUTenbHble NAATbl U NPUHAANEXHOCTY

6.1 YcTponcTtea nepnupepuinHom WKHbI

B 3TOoM pa3zgene onvcaHbl ycTpolicTBa nepudepuiiHom
WMHbI, JOCTYMNHble AnsA npeobpasoBaTenei YacToTbl cepuu
VLT® AutomationDrive FC 302. icnonb3oBaHue ycTpoOIiCTBa
nepndeprinHON WYHbI YMEHbLUAeT CTOMMOCTb CUCTEMb,
yCKopseT 06MEeH AaHHbIMU 1 MOBbLILIAET €ro
3$PeKTMBHOCTb, a TakXKe ynpoLaeT nHTepdpenc
nonb3osatensa. Homepa Ana 3akasa cm. B

enaea 13.2 Homepa 0515 3akasa 0onosiHUMesbHbIX
ycmpolicme u npuHaonexHocmed.

6.1.1 VLT® PROFIBUS DP-V1 MCA 101

Ycrpoiicteo VLT® PROFIBUS DP-V1 MCA 101 obecneunBaet
cnegyowme npeMmMyLlecTsa:
. LLInpokaa cOBMeCTUMOCTb, BbICOKAA HafeXHOCTb,
noagepxKa OCHOBHbIX nocTaswmkos PLC n
B3aIMO3aMeHAEMOCTb C ByAyLMMI BEPCUAMN.

. BbicTpas, a¢pdekTBHaA cBA3b, NOHATHaA
YCTaHOBKa, paclMpeHHas AUarHoCTrKa 1
napameTpu3aums, a TakKe aBTO-KOHdUrypayma
JaHHbIX npouecca ¢ nomolypbto daina GSD.

. AuvKnuueckaa napameTpusauma ¢ NOMOLLbio
PROFIBUS DP-V1, PROFIdrive nnu KoHeuYHbix
aBTomatoB npoowunen Danfoss FC.

6.1.2 VLT® DeviceNet MCA 104

Ycrpoiicteo VLT® DeviceNet MCA 104 obecnieunsaet
cnefyowe npenmMyLLecTsa:
. MopnepkKa npoduna npeobpasosBaTens YacToTbl
ODVA c nomoLblo 3K3eMMNApoB BBOAA-BbIBOAA
20/70 n 21/71, uTO rapaHTMpyeT COBMECTUMOCTb C
UMEILUMUNCA CMCTEMAMU.

. JononHWTENbHbIM NPerMyLLeCTBOM ABAAIOTCA
WHTEHCMBHblE METOAMKN MPOBEPKU
coBmectumocTn ODVA, KoTopble obecneynBatoT
SKCMNNyaTaLMOHHY0 COBMECTUMOCTb 13AeNunii.

6.1.3 VLT® CAN Open MCA 105

MCA 105 obecneunBaer:
. CTaHpapTr3npoBaHHyo paboTy.

. OnepaynoHHyl0 COBMECTUMOCTb.
. Huskyto ctoumocTb.

STa AonofiHUTeNbHaA nnata AnA NoMHOCTbIO peanusyeT Kak
BbICOKONPUOPUTETHBIN JOCTYMN K YNpaBieHuto
npeobpasosatenieM yactoTbl (cBA3b PDO), Tak 1 gocTyn Ko

BCEM MapameTpam C NMOMOLLbIO aLUMKINYECKUX AaHHbIX
(cBa3b SDO).

[na obecneyeHna ¢yHKLUMOHANbHOM COBMECTMMOCTY MnaTa
C 3TVM NPOTOKONIOM MCMONb3yeT Npodunb
npeob6pasoBatens yactotbl DSP402.

6.1.4 VLT® PROFIBUS Converter MCA 113

Mnata MCA 113 npepacTtaBnaet cobon cneumanbHyio
Bepcmio ceTeBbIX WnH PROFIBUS, KoTopasa smynupyet
komanabl VLT® 3000 B npeo6pasosatene yactoTbl VLT®
AutomationDrive FC 302.

370 faeT BO3MOXKHOCTb 3ameHbl VLT® 3000
npeo6pasosaTenem yactothl VLT® AutomationDrive FC 302
WM NMO3BOJAET PACLLUMPUTD CYLLECTBYIOLYIO cucTemy 6e3
foporocroAlero nsmeHeHuna nporpammol PLC. Mpwu
MOAEpPHU3aUNK C UCMONb30BaAHMEM OTIMYalOLLEroca
CeTeBOro MHTep¢enca ycTaHOBNEHHDBI Npeobpa3oBaTenb
NErko y#ansaeTca N 3aMeHAETCA HOBbIM YCTPONCTBOM.
Wcnonb3osaHune nnatel MCA 113 nossonser
MHBECTMPOBaTb 6e3 notepu rmbKoCTy.

6.1.5 VLT® PROFIBUS Converter MCA 114

Mnata MCA 114 npepacTtaBnseT cobor cneymanbHyio
Bepcuto ceTeBbIX WKH PROFIBUS, KoTopas smynupyet
komaHabl VLT® 5000 B npeo6pasosatene yactoTbl VLT®
AutomationDrive FC 302. laHHaa onuma nogaepusaet
DP-V1.

370 AaeT BO3MOXHOCTb 3ameHbl VLT® 5000
npeo6pasosatenem yactothl VLT® AutomationDrive FC 302
WK NO3BONAET PaclUMPUTb CYLLECTBYIOLWYIO cuctemy 6e3
JoporocrosLero nsmeHeHna nporpammol PLC. Mpun
MOAEPHU3aLMUN C UCMONb30BaHNEM OT/IMYAIOLLEroca
ceTeBOro MHTepdeiica ycTaHOBNEHHbIN npeobpasoBaTesb
nerko yfanAaeTca M 3aMeHAETCA HOBbIM YCTPOWCTBOM.
Wcnonb3osaHme nnatel MCA 114 no3sonset
MHBeCTMpoBaTb 6e3 notepun rmbKocTu.

6.1.6 VLT® PROFINET MCA 120

VLT® PROFINET MCA 120 — 3TO yHUKanbHOe coueTaHue
CaMbIX BbICOKUX XapaKTEPUCTUK C BblCOYANLLEN CTEMEHbIO
OTKPbITOCTK. JTa NnaTa NO3BOJNAET UCMOMb30BaTb
MHOXEeCTBO QYHKLMIA VLT® PROFIBUS MCA 101, cBoas K
MUHUMYMY YCUNA NONb30BaTeNA NpU Nepexofe Ha ceTb
PROFINET n obecneunBas otgayy oT MHBECTULNIA B
nporpammHoe obecneyeHune PLC.
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. Te e Tunbl PPO, uto 1 y VLT® PROFIBUS DP V1
MCA 101, obecneunBatoT NpocToTy Nnepexofa Ha
PROFINET.

. MimeeTcs BCTpOEHHbIN Beb-cepBep ANs yaaneHHon
OVNAarHOCTUKU M CYUTbIBAHNA OCHOBHbIX
napameTpoB NpuBoJa.

. MNoppepxnsaer MRP.

. Moppepxunsaetr DP-V1. O6ecneunBaeT nerkyto,
6bICTPYIO U CTaHAAPTU3MPOBaHHYIO 06PaboTKy
UHbOpMaLMM No NpeaynpexgeHnam un
aBapuiHbIM cnrHanam B PLC, noBbiwwasn
NpPOV3BOANTENIBHOCTb CUCTEMDI.

° Moppepxnsaet PROFIsafe npu ncnonb3oBaHun B
couetaHum c VLT® Safety Option MCB 152.

. ObecneumBaeT peanusaymio cornacHo Knaccy
cootetcTBuA B (Conformance Class B).

6.1.7 VLT® EtherNet/IP MCA 121

Cetb Ethernet — 370 ctaHpapT 6yayuiero ans
OCYLLECTB/IEHVA CBA3W B NPOMN3BOACTBEHHOM LieXe.
Yctpoiictao VLT® EtherNet/IP MCA 121 ocHosaHo Ha
HOBeWLWen TEXHONOMMN, AOCTYMHON ANA NPOMbILLIEHHOrO
NCMONb30BaHNA 1 NPUrOAHON ANA paboTbl Jaxe B caMblX
TAXKENbIX yCnoBuaAx nprumMeHeHus. Mpotokon EtherNet/IP™
No3BOJIAET NepenT OT KOMMepYecKoro npoaykrta Ethernet
K 06Liemy npombiwneHHomy npoTtokony CIP™ — stot
NPOTOKOJ BEPXHErO YPOBHA U 0ObeKTHas Mopenb
ncnonb3ytotca n B cetax DeviceNet.

YCTpONCTBO NpeasiaraeT HECKONbKO pacluMpPeHHbIX
OYHKLUMN, TaKNX Kak:
. BCTPOEHHbI BbICOKOIPDEKTUBHDBIA KOMMYTaTOP,
obecneunBaloLLNA TONOMOTMIO INHWIA 1
YCTPaHALWNA HEOOXOAUMOCTb BO BHELLHUX

KOMMyTaTopax;

. konblo DLR (HaumHas ¢ 2015 r.);

. yCOBEPLUEHCTBOBAHHbIE GYHKLMN KOMMYTaummn 1
AVArHOCTUKN;

. BCTPOEHHbI Be6-cepeep;

. MouTOBas KNMeHTCKan ciykba s onoseweHns
06 06CNyXMBaHUK;

° agpecayna K ogHOMY N HECKOJIbKUM yCTpOI7ICTBaM.

6.1.8 VLT® Modbus TCP MCA 122

VLT® Modbus TCP MCA 122 noacoeavHaeTca K ceTam,
OCHOBaHHbIM Ha npoTokone Modbus TCP. OHo cnoco6bHo
paboTaTb C UHTEPBANIOM COEAVHEHNI A0 5 MC B 060KX
HanpaBsfiEHNAX, YTO AENaeT ero OAHVM U3 CamblX GbICTPbIX
yctpoicte Modbus TCP Ha pbiHke. MpoTokon
obecneurBaeT U3ObITOYHOCTb YNPABAAIOLWMNX MOZYNEN 1

3aMeHy OfiHOrO M3 ABYX YNPaBNAOLMUX MOAYSIEN B FOPAYEM
pexume, To ecTb 6e3 BbIK/IIOUYEHNA CMCTEMDI.

B uncne gpyrnx BosmoxkHocTen:
. BcTpoeHHbI Be6-cepBep AnA yaaneHHom
AVNarHOCTUKM U CYNTbIBAHWA OCHOBHbIX
napameTpoB npusoja.

. HacTpolika yBegomneHuin No 31eKTPOHHON nouTe
O[HOMY WM HECKOMbKUM MofyJyaTensam;
yBeJOMNIEHVA OTMNPABAAITCA NPY BO3HUKHOBEHWM
nmbo cbpoce onpeaeneHHbIX aBapuUnHbIX
CUrHaNoB MNu npegynpexaeHui.

. [BonHoe nogkntoueHve K rnasHomy PLC gna
obecneyeHnsa N36bITOYHOCTU.

6.1.9 VLT® POWERLINK MCA 123

Mnata MCA 123 npeacraBnaeT BTOPOe MOKONEHNe ceTeBbIX
WrH. Tenepb MOXeT NUCMNONb30BaTbCA BbICOKaA CKOPOCTb
nepepaun AaHHbIX NO NpombilwneHHon cetn Ethernet, uto
Nno3BosiAeT 33f1eCTBOBaTb BCIO MOLUb MHGOPMALMOHHBIX
TEXHOMIOTUI B MMpe aBTOMaTM3aLun NPON3BOACTBEHHbIX
npoLeccos.

OTa ceTeBadA nnata obecneunmBaeT BbICOKYHO
NPOWN3BOANTENBHOCTb B PEXNME peasibHOro BPEMEHU U
ncnonb3yet GyHKUMM CMHXPOHU3auun BpemeHun. bnarogapsa
Mncnonb3oBaHmMio ocHoBaHHbIX Ha CANopen mopgenewn CBA3w,
bYHKUMI ynpaBneHns CeTbio 1 MOAeNel onmcaHna
YCTPONCTB, 3Ta onuma obecrneuymsaeT HbICTPYIO CeTb
nepepaun AaHHbIX U NpeanaraeT cnegyowme

BO3MOKHOCTW:
o OnHamunyeckme NpUNoXeHna ynpasneHna
nepemelleHmnem;

. Mcnonb3oBaHve Npu Norpy304YHO-Pasrpy30UHbIX
paboTax;

o an/IJ'IO)KeHVIH CUHXPOHM3aUnn n
NO3MUMNOHNPOBAHNA.

6.1.10 VLT® EtherCAT MCA 124

HononHutenbHaa nnata MCA 124 obecneunBaeT
noak/oyeHne K oCHoBaHHbIM Ha EtherCAT® cetam no
npoTokony EtherCAT.

JTa onuus obecneumBaeT NpoBofHyto ¢BsA3b EtherCAT Ha
MOJTHON CKOPOCTM U NOAKJIIOUEHNE K Npeobpa3oBaTenio
YacToTbl C UHTEPBAJIOM OT 4 MC B 060MX HamnpaBneHUsX,
yTo 0b6ecneurBaeT BO3MOXHOCTb Mcnosib3oBaHna MCA 124
B CETAX PA3/IMYHOro TMMA — OT HU3KOMPOMW3BOAMNTENbHbIX
ceTeln fo ceTell C CepBOMNPUBOLAMN.

MG38C250
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. Moppepxka EoE Ethernet nosepx EtherCAT.

. HTTP (rMnepTeKCTOBbIA TPAHCMOPTHbLIN MPOTOKON)
ANA AUArHOCTVKMN Yepes BCTPOEHHDbI Beb-cepsep.

. TexHonorua CoE (CAN Over Ethernet) ana goctyna
K MapameTpam npeobpasoBaTens 4yacToTbl.

. SMTP (ynpoLieHHbIi MPOTOKON nepeaayun
3/1EKTPOHHOW MOYTbl) AN1A YBEAOMIIEHUIA MO
3MEKTPOHHON nouTe.

. TCP/IP gna npoctoro goctyna K AaHHbIM
KoHbUrypauum npeobpasosatens yactotel ¢ MCT
10.

6.2 PacwmpeHna GyHKLUMOHANbHbIX
BO3MOXHOCTEN

B 3Tom paspgene onuvcaHbl Nnatbl GyHKUMOHANbHbIX
paclvpeHuin, AOCTyNHble Ana npeobpasoBaTtesieil YacToTbl
cepvn VLT® AutomationDrive FC 302. Homepa fn1a 3akasa
CM. B 2n1a8a 13.2 Homepa 0514 3akasa 0onosiHUMesbHbIX
ycmpolicma u npuHadsnexHocmed.

6.2.1 VLT® General Purpose 1/0 Module
MCB 101

Moaynb VLT® General Purpose I/0 Module MCB 101
YBeNMuMBaeT UYnNCIO BXOAOB M BbIXOAOB yNpaBneHus:
. 3 umoposbix Bxoda 0-24 B: normyeckuin 0 < 5 B,
nornyeckasa 1 > 10 B.

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

. 2 undposbix Bbixoaa NPN/PNP no aByxTakTHOWM

cxeme.
. 1 aHanorosbii Bbixog 0/4-20 mA.
. MoanpyXrnHeHHOe coeanHeHNe.

6.2.2 VLT® Encoder Input MCB 102

MCB 102 obecrneunBaeT BO3MOXKHOCTb MOAKIOUYEHNSA
WNHKPEMEHTHBIX 1 aBCOMIOTHBIX SHKOAEPOB Pa3NINUHbIX
TUNOB. MOAKMIOUYEHHBIN SHKOAEP MOXET NPUMEHATLCA ANA
ynpaBneHna CKOPOCTbIO MO 3aMKHYTOMY KOHTYPY, a TaKxe
ANA ynpasfieHNA MarHUTHbIM NMOTOKOM [BuraTens no
3aMKHYTOMY KOHTYpY.

MopaepuBaloTca cregytowme TUnbl SHKOAEPOB:
. TTL 5 B (RS 422)

. CUHYCHO-KOCUHYCHble 1 VPP
. SSI

. HIPERFACE

. EnDat

6.2.3 VLT® Resolver Option MCB 103

Onuma MCB 103 obecneunBaeT NoaKsoUeHe pe3onbBepa
ANA nonyyeHus obpaTHOW CBA3M MO CKOPOCTU OT
ABuratens.

. MNepBuyHoe HanpskeHue: 2-8 B (3¢d.)
. YactoTta nepsuyHOm obmoTkm: 2,0-15 Ky

. MakcumanbHbI TOK NepBMYHON 0O6MOTKM: 50 MA
ELLY)

. HanpskeHve BTopuyHomn obmoTku: 4 B (3bd.)

. MoanpyXrnHeHHoe coefuHeHre

6.2.4 VLT® Relay Card MCB 105

Mnata VLT® Relay Card MCB 105 paclumpsaeT GpyHKLUM pene,
nobaenss ewe 3 penenHbIX BbiIXoda.

. 3awmiaeT coeuHeHve Kabena ynpaBneHus.
. MoanpyXrHeHHOe CoeanHEHNEe NPOBOAA
ynpaeneHus.

Makc. yactota KommyTaumm (Npy HoMUHanbHown/
MWHUMAaNbHON Harpyske)
6 MuHYT /20 cex.

Makc. Harpyska Ha Knemmax
PesnctmeHasa Harpyska AC-1: 240 B nepem. Toka, 2 A

6.2.5 VLT® Safe PLC Interface Option MCB
108

Mnata MCB 108 obecneunBaeT 6e30nacHbIi BBOJ, Ha
OCHOBE OJHOMOJMIOCHOIO BXoAa 24 B nmocT. Toka. B
60bLWNHCTBE MPUMEHEHWIA STOT BXOA MO3BOMAET
nonb3oBatesnio obecneuynTb 6e30NacHOCTb 6e3 NNLLHNX
3aTpar.

B cnyuae ncnonb3osaHuA ¢ 6onee CIOKHbIMY MPOAYKTamMu,
Takumu Kak Safety PLC n cBeToBble 3aBechl, Safe PLC
obecneunBaeT NoAKNOYeHNe ABYXNPOBOAHbIX Lienei
6e3onacHocTn. HTepdeic PLC no3sonseT npekpawatb
paboTy Ha NMCOBOW N MUHYCOBOW MepeMbluke, He
Mellasa curHanam, npuHumaembim Safe PLC.

6.2.6 VLT® PTC Thermistor Card MCB 112

Mnata MCB 112 ynyJywaeT KOHTPONb COCTOAHUA ABUraTens
Mo CpaBHEHMIO CO BCTPOEHHON GyHKUmeln TP 1 knemmoim
TepMucTopa
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. 3alnLLaeT 3NeKTPOABUraTeNb OT Neperpesa.

. NmeeT ceptudukauyuio ATEX ansa paboTbl ¢
B3PbIBO3ALLYMLLEHHBIMI 3NIEKTPOABUrATENAMM
knacca Ex-d n Ex-e (tonbko EX-e gna FC 302).

. WNcnonb3yet dyHKuumio Safe Torque Off, koTopas
opobpeHa B cootBeTcTBMM ¢ SIL 2 IEC 61508.

6.2.7 VLT® Sensor Input Option MCB 114

Mnata VLT® Sensor Input Option MCB 114 3awumiiaet
OBuraTenb OT neperpeBa NOCPeACTBOM KOHTPONA
TemnepaTypbl NOAWNMHUKOB U OOMOTOK ABUraTens.

. Tpu camoonpegenatowmxca Bxoga gna 2- unm 3-
npoBoAHbIX gatunkos PT100/PT1000.

. 1 AONONMHUTENbHbIN aHanoroBbin Bxod 4-20 MA.

6.2.8 VLT® Safety Option MCB 150 u
MCB 151

Mnatel MCB 150 n MCB 151 paclmpsioT BO3MOXXHOCTK Safe
Torque Off (STO), umetowymecs B cTaHAAPTHOM
koHurypaumm VLT® AutomationDrive FC 302.
WNcnonb3oBaHne dyHKLMM 6e3onacHoro octaHosa 1 (SS1)
Mo3BOSIAET BbIMOSIHATL KOHTPONMPYEMbI OCTaHOB Nepes
CHATMEM KpyTALero MomeHTa. Micnonb3oBaHne yHKUMM
orpaHnyeHus 6esonacHon ckopoctu (SLS) nossonser
KOHTPONMPOBaTb, HE MPEBbILWEH NN YCTaHOBJIEHHBI
npenen ckopocTu

JlaHHble fononHUTENbHbIE NNaTbl MOTYT NCMOMb30BaTbHCA
BNSIOTb 0 YpoBHel 6e3onacHocTn PL d B cooTBETCTBUM C
ISO 13849-1 n SIL 2 B cooTtBeTcTBMM C IEC 61508.
. JononHutenbHble GyHKLMKW, COOTBETCTBYIOLLNE
CTaHZapTam 6e30MacHOCTN.

. 3ameHa BHelHero O60pyﬂ,OBaHVIﬂ 6e30nacHoOCTU.

. YMeHbLIeHVe TpebyemMoro NpocTpaHCcTBa.

. 2 nporpaMmmrpyemMbix BXoaa ans obecnedyeHms
6e30MacHOCTN.

. 1 BbIxo4 Ana obecneyeHna 6esonacHocTn (Ana
T37).

. bonee nerkas CepTVIdJVIKaLlVIﬂ MalUnHbI.

L I'Ipeo6pasoBaTenb YacCTOTbl MOXeT HaxoaAUTbCA
noa HanpAXeHnem nNoCToAHHO.

. be3sonacHoe konuposaHue c LCP.
° JvHamunyecknin oTyeT o0 BBOAE B SKCMAyaTaumio.

. SHkopep TTL (MCB 150) nan HTL (MCB 151) ana
nonyyeHus obpaTHON CBA3M MO CKOPOCTU.

6.2.9 VLT® Safety Option MCB 152

HononHutenbHaa nnata MCB 152 obecneynBaet
aktnBauuo ¢yHkuum Safe Torque Off (STO) no wwHe
PROFIsafe npu ncnonb3oBaHWM B COUYETAHUMN C CETEBOM
nnatoin VLT® PROFINET MCA 120. OHa noBbllwaeT rméKocTb
3KCnAyaTaumm 3a CYeT NOAKMIOYEHUA NPeaoXPaHNTENbHbIX
YCTPOWNCTB Ha MPOM3BOACTBEHHOWN YCTaHOBKE.

®yHKumn 6e3onacHocTn B MCB 152 peanv3oBaHbl B
cootsetcTBUM ¢ EN IEC 61800-5-2. MCB 152 noppepxusaet
¢oyHKumm PROFIsafe nna akTmBaumm BCTPOEHHbIX GyHKLUIA
3awuTsl B VLT® AutomationDrive FC 302 ¢ nio6oro xocTta
PROFlsafe, Bnnotb fo ypoBHA LenocTHocTh 3awuthl SIL 2 B
cooTBeTcTBUM cO cTaHdapTtamu EN IEC 61508 n EN IEC
62061, ypoBHeM 3ddekTBHOCTM PL d, Kateropuen 3
cornacHo EN ISO 13849-1.

. Yctpoicteo PROFIsafe (B couetaHmm ¢ MCA 120).

. 3ameHa BHellHero o6opyaoBaHUA 6e30MacHOCTH.

. 2 nporpaMmmnpyemMbix Bxofa Ans obecrnevyeHus
6e3onacHoCTL.

. be3onacHoe konuposaHue ¢ LCP.

. [dnHamunyeckmin oTyeT O BBOJE B SKcnnyaTtayuio.

6.3 [lnaTbl ynpaBneHnA nepemeLleHmnem 1
penerHble nNnatbl

B 3TOM pasgene onucaHbl NnaTbl ynpasneHua
nepemelleHnemM 1 peneriHble nNaatbl, JOCTYyNHbIe ANA
npeo6pa3sosaTeneit yactothl cepumn VLT® AutomationDrive
FC 302. Homepa ons 3aka3a cm. B eniaea 13.2 Homepa 0ns
3aka3a 0onosHUMesNbHbIX ycmpolcme u npuHadaexHocmed.

6.3.1 VLT® Motion Control Option MCO 305

Mnata MCO 305 npeacTaBnsieT cO60M UHTErPUPOBAHHbIN
nporpaMmmmnpyemblii KOHTPOMIep nepemelleHns, KOTOpbI
obecrneunBaeT LOMNOMHUTENbHYIO QYHKLMOHANbHOCTb
npeo6pa3sosateneii yactotbl VLT® AutomationDrive FC 302.

MCO 305 npepnaraeT NpocTble B NCMNONb30BaHUN GYHKLMM
nepemeLlleHNa HapAaay C BO3MOXKHOCTbIO
NporpaMmMnpoBaHnA — KAeaNbHOe pelleHre Ana 3apad
NO3ULIMOHNPOBAHNA N CUHXPOHMW3aLMN.
. CrHXpPOHM3aunA (3NEKTPOHHBIN Ban),
No3nLMOHNPOBaHVE 1 yNpaBneHne NocpencTBOM
3N1eKTPOHHOTO KyNlaYKOBOro MeXaHu3ma.

. 2 otgenbHbIX UHTepdeiica, NnoaaepKrBaoLWNX U
WHKPEMEHTHbIE, U abCONIOTHbIE SHKOAEPDI.

. 1 BbIxOA 3HKOAEpa (GyHKLMA BUPTyanbHOro
BedyLuero).
. 10 unppoBbIX BXOJOB.
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VLT® AutomationDrive FC 302

. 8 uMdpPOBLIX BLIXOAOB.

. MNoppepxKa wuHbl nepemewyeHna CANopen,
SHKOAEPOB 1 MoAyneln BBOAa/BbiBOAA.

. Mprem 1 nepepava AaHHbIX Yepes ceTeBow
uHtepdeiic (TpebyeTca gononHUTENbHaA nNnata
nepndepuiiHoN WHLI).

. MporpammHbie cpeactsa ana MK ana
nporpaMmmnpoBaHnA 1 BBOAA B SKCMyaTaLuio:
pepakTop nporpaMm 1 npoduna KynauykoBoro
MexaHu3ma.

. CTPYKTYprpOBaHHbI A3bIK NPOrpamMMUPOBaHNS,
noAfePKMBAIOLWMIA Kak LMKINYeCKoe, Tak 1
ynpasnsaemoe cOObITUAMYN BbIMOSHEHME.

6.3.2 VLT® Synchronizing Controller MCO
350

Mnata MCO 350 gns VLT® AutomationDrive FC 302
pacwmpseT GyHKLMOHaNbHblE BO3MOXHOCTMN
npeobpa3oBaTesia YacToTbl MPU €ro UCMNoNb30BaHUU ANs
CUHXPOHM3ALMM N 3aMeHAET TPaANLMOHHbIE MeXaHnYyecKmne
peLleHuns.

. CMHXPOHM3aLMA CKOPOCTMU.

. CuHXpoHU3aLmMA nonoxeHus (yrna) ¢ Koppekumen
1 6e3 KoppeKuMn Mapkepa.

. Perynupyemoe nepefgatoyHoe 4ncio pegykTopa
(B MIHTEPAKTUBHOM peXxnme).

. Perynupyemoe cmelleHne nonoxeHuna (yrna) (s
VHTEPaKTUBHOM peXxume).

. Bbixof 3HKogepa ¢ dyHKUMel BUPTyanbHOro
MaBHOrO YCTPOWCTBA ANIA CUHXPOHU3ALM
HECKONbKUX MOAUNHEHHbIX YCTPOWCTB.

. YnpasneHue yepes nopTbl BBOAA/BbIBOAA UK MO
wuHe.
. OyHKUMA BO3BpATa B HY/IEBOE MOJSIOKEHNE.

. KoHdurypauma n cuntbiBaHne COCTOAHMA U
JaHHbIX nocpeacTeom LCP.

6.3.3 VLT® Positioning Controller MCO 351

MCO 351 obnapaet uenbim pAAOM YAOOHbIX NPenMyLLecTB
NPV MCMONb30BaHNM B KayecTBe YCTPONCTBa
NO3ULMOHNPOBAHMA BO MHOTMX OTPACIAX
NPOMBbILLIEHHOCTY.

. OTHOCHTenbHOE nos3snunmoHnpoBaHue.

° A6CONIOTHOE NO3NLMOHNPOBAHME.
. Mo3MLMOHNPOBAHME C MOMOLLbIO KOHTAKTHOIO
JaTumKa.

. Mcnonb3oBaHne KOHLEBbIX BbiKloyaTenemn
(NporpaMmHbIX 1 annapaTHbIX).

. YnpaBneHue yepes nopTbl BBOAA/BbIBOAA UMW MO
lwnHe.

. Wcnonb3oBaHne mexaHn4Yeckoro Topmosa (c
nporpaMmmmnpyemMoin 3aaep>Kon).

. O6paboTka oWmnHOOK.

. TonukoBas CKOPOCTb/PyYHOE yrnpaBneHue.

. MO3MLUMOHPOBaHE OTHOCUTENBHO MapKepa.
. DyHKLMA BO3BpaTa B HYNEBOE MOJNOXKEHNE.

. KoHdurypauua n cumtbiBaHME COCTOAHUA 1
HJaHHbIX nocpeactsom LCP.

6.3.4 VLT® Extended Relay Card MCB 113

Mnata VLT® Extended Relay Card MCB 113g06aBnseT pag
BXO/0B/BbIXOA0B AJ1A MOBbILEHNS TMOKOCTN.

. 7 undpoBbIX BXOJOB.

. 2 aHaNoroBbIX BbIXOAA.

. 4 pene SPDT.

. CootBetcTByeT pekomeHgaumam NAMUR.

. Bo3MOXKHOCTb ranbBaHUYeCKom pPa3BA3KN.

6.4 TopMO3Hble pe3ncTopbl

B npunoxeHusx, B KOTOPbIX ABUraTeNlb NCMONb3yeTca B
KauecTBe TOPMO3a, ABMraTeNb reHepupyeT SHepruio,
KoTopasa BO3BpallaeTca B npeobpasosatesib YacToTbl. Ecnu
SHeprua He MOXeT nepefaBaTbCsA 06PaTHO B ABUraTesib,
HanpsXeHve B Lenn NoCTOAHHOIO ToKa npeobpasoBaTtens
noBblWwaeTcA. B npyMeHeHMsAX C YacTbiM TOPMOXEHMEM
W/ C Harpy3kamu, UMeloLnmMm 60MbLION MOMEHT
WHepUMK, 3TO MOXET NPUBECTU K OTKIOUEHWIO BCeCTBYE
nepeHanpsxeHua B NpeobpasoBaTene 4acToTbl U, B
pe3ynbTaTte, K OCTaHOBY. [1nA paccevBaHWA 3Hepruu,
BblpabaTbiBaEMO Npu pekynepaTMBHOM TOPMOXKEHNN,
MCMONb3YyITCA TOPMO3Hble pe3ncTopsbl. Peanctop
BbI6MpPaeTcA No BENNUYMHE CONPOTUBNIEHUSA, HOMUHANY
paccemBaemon MOLHOCTU 1 pa3mepam. KomnaHus Danfoss
npepnaraet WMPOKNIA aCCOPTUMEHT Pas3fINYHbIX
pe3ncTopos, cneuunanbHo npegHasHayeHHbIX paboTbl ¢
npeobpasoBatenamm yactotbl Danfoss. Homepa ans 3akasa
1 AONoNHUTENbHY nHbopmaumio o Bbibope Tunopasmepa
TOPMO3HbIX PE3UCTOPOB CM. B pykosodcmae no
npoekmuposaruto VLT® Brake Resistor MCE 101
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PyKOBOACTBO Nno NPOoeKTNpoBaHnIO

6.5 CuHycougHble GunbTpbl

Korpa pgBuratenb ynpasnAaeTca npeo6pasoBaTeneM 4acToThbl,
OT ABuratena cibllweH pe30HaHCHbIIZ wym. SToT wym,
O6yCJ'IOBJ'IeHHbIIZ KOHCprKLWIEIZ asuraTtenA, BO3HUKaeT npu
Kaxxaom Cpa6aTbIBaHI/IVI KOMMYyTaTOpa NHBEPTOpPa B
npeo6pa3OBaTene YyacToTbl. Takum o6pa30M, 4yacToTa
P€30HaHCHOro WwyMa COOTBETCTBYET YaCTOTE KOMMYyTaumnmn
npeo6pa3OBaTenﬂ 4acToThbl.

KomnaHua Danfoss noctaBnaeT crHycougHbin GunbsTp,
oCnabnAvLWmMN akycTUYecKuUid Wym asuratens. 3TotT GunsTp
YMeHbLUAEeT BPeMA HapacTaHWs HanpsXeHUs, NUKOBOe
HanpsxeHre Ha Harpy3ke (Unuk) n Tok nynbcauuin (Al),
nocTynawwmin B agBuraTesnb, 6narogaps Yyemy ToK 1
Hanps»KeHne CTAHOBATCA MPAKTUUYECKU CMHYCOMAANbHbIMU.
B pesynbrate akyCTUYECKUI LWYM ABUraTeNst CHUKAEeTCa Ao
MUHUMYMa.

ToKk nynbcaumii B KaTylLKax CHYycoMgHoro ounbtpa Takxe
BbI3bIBAET HEKOTOPbIN WyM. Ta Npobnema pellaeTcs nyTem
BCTpavBaHus GunbTpa B WKad unm Kopnyc.

Homepa ana 3akasa v JONONHUTENbHYIO MHPOPMaLMio O
CUHYCOMAHbIX GUNBLTPax CM. B pyKogoocmae no
NpoekMUuUpPOBAHUIO 8bIXOOHLIX hUTbMPOB.

6.6 Ounbtpbl dU/dt

Danfoss nocTtaBnset ¢unbrpbl dU/dt, KoTopble
npepacTaBnsAoT cobon audpdepeHumanbHblie GUnbTPDI
HM3KMX YacTOT, COKpalLaloLme NMKOBble HanpsKeHWs
mexay dbasamm Ha Knemmax ABWraTensa v yMeHbluawLme
LNNTENbHOCTb NepefHero GpoHTa A0 YPOBHA, KOTOPbIN
YMeHbLUAeT Harpysky Ha usonAauuio B 06MOTKax ABuraTens.
370 TMNMYHaA Npobnema Mpu UCNONb30BaHNN KOPOTKUX
Kabeneii anekTpoaBuUraTens.

B otnuume ot cnHycompaHbix GunbTpos, y ¢unbtpos dU/dt
yacToTa Cpesa MPEBbILAET YacTOTY KOMMYTaLWN.

Homepa anAa 3akasa 1 JONOMHUTENbHYIO UHPOPMaLMIO O
dunbtpax dU/dt cm. B pykogodcmee no npoekmuposaHuio
B8bIXOOHbIX (huILMpPOS.

6.7 QOunbTpbl CUHPA3HbIX MOMEX

CepAieYHUKIN BbICOKOYACTOTHOIO uibTpa CMHpasHbIX
nomex (cepaeyHukn HF-CM) ymeHbLiatot
SN1EKTPOMArHUTHbIE MOMEXW 1 3aLUMLLAIOT MNOALUNMHUKA OT
SNEKTPUYECKUX Pa3psAaoB. ITO creumanbHble
HaHOKPUCTaNIMYeCcKne MarHUTONPOBOAbI, KOTOPbIE UMEIT
Nyylume xapakTepuctnku GunbTpauymm no cpaBHeHUIO C
06blYHbIMK peppuToBbIMK cepaeyHmKamn. CepaeduHnkmn HF-
CM pencTBytoT Kak cMHba3HbI gpoccenb mexay dasamu n
3emnen.

YcTaHaBnuBaemble Ha Tpex ¢dasax gsuratensa (U, V, W)
bunbTPbI CMHPA3HbIX NOMEX YMEHbLIAIOT BbICOKOYACTOTHbIE
CMH}a3sHble TOKW. B pe3ynbrate BbICOKOYACTOTHbIE-
371eKTPOMarH1THblE MOMeXM OT Kabena aBuratens
CHMXAIOTCA.

Homepa ans 3akasa cM. B pykogodcmae no
NPOEKMUPOBAHUIO B8bIXOOHBIX (hUTLMPOS.

6.8 OunbTpbl rAPMOHUK

YcoBeplueHCTBOBaHHble GpUALTPbI rapmoHuk VLT® Advanced
Harmonic Filters AHF 005 u AHF 010 Henb3s cpaBHMBATb C
TPaAVLUUOHHbIMU GrAbTPaMn rapMoHuK. OunbTpbl
rapmoHuk Danfoss cneumanbHo paspabotaHbl ans
MCcnonb3oBaHNA ¢ NpeobpasoBaTenamu Yactotbl Danfoss.

Mpu nogknioueHnn ¢punbTpoB rapmoHnk AHF 005 nnn AHF
010 nepen npeobpasoBatenem yactotbl Danfoss o6wue
rapMoOHUYEeCKNe NCKaXXeHUA TOKa, BO3BpaLlaemble B CETb
nuUTaHnA, cokpawarTca o 5 % n 10 % coOOTBETCTBEHHO.

Homepa ons 3akasa n AONONHUTENBHYIO UHGOPMaLMIO O
BblGOpE TMMOPa3mMepa TOPMO3HbIX PE3UCTOPOB CM. B
pykosodcmeae no npoekmuposaruto VLT® Advanced
Harmonic Filters AHF 005/AHF 010.

6.9 KomnnekTbl 60MbLIOK MOLWHOCTH

[ns 3akasa BOCTYMHbI KOMMEKTbI, PaCcCUMTaHHbIE Ha
BbICOKYIO MOLLHOCTb, HAanpuMep KOMMIEKTbl OXNaxAeHUs
uepes 3aJHIOI0 CTEHKY, KOMMMIEKT 06OrpeBaTens, KOMNIEKT
CeTeBOro 3KpaHa. KpaTkoe onucaHve 1 Homepa Ans 3akasa
BCEX AOCTYMHbIX KOMMEKTOB CM. B 2s1a8a 13.2 Homepa ons
3aKasa 0onoJIHUMesbHbIX ycmpolcme u npuHadnexHocmed.
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TexHnYecKne xapakTepucTUKn VLT® AutomationDrive FC 302

7 TexHnYecKne XxapakTepucTuKkin

7.1 2JnekTpuueckme xapakrepuctmku, 380-500 B

VLT® AutomationDrive FC 302 N90K N110 N132
BbicokaA/HopmanbHasa neperpyska HO NO HO NO HO NO
(Bbicokas neperpyska (HO) = 150 % Toka B TeueHue 60 c,

HopmanbHasa neperpyska (NO) = 110 % Toka B TeueHue 60 c)

TunnyHas BbIxogHaA MOLLHOCTb Ha Bany [KBT] npu 400 B 90 110 110 132 132 160
TunnyHas BbIxOgHaA MOLYHOCTb Ha Basy [n. c.] npu 460 B 125 150 150 200 200 250
TunnyHas BbIxogHaA MOLLHOCTb Ha Basy [KBT] npu 500 B 110 132 132 160 160 200
Pasmep kopnyca D1h/D3h/D5h/D6h

BbixoaHoi Tok (3 ¢dasbi)

HenpepbiBHbin (npu 400 B) [A] 177 212 212 260 260 315
MpepbiBUCTbIN (Neperpy3ka B TeueHne 60 ¢ npu 400 B) [A] 266 233 318 286 390 347
HenpepbiBHbin (npu 460/500 B) [A] 160 190 190 240 240 302
MpepbiBucTbI (Neperpyska 60 ¢ npu 460/500 B) [KBA] 240 209 285 264 360 332
HenpepbiBHbIN, MowHoCTb (Npu 400 B) [KBA] 123 147 147 180 180 218
HenpepbiBHbIR, MowHOCTb (Npu 460 B) [KBA] 127 151 151 191 191 241
HenpepbiBHbIR, MowHoCcTb (Npu 500 B) [KBA] 139 165 165 208 208 262
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 400 B) [A] 171 204 204 251 251 304
HenpepbieHbii (Mpu 460/500 B) [A] 154 183 183 231 231 291
Makc. uncno n pasmep Kabeneii Ha dasy

— ceTb, ABUraTeNb, TOPMO3 U LeMb pasaeneHns Harpyskn [Mm> 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0)
(AWG)]

Makc. BHelwHune ceTeBble NpenoxpaHutenu [A]" 315 350 400
PacueTHble noTepy MoLHOCTM npu 400 B [BT]2: 3) 2031 2559 2289 2954 2923 3770
PacueTtHble notepu mowHocTn npu 460 B [BT]2 3 1828 2261 2051 2724 2089 3628
Kng® 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590
OTkntoueHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTkntoyeHve npu neperpese naatbl ynpasnexus [°C (°F)] 75 (167) 75 (167) 75 (167)

Tabnuua 7.1 nekTpuuyeckue xapakrepuctuku ana kopnycos D1h/D3h/D5h/D6h, nutaHme ot cetn 3 x 380-500 B

1) HomuHanel npedoxpaHumenel cm. 8 2nasa 10.5 MpedoxpaHumenu u asmomamuydeckue 8biKoYamernu.

2) Tunosble 3Ha4eHUs nomepb MOUJHOCMU NPUBOOAMCA NPpU HOMUHA/IbHOU Hazpy3ke; npednosidzaemcs, 4Ymo OHU HAaxo0amcs 8 npeodesnax
donycka 15 % (0onyck C8A3aH C U3MEHEeHUAMU HANPAXeHUA U pa3/ludueM Xxapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHoeo KIM[ 0sueamens (epanuya IE/IE3). Jeuzamenu ¢ meHowium KM/ ysenuyusarom nomepu MowHocmu 8 npeobpazogamerne 4acmomol.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegbiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmeeHHbll pocm nomepe. [pugedeHHble OdHHble y4UMbI8alom MOWHOCMb, nompebniaemyo
LCP u munossiMu nnamamu ynpasneHus. [JaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUMesnbHeix ycmpolicme u Hazpy3Ku 3aKasqyuka mozym ysenudums nomepu Ha 30 Bm,
xoms 06bI4HO Npu NOMHOU Hazpy3Ke NaamMul ynpdssieHUs U yCmAaHossieHHbIX 00NOSIHUMEsIbHbIX niamax 8 eHe30ax A unu B ysenuyeHue nomepb
cocmassisem gcezo 4 Bm 0na kaxool niamel.

3) V3mepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANIbHOU Hazpy3ke U
HoMuHanbHou yacmome. KI/, usamepeHHbil npu HOMUHAIeHOM moke. Knacc aHepaoagpgekmusHocmu cm. 8 enaea 10.11 KIMA. Momepu npu
yacmuyHol Haepyske cM. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHnyeckne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

VLT® AutomationDrive FC 302 N160 N200 N250
BbicokaAa/HopmanbHaa neperpyska HO NO HO NO HO NO
(Bbicokasn neperpyska (HO) = 150 % Toka B TeueHue 60 c,

HopmanbHasa neperpyska (NO) = 110 % Toka B TeueHue 60 c)

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 160 200 200 250 250 315
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Basny [n. c.] npu 460 B 250 300 300 350 350 450
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 500 B 200 250 250 315 315 355
Pasmep kopnyca D2h/D4h/D7h/D8h

BbixopHol Tok (3 dasbi)

HenpepbiBHbiin (npu 400 B) [A] 315 395 395 480 480 588
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 c npu 400 B) [A] 473 435 593 528 720 647
HenpepbiBHbin (Mpu 460/500 B) [A] 302 361 361 443 443 535
MpepbiBuCTbI (Neperpyska 60 c npu 460/500 B) [KBA] 453 397 542 487 665 589
HenpepbiBHbIN, MowHOcTb (Mpu 400 B) [KBA] 218 274 274 333 333 407
HenpepbiBHbIN, MowHOCTb (Npu 460 B) [KBA] 241 288 288 353 353 426
HenpepbiBHbIN, MowwHOcTb (Npu 500 B) [KBA] 262 313 313 384 384 463
Makc. BxogHOI TOK

HenpepbiBHbiin (npn 400 B) [A] 304 381 381 463 463 567
HenpepbiBHbi (npu 460/500 B) [A] 291 348 348 427 427 516

Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABUraTesib, TOPMO3 W LieMb Pa3AeneHuns Harpysku
2x185(2x 350 mecm) | 2 x 185 (2 x 350 mcm) | 2 x 185 (2 x 350 mcm)

[MM? (AWG)]

Makc. BHelwHMe ceTeBble NpefoXpaHuTenu AR 550 630 800
PacueTHble noTepy MOLHOCTM npu 400 B [BT]2: 3) 3093 4116 4039 5137 5005 6674
PacueTHble noTepu MowHOCTV npu 460 B [BT]? 3 2872 3569 3575 4566 4458 5714
Kng® 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKntoueHne npw neperpese nnatbl ynpasnexus [°C (°F)] 80 (176) 80 (176) 80 (176)

Tabnuua 7.2 neKkTpuuyeckue xapakrepuctuku ana kopnycos D2h/D4h/D7h/D8h, nutaHme ot cet 3 x 380-500 B nep. Toka

1) HomuHanel npedoxparumeneli cm. 8 enaga 10.5 [lpedoxpaHumenu u asmomamuydeckue 8blK/Ilo4Yameru.

2) Tunosble 3Ha4eHUA nomepbs MOWHOCMU NpUBOOAMCA NPU HOMUHAIbHOU HAzpy3Ke; Npeonosiazaemcs, Ymo OHU HAX00Amcsa 8 npedenax
donycka #15 % (0onyck c8A3aH C U3MEHeHUAMU HANPAXeHUA U pd3/luyueM xapakmepucmuk kabenel). 3HayeHuUs npusedeHsl UCX00A U3
munuyHozo Kl 0sueamens (epanuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mowHocmu 8 npeobpazosamere 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/iaxoeHus npeobpazosamens yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, BO3MOXeH CywecmeeHHbIl pocm nomepe. [pusedeHHble OaHHbIE y4YUMbIBAM MOUJHOCMb, hompebsemyto
LCP u munosbiMu nnamamu ynpasneHus. [JaHHble 0 nomepax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUmMesnbHeix ycmpolicme u Hazpy3Ku 3aKasyuka mo2ym ysenudums nomepu Ha 30 Bm,
xoms 06blYHO Npu NOHOU HAzpy3Ke NadmMul ynpdeseHUs U yCMAHossieHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B yeenuyeHue nomepb
cocmasniaem 8cezo 4 Bm 0na kaxool naamel.

3) U3mepsemca ¢ ucnonb3o8aHUeM 3KpAHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3Ke U
HOMUHansHol yacmome. KIJ, usmepeHHbIl npu HOMUHaAnLHOM moke. Knacc sHepzosgpekmusHocmu cm. 8 enasa 10.11 KI1J. Momepu npu

yacmuyHoli Hazpy3ske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuueckune xa PaKTepnNCTUKN

VLT® AutomationDrive FC 302

VLT® AutomationDrive FC 302 N315 N355 N400
BbicokaAa/HopmanbHaa neperpyska HO NO HO NO HO NO
(Bbicokan neperpy3ka (HO) = 150 % Toka B

TeueHue 60 ¢, HopmanbHasa neperpyska (NO) =

110 % TOKa B TeueHue 60 c)

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 315 355 355 400 400 450
npwn 400 B

TunnyHaa BbIXOAHaA MOLHOCTb Ha Bany [n. c 450 500 500 600 550 600
npu 460 B

TunnyHaa BbIXOAHaA MOLYHOCTb Ha Basy [KBT] 355 400 400 500 500 530
npw 500 B

Pasmep kopnyca E1h/E3h E1h/E3h E1h/E3h
BbixogHol Tok (3 dasbi)

HenpepbiBHbiin (npu 400 B) [A] 600 658 658 745 695 800
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 900 724 987 820 1043 880
400 B) [A]

HenpepbiBHbin (Mpu 460/500 B) [A] 540 590 590 678 678 730
MpepbiBUCTbIA (Neperpyska 60 c) (mpu 460/500 810 649 885 746 1017 803
B) [A]

HenpepbiBHbIN, MowwHOCTb (Mpu 400 B) [KBA] 416 456 456 516 482 554
HenpepbiBHbIN, MowWwHOCTb (Npu 460 B) [KBA] 430 470 470 540 540 582
HenpepbiBHbIN, MowwHOcTb (Npu 500 B) [KBA] 468 511 511 587 587 632
Makc. BxogHOI TOK

HenpepbiBHbin (npu 400 B) [A] 578 634 634 718 670 771
HenpepbiaHbiii (Mpu 460/500 B) [A] 520 569 569 653 653 704

Makc. uncno n pasmep Kabeneir Ha ¢asy (ETh)

- CeTb 1 gBuratenb, 6e3 Topmosa [MM? (AWG)]

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

- CeTb 1 fBuratenb, C TOpMO30M [MM> (AWG)]

4 x 240 (4 x 500 mcm)

4 x 240 (4 x 500 mcm)

4 x 240 (4 x 500 mcm)

- Topmo3 nnun pekynepaumsa [Mm> (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. uncno n pasmep Kabeneir Ha ¢asy (E3h)

- CeTb U gsuratens [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- Topmos [Mm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

— PasgeneHue Harpysku uiam pekynepauusa [Mm?
(AWG)]

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

3awWmThl OT 6pockoB Toka [°C (°F)]

Makc. BHelwHmne ceTeBble npegoxpaHuteny [A]" 800 800 800
PacueTHble noTepy MolHOCcTM npu 400 B [BT]?: 6178 6928 6851 8036 7297 8783
3)

PacyeTHble noTepy MoLHOCTM npw 460 B [BT]?: 5322 5910 5846 6933 7240 7969
3)

Kng® 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590
OTkntoyeHvie npu neperpese paguatopa [°C 110 (230) 110 (230) 110 (230)

(°F)]

OTKIloYeHVe Npu neperpese nnatbl ynpasneHna 80 (176) 80 (176) 80 (176)

[°C (°F

OTKNoYeHe Npu neperpese CUNOBO NaTbl 85 (185) 85 (185) 85 (185)
nutaHua [°C (°F)]

OTKnloYeHe Npu neperpese nnatbl NATaHWA 85 (185) 85 (185) 85 (185)
BeHTUnATOpoB [°C (°F)]

OTKnloYeHre Npu neperpese nnatbl akTUBHOMN 85 (185) 85 (185) 85 (185)

Tabnuua 7.3 dnekTpuueckue xapakrepuctuku ana kopnycos E1h/E3h, nutaHme ot cetn 3 x 380-500 B

1) HomuHasnel npedoxparumeneli cm. 8 enaga 10.5 [lpedoxpaHumenu u asmomamuydeckue 8blK/IloYameru.
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2) Tunosble 3Ha4eHUs nomepb MOUWHOCMU NPUBOOAMCSA NpU HOMUHA/IbHOU Hazpy3ke; npednosidzdemcs, Ymo OHU HAaXo0smcs 8 npeodesnax
donycka 15 % (0onyck C8A3aH C U3MEHEeHUAMU HANPAXeHUA U pd3/ludueM Xxapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHozo Kl 0sueamens (epanuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mowHocmu 8 npeobpazosamere 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/axoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeH CylecmeeHHbll pocm nomepe. [pugedeHHble OdHHble y4UMbI8AOM MOWHOCMb, Nompebnaemyro
LCP u munossiMu nnamamu ynpasneHus. [JaHHble 0 nomepax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUMesnbHeix ycmpolicme u Hazpy3Ku 3aKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
xoms 06bl4HO Npu NONHOU Hazpy3Ke NaAmMul ynpdeseHUs U yCMAaHossieHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B yeenuyeHue nomepb
cocmasniaem 8cezo 4 Bm 0na kaxool naamel.

3) Usmepsemca ¢ ucnonb3o8aHUeM 3KpAHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3ke U
HOMUHansHol yacmome. KIJ, usmepeHHbIl npu HOMUHaALHOM moke. Knacc sHepzosgekmusHocmu cm. 8 enasa 10.11 KI1J. Momepu npu
yacmuyHoli Hazpy3ske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AutomationDrive FC 302 N450 N500
Bbicokad/HopmasnbHas neperpyska HO NO HO NO
(Bbicokaa neperpy3ka (HO) = 150 % Toka B TeyeHue 60 ¢, HOpManbHas

neperpyska (NO) = 110 % Toka B TeyeHue 60 c)

TvnuuHas BbIXOAHaA MOLHOCTb Ha Bany [KBT] npu 400 B 450 500 500 560
TunuyHas BbIXOAHAA MOLHOCTb Ha Bany [n. c.] npu 460 B 600 650 650 750
TvnuuHas BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 500 B 530 560 560 630
Pasmep Kopnyca E2h/E4h E2h/E4h
BbixogHol Tok (3 ¢dasbl)

HenpepbiBHbiin (npu 400 B) [A] 800 880 880 990
MpepbiBUCTbIN (Neperpyska B TeyeHne 60 ¢ npu 400 B) [A] 1200 968 1320 1089
HenpepbiBHbin (npu 460/500 B) [A] 730 780 780 890
MpepbiBuCTbIN (Neperpyska 60 ¢) (npu 460/500 B) [A] 1095 858 1170 979
HenpepbiBHbIN, MOWHOCTb (Mpu 400 B) [KBA] 554 610 610 686
HenpepbiBHbIN, MOWHOCTb (Mpun 460 B) [KBA] 582 621 621 709
HenpepbiBHbIN, MowWwHOCTb (Mpu 500 B) [KBA] 632 675 675 771
MakKc. BXogHOI TOK

HenpepbiBHbiin (Mpu 400 B) [A] 771 848 848 954
HenpepbiBHbiin (Mpu 460/500 B) [A] 704 752 752 858

Makc. uncno un pasmep Kabenein Ha ¢dasy (E2h)

- CeTb 1 fguratenb, 6e3 Topmosa [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- CeTb 1 ABuratenb, ¢ TOPMO3OM [Mm? (AWG)]

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

- Topmo3 unu pekynepauuna [Mm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. yncno un pasmep kabenein Ha ¢dasy (E4h)

- CeTb U gpuratens [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- Topmos [Mm* (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

- PazgeneHue Harpysku unu pekynepaums [mm? (AWG)]

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 1200 1200
PacueTHble notepu mowHocTn npu 400 B [BT]2 3 8352 9473 9449 11102
PacyeTHble noTepy MOLHOCTM npun 460 B [BT]2: 3) 7182 7809 7771 9236
Kna? 0,98 0,98
BbixogHas uacToTa [Mu] 0-590 0-590
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 100 (212)
OTKntoyeHre npu neperpese nnatbl ynpasnenusa [°C (°F)] 80 (176) 80 (176)
OTKNoYeHre Npu neperpese cunoBoli nnatbl nutaHusa [°C (°F)] 85 (185) 85 (185)
OTKNoYeHve Npu neperpese naaTbl NUTaHuA BeHTUNATopoB [°C (°F)] 85 (185) 85 (185)
OTKNoYeHne Npu neperpese Nnatbl aKTMBHOW 3alMTbl OT BPOCKOB TOKa 85 (185) 85 (185)

[°C (°F)]

Tabnuua 7.4 dnekTpuyeckue xapakrepuctuku gna kopnycos E2h/E4h, nutaHue ot cetn 3 x 380-500 B

1) HomuHanel npedoxparumeneli cm. 8 enaga 10.5 [lpedoxpaHumenu u asmomamuydeckue 8blK/IloYameru.
2) Tunosble 3Ha4eHUA Nomepbs MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU Hazpy3Ke; npednosidzaemcs, Ymo OHU HAX00Amcs 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPAXeHUsA U pa3fiudueM xapakmepucmuk kabeneu). 3HayeHUs npusedeHsl UCXo0s U3
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munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leuzamenu ¢ menewium KI1/] ysenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegoiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmeeHHbll pocm nomepe. [IpugedeHHble OdHHble y4uUMbI8alom MOWHOCMb, Nompebaemyo
LCP u munoseiMu nnamamu ynpasneHus. [JaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHuUmesnbHeix ycmpolicms u Hazpy3ku 3aKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJTHOU HAZPYy3Ke NJIambl ynpassieHus u yCmaHosJ/1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe30ax A unu B ysenudeHue nomepe
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) Usmepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3ke U
HoMuHanbHou yacmome. KI/], usamepeHHbil npu HOMUHAILHOM moke. Knacc sHepzo3gppekmusHocmu cm. 8 enaea 10.11 KIMA. Momepu npu
yacmuyHol Haepyske cM. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

7.2 DJnekTpuyecKkme xapakrepuctmkm, 525-690 B

VLT® AutomationDrive FC 302 N55K N75K N90K N110 N132
Bbicokaa/HopmanbHasa neperpyska HO NO HO NO HO NO HO NO HO NO
(Bbicokasn neperpyska (HO) = 150 %

TOKa B TeyeHune 60 ¢, HopmanbHasa

neperpyska (NO) = 110 % Toka B

TeueHune 60 c)

TunuuHasa BbIXOAHAA MOLHOCTb Ha Bany 45 55 55 75 75 20 920 110 110 132
[kBT] npun 525 B

TunuuHaA BbIXOAHAA MOLHOCTb Ha Bany 60 75 75 100 100 125 125 150 150 200
[n. c] npn 575 B

TNMyHaA BbIXOAHAA MOLLHOCTb Ha Bany 55 75 75 20 20 110 110 132 132 160
[kBT] npun 690 B

Pasmep kopnyca D1h/D3h/D5h/D6h

BbixogHol Tok (3 dasbi)

HenpepbiBHbin (Mpu 525 B) [A] 76 920 90 113 113 137 137 162 162 201
MpepbiBUCTbIN (Neperpy3ska 60 ¢) 114 99 135 124 170 151 206 178 243 221
(npu 525 B) [A]

HenpepbiBHbin (Mpu 575/690 B) [A] 73 86 86 108 108 131 131 155 155 192
MpepbiBUCTbIN (Neperpyska 60 ¢) 110 95 129 119 162 144 197 171 233 211
(npwn 575/690 B) [A]

HenpepbiBHbIN, MOLWHOCTL (Mpu 525 B) 69 82 82 103 103 125 125 147 147 183
[KBA]

HenpepbiBHbIN, MOLWHOCTL (Mpu 575 B) 73 86 86 108 108 131 131 154 154 191
[KBA]

HenpepbiBHbIN, MOLWHOCTL (Mpu 690 B) 87 103 103 129 129 157 157 185 185 230
[KBA]

Makc. BxogHOI TOK

HenpepbiBHbin (npn 525 B) [A] 74 87 87 109 109 132 132 156 156 193
HenpepbiBHbin (Npn 575/690 B) 70 83 83 104 104 126 126 149 149 185
Makc. uncno n pasmep Kabeneii Ha dasy

— CeTb, ABUraTesb, TOPMO3 1 UMb 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0)

pasgeneHuns Harpysku [mm? (AWG)]

Makc. BHelwHne ceTeBble 160 315 315 315 315
npepoxpanutenu [A]V

PacueTHble noTepu MowHoOCTM npu 575 1098 1162 1162 1428 1430 1740 1742 2101 2080 2649
B [BT]? ¥

PacueTHble noTtepu mowHoCcT npu 690 1057 1204 1205 1477 1480 1798 1800 2167 2159 2740
B [B1]? 3

Kng® 0,98 0,98 0,98 0,98 0,98
BbixogHas yactoTa [u] 0-590 0-590 0-590 0-590 0-590
OTKNloYeHVe Npu neperpese pagunatopa 110 (230) 110 (230) 110 (230) 110 (230) 110 (230)
[°C ]
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N55K
75 (167)

N75K
75 (167)

N90K
75 (167)

N110
75 (167)

N132
75 (167)

VLT® AutomationDrive FC 302

OTKNoYeHWe Npu neperpese nnatbl

ynpasnenus [°C (°F)]

Tabnuua 7.5 dnekTpuueckue xapakrepuctukn ana kopnycos D1h/D3h/D5h/D6h, nutaHme ot cetn 3 x 525-690 B nep. Toka

1) HomuHanel npedoxpaHumeneli cm. e enasa 10.5 [IpedoxpaHumenu u asmomamudyeckue 8blKo4amernu.

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHANbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHEeHUAMU HAaNPAXeHUA U pd3/ludueM xapdkmepucmuk kabesnel). 3HayeHus npugedeHsl UCX00A U3
munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ meHowium KI1/] ysenudusaiom nomepu MOWHOCMU 8 npeobpazosdamesie 4acmomeoi.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegoiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylwecmaeHHblli pocm nomepe. [IpugedeHHble 0dHHble y4uUMbI8aiom MOWHOCMb, nompebiaemyio
LCP u munoseiMu nnamamu ynpasneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHuUmMesnbHeix ycmpolicms u Hazpy3ku 3aKasqyuka mozym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJTHOU HAZPYy3Ke NJIambl ynpassieHus u yCmaHosJ/1eHHbIX 00NOJIHUMESTbHbIX Namax 8 eHe30ax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) U3mepsaemcsa ¢ ucnonb3o8aHuUem SKpaHUpPOBAHHbIX Kabesel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANIbHOU Hazpy3ke U

HoMuHanbHou yacmome. KI/, usamepeHHbil npu HOMUHAIbHOM moke. Knacc sHepzoagppekmusHocmu cm. 8 enaea 10.11 KIMA. Momepu npu

yacmuyHol Haepyske cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AutomationDrive FC 302 N160 N200 N250 N315
Bbicokas/HopmanbHasa neperpyska HO NO HO NO HO NO HO NO
(Bbicokasa neperpyska (HO) = 150 % Toka B

TeyeHuve 60 ¢, HopmanbHaa neperpyska (NO) =

110 % TOKa B TeueHue 60 )

TvnoBaA BbIXOAHAA MOLHOCTb Ha Bany [KBT] 132 160 160 200 200 250 250 315
npu 525 B

TvnuuHaa BbIXOAHAA MOLYHOCTb Ha Bany [n. ] 200 250 250 300 300 350 350 400
npu HanpsxeHun 575 B

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

Pasmep Kopnyca D2h/D4h/D7h/D8h

BbixogHol ToK (3 dasbl)

HenpepbiBHbii (Mpu 525 B) [A] 201 253 253 303 303 360 360 418
MpepbiBUCTLIV (Neperpy3ka B TeyeHne 60 ¢ 301 278 380 333 455 396 540 460
npu 525 B) [A]

HenpepbieHbii (Mpu 575/690 B) [A] 192 242 242 290 290 344 344 400
MpepbiBUCTLIV (Neperpy3ka B TeyeHne 60 ¢ 288 266 363 319 435 378 516 440
npw 575/690 B) [A]

HenpepbiBHbIN, MOWHOCTb (Mpu 525 B) [KBA] 183 230 230 276 276 327 327 380
HenpepbiBHbIN, MOWHOCTb (Npu 575 B) [KBA] 191 241 241 289 289 343 343 398
HenpepbiBHbIN, MOLWHOCTL (Mpu 575/690 B) 229 289 289 347 347 411 411 478
[KBA]

Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 525 B) [A] 193 244 244 292 292 347 347 403
HenpepbiBHbii (Mpyn 575/690 B) 185 233 233 279 279 332 332 385
Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABWraTenb, TOPMO3 U Lernb pasgeneHns 2 x 185 (2 x 350) 2 x 185 (2 x 350) 2 x 185 (2 x 350) 2 x 185 (2 x 350)
Harpyskm

[MMm? (AWG)]

Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 550 550 550 550
PacueTHble noTepy MowHoCcTM npu 575 B [BT]? 2361 3074 3012 3723 3642 4465 4146 5028
3)

PacueTHble notepm mowHOCTM npu 690 B [BT]2 2446 3175 3123 3851 3771 4614 4258 5155
3)

Kng? 0,98 0,98 0,98 0,98
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TexHuYecKne xapakTepucTUKmn VLT® AutomationDrive FC 302

VLT® AutomationDrive FC 302 N160 N200 N250 N315
BbixogHas yacToTa [u] 0-590 0-590 0-590 0-590
OTKknioyeHve npu neperpese paguatopa [°C 110 (230) 110 (230) 110 (230) 110 (230)
(°F)]

OTKnloYeHe Npu neperpese nnatbl 80 (176) 80 (176) 80 (176) 80 (176)

ynpasnenua [°C (°F)]

Tabnuua 7.6 dnekTpuyeckue xapakrepuctuku gna kopnycos D2h/D4h/D7h/D8h, nutaHune ot cetn 3 x 525-690 B nep. Toka

1) HomuHanel npedoxpaHumeneli cm. 8 enaga 10.5 [lpedoxpaHumenu u asmomamuydeckue 8blK/IloYameru.

2) Tunosble 3Ha4YeHUA nomepbs MOWHOCMU NPUBOOAMCA NPU HOMUHAMbHOU Hazpy3Ke; npednosidzaemcs, Ymo OHU HAX00AmcsA 8 npedenax
donycka #15 % (0onyck ceA3aH C USMEeHeHUAMU HANPAXeHUA U pa3/iuduem xapakmepucmuk kabeneu). 3HayeHUs npugedeHsl UCXo0A U3
munuyHozo Kl osueamens (epaHuya IE/IE3). Jleuzamenu ¢ meHowum K[ ysenuuusarom nomepu mowHocmu 8 npeobpazogamese 4acmomoi.
Kacaemcs onpedeneHus pasmepHbsix napamempos oxaax0eHus npeobpasosamess yacmomel. Ecniu yacmoma kommymauyuu npegeiwiaem
YCMAHOBJIeHHYIO NO YMOJTYAHUIO, BO3MOXeH CywecmeeHHbIl pocm nomepe. [pugedeHHble OaHHbIE y4UMbI8AM MOUJHOCMb, hompebaemyto
LCP u munosbimMu nnamamu ynpassneHus. [lJaHHele 0 nomepax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3aKasyuka mo2ym yeenudums nomepu Ha 30 Bm,
Xxoms 06bI4HO NpU NOSIHOU Hazpy3Ke NIaMel ynpasaeHus u ycmaHosieHHbIX 00NOHUMesbHbIX N1Iamax 8 eHe30ax A unu B ysenuveHue nomepeo
cocmasnaem ecezo 4 Bm 0na kaxool nnamei.

3) Vi3mepsaemca ¢ ucnonb3o8aHuem 3KpaHUpPOBaHHbIx kabesneli dsueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHAILHOU Hazpy3ke U
HOMUHanbHoU Yacmome. KIJ, usmepeHHsIl npu HOMUHaAALHOM moke. Knacc sHepzosgpekmusHocmu cm. 8 enasa 10.11 KIN4. Momepu npu
yacmuyrol Hazpyske cMm. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AutomationDrive FC 302 N355 N400 N500

Bbicokasa/HopmanbHaa neperpyska HO NO HO NO HO NO
(Bbicokan neperpyska (HO) = 150 % Toka B

TeueHue 60 ¢, HopmanbHasa neperpyska (NO) =
110 % TOKa B TeueHue 60 c)

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 315 355 355 400 400 450
npu 525 B

TunnyHas BbIXOAHaA MOLYHOCTb Ha Bany [n. c 400 450 400 500 500 600
npu 575 B

TunnyHaa BbIXOAHAA MOLYHOCTb Ha Basy [KBT] 355 450 400 500 500 560
npu 690 B

Pasmep kopnyca E1h/E3h E1h/E3h E1h/E3h
BbixogHol Tok (3 dasbi)

HenpepbiBHbiin (Mpu 525 B) [A] 395 470 429 523 523 596
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 593 517 644 575 785 656
525 B) [A]

HenpepbieHbiii (Mpu 575/690 B) [A] 380 450 410 500 500 570
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 ¢ npu 570 495 615 550 750 627
575/690 B) [A]

HenpepbiBHbIN, MowHOCTb (Npu 525 B) [KBA] 376 448 409 498 498 568
HenpepbiBHbIN, MowHOCTb (Npu 575 B) [KBA] 378 448 408 498 498 568
HenpepbiBHbIN, MowHOCTb (Npu 690 B) [KBA] 454 538 490 598 598 681
Makc. BxogHOI TOK

HenpepbiBHbin (npu 525 B) [A] 381 453 413 504 504 574
HenpepbiBHbiii (Mpyn 575/690 B) [A] 366 434 395 482 482 549

Makc. uncno n pasmep Kabenein Ha ¢asy (ETh)

- CeTb 1 gBuratenb, 6e3 Topmo3a [MM? (AWG)]

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

— CeTb 1 fBuraTenb, C TOpMO30M [MM> (AWG)]

4 x 240 (4 x 500 mcm)

4 x 240 (4 x 500 mcm)

4 x 240 (4 x 500 mcm)

- Topmo3 nnun pekynepaumsa [Mm> (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. uncno n pasmep Kabenei Ha ¢asy (E3h)

- CeTb U gsuratens [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- Topmos [Mm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)
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PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

VLT® AutomationDrive FC 302

N355

N400

N500

BbicoKasi/HopmanbHasa neperpyska
- PazgeneHune Harpysku uan pexynepaums [mm’
(AWG)]

HO

NO

4 x 185 (4 x 350 mcm)

HO

NO

4 x 185 (4 x 350 mcm)

HO

NO

4 x 185 (4 x 350 mcm)

3awmTbl OT 6pockoB Toka [°C (°F)]

Makc. BHelwHune ceTeBble NpegoxpaHuteny [A]" 800 800 800
PacyeTHble noTepy MoLHOCTM npu 600 B [BT]2: 3) 4989 6062 5419 6879 6833 8076
PacueTHble noTepy MolHOCTM npu 690 B [BT]?: 3) 4920 5939 5332 6715 6678 7852
Kng® 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500
OTkntoueHve npu neperpese paguatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKnloYeHre Npu neperpese nnatbl ynpaBneHna 80 (176) 80 (176) 80 (176)

[°C (°F

OTKIoYeHVe Npu neperpese CUNOBON MaTbl 85 (185) 85 (185) 85 (185)
nutanua [°C (°F)]

OTKnloYeHe Npu neperpese nnatbl NUTaHWA 85 (185) 85 (185) 85 (185)
BeHTUNATOpoB [°C (°F)]

OTKNoYeHe NpKU neperpese nnaTbl akTUBHOMN 85 (185) 85 (185) 85 (185)

Tabnuua 7.7 nekTpuuyeckue xapakrepuctuku ana kopnycos E1h/E3h, nutaHme ot cetn 3 x 525-690 B

1) HomuHanel npedoxpaHumenet cm. 8 2nasa 10.5 pedoxpaHumenu u asmomamuydeckue 8biKlo4amernu.

2) Tunoeble 3Ha4YeHUs Nomepb MOWHOCMU NPUBOOSMCS NPU HOMUHA/IbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAaX00SMCcs 8 npedenax

donycka 15 % (Gonyck c8A3aH C U3MEHeHUAMU HANPSXEeHUA U pasiuyuem xapakmepucmuk kabesel). 3HauyeHus npugedeHbl UCX00A U3

munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leuzamenu ¢ meHewium KI1J] ysenudusaom nomepu MOWHOCMU 8 npeobpazosamerie 4acmomei.

Kacaemca onpeaeneHus pasmepHbix napamempos oxJ1ax0eHus npeo6pasoeamenﬂ yacmomel. Ecnu yacmoma kommymauyuu npessiwuaem

YCMAHOBJ1IeHHYIO NO YMOJIYAHUIO, B03MOXeH CyLL{eCmBeHHbIﬁ pocm nomepe. npUBeaEHHbIE O0aHHble ydyumelsarom mMowHOCMe, nompe6/1ﬂemyfo

LCP u munossiMu nnamamu ynpasneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-

center/energy-efficiency-directive/#/. YcmaHoeka 0onosiHUMesbHbIX ycmpolcme U Haepy3Kku 3aKazqyuka mMozym yeeaudume nomepu Ha 30 Bm,

Xoms 06bI4HO NPU NOJHOU HA2Py3Ke NAAMbl ynpasseHUsa U ycmaHossIeHHbIX 00NOIHUMESTbHbIX Naamax 8 eHe30ax A unu B ysenudeHue nomepo

cocmasnsem gcez2o 4 Bm 0519 kaxooul naameol.

3) U3mepsaemca ¢ ucnonb3o8aHUem 3KpaHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3Ke U

HOMUHanbHoU Yyacmome. KI1J, usmepeHHbIt npu HOMUHAALHOM moke. Knacc sHepzosgpekmusHocmu cm. 8 enasa 10.11 KIN4. Momepu npu

yacmuyHol Haepyske cM. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AutomationDrive FC 302 N560 N630 N710
Bbicokad/HopmasnbHas neperpyska HO NO HO NO HO NO
(Bbicokan neperpyska (HO) = 150 % Toka B

TeyeHuve 60 ¢, HopmanbHaa neperpyska (NO) =

110 % ToKa B TeuyeHue 60 c)

TvnuyHas BbIXOAHAA MOLHOCTb Ha Bany [KBT] 450 500 500 560 560 670
npw 525 B

TvnuuHas BbIXOAHAA MOLHOCTb Ha Bany [n. ] 600 650 650 750 750 950
npu 575 B

TvnuyHas BbIXOAHAA MOLHOCTb Ha Bany [KBT] 560 630 630 710 710 800
npu 690 B

Pasmep Kopnyca E2h/E4h E2h/E4h E2h/E4h
BbixogHol Tok (3 ¢dasbi)

HenpepbiBHbin (npu 525 B) [A] 596 630 659 763 763 889
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 894 693 989 839 1145 978
525 B) [A]

HenpepbiaHbiii (Mpu 575/690 B) [A] 570 630 630 730 730 850
MpepbiBUCTBIN (Neperpyska B TeyeHne 60 ¢ npu 855 693 945 803 1095 935
575/690 B) [A]

HenpepbiBHbI, MOWHOCTb (Mpu 525 B) [KBA] 568 600 628 727 727 847
HenpepbliBHbIN, MOWHOCTb (Mpu 575 B) [KBA] 568 627 627 727 727 847

MG38C250
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VLT® AutomationDrive FC 302

VLT® AutomationDrive FC 302 N560 N630 N710
BbicokaAa/HopmanbHaa neperpyska HO NO HO NO HO NO
HenpepbiBHbIN, MOWHOCTb (Mpn 690 B) [KBA] 681 753 753 872 872 1016
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 525 B) [A] 574 607 635 735 735 857
HenpepbieHbii (Mpu 575/690 B) [A] 549 607 607 704 704 819

Makc. yncno un pasmep kabenein Ha ¢dasy (E2h)

- CeTb v gBuratesnb, 6e3 Topmo3sa [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- CeTb 1 aBuratenb, C TOPMO3OM [Mm? (AWG)]

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

- Topmo3 nnn pexkynepauus [Mm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. yncno n pasmep kabenein Ha ¢dasy (E4h)

- CeTb U gauratens [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 X 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- Topmos [Mm* (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

- PazfeneHune Harpysku unn pexynepaums [mm?
(AWG)]

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

3awWwmThl OT 6pockoB Toka [°C (°F)]

Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 800 1200 1200
PacueTHble noTepy mMolHOCTM npu 600 B [BT]?: 3) 8069 9208 8543 10346 10319 12723
PacyeTHble noTepy MolHoOcTM npu 690 B [BT]2: 3) 7848 8921 8363 10066 10060 12321
Kng? 0,98 0,98 0,98
BbixogHas uyacTtoTa [Mu] 0-500 0-500 0-500
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKNloYeHVe Npu neperpese nnaTbl ynpasneHna 80 (176) 80 (176) 80 (176)

[°C (°F)]

OTKNoYeHe Npu neperpese CUNOBOA NnaTbl 85 (185) 85 (185) 85 (185)
nutanua [°C (°F)]

OTKnloYeHe Npu neperpese nnatbl NUTaHWA 85 (185) 85 (185) 85 (185)
BeHTUNATOpoB [°C (°F)]

OTKnloYeHe Npu neperpese nnatbl akTUBHOMN 85 (185) 85 (185) 85 (185)

Tabnuua 7.8 dnekTpuyeckue xapakrepuctuku ana kopnycos E1h-E4h, nutaHne ot cetn 3 x 525-690 B

1) HomuHanel npedoxpaHumenet cm. 8 enasa 10.5 lpedoxpaHumenu u asmomamuydeckue 8blkilo4ameru.

2) Tunosble 3Ha4eHUs homepb MOWHOCMU NpUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosideaemcs, 4mo OHU Haxo0amca & npeodesnax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPAXeHUsA U pa3fiudueM xapakmepucmuk kabeneu). 3HayeHUs npugedeHsl Ucxo0s u3
munuyHozo Kl 0sueamens (epaHuya IE/IE3). Jeuzamenu ¢ meHbwum KIMJ ysenuuusarom nomepu mowHocmu 8 npeobpazosamese 4acmomoi.
Kacaemcs onpedeneHus pasmepHsix napamempos oxaaxoeHus npeobpasosamesns yacmomel. Eciu yacmoma kommymauuu npegesiuiaem
YCMAHOBJ1eHHYI0 NO YMOJTYAHUIO, BO3MOXeH CywecmeaeHHbIl pocm nomepe. [pugedeHHble OaHHbIE y4YUMbIBAM MOUJHOCMb, hompebgemyto
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHele 0 nomepax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3akKasyuka mo2ym ysenudumes nomepu Ha 30 Bm,
Xxoms 06bI4HO NpU NOSIHOU Hazpy3Ke NIAMebl ynpasaeHus u ycmaHosieHHbIX 00NOHUMebHbIX N1amax 8 eHe30ax A unu B ysenudeHue nomepeo
cocmasnaem ecezo 4 Bm 0na kaxool ninamel.

3) Usmepsemca ¢ ucnosb308aHuem 3KpaHUpPOBaHHbIx kabesneli dsueamens dnuHol 5 m (16,4 ¢pyma) npu HOMUHAILHOU Hazpy3ke u
HOMUHabHOU Yacmome. KI1J, uamepeHHsIl npu HOMUHAMLHOM moke. Knacc sHepeoagekmusHocmu cm. 8 enasa 10.11 KIN4. Momepu npu
yacmuyHoli Haepy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

7.3 [lutaHue oT cetun

MutaHne ot cetn (L1, L2, L3)
HanpsxkeHne nutaHua

380-500 B =10 %, 525-690 B =10 %

Hu3koe HanpsaxeHue cemu/nponadaHue HaNPAXeHUs:

Mpu HU3KOM HanpsXeHUU cemu UU NPU NPONAOAHUU HANPAXEeHUA cemu npeobpasosamesib 4Hacmomsi Npooosixaem
pabomame, NoKa HanpaxeHUe 8 38eHe NOCMOAHHO20 MOKA He CHU3UMCA 00 MUHUMAJIbHO20 YPOBHSA, NpU KOMOpOMm
npoucxooum ocmaHos; 06bIYHO HanpsXxeHUe 0CMAaHo8a Ha 15 % HuXe MUHUMAJ/IbHO20 HOMUHA/IbHO20 HANPAXEeHUA NUMAHus
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npeobpazosameris. BKoyeHue NUMAHUA U NOJTHLIL KpYMAWUU MOMeHM He803MOXHbI NPU HANpsxeHUU cemu Merbwie 10 %
MUHUMAJIbHO20 HANPSXEHUS NUMAHUA npeo6pasosamesns 4acmomei.

YacTtota nutaHmA 50/60 Iy +5 %
Makc. KpaTkoBpemMeHHaa acummeTpua ¢pa3 ceTn nuTaHuA 3,0 % OT HOMMHAMNbBHOrO HaNPAXeHUA nuTalowei cetn”
KoadpdurumeHT akTuBHON MoLHOCTK (A) > 0,9 HOMUHaNbHOrO 3HaYeHUA NPV HOMWHANbHON Harpyske
KoadpduumeHT peakTmBHO MoLHOCTU (cos ) 6NM30K K eanHuLe (> 0,98)
Yucno BkaoveHnit BxogHoro nutanma L1, L2, L3 He 6onee 1 pa3a B 2 MUHYTbI
YcnoBua okpyatolein cpefbl B COOTBETCTBUN € TpeboBaHUeEM Kateropua no nepeHanpsaxeHuto lll/ctenexb
ctaHpapTa EN60664-1 3arpAasHeHuns 2

lMpeobpasosamens yacmomsi no0xo0um 0/1F UCNOJIb308AHUA 8 CXemMe, CnocobHOU npu HanpsxeHuu 480/600 B ebidasame mok
kopomkozo 3amelikaHus (SCCR) 100 KA.
1) Pacdemel ocHosaHel Ha cmaHoapmax UL/IEC61800-3.

7.4 BbIxogHaA MOLWHOCTb U apyrme Xxapaktepuctnkm asuratend

BbixogHble xapakTtepuctunku gauratena (U, V, W)

BbixogHOe HanpsxeHune 0-100 % OT HanpAXXeHnA NUTaHNA
BbixogHaa yacTtoTa 0-590 iy
BbixogHaA yacToTa B peXume MarHUTHOIO MOTOKa 0-300 Iy
Yncno KommyTaumim Ha Bbixoge be3 orpaHnueHna
ONnTenbHOCTb U3MEHEHNA CKOPOCTU 0,01-3600 ¢

1) 3agucum om HanpAaxeHuUa U mowHocmu.

XapaKTepucTnkn KpyTaLero MOMeHTa

MyckoBoW KpYTALMIA MOMEHT (MOCTOAHHBIV KPYTALYMIA MOMEHT) Makcumym 150 % Ha npoTsskeHumn 60 ¢ 2

Meperpy3ka no KpyTALEeMy MOMEHTY (MOCTOAHHBIA KPYTALLUA MOMEHT) Makcumym 150 % Ha npoTaxeHun 60 ¢ 2

1) 3HayeHue 8 npoyeHMax OMHOCUMCA K HOMUHA/IbHOMY MOKY hpeobpa3osamesns 4acmomeoi.
2) 1 pa3 3a 10 muHym.

7.5 YcnoBuA okpy»<atowen cpeabl

Okpy»<atowas cpeaa

Kopnyc D1h/D2h/D5h/D6h/D7h/D8h/E1h/E2h IP21/7vn 1, IP54/T1n12
Kopnyc D3h/D4h/E3h/E4h IP20/waccn
WcnbitaHne Ha BUbpauuio (ctTaHaapTHoe/yCcnneHHoe UCMOoSIHEHNE) 0,79/1,09
OTHOCKTeNbHAA BNaXXHOCTb 5-95 % (IEC 721-3-3); knacc 3K3 (6e3 KoHAEeHCauun) Bo Bpems paboTbl
ArpeccuBHana cpega (IEC 60068-2-43), TecT H=S Knacc Kd
ArpeccmBHan cpega (IEC 60721-3-3) Knacc 3C3
MeTog ncnbitaHnini cootBeTCTBYeT TpeboBaHUAM cTaHzapTa IEC 60068-2-43 H2S (10 aHen)
Temnepatypa okpy»atowen cpeapl (B pexkume kommyTauum SFAVM)

— CO CHMXeHNeM HOMUHalbHbIX XapaKTepuctuk Makcumym 55 °C (131 °F)1
— MPW NOMHOW BbIXOAHONW MOLHOCTW, TUMNOBble asuratenu EFF2 (o 90 % BbIXOAHOFO TOKa) Makcrmym 50 °C (122 °F)
- MPY NOSIHOM HenpepbIBHOM BbixofgHOM Toke MY Makcumym 45 °C (113 °F)
MuH. TemnepaTypa oKpy»katoLieli cpefibl BO BpeMa paboTbl C MOSHOW Harpy3kom 0°C(32°F)
MuH. Temnepatypa oKpy»<atoLleli cpefibl Mpu paboTe C NOHMKEHHOW MPOU3BOAUTENIBHOCTBIO -10 °C (14 °F)
Temnepatypa npu XpaHeHUW/TPaHCNOPTUPOBKe ot -25 po +65/70 °C (ot 13 po 149/158 °F)
Makc. BbicoTa HaZl ypoBHEM MOps 6€3 CHMXEHWA HOMUHAMNbHbIX XapaKTePUCTUK 1000 m (32810yT)
Makc. BbicoTa Haf ypPOBHEM MOPA CO CHUMKEHMEM HOMMHAsbHbIX XapaKTepucTuk 3000 m (9842 dyTa)

1) JononHumensHele ceedeHUs O CHUXeHUU HOMUHAJIbHbIX XapaKkmepucmuk cm. 8 21asa 9.6 CHUXeHUe HOMUHA/TbHbIX
Xapakmepucmuk.

CranpapTbl SMC, nsnyuyerve EN 61800-3
CraHpgapTbl SMC, NOMexXoyCTONYNBOCTb EN 61800-3
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Knacc sHeproadpdextusHocTn" IE2

1) Onpedensemcs 8 coomgemcmauu ¢ mpebosaHuem cmaHoapma EN 50598-2 npu cnedyowjux ycnosusx:

. HomuHaneHas Hazpyska.

. Yacmoma 90 % om HomuHasnieHodU.

. 3asodckas HacmpoUlka 4yacmomel KOMMymayuu.
. 3asodckaa Hacmpolika memoda KoMMymayuu.

7.6 TexHMuecKne xapakTepucTukn kabenen

OnvHa n ceyeHmne Kabenen ynpasneHua

Makc. AnnHa Kabena gBuraTens, 3KpaHVPOBaHHbIN 150 m (492 dyTa)
Makc. gnuHa Kabens pBuratens, HeSKPaHUPOBAHHDIN 300 m (984 ¢yTa)
Makc. nonepeuHoe ceueHue Kabena AnAa ABuraTens, cetTu, Lenu pasgeneHns Cm. enasa 7 TexHuueckue
Harpysku n Topmosa xapakmepucmuku®)
Makc. ceueHne NpoBOLOB, MOAKIIIOYAEMBIX K KNEMMaM YNpPaBneHUA NPU MOHTaXe »KeCTKUM 1,5 Mm°/16 AWG
NPoBOAOM (2 x 0,75 mm?)
Makc. ceueHne NpoBOLOB, MOAKIIIOYAEMBIX K KEMMaM yrnpaBneHUs npu MOHTaxe rmokum Kabenem 1 mm*/18 AWG
Makc. ceyeHne NpoBOAOB, MOAKIIOYAEMbIX K KIIEMMaM YrNpaBieHns Npy MOHTaxe Kabenem C LeHTpanbHOM 0,5 mm*/
xunom 20 AWG
MwuH. ceyeHne NPoBOAOB, NOAKAYAEMbIX K KNeMMam yrpasfieHna 0,25 Mm*/23 AWG

1) JaHHele 0 kabensax numaHusa npueedeHsl 8 2siaed 7.1 dnekmpudeckue xapakmepucmuku, 380-500 B u
enasa 7.2 nekmpuyeckue xapakmepucmuku, 525-690 B.

7.7 Bxon/BbIXOA W XapaKTEPUCTUKM LN yrpaBfieHns

Lindpposbie Bxoabl

Mporpammupyemble undpoBble BXOAbI 4 (6)
Homep Knemmbl 18, 19, 27V, 29, 32, 33
Jlornka PNP nnn NPN
YpoBeHb HanpsaxeHusA 0-24 B nocT. ToKa
YpoBeHb HanpsaxeHus, normyeckuin «0» PNP < 5 B nocr. Toka
YpoBeHb HanpsxeHua, nornyeckas «1» PNP > 10 B noct. ToKka
YpoBeHb HanpsaxeHuA, norndecknin «0» NPN > 19 B noct. ToKa
YpoBeHb HanpsxeHus, normyeckas «1» NPN < 14 B nocrT. ToKa
MakcumanbHoe HanpsxeHne Ha Bxofe 28 B nocT. ToKa
BxogHoe conpotuBneHue, R MpubnusntensHo 4 KOM

Bce yugpossie 8x00bI 2anb8aHu4ecku U3oUpPo8aHsl om HanpaxeHus numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX K/IEMM.
1) Knemmeol 27 u 29 mo2ym 66imb makxe 3anpo2pammupo8aHsl KaK 8bIX00b!.

AHanorosble BXOAbl

KonnuectBo aHanorosbix BXOAOB 2
Homep kKnemmbl 53, 54
Pexumbl HanpsxeHne unm Tok
Bbi6op pexuma MNepekniouatenn A53 n A54
Pexxum Hanps»xkeHna Mepekniouatenb A53/A54 = (U)
YpoBeHb HanpsaxeHusA Ot -10 B go +10 B (macwrabupyembiir)
BxogHoe conpotueneHue, Ri Mpn6nusntenbHo 10 KOM
MakcmanbHoe HanpsXeHue +20 B
Pexxum ToKa Mepekntouatenb A53/A54 = (1)
YpoBeHb TOKa Ot 0/4 po 20 mA (maclTabrpyembiin)
BxogHoe conpotumeneHue, Ri MpubnusntensHo 200 Om
MakcnmanbHbIA TOK 30 mA
Pa3zpewatowan cnocobHOCTb aHaforoBbIX BXOAOB 10 6UTOB (+ 3HaK)
TOYHOCTb aHaNOroBbIX BXOLOB MorpelwHocTb He 6onee 0,5 % OT NOJIHON LWKasbl
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Monoca vactor 100 Iy

AHarnozosble 8X00bl 20/1b8AHUYECKU U30/IUPOBAHbI OM HanpsaxeHua numaxua (PELV) u Opyaux 8bICOKO8O/IbMHbIX K/IeMM.

PELV isolation 2
r =
+24V Control = Mains §
18 ‘— = )
| [
. High —
37 _J voltage [— Motor
Functional ‘
isolation I I
Roass | [ DC-bus
PucyHok 7.1 Usonauna PELV
MmnynbcHble Bxoabl
Mporpammupyemble MMMynbCHble BXOAbI 2
Homepa Knemm MMnynbCHbIX BXOAOB 29, 33
Makc. yacToTa Ha Knemmax 29, 33 (ABYXTaKTHbIA pPeXUM) 110 kly,
Makc. yactota Ha Knemmax 29, 33 (OTKpbITbI KONNEKTop) 5 kly,
MwuH. yacToTa Ha Knemmax 29, 33 4Ty
YpoBeHb HanpsaxeHuA Cm. Lughpposvle 8xo0bl B 2n1aga 7.7 Bxo0/8bix00 U xapakmepucmuku yenu ynpdgieHus
MakcnmanbHoe Hanps)keHne Ha Bxoge 28 B nocT. ToKa
BxogHoe conpoTuBneHue, Ri MpunbnnsntensHo 4 KOM
TouHoCTb Ha MmMnynbcHom Bxoge (0,1-1 ki) MakcrmanbHasa norpelwHocTb: 0,1 % OT NONHON WKanbl
AHanoroebl BbiXo[
KonunyecTBo nporpammmpyembix aHanoroBbiX BbIXOLOB 1
Homep kKnemmbl 42
[lnana3oH ToKa aHanoroBoro Bbixoda 0/4-20 mA
Makc. Harpyska pe3ncTopa Ha aHaJloroBOM BbIXOAE OTHOCKTENbHO obLyero nposoaa 500 Om
TOYHOCTb Ha aHaNOroBOM BbIXOAE MakcrmanbHasa norpelwHocTb: 0,8 % OT NONHON WKanbl
Pazpewatowan cnocobHOCTb Ha aHaNOroBOM BbIXOAe 8 but

AHa10208bIl 8bIX00 2a/16BAHUYECKU U30/IUPOBAH OM HanpsxeHus numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX K/IEMM.

MnaTta ynpaeneHua, nocnefoBaTenbHaa CBA3b Yepes nHtepoeric RS485
Homep Knemmbl 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Knemma Homep 61 Oo6wwin ana kKnemm 68 n 69

Cxema nocnedosamesnbHol c8sa3u RS485 ¢hyHKYUOHANLHO omOesieHa om Opyaux UeHMpPasbHbIX CXeM U 2a/1b8aHUYeCcKU
u301UpPOoBAHA om HanpsxxeHua numanus (PELV).

Lindposon Bbixop,

Mporpammupyemble LUMbpoBble/VMMNYNbCHbIE BbIXOAbI: 2
Homep knemmbl 27, 29"
YpoBeHb HanpsxeHua Ha LudppoBOM/4acTOTHOM BbiXoAe 0-24 B
Makc. BbIXOgHOW TOK (NOTpebutens Uy NCTOYHMK) 40 mA
Makc. Harpy3ka Ha 4acTOTHOM Bbixofe 1 KOm
Makc. emMKoCTHasA Harpyska Ha YaCTOTHOM BbIxofe 10 HO
MwuHMMmanbHaa BbIXOAHaA YacToTa Ha YaCTOTHOM BbIXOAe 0y
MakcumanbHaa BbIxofHaa 4acToTa Ha YaCTOTHOM BbIXOAe 32 kly
ToyHOCTb YaACTOTHOroO Bbixoda MakcrmanbHasa norpelwHocTb: 0,1 % OT NOMHON LWKanbl
Paspeluatolan cnocobHOCTb YaCTOTHBIX BbIXOLOB 12 6ut

1) Knemmeol 27 u 29 mozym 6bime makxe 3anpo2paMmmMupo8aHsl Kak 8xoobl.

Lughposoli 8bix00 2ane8aHUYecKU U30UPOBAH OM HanpsaxeHus numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX K/IEMM.
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Mnata ynpasneHus, Bbixoq 24 B nocT. Toka
Homep kKnemmbi 12,13
MakcumanbHaa Harpyska 200 mA

NcmoyHuK HanpsaxeHusa 24 B nocm. moka 2an68aHUYeckU U30/Upo8aH om HanpsaxeHua numanua (PELV), Ho y Hezo mom xe
nomeHyuas, 4mo y aHano208bix U Yugppossix 8xX0008 U 8bIX0008.

Bbixogpbl pene

Mporpammupyemble BbIXOAbl pene 2
Makc. nonepeyHoe ceyeHve ana Knemm pene 2,5 mm® (12 AWG)
MuH. nonepeyHoe ceyeHne s Knemm pene 0,2 Mm* (30 AWG)
[nwvHa 3auncTtkn nposofda 8 mm (0,3 aronma)
Homepa knemm Pene 01 1-3 (pa3mbikaHue), 1-2 (3ambikaHue)

Makc. Harpyska (AC-1)V Ha knemmax 1-2 (HOPManbHO Pa3OMKHYTbINi KOHTaKT) (pe3ucTuBHas
Harpy3ska)? 3) 400 B nepem. Toka, 2 A

Makc. Harpyska (AC-15)" Ha knemmax 1-2 (HOpManbHO Pa30OMKHYTbI KOHTaKT) (MIHOYKTUBHaA
Harpyska rnpu cos® 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpy3ka (DC-1)" Ha Knemmax 1-2 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (pe3ncTuBHas Harpyska) 80 B nocT. Toka, 2 A

Makc. Harpyska (DC-13)" Ha knemmax 1-2 (HopmanbHO Pa30OMKHYTbI KOHTaKT) (MIHOYKTUBHaA
Harpyska) 24 B nocT. ToKa, 0,1 A

Makc. Harpyska (AC-1)V Ha knemmax 1-3 (HOPManbHO 3aMKHYTbIN KOHTaKT) (Pe3UCTUBHaA Harpyska) 240 B nepem. Toka, 2 A

Makc. Harpyska (AC-15)" Ha Knemmax 1-3 (HOPManbHO 3aMKHYTbIi KOHTaKT) (MHAYKTUBHasA

Harpyska npu cos® 0,4) 240 B nepem. ToKa, 0,2 A
Makc. Harpyska (DC-1)" Ha knemmax 1-3 (HOPManbHO 3aMKHYTbII KOHTaKT) (Pe3UCTUBHAA Harpyska) 50 B mocT. ToKa, 2 A
Makc. Harpyska (DC-13)" Ha knemmax 1-3 (HOPManbHO 3aMKHYTbII KOHTAKT) (MHOYKTMBHAA Harpy3ka) 24 B nocT. Toka, 0,1 A
MuH. Harpy3Kka Ha knemmax 1-3 (HOpManbHO 3aMKHYTbI KOHTaKT), 1-2 24 B nocT. ToKa, 10 MA, 24 B nepem. ToKa,
(HOpManbHO Pa3OMKHYTbIN KOHTAKT) 2 MA
Ycnosua okpyxartolern cpefpl cornacHo ctaHaapty EN60664-1 Kateropusa no nepeHanpsxeHuto lll/cteneHb 3arpasHeHns 2
Homepa knemm pene 02 4-6 (pa3mblkaHue), 4-5 (3ambliKaHue)

Makc. Harpy3ka (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbINi KOHTAKT) (pe3ucTuBHas
Harpy3ska)? 3) 400 B nepem. Toka, 2 A

Makc. Harpyska (AC-15)" Ha kKnemmax 4-5 (HOpManbHO Pa30OMKHYTbI KOHTaKT) (MIHOYKTUBHaA
Harpyska rnpu cos® 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpyska (DC-1)" Ha Knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (pe3ncTuBHas Harpyska) 80 B nocT. Toka, 2 A

Makc. Harpyska (DC-13)" Ha knemmax 4-5 (HopmanbHO Pa30OMKHYTbI KOHTaKT) (MIHOYKTUBHaA
Harpyska) 24 B nocT. ToKa, 0,1 A

Makc. Harpyska (AC-1)V Ha knemmax 4-6 (HOPManbHO 3aMKHYTbIV KOHTaKT) (Pe3UCTUBHaA Harpyska) 240 B nepem. Toka, 2 A

Makc. Harpyska (AC-15)" Ha Knemmax 4-6 (HOPManbHO 3aMKHYTbIi KOHTaKT) (MHAYKTUBHAsA
Harpyska npu cos® 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpyska (DC-1)" Ha Knemmax 4-6 (HOPManbHO 3aMKHYTbII KOHTaKT) (Pe3UCTUBHAA Harpyska) 50 B nocT. ToKa, 2 A

Makc. Harpyska (DC-13)" Ha kKnemmax 4-6 (HOPManbHO 3aMKHYTbI KOHTAKT) (MHOYKTMBHAA Harpy3ka) 24 B nocT. Toka, 0,1 A
MuH. Harpy3Kka Ha Knemmax 4-6 (HOpMasnbHO 3aMKHYTbIN KOHTaKT), 4-5 24 B nocT. ToKa, 10 MA, 24 B nepem. ToKa,
(HOpManbHO Pa3OMKHYTbIN KOHTAKT) 2 MA
Ycnosua okpyxartolern cpefpl cornacHo ctaHaapty EN60664-1 Kateropua no nepeHanpsxexuto lll/cteneHb 3arpasHeHns 2

KoHmakmel penie umerom 2anb8aHU4ecKyr0 paseasky om ocmasbHol yacmu cxeMol 61a200apA ycuneHHol uzonayuu (PELV).
1) IEC 60947, yacmu 4 u 5.

2) Kamezopus no nepeHanpsxeHuto Il.

3) AmmecmosaHHseie no UL npumeHeHusa npu 300 B nepem. moka, 2 A.

Mnata ynpaeneHus, Bbixog +10 B noct. Toka

Homep kKnemmbl 50
BbixogHoe HanpsxeHue 10,5B +0,5B
MakcumanbHaa Harpyska 25 MA

WcmoyHuk HanpsaxeHus 10 B nocm. moka 2asib8aHuU4ecKu U3oaupo8aH om HanpaxeHua numanua (PELV) u opyeux
8bICOKOBO/IbMHBIX KITIEMM.
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XapaKTepucTrKky yrnpaBneHus

Pa3zpewatowan cnocobHOCTb BbIXOAHOW YacToTbl B MHTepBane 0-1000 My +0,003 Iy,
Bpemsa peakunn cuctembl (Knemmbl 18, 19, 27, 29, 32, 33) < 2 m/c
[nanasoH perynnpoBaHUA CKOPOCTU (Pa3OMKHYTbIN KOHTYP)
TouHOCTb perynnpoBaHnsa CKOPOCTU BpaLLeHUs
(Pa30OMKHYTbIN KOHTYP) 30-4000 06/MVH: MaKCUManbHas MOrpeLHoCcTb He 6onee +8 06/MUH

1:100 CUHXPOHHOW CKOPOCTU BpaLleHuA

Bce xapakmepucmuku pe2ynuposaHus OMHOCAMCA K ynpdesieHuto 4-notoCHbIM aCUHXPOHHbIM d8ueamernem.

Paboumne xapakTepuCTVKIN NNaTbl yrnpaeieHus
WHTepBan ckaHMpoBaHuA 5 mc

Mnata ynpasneHus, nocnegosatenbHada cBA3b yepes nopt USB

CrangapTHbin nopt USB 1.1 (nonHaa cKOpoCTb)
Pazbem USB Pasbem USB tna B, pasbem ana ycTponcTs
YBEJJOMJIEHU.

NopknioueHue MK ocywecTenseTca ctaHaapTHbIM Kabenem USB (xocT/ycTpolicTBO).

CoeauHeHne USB ranbBaHnuYeckn N3onnpoBaHoO OT HanpskeHuA nutaHua (c 3awmTton PELV) n apyrnx BbICOKOBONBTHbIX
Knemm.

CoepuriHeHne USB He usonupoBaHo ranbBaHnuyecku ot 3asemneHus. K pasbemy USB Ha npeo6pa3oBaTtene 4acToTbl MOXeT
NoAKNoUaTbCA TONbKO N30NMPOBaHHbIN nepeHocHon MK nnu nsonuposaHHbiii USB-kKabenb/npeobpasoBatenb.

7.8 Macchbl Kopriycos

Kopnyc 380-480/500 B 525-690 B
D1h 62 (137) 62 (137)
D2h 125 (276) 125 (276)
D3h 62 (137) 62 (137)
108 (238)" 108 (238)"
D4h 125 (276) 125 (276)
179 (395)" 179 (395)"
D5h 99 (218) 99 (218)
D6h 128 (282) 128 (282)
D7h 185 (408) 185 (408)
D8h 232 (512) 232 (512)
Tabnuua 7.9 Maccbl KopnycoB D1h-D8h, Kr (¢pyHTbI)
1) Mpu Hanu4uu Knemm yenu pasodesieHUs Hazpy3Ku UU peKynepayuu.
Kopnyc 380-480/500 B 525-690 B
E1h 295 (650) 295 (650)
E2h 318 (700) 318 (700)
E3h 272 (600) 272 (600)
E4h 295 (650) 295 (650)

Ta6bnuua 7.10 Maccbl kopnycoB ETh-E4h, Kr (pyHTbI)

MG38C250
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8 BHelwHWe pa3mepbl 1 pa3Mmepbl KiieMm

8.1 BHelwHne pa3mepbl 1 pa3mepbl Knemm kopnyca D1h

8.1.1 BHewHwue pa3mepbl D1h
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PucyHok 8.1 Bupg cnepegu D1h
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8.1.2 Pa3mepbl knemm Kopnyca D1h

|

|

]
T
P
R

\

|

]

o —

T
T

—
1
—T
T T
T T
—

200 (7.9)
o
°l @ )
@ - - - @ﬂ
' ! 94 (3.7
88 (3.5) g ) &7 37)
il I I I S
2
T T Hk-‘ k-‘H T T ©
I OJ—= — T/I
= =
00 ‘ X )]
o @ = 3 & < @ ) =5 @
e = o = v S = < =] -
" ~ - o N n < = =
[aa} O o < O o] o~ m m
- - — - ~ O o
o~ o~
1 Knemmbl cet nutaHms 3 |[Knemmbl nogknioueHnsa anekTpogsuraTens

2 Knemmbl 3a3emneHuns - |-

PucyHok 8.6 Pasmepbl knemm kopnyca D1h (Bua cnepean)

58 Danfoss A/S © 12/2017 Bce npaBa 3alyuLieHbl. MG38C250



i

BHewwHMe pa3mepbl 1 pa3mepbl K... PyKoBOACTBO MO NPOEKTUPOBaHUNIO

o
=
<
i
o0
o
(2a]
2 5 Q 2
g g
o~ <
~ o
o
—_— M10
O o /
13 13
) ©3) | ©s
32 32
— —=
(1.3) a3 T
1 Knemmbl ceT nuTaHus 2 Knemmbl nofKmoueHns snekTpoasuraTens

PucyHok 8.7 Pasmepbl knemm Kopnyca D1h (Buabl c60Ky)

MG38C250 Danfoss A/S © 12/2017 Bce npaBa 3alyuLLeHbl. 59



BHelwHWe pa3mepbl 1 pa3mepbl K... VLT® AutomationDrive FC 302

8.2 BHelwwHune pa3mepbl 1 pa3mepbl Knemm kopnyca D2h

8.2.1 BHewHwue pa3mepbl D2h
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BOI'IpOCbI MeXaHN4YeCcKoro MoHTa...

PyKOBOACTBO Nno NPOoeKTNpoBaHnIO

9 Bonpocbl MEXaHNYECKOrO MOHTaXa

9.1 XpaHeHune

XpaHuTe npeobpasoBaTenb YacTOTbl B CyxoM mecTe. [lo
MOMEHTa YCTaHOBKM XpaHuTe 060pyaoBaHue B
3anevyaTaHHON ynakoBKe. PekomeHgyemble TemnepaTypbl
OKpYy»KaloLlen cpefbl CM. B 2/1a8a 7.5 Ycnosusa okpyxarowel
cpeobl.

Meprognueckan G¢opMoBKa (3apsaaKka KOHAEHCATOpPOB) B
xofle XpaHeHuA He TpebyeTcs, ey CPOK XpaHEHUsA He
npesbiwaeTt 12 mecAues.

9.2 [NopHATne ycTponcTaa

MpeobpasoBaTesib YaCTOTbl MOXKHO MOAHMMATL TOSBbKO 3a
npefHa3HayYeHHble A/ 3TOro NPOYLUUHbL. YTo6bI n36exaTb
n3rnba NoabEMHbBIX MEeTesb, UCMOSb3yiNTe METANNTUYECKUIA
CTEPXKEHD.

ABH/MAHUE!

PUCK NETAJIbHOIO NCXOOA W CEPbE3HbIX
TPABM

Mpu nogbeme TAXeNbIX rpy30B C/iefyiTe MeCTHbIM
HopMam no TexHuke 6esonacHocTu. HeBbinonHeHne
peKomeHAaumii U MeCTHbIX NPaBUl TEXHUKU
6€30MacHOCTN MOXKET NPUBECTMN K NIeTaJIbHOMY ncxopay
WNn cepbe3HbIM TpaBMaMm.

. Y6epuTecb, uTo NnogbemHoe obopyaoBaHue

HaxoAWTCA B Hagneawem paboyem COCTOAHMMN.

. Bec pasnnuHbIX pasmepoB Kopryca cM. B
2naea 4 OnucaHue u3zdenus.

. MakcumanbHbIi AnameTp TpaBepcbl: 20 mm (0,8
Aoinma).

. Yron mexpay BepxHeil yacTblo npeobpasoBartens
M NOABEMHDBIM TPOCOM [OJIKEH COCTABNATb 60°
wnun 6onblue.

130BF685.10

PucyHok 9.1 PekomeHpyemblin cnocob nogbema

9.3 Pabouan cpepna

B cnyuae ycraHoBKM npeobpasosaTens 4acToTbl B MecTax,
rae B BO3[yxe COAepMaTcaA Kanau »KnaKocTu, Teepable
4acTULbl MW Bbi3blBalOLMeE KOPPO3KIO rasbl, yoeaurtecs,
4yTo Knacc IP/Tmn ycTponcTBa COOTBETCTBYIOT OKPYXKaloWwmm
ycnosuam. Cneundukaumm, Kacaowmeca okpyatoLen
cpefibl, CM. B 21a8a 7.5 Ycnosusa okpyxaroujeli cpeobl.

YBEZJOMJIEHU

KOHOEHCALWMA

Bnara moeT KOHAEHCUPOBATbCA Ha JIEKTPOHHbIX
KOMMOHEHTaX U Bbi3biBaTb KOPOTKME 3aMblKaHusA. He
Npon3BoOAUTE YCTAaHOBKY B MecCTax, FAe BO3MOXKHa
oTpuuaTenbHas Temnepartypa. Ecnu temnepartypa
npeo6pasoBaTens MeHblUe, YeM TeMnepaTypa
OKpY»Kalolleil cpefibl, peKOMeHAYeTCs YCTaHOBUTb B
wkad oborpeBatenb. PaboTa B pexkume oxkugaHus
CHWXXaeT PUCK KOHAEHcaLumn Ao Tex nop, noka
paccenBaemMasi MOLHOCTb MOAAEPKUBAET OTCYTCTBME
Bnarv B 3N1IeKTPUYECKol cxeme.
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YBE/JOMJIEHU,

3KCTPEMAJIbHbBIE YCIOBUA OKPYKAIOLLEN
CPEQDI

BbicOKMe 1 HU3KME TemnepaTypbl OTPULATENbHO BANAIOT
Ha paboume xapaKTepucTuKu 1 CPOK cyx6bl
o6opyaoBaHus.

. 3anpelyaeTtca ucnonb3oBaTb 06opyfoBaHue B
cpefax c TemnepaTypoi OKpy»alolero Bo3gyxa
Bbiwe 55 °C (131 °F).

. Mpeo6pasoBaTenb YacToTbl MOXeT paboTaTb
npu Temneparypax ot -10 °C (14 °F). OgHako
npasuibHas pa6oTa Npy HOMUHANbHOM
Harpyske rapaHTVpyeTcs TOJIbKO Npu
Temnepatype 0 °C (32 °F) nnu Bbiwe.

. Ecnn TemnepaTypa oKpy»aioliero Bosfyxa
BbIXOAMT 3a AONYCTMMble Npeaensbl, TpebyeTca
ycTaHOBKa [ONONHUTENIbHOTO
KOHAMLMOHMpYIoLero o6opyaoBaHna ans
wkada nnu nnowagkm, Ha Kotopom
ycTaHOBNEHO o6opyAoBaHMe.

9.3.1 la3bl

ArpeccuBHble rasbl, TakMe Kak CepoBogopos, Xnop wum
aMMMaK, MOTYT NOBPeauTb dNeKTpUYeckne 1 mexaHuyeckmne
KOMMOHEHTbI. [1nA CHMXeHNA HeraTMBHOro BO3AeNCTBUA
arpeccriBHbIX ra3oB B YCTPOWCTBE MUCMOMb3YyTCA Nnathbl C
KOHbOPMHbBIM NOKpbITYEeM. TpeboBaHUA K KNaccy 1 CTeMeHU
3aLWKMTbl KOHPOPMHOIO MOKPbLITUSI CM. B 2/1a8d 7.5 Ycnosus
okpyxatoujeli cpeosl.

9.3.2 lMbinb

Mpu ycTaHoBKe NpeobpasoBaTens B 3ambllIeHHON cpefe
0bpaTnTe BHMMaHWeE Ha cnegytollee:

Mepuopunyeckoe TexobcnyKrnBaHne

Korga nbinb HakananBaeTcA Ha SNMEKTPOHHbIX KOMMOHEHTAX,
OHa [eNCTBYET Kak M30MALUMOHHbIN CNOW. ITOT CNoW
CHVXKaeT OXNaXxAaloLyo CrNoCcoBHOCTb KOMMOHEHTOB, 1
KOMMOHEHTbI HarpesaloTcA. Bbicokasa Temnepatypa
NPVIBOAUT K COKPALLEHMNIO CPOKa CIYXObl 3N1EKTPOHHbBIX
KOMMOHEHTOB.

Cnepute 3a TeMm, uTobbl Ha pafMaTope ¥ BEHTUNATOPax He
06pa3oBbIBaIMCb HAPOCTbI MbiNW. [JONONHUTENbHYIO
MHOOPMALIMIO O TEXHUYECKOM OBCNYKMBAHUN U PEMOHTE
CM. B pyKOBOOCM8e No 3Kcnayamauyuu.

BeHTI/Iﬂf-ITOpr oxnaxXaeHunAa

BeHTVIJ'IﬂTOpr obecneynBatoT NPUTOK OoxXNaXxpatuwero
BO34yXa K npeo6pasoBaTemo yacToTbl. Korga BEHTUNATOPDI
pa6OTal0T B 3aMnblNeHHON cpene, nbinib MOXET Bbl3BaTb
I'Ipe)K}J,EBDEMeHHbIVI BbIXO4 BEHTUNATOPA N3 CTPOA. Mbinb
TaKXe MOXEeT HakKamineaTtbCA Ha Nnonactax BEHTUNATOPOB,

Bbl3blBaA ,qmc6anch, M3-3a KOTOPOro BEHTUJIATOPbI HE
CMOTYT Hagnexawmm o6pa30M OoXnaxnaaTb yCTpOI;ICTBO.

9.3.3 lNloTeHumManbHO B3pbIBOONACHbIE
cpenpbl

ABHVMAHUE!

B3PbIBOOINACHAA ATMOCOEPA

He ycTaHaBnuBaiiTe npeo6pasoBatenb 4acToTbl B
noTeHUManbHO B3pbIBOONACHOI aTmocdepe.
Mpeob6pasoBaTenb YacTOTbl ClleAyeT yCcTaHaBANBaTh B
wKkady 3a npepenamu 1ol 30Hbl. HecobniopeHne aton
peKkomeHAaLMUy NOBbIWAET PUCK JIeTaNIbHOFO UCX0Aa Unu
nonyyeHns cepbesHbIX TPaBM.

Cuctembl, paboTalolme B NOTEHLMANbHO B3PbIBOOMACHbIX
cpepfax, AOMKHbI COOTBETCTBOBaTb 0COObIM TPEOOBaHUAM.
OunpekTtnea EBpocotosa 94/9/EC (ATEX 95) onucbiBaeT
paboTy 3MEKTPOHHbIX YCTPOWNCTB B NOTEHLMANBbHO
B3PbIBOOMACHbIX aTMocdepax.

. Knacc 3awmtbl d npegnonaraet, 4to B ciydae
MOAB/IEHNS NCKP OHU He BblIAYyT 3a Npeaesbi
3almuleHHon obnacTu.

. B knacce e 3anpeleHo No6oe BO3HMKHOBEHME
NCKP.

Osuratenu c 3awmton Knacca d
He tpebyeT ofobpeHus. TpebyeTca ocobada npoBofka u
3aWmTHble 060M10YKN.

JBuratenn c 3awmnTon Knacca e

B couetaHun c nmetowmm ceptudukaumio ATEX
YCTPONCTBOM KOHTponA Temnepatypbl PTC, Takum Kak
nnata VLT® PTC Thermistor Card MCB 112, ana ycTaHOBKM
He TpebyeTcA OTAENbHOrO paspelleHna YNoNIHOMOYEHHOM
opraHu3sauuu.

Osuratenu c 3awmton Knacca d/e

Cam JBuratenib OTHOCUTCA K KNlaccy € 3alyuTbl OT
NCKPOObpa3oBaHuA, a MPOBOAKa ABUraTens u
coefuHUTeNbHOe 06opyLOBaHNE COOTBETCTBYET
TpeboBaHuAM Knacca d. Ina ocnabneHns nNMKOBOro
Hanps>KeHVsA NCMONb3yNTe CUHYCONAHBIA GUALTP Ha
BbIxoZe npeobpa3oBaTensi 4acToTbl.

MNpu ncnonbsoBaHun npeobpasoBatens B NOTEHLMANIbHO
B3pbIBOONacHON aTmocdepe ncnonb3ynTe cnepyioulee
o6opyaoBaHue:

. [lBrratenu c 3aWwmTon oT NCKPOOobpa3oBaHMsA
Knacca d unu e.

. Jatumk Temnepatypbl PTC ana otcnexmsaHua
TemnepaTypbl ABUraTens.

L] KOpOTKVIe Kabenu aNeKTpoasuraTena.

. BbIxogHble CMHYconaHble GUNLTPbI, ecn
3KpaHMPOBaHHble Kabenu apuratens He
NCMONb3YIOTCA.
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PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

MOHUTOPUHI C NCMOJIb30OBAHUEM
TEPMUCTOPHOIO AATYUKA OBUTATENA
MNpeo6pasoBaTeny 4acToTbl C AONONIHUTENbHON NNaTon
VLT® PTC Thermistor Card MCB 112 cepTudnunpoBaHbl B
COOTBETCTBUM €O cTaHgapTamu PTB gna ucnonb3oBaHusa B
NoTeHLMaNbHO B3PbIBOOMNACHbIX cpepax.

9.4 KoHdurypauum MoHTaka

B Ta6nuya 9.1 nepeymncneHnl JOCTYMHble KOHbUrypawmm
MOHTaXa AnA Kaaoro kopnyca. KOHKpeTHble MHCTPYKLMK
Mo YCTaHOBKe Ha LWuUTe/CTeHe NN NOACTaBKe CM. B
pykogodcmee no skcnayamayuu. CM. TakKe

2/1a8a 8 BHewHUe pasmepsl U pazmepbl KIeMM.

YBEJOMJIEHU

OwrbKa MOHTaXKa MOXeT npnBecTn K neperpesy n
CHUXEeHNI0 YPOBHA Npon3BoAUTENIbHOCTW.

Kopnyc MoHTax Ha cTeHe/B MoHTax Ha nopacraBKe
wkady (060cobneHHan ycTaHOBKa)
D1h X X
D2h X X
D3h X" -
D4h X" _
D5h - X
D6h - X
D7h - X
D8h - X
Elh - X
E2h - X
E3h x2) -
E4h X2 _

Ta6nuua 9.1 KoHdurypauum moHTaxa

1) Moxem MOHMUPOBAMbLCA HA CMeHy, HO 8 C8A3U C
npedycmompeHHoU 0718 3mo2o npeobpasogamesns yacmomel
cmeneHobto 3awumesl Danfoss pekomeHdyem MOHMUPOBAMb €20 HA
wume 8Hympu Kopnyca.

2) lNpeobpazosamesib 4HacmMomel MOXHO CMOHMUPOBAMb
cnedylowumu cnocobamu:

- BepmukaneHo, Ha 3a0Heli hiacmuHe wuma.

- BepmukaneHo, 88epx Ho2amu HA 3a0Heli N1acmuHe wuma.
Ob6pawalimecs Ha 3a800.

- lopusoHmasnvHo Ha 3adHell nosepxHoCMu
npeobpazosamesna 4acmomel, Ha 3adHeli niacmuHe
wuma. Obpawatimece Ha 3aeoo.

- lopu3oHmaneHo, Ha 60ko8ol nosepxHOCMU
npeobpaszosamesna 4acmomeol, Ha HUXHeU naacmuxe
wuma. Obpawatimece Ha 3aeo0.

YTto cnepyet yyecTb Npu yCTaHOBKeE:

. YcTaHOBUTE YCTPOWCTBO Kak MOXHO 6nivke K
ABuratento. MakcmanbHble AfvHbI Kabenen
ABuraTenen cm. B 2s1as8a 7.6 TexHuuyeckue
Xapakmepucmuku kabesned.

. ObecneybTe YCTONUMBOCTb YCTPONCTBA,
CMOHTVPOBAB €ro Ha TBepAOoW NOBEPXHOCTY.

o Y6enuTech, UTo MeCTO, MOArOTOBNEHHOE ANA
MOHTaXa, BbIEPXKUT Maccy yCTpOICTBa.

. Y6epanTech, UTO BOKPYr YCTPOMCTBa [AOCTAaTOYHO
NPOCTPAHCTBA ANs HAAJIEXALUEro OXaXaeHus.
Cm. 2niasa 5.7 0630p oxax0eHUs 8 MbllIbHOM
KaHane.

. Y6eautecb, UTO UMEETCA BO3MOXKHOCTb
OTKpbIBaHMA ABEPLbI.

. YcTpoiiTe BBOA Kabenei cHu3y.

9.5 OxnaxpeHue

YBEJJOMJIEHU

OwnbKa MOHTaX<a MOXET NPUBECTU K Neperpesy U
CHMXKEHUIO YPOBHA NpousBoanTenbHocTU. [ina
nNpaBuWIbHON YCTAaHOBKMN crieaynTe yKasaHUAM B
enasa 9.4 KoHgueypayuu moHmaxa.

. B BepXxHel 1 HUXKHeN YacTu npeobpasoBaTens
cnepyeT OCTaBUTb 3a30p ANA JOCTyna BO3gyxa
Ans oxnaxgeHusa. TpeboBaHMA K 3a30pam: 225 Mm
(9 nronmos).

. Ob6ecneybTe JOCTAaTOUHYIO CKOPOCTb MOAAYM
Bo3gyxa. Cm. Tabnuya 9.2.

. CnepyeT NpUHATL BO BHMMaHWE CHUXeHue
HOMMHasbHbIX XapakTepuCcTK Npu TemnepaTypax
HaumHaa ¢ 45 °C (113 °F) go 50 °C (122 °F) u
BblcOTax HauuHaa ¢ 1000 m (3300 ¢yToB) Hag
ypoBHeM Mops. MoapobHble cBeaeHNA o
CHUXKEHUM HOMUHAMNbHbIX XapaKTePUCTUK CM. B
2nasa 9.6 CHuxeHue HOMUHA/IbHbIX
Xapakmepucmux.

[na oxnaxpgeHua npeobpasoBaTena YacTOTbl UCMOJb3yeTCA
TbIAIbHBIN KaHan, No KOTOPOMY OTBOAMTCA OXJlaxAatoLwmmn
BO3[yX OT pagmartopa. Yepes TbifibHbIN KaHan yxoauT
npumepHo 90 % oxnakpalolero Bosyxa paguartopa.
YT106bI NepeHanpaBnTb BO3AYX TbIIbHOrO KaHana oT maHenu
WAW 13 NOMeLLeHUA, UCNONb3ynTe cnegylollee

obopypoBaHue:
. OxnaxfeHne C NOMOLLbI0 BEHTUIALNOHHOTO
KaHana

InAa cnyvaes, Korpa npeobpa3soBaTenb YacToTbl
IP20/waccm yctaHosneH B Kopnyce Rittal,
npeaycMOTPEHbl KOMMEKTbl OXNaxAeHna yepes
TbIMIbHBIN KaHan, KoTopble NO3BONAIOT HanpPaBnATb
oxnaxkawoLmnii Bo3gyx pagvatopa 3a npegesnbl
naHenu. Micnonb3oBaHne 3TUX KOMIMIEKTOB
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YMeHbLUAeT Harpes nNaHenn n no3BonAeT
YCTaHaBnBaTb Me€HbLUME ABEPHbIE BEHTUNTATOPDI.

. Oxna)kgeHune yepes 3afHIO0 CTEHKY
YcTaHOBKa Ha YCTPOWCTBO BepXHel KPblLKN 1
KPbILKM OCHOBaHWA MO3BOJNIAET Npu
MCMOJIb30BaHNY TbIIbHOTO KaHana BblbpacbiBaTb
OXJTaXXJaloLWMN BO3yX 3a Npeaesibl KOMHaTb.

YBEJJOMJIEHU

Dna kopnycos E3h n E4h (IP20/waccn) B Kopnyce
Heo6xoANM Mo MeHblUuell Mepe OfiViH ABepPHOI
BEHTUNATOP ANA OTBOAA Temnna, He OTBOAUMOrO B
TbiNbHbIV KaHan npeobpa3soBaTena 4acToTbl. OHK
NO3BOJNIAT TaKXKe YAanATb Niobble AOMNONHUTENbHbIE
TennonoTepu ot Apyrux KOMMNOHEHTOB BHYTPU
npeo6pasoBartensa yactotbl. YTo6bI BbIOpATH
COOTBETCTBYIOLMII pa3mep BeHTUNATOPA, paccyuTaiite
CyMMapHbIii TpebyeMmblii MOTOK BO3AyXa.

O6ecneybTe HEOBXOAMMbIN MOTOK BO34yXa ANA paguaTopa.

Tunopasme [NlBepHo/BepXHUI BeHTunatop papnatopa
P BEeHTUNATOP M3/ (Ky6. cM B MuH)]
[M*/4 (ky6. cM B MUH)]
D1h 102 (60) 420 (250)
D2h 204 (120) 840 (500)
D3h 102 (60) 420 (250)
D4h 204 (120) 840 (500)
D5h 102 (60) 420 (250)
D6h 102 (60) 420 (250)
D7h 204 (120) 840 (500)
D8h 204 (120) 840 (500)

Tabnuua 9.2 HTEHCMBHOCTb LMPKYNALUN BO3AyXa B Koprycax
D1h-D8h

Tunopasme [ilBepHoIA/BEpPXHUI BeHTunaTop papguatopa

P BEHTUNATOP [M*/4 (ky6. cM B MUH)]
[M*/4 (Ky6. cM B MUH)]

E1h 510 (300) 994 (585)

E2h 552 (325) 1053-1206 (620-710)

E3h 595 (350) 994 (585)

E4h 629 (370) 1053-1206 (620-710)

Ta6nuua 9.3 MHTEHCMBHOCTb LMPKYNALMM BO3AyXa B Kopnycax
E1h-E4h

9.6 CHUKeHne HOMUHANbHbIX
XapaKTepucTmK

CHVXXEHNE HOMMHAJbHbBIX XapaKTePUCTVK ABNSETCA
CNOCO6OM YMEHbLUIEHWS BbIXOAHOIO TOKa AJ1A TOro, YTobbl
n3bexaTb OTKNIOUEHUA Npeobpa3oBaTeNa YacToTbl NpU
LOCTVKEHMMN BbICOKMX TemnepaTyp B Kopnyce. Ecnin ectb
OCHOBaHMWsA OXWAaTb, YTO NpeobpasoBaTeNb YacToOTbl OyaeT
paboTaTb B 3KCTPEMasibHbIX YCNOBUAX, MOXHO BblOpaTb
60nee MOLLHbIN NpeobpasoBaTesib YacToTbl, YTOObI

NCKNTIOYNTb HeO6XOD,I/IMOCTb CHUXEHNA HOMUHaNbHbIX
XapaKTePUCTUK. DTO Ha3blBAETCA CHUMXEHMEM HOMUHANbHbIX
XapaKTeEPUCTUK BPYUHYIO. B octanbHbIx aiyyaax
npeo6pa3OBaTenb 4aCTOTbl aBTOMATUYECKN YMEHbLUAET
BbIXOp,HOI7I TOK, YTOObl UCKIOUNTb BO3HMKHOBEHWE
neperpeBa BCNeACTBME SKCTPEMAJIbHbIX yCHOBI/IIZ.

CHW)KeHNe HOMMHaNbHbIX XapaKTepUCTMK BPYUHYIO
Danfoss pekomeHgyeT BbiOpaTb NpeobpasoBaTesib YacToTb
Ha oflvH Tunopa3smep 6onblue (Hanpumep, P710 BmecTo
P630), ecnn npucyTcTBYIOT Cnegyiolime yCioBus:
. Huzkaa ckopocTb — gnuTenbHas paboTta Ha
HU3KUX 060pOTax B MPMMEHEHUAX C MOCTOSHHbBIM
KPYTALLMM MOMEHTOM.

. Hu3Koe JaBneHne BO3ayxa — 3SKCMyaTaums Ha
BblcoTax Bbilwe 1000 m (3281 oyT).

. BbicoKan TemnepaTypa OKpy»aiowein cpeabl —
paboTa nNpuw TemnepaType oKpyKaloLen cpegbi
10 °C (50 °F).

. BbicoKas yactoTa KOMMyTaL K.
. OnvHHble Kabenn snekTpoaBuraTens.
. Kabenu ¢ 60/bWwnM ceyeHnem.

ABTOMaTUYECKOE CHMKEHNE HOMUHANbHbIX
XapaKTepucTunk

YT06bI yCTpaHWTb Neperpes B Kopnyce, npeobpasoBaTesnb
4acCTOTbl aBTOMATNYECKN U3MEHAET YacToTy KOMMYyTaLum
unu cxemy kommyTtaumm (PWM Ha SFAVM) npum
O6HApYXeHUN criepyowmx pabounx ycnoBuii:

. Bblcokasa TemnepaTypa Ha nnaTte ynpaB/ieHUA uan
paguatope.
. Bblcokasa Harpyska Ha ABuratesib UM HU3KaA

CKOpPOCTb ABUratenAa.

. MoBblweHHOE HanpAaxeHne B uenn noCctoAHHOro
TOKa.

YBEJJOMJIEHU

ABTOMaTUYECKOE CHMKeHNe HOMUHAlbHbIX
XapaKTepucTMK NPONCXOAUT UHa4ve, Korga ansa
napametpa napamemp 14-55 BbixoOHOU ¢hunemp ykasaHo
3HaueHune [2] CuHyc.punbmp, gukc.

9.6.1 CHUXeHne HOMUHaNbHbIX
XapaKTePUCTMK Npun paboTe Ha
HU3KKX CKOPOCTAX

Korga aeuratesib MOAKMOUEH K Npeobpa3oBaTenio YacToTbl,
Heo6xoaMMo obecrneunTb JOCTAaTOUHOE OXMaXaeHue
Asuratens. TpeGyemblil ypoBeHb OXNaXXAeHUA 3aBUCUT OT
cnepyowyx GakTopoB:

. Harpy3ka Ha aBuratene.
. Pabouasi ckopocTb.
. MpoaomKnTENbHOCTL PAbOTHI.
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PeXX1M C NOCTOAHHbIM KPYTALMM MOMEHTOM 9.6.2 CHUXeHMe HOMMHaNbHbIX

B nprmeHeHuAX ¢ GUKCMPOBAHHBIM KPYTALLMM MOMEHTOM XapPaKTeEPUCTUK C yBENTNYEHNEM

MOTyT BO3HMKaTb NMpobnembl Npu paboTe Ha HU3KUX BbICOTbI

obopoTax. B pexumax ¢ NOCTOAHHBIM KPYTALYUM MOMEHTOM

[BUraTeNlb MOXET MeperpeBaTbCs Ha Manblx 060poTax n3-3a C noHmKeHnem aTMOChHepHOro AaBfeHNA OXNaXXAaloLLan
HeAOCTaTOYHON NOAAYM BO3AYXA ANA OXNAXKAEHUA OT cnocobHocTb BO3Ayxa yMeHbluaeTca. [pu BbicoTe Haa
BCTPOEHHOro BEHTUIATOPA ABUraTesa. ypoBHeM Mopsa ao 1000 m (3281 ¢yT) cHKeHne

Ecnn pBuratenb NnocTtosiHHO paboTaeT Ha o6opoTax, HOMUHaNbHbIX MapameTpoB He Tpebyetcs. Mpu BbicoTe
COCTaBNSAIOWMX MEHBLUE MOSIOBUHbI HOMUHAMIBHOTO 6onee 1000 m (3281 dyT) HEOOXOANMO CHIXKATL
3HauYeHNA CKOPOCTU BpalLeHus, TO HEOBGXOAUMO AOMyCTUMYIO TemnepaTypy okpyxatowein cpeabt (Tams) wiv
[OMOMHUTENbHO MOfABaTh BO3AYX AN OXNaXAEHUA MaKCMMabHbIN BbIXOAHOW TOK (lvirmax). CM. PucyHok 9.2.

asuratens. Ecnu HeBo3moXHO obecneumTb

JOMOMHUTENbHOE BO3AYLIHOE OXNaXKAeHVe, Kak ;
anbTepHATVBY MOXHO WCMONb30BaTh ABMraTeNb, . 2t 100% oy
npeaHasHayeHHbIN ANnA NPUMEHEHNA C HU3KUMMN aMta}(i"M“;fv\/:)X HO NO
CKOPOCTAMMW/MOCTOAHHBIM KPYTALMM MOMEHTOM.

130BT866.10

100% F-5K

Pexxnmbl ¢ nepemeHHON (KBagpaTUYHO 3aBMCUMON)
BENMUNHON KPYTALLEro MOMeHTa

JlononHNTenbHoE OXMaXaeHUe UAN CHUXKeHNe
HOMVHaNbHBIX XapaKTePUCTUK ABUraTena He TpebyeTca B 929
MPUMEHEHWSX C MEPEMEHHIM KPYTALIM MOMEHTOM, A ‘ ‘
KPYTALMI MOMEHT NPOMOPLIVIOHaNeH KBagpaTy CKOPOCTH, a ‘ ‘

MOLHOCTb NPOMOPLIMOHaNbHA Kyby CKOpocTU. OBbIUHBIMY : : :

npyMepamMu NPUMEHEHMIA C MepeMeHHbIM KPyTALM Tkm Zkm 3km  Altitude (km)

MOMEHTOM SIBASIOTCA LIEHTPOGEXHbIE HACOCHI 1 PucyHok 9.2 CHuXeHne BbIXOLHOrO TOKa B 3aBUCUMOCTU OT
BEHTUAATOPDI. BbICOTbI Haji YPOBHEM MOpPA Mpu TemnepaTtype

96%

F-11K

oKpy»atowein cpegbl Tams,Max

Ha PucyHok 9.2 BugHo, uto npu Temnepatype 41,7 °C

(107 °F) poctynHo 100 % HOMVHANbHOIO BbIXOAHOIO TOKa.
Mpu Temnepatype 45 °C (113 °F) (Tams, max — 3 K)
goctyneH 91 % HOMMHANbHOIO 3HAaYeHNA BbIXOAHOIO TOKa.

9.6.3 CHWXeHVe HOMVHAMNbHbIX XapaKTepUCTUK AN1A TEMNEPATypbl OKPY»KatoLwero Bo3ayxa u
4aCTOTbl KOMMYTaL M.

YBEZJOMJIEHU
CHUXEHUE HOMUHAJNbHbIX XAPAKTEPUCTUK B COOTBETCTBUI C 3ABOACKMU
HACTPOUKAMU

[Ons npeo6pasosateneii yactoTbl Danfoss yxe NpeaycMOTPEHO CHUKEHME HOMUHANbHBIX XapaKTePUCTUK No
TemnepaType okpy»aiowei cpeabl (55 °C (131 °F) Tamsmax u 50 °C (122 °F) Tams,ava).

Bocnonbayiitech rpadukamu ¢ Tabauya 9.4 no Tabnuya 9.5, uTobbI ONpPefenuTb, CleayeT N CHUKaTb BbIXOAHOW TOK B
3aBMCUMOCTM OT YacCTOTbl KOMMYTaLMM 1 OKpY»KatoLlei Temnepatypbl. Ha rpadukax lout 0603HauaeT NpoLeHT oT
HOMUWHANbHOTO BbIXOAHOIO TOKa, @ fsw MoKa3blBaeT YacTOTy KOMMYTaLUW.
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Kopnyc MeTop, Bbicokasa neperpyska (HO), 150 % HopmanbHaa neperpyska (NO), 110 %
KOMMyTauuu
D1h-D8h 60 AVM 110 = 110 =
5 s
o b
N90-N250 100 5 100 ]
380-500 B = 0 =
—90 =
5 \\ < 80 >~
380 3
70 45°C(113°F)
70 50°C(122°F) 50°C(122°F)
55°C(131°F) 60 55°C (131°F)
60 50
o 1 2 3 4 5 6 7 89 o 1 2 3 4 5 6 7 8 9
fow [kHz] fsw [kHz]
SFAVM = 110 =
110 3 100 3
2 R
100 - %0 -
a0 Teo
3 3
80 "2 40°C (104[F)
45°C(113[F)
70 45 °C(113[F) 60 50 °C (122[F)
50°C(122(F) 55°C(131[F)
60 55°C(131[F) 50
0 1 2 3 4 5 6 0 1 5 3 4 5 6
fsw [kHz] fsw [kHz]
E1h-E4h 60 AVM 110 = 10 >
N S
NA N
N315-N500 100 & 100 g
2
380-500 B . o -
g9 g
H 280
80
\ 70 N 45°C(11B°F)
70 50 'C(122°F) 50 °C(12R °F)
55°C(131°F) 60 55°C (131 °F)
60 50
0 L 2 3 4 5 6 7 0 1 2 3 4 5 6 7
fsw [kHz] fsw [kHz]
SFAVM o - =
2 110 8
NA N
< x
100 2 ]
@ 100 2
=90 %
5 g
2 -
80 3 80
70 45 :C(HS:F) 7 140 °C (104 °F)
50°C(122°F) 445 °C (113 °F)
0 55°C(131°F) 50 °C(122°F)
60 g =
0 1 2 3 4 5 55 °C (131 °F)]
fsw [kHz] 50
0 1 2 3 4 5
fsw [kHz]

Ta6nuua 9.4 TabnnLbl CHUKEHNA HOMUHAJIbHBIX XapaKTePUCTUK A1 nNpeobpasoBaTeneil YacToTbl C HOMUHAJIbHBIM HanpaXeHnem
380-500 B
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Kopnyc MeTop, Bbicokaa neperpyska (HO), 150 % HopmanbHasa neperpyska (NO), 110 %
KoOMMyTaunn
D1h-D8h |60 AVM 1o = 1o 5
= IS
®
N55K-N315 i g
100 2 100 o
525-690 B - -
=% = 2
Zs0 g8
3 el
\ 20 \\ 45°C(11B°F)
70 50°C(12p°F) 50°C(122°F)
55°C (131 °F) 60 55°C31 )
60 50
0 1 2 3 . kH4 5 6 7 o ] ) 3 4 s 6 E
swikiz] fswkHz]
SFAVM = -
110 g 110 3
< NA
] 100 &
100 o @
20
g0 g
N 580
7 40°C (104 °F)
o 45°C(113°F) 45°CO13°F)
50°C (122 °F) 60 50°C(122°F)
0 55°C(131°F) 55°C(131°F)
0 1 2 3 4 5 50
fsw[kHz] 0 1 2 3 4 5
fsw [kHz]
E1h-E4h 60 AVYM 110 = 110 5
s
2 8
N355-N710 100 % 100 ;.g
525-690 B N - 0 ™~ =
390 g I~ \
& N N 5 ™~
= N 2 80
330 ™~ \\
\\ . I~ 45°C[(113°F)
70 s0°c|(122°F) o cli22°)
55°C(131°F) 60 55°C[131°F)
60 50
00 05 10 15 20025 [k:';l’ 3540 45 50 55 00 05 10 15 20 25 30 35 40 45 50 55
fsw [kHz]
SFAVM 110 = =
= 110 o
g 2
100 S é
] 100 R
% %0 %0
3 -
g
80 \\ g 80
3 \
70 45°CP3°F) 2 \ 40°C 104 F)
50°C (122°F) . .
. . 45°C(13°F)
60 55°C(1B1°F) 60
00 05 10 15 20 25 30 35 40 50°C(122°F)
fsw [kHz] 55°C(131°F)
50
00 05 10 15 20 25 30 35 40
fsw[kHz]

Ta6bnuua 9.5 Tabnuubl CHUKEHUA HOMUHaNbHbIX XapaKTepuctuk ansa npeo6pa303a'rene|7| 4acCTOTbl C HOMWUHANbHbIM HanpAXXeHnem
525-690 B
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10 Bonpochbl 371eKTPMUYECKOro MOHTaXa

10.1 WIHCTPYKUUM MO TEXHMKeE
6e3onacHoCTn

O6Lwne NHCTPYKUMM MO TEXHUKe 6e30MacHOCTM CM. B
2nasa 2 TexHuka 6esonacHocmu.

ABHWUMAHWUE!

NMHOAYUNPOBAHHOE HAMPAMKEHUE
MHpayunpoBaHHOe HanpsA)KeHne OT BbIXOAHbIX Kabenei,
MAYLWNX K ABUraTeNsM OT pasHbIX NpeobpasoBartenen
4YacToTbl U NPOJIOKEHHbIX PAJOM APYr C APYTOM, MOXeT
3apAAUTb KOHAeHcaTopbl 060opyAoBaHMA Aaxe npu
BbIK/IIOYEHHOM U1 3a6noKupoBaHHOM 06opyAOBaHMN.
Hecob6niopeHne Tpeb6oBaHWii K pasgenbHON NpoKnagKe
BbIXOAHbIX Kabeneln aBuratena uan ncnonb3oBaHUIO
3KpaHUPOBaHHbIX Kabenen mMoXeT NpUBeCTU K
netanbHOMY MCXOAY WIN CEPbE3HbIM TpaBMaM.

. MpoknagbiBaiiTe BbIXOAHbIE Kabenu ABuratens
OTAENbHO WM NCMONb3YNTe SKPaHNPOBaHHbIE
Kabenu.

. OpHoBpeMeHHO 6noKupyiiTe Bce
npeo6pasoBaTeny 4acToThbl.

ABHWUMAHWUE!

OMACHOCTb NMOPAXEHNA TOKOM
MNpeo6pa3oBaTenb YacTOTbl MOXET BbI3BaTb NOsABIEHNE
MOCTOAIHHOTO TOKa B NPOBOAHNKE 3a3eMIeHNs, YTo
MOXET NPUBECTM K NETaNbHOMY UCXOAY NN Cepbe3HbIM
TpaBmam.

. Tam, rge anA 3aWmnTbl OT NOpaXkeHusA
NeKTPNYECKMM TOKOM UCMOMb3yeTcA
YCTPONCTBO 3awutHoro otknioueHnsa (RCD,
JaTyMK OCTaTOYHOrO TOKa), Ha CTOPOHE NUTaHUA
pa3pelwaerca yctaHaBnmsatb RCD Tonbko Tuna
B.

Heco6niopeHvie peKoMmeHAaLuMi NprBefeT K TOMY, YTO
RCD He cmoXeT obecneunTb HeOGXoANMYHO 3aLUUTY.

3awmTa OT NeperpysKmn no ToKy
o B NprMeHeHVsAX C HECKONbKMMY ABUTaTeNnsMm
HeobXxoauMo Mexay npeobpasoBaTenem YacToTbl

n osuratenem ncnonb3oBaTtb AOMNOJIHUTENIbHOE
3aluTHoe O60pyﬂ,OBaHI/Ie, TaKoe Kak yCTpOI?ICTBa
3alWnTbl OT KOPOTKOIo 3aMblKaHMA UNn
YCTp0I7ICTBa TENNOBOW 3alUWTbl ABUraTens.

. [ns 3aWuThl OT KOPOTKOrO 3aMblKaHMA U
neperpysKku no ToKy AOMKHbI GbITb YCTaHOBMEHDI
BXOZHble NpefoxpaHuTenu. Ecnu npegoxpanutenu
OTCYTCTBYIOT B 3aBOACKOW KOMMMEKTaLMm, Ux
LOJIXKEH YCTAaHOBUTb CMELMannCT BO Bpems
MOHTaXa. MaKcMmasnbHble HOMUHarbI
npefoxpaHuTenen cm. B
2nasa 10.5 MpedoxpaHumenu u asmomamuyeckue
8blK/I0Yamenu.

Tun n HomuHanbl NPOBOAOB
. Bca npoBogka gomkHa COOTBETCTBOBATb
rocyfapcTBeHHbIM 1 MECTHbIM HOPMaMm 1
npasniam B OTHOLLEHUUN CeYeHMA NpoBoJa 1
TemnepaTyp OKpy»aloLlen cpefbl.

. PekomeH0BaHHbIN NPOBOA NOAKIOUEHUA
NUTaHWA: MefHbI NPOBOA HOMUHANOM He HUXe
75 °C (167 °F).

PekomeHzyemble TUMbI 1 pa3mepbl MPOBOLOB CM. B
2n1asa 7.6 TexHuyeckue xapakmepucmuku kabened.

ANPEAYNPEXOEHUE

NOBPEXAEHUE UMYLLECTBA

3awmTa aneKTpoABUraTensa oT neperpysKku He BKIIOYeHa
B 3aBOJCKMX HacTpoiiKax. insa go6aBneHusA gaHHOM
$yHKUMM yctaHoBUTEe napamemp 1-90 Tennoeas 3awuma
0suzamens B 3HauyeHue [ITP: omknioyeHue] vnu [ITP:
npedynpexo.]. Ana pbiHka CeBepHoi AMepuku: GyHKLMM
3awuThbl ¢ nomolblo TP o6ecneynBaloT 3awuTy
ABUratensa ot neperpysku no knaccy 20 cornacHo
Tpe6oBaHuam NEC. Ecnn He ycTaHOBUTL B NapameTtpe
napamemp 1-90 Tennoeas 3awjuma 0euzamesisi 3HaYeHNe
[3TP: omknioyeHue] nnn [3TP: npedynpexd.], 3awuTa
ABuUraTens oT neperpysku 6yfeT oTKnoueHa 1 neperpes
ABUraTensa MOXeT NpUBeCTU K NOBPEXAEeHUI0 NMyLLecTBa.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

10.2 Cxema NoAK/toYeHnin

3-phase
power
input

Load share
(optional)

+10V DC

-10VDCto +10V DC
0/4-20 mA

-10VDCto +10V DC
0/4-20 mA

230VAC
50/60 Hz

o
>

Switch mode
power supply

& 50 (+10V OUT)

=
T
e

A53 U-1(5201)

ON=0/4-20 mA
OFF=0to 10V

55 (COM AIN)

12 (+24V OUT)

13 (+24V OUT) P 500
18 (DIN) :\Cfo“vvﬁffp'?)
19(DIN) :\Cﬁvv((pm?)
20 (COMDIN)}
27 D INOUT)| — i’rcyzoztvv(m’n?)
i
29 DIN/OUT] — i’\/\;ﬁo‘*vv(g\'lfpl?)
i
32(DIN) :'\%2()4VV('(DI\'I\‘PPI;1)
1~ _—24V(NPN)

ﬁov(PNP)

L
V)96H, + i o
L (V) 972/ R y’i::g -
[((MEE- <R =
1 4& 4K (PE) SN i

Motor

Brake
resistor
(optional)

]

Regen (optional)

(AOUT) 42

S801/Bus Term.

\

\

\

\

\

\

\

\

\

\

| OFF-ON
(@)

|

\

\

\

\

\

\

\

\

\

5V

RS485

interface

ON=Terminated
OFF=0Open

(P RS485) 68

(N RS485) 69

(COMRS485) 61

240V AC, 2A

400V AC, 2A

1
i

/1| Analog output
i /1 0/4-20 mA

il

240V AC, 2A

400V AC, 2A

Brake temperature
(NCO)

(PNP) = Source
(NPN) = Sink

PucyHok 10.1 Cxema OCHOBHbIX NMOAKIOYEHNI

A = aHanorosbiii, D = undposoin

e30bf111.12

1) Knemma 37 (onyus) ucnonezyemcs 0ns ¢yHkyuu Safe Torque Off. MIHcmpykyuu no ycmaHoske ¢pyHkyuu Safe Torque Off cm. 8
dokymenme «[lpeobpazosamenu yacmome VLT® — Pykosodcmeo no skcnayamayuu ¢yHkyuu Safe Torque Off.

MG38C250
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VLT® AutomationDrive FC 302

10.3 TllogkntoyeHus

10.3.1 lMogknoveHne sn1eKTponuTaHnA

YBEJJOMJIEHW

Bca cuctema Kkabenen fonxkHa cOOTBETCTBOBaTb
rocyfapCcTBEHHbIM 1 MeCTHbIM HOpMaM 1 NpaBuiam B
OTHOLUEHUN ceuyeHnsa Kabenen n Temneparypbl
oKpy»Kaioulen cpegbl. MpumeHeHusa UL Tpebyiot
MCNoNb30BaHNA MeAHbIX NPOBOAHNKOB, PacCUNTaHHbIX
Ha 75 °C (167 °F). B npumeHeHuAX, He
cepTudmuUmpoBaHHbIX cornacHo UL, moryT
MCnonb3oBaTbCA MefHble NPOBOAHMKN, pacCUMTaHHble Ha
75 °C (167 °F) n 90 °C (194 °F).

Pazbembl ans cunoBbix Kabenen pacnonoxeHbl Kak
noKasaHo Ha PucyHok 10.2. CBefeHus 06 onpegeneHunn
pa3mMepoB MOMEPEYHOro ceueHna U AanHbl Kabens
aBuratens cm. B eiaea 7 TexHu4yeckue xapakmepucmuku.

Ecnn 610K He MMeeT BCTPOEHHbIX NpeaoxpaHuTenei, Ana
3aLWmMTbl Npeobpa3oBaTens YacToTbl cnefyeT UCMoNb30BaTh
peKkomeHayeMble naaBKme npeaoxpaHnuTeni.
PekomeHfyemble npefoxpaHuTenn nepeyncneHbl B

enaea 10.5 MpedoxpaHumenu u asmomamuyeckue
gblK/04amesnu. 3awmTa ¢ NOMOLLbIO MNaBKNX
npeaoxpaHuTesnien [oSIXHa COOTBETCTBOBATb MECTHbIM
HOpMaMm 1 npasuiam.

MopgknioueHne cetn ocyuwlecTBnAeTca yepes ceTeBOn
BblKnto4vaTeNnb, €C/in OH BXOAUT B KOMMNNEKT NOCTaBKU.

o
)
()
(=}
=
3 Phase =]
91 (L1) -
power
. 92(L2)
input
93(L3)

L 95 PE @

PucyHok 10.2 MNogkntoueHne Kabens sneKkrponutaHus

YBEJJOMJIEHU

Ka6enb pBuratena pomkeH 6biTb SKpaHNPOBaHHbIM/
3awmweHHbIM. Ecnn ncnonbsyeTtca HesKpaHUPOBaHHbIN/
He3alWMWLLEeHHbIN Kabenb, HekKoTopble TpeboBaHnsa IMC
OKaXyTcA HeBbINOSIHEHHbIMU. Vicnonb3yiTe
3KpaHUpPOBaHHbI/3aWMLIEeHHbIA Kabenb aBuratens,
4YTO6bI COOTBETCTBOBATb TPE6OBaHUAM MO OrpaHNYEHII0
351eKTPOMarHuTHoro nsnyyenus. MogpobHee cm.

enaea 10.15 Moumax ¢ yaemom mpe6osaruti SMC.

SKpaHupoBaHue Kabenen

MN36erante MOHTa)Ka C NCMONb30BaHNEM CKPYUYEHHBbIX
KOHLIOB 3KpaHa (CKPYTOK). OTO CHMKaeT 3GpdeKTUBHOCTb
3KpaHUPOBaHMWA Ha BbICOKMX YacToTax. Ecnm Heobxoanmo
pa3opBaTb 3KpaH ASIA MOHTaXa pa3beauHuTens unn
KOHTaKTOpa ABWratens, B AanbHellem cnegyet
BOCCTaHOBWTb HeMnpepbIBHOCTb 3KpaHa, obecneunBan
MWHVIMaNnbHO BO3MOXHbI UMMEAaHC BbICOKMX YacToT.

MprcoeauHmTe 3KpaH Kabena ABuUraTens K passAsbiBatoLyel
naHenn npeobpasoBaTensa YacToTbl U K METanNIMyeckomy
Kopnycy Auratens.

Mpwv noaknoyYeHMn 3KpaHa obecneysTe MaKCManbHO
BO3MOXHYIO M/I0OLAfb KOHTAKTa (C MOMOLLbIO KabenbHOro
32XKMMa); UCMOJb3YTe MOHTaXHble YCTPOMCTBA
npeobpa3soBaTens 4acToTbl.

OnuHa n ceueHne Kabenen

MNpeobpaszoBaTenb YacToTbl MpoTecTMpoBaH Ha IMC npu
3aflaHHOW AnuHe Kabena. InA CHUXKeHUA YPOBHA Liyma U
TOKOB yTeuky Kabenb gBuratens fO/mKeH OblTb Kak MOXHO
6osiee KOPOTKUM.

Yactota KOMMyTaLumum

Mpw ncnonb3oBaHMM NpeobpasoBaTenen YacToTbl
COBMECTHO C CMHYCOUAHbIMU GUnbTPamu,
npeaHa3HaYeHHbIMU 417 CHUXKEHMA aKyCTUYeCKOro Lwyma
ABurartens, yactota KOMMyTauMn JOMKHA YCTaHaBAMBaTbCA
B COOTBETCTBUU C yKa3aHUAMU B

napamemp 14-01 Yacmoma kommymauuu.

Knemma 96 | 97 | 98 99 |[OnucaHue

U Vv W | PEV [HanpsxeHue gsuratens, 0—

100 % HanpsaxeHuna cetu. 3
nposoja oOT ABuraTens.

U1 V1 | W1 | PV CoeprHeHMe Mo cxeme

TpeyronbHMKa.

W2 | U2 | v2 | pe"
u1 V1 | W1 | pPEV

6 NpoBOAOB OT ABMratens.

CoefivHeHMe Mo cxeme
3Be3nbl: U2, V2, W2
U2, V2 n W2 coegunHstotca
OTAENbHO.

Ta6nuua 10.1 MoaknioueHne Kabensa snekTpoaBuraTens

1) MookoueHUe 3awWumHo20 3a3emseHus

YBEJJOMJIEHU

MNpu ncnonb3oBaHun aBurateneil 6e3 6yMa)kHom
nsonaunmn ¢pasHol 06MOTKM NN APYroi yCUIeHHOM
M30NALUKN, NPUTroAHON ANA PaboTbl C UCTOYHUNKOM
HanpsXeHs, Ha Bbixoge Npeobpa3oBaTens 4acToTbl
cnegyeT YCTaHOBUTb CMHYCOMAHBIA GUAbLTP.
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Motor Motor <
u, v, w, u, v, W, =
<
—8—3C ® 3 ®) N
~
Uw vw 1 U1 V‘ W1
O O O
FC FC
96 97 98 96 97 98

Y A

PucyHok 10.3 MNogknioueHve Kabens snekrpoaBuratens

10.3.2 lNogkntoyeHme WnHblI MOCTOAHHOIO
TOKa

Knemma WnHbI NOCTOAHHOIO TOKa ncnonb3lyeTca anA
pPe3epBHOro NNTaHMA NOCTOAHHbIM TOKOM, Korga uenb
MOCTOAHHOIO TOKa NUTaeTCA OT BHELWHEro NCTOYHUKa

nnTaHusa.
Knemma QyHKUMA
88, 89 LLInHa NOCTOAHHOrO TOKa

Ta6bnuua 10.2 Knemmbl WKHbI NOCTOAHHOrO TOKa

10.3.3 lMogkntoyeHne uenun pasgeneHnsa
Harpysku

Pa3pgeneHune Harpysku no3sonsaeT CoefuHATb
NPOMEXYTOUHbIE Lieny MOCTOAHHOIO TOKa HECKOJIbKIMX
npeobpasosateneii Yactotbl. CM. onucaHve B

2naea 5.5 OnucaHue pasoesieHUs HA2py3Ku.

PaspeneHue Harpysku TpebyeT JOMONHUTENBHOIO
obopyaoBaHMA 1 yyeTa BONPOCcoB 6e30nacHOCTy.
Ob6patutech B Danfoss ana odopmneHus 3akasa u
MoNly4YeHUA peKkoMeHZaLmii No yCTaHOBKe.

Knemma DOyHKUMA

88, 89 Pa3peneHmne Harpyskmn

Ta6nuua 10.3 Knemmbl pasgeneHns Harpysku

CoegnHuTENbHBIV Kabenb JOMKEH OblTb SKPAHMPOBAHHBIM,
a ero AnuHa ot npeobpasoBaTens YacToTbl JO LUNHbI
NOCTOAHHOIO TOKA He AOJIXKHa NpeBblwaTh 25 MeTpoB (82

oyTa).

10.3.4 MopknoueHne Kabens
aneKTpoaBuraTens

CoeanHUTENbHBIV Kabenb K TOPMO3HOMY pPe3nucTopy
JOJKEH OblTb KPAHMPOBaAHHBIM, @ €ro AJiMHa oT
npeobpa3oBaTesia YacToTbl JO LUNHbI MOCTOSAHHOIO TOKa He
[OJKHa npeBblwaTtb 25 meTpos (82 dyTa).

. MoakniounTe 3KpaH C MOMOLLbIO KabenbHbIX
3aXKMMOB K NPOBOAALLEN 3aAHelN naHenn
npeobpa3oBaTtenia YacToTbl K K METANNINYECKOMY
wkady TOPMO3HOro pesmncropa.

. CeyveHnie TOPMO3HOro Kabens [OMKHO
COOTBETCTBOBATb TOPMO3HOMY MOMEHTY.

Knemma OyHKUMA

81, 82 Knemmbl nogkntoyeHnsa TOPMO3HOro pesncropa

Ta6nuua 10.4 Knemmbl NogKnoueHsi TOPMO3HOro pesncropa

Moppo6Hee cm. Pykosodcmeo no npoekmuposaHruio VLT®
Brake Resistor MCE 101.

YBEJJOMJIEHU

Ecnn B TOPMO3HOM MoAyJie BO3HUKaeT KOPOoTKoe
3aMblKaHue, TO n3nunuHee pacceAaHne MOLWHOCTN B
TOPMO3HOM pe3ncTope MoXeT 6bITb npepnoTepalleHo
OTKJIlOYEeHnem npeo6pa303aTenﬂ 4acToTbl OT NUTAalOLWEN
CeTn C NOMOoLbl0 CeTeBOro BbiKk4YatTena nan
KOHTaKTOpa.

10.3.5 lMogkntoyeHne nepcoHanbHOro
KoMnbloTepa

[na ynpaeneHusa npeobpasoBaTtenem yactotbl ¢ MK
ycTaHOBUTe nporpammy HacTponkn MCT 10. MK
NOAKIIOYAETCA CTaHA4APTHbIM Kabenem USB (xocT/
YCTPONCTBO) Unu yepes nHtepdeinc RS485. MoapobHee o
RS485 cm. B pasdesne, noceAweHHOM yCmaHosKe u
Hacmpolike RS485 B pykogoOcmee No NpoeKmuposaHuio
VLT® AutomationDrive FC 302, 315-1200 kBm.

USB aBnaeTca nocsiefoBaTelbHOWM WWNHOW C YeTbipbMA
3KpaHMPOBaHHbIMW NMPOBOAAMM, N3 KOTOPbIX KOHTAKT
nposoaa 4 ABNAETCA 3a3eM/IEHUEM U NOAKIIOUEH K SKpaHy
nopta USB B komnbioTepe. Bce ctaHgapTHble MK
BbINycKatoTca 6e3 ranbBaHMyeckomn pa3sasku noprta USB.
YTo6bl NPefoTBPaTUTL NOBPEXAEHNE XOCT-KOHTpONepa
USB uepe3 USB-kabenb, cnepyiite pekomeHZaLMsm no
3a3eM/IeHNIO, U3NOXKEHHbIM B pykogodcmeae no
3Kcnayamauyuu.

MG38C250
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Ona 3awnTbl xocT-KOHTponnepa USB B MK oT pasHocTn
NnoTeHUWanoB 3asemnieHna npu nogknoyeHun MK k
npeobpasosaTento yactotbl no USB-kabento, Danfoss
pekomeHpayeT ncnonb3oatb nsonatop USB ¢
ranbBaHMYyeCcKon pa3BA3Kkon. Kpome Toro, pekomeHayeTca
He 1MCnonb30BaTb ceTeBoM Kabenb MK ¢ 3azemnaowmum
KoHTakToM, Koraa MK nogknioueH K npeobpasosatenio
yacTtotbl no USB-kabento. 3T pekomeHaauuy no3BonsioT
CHM3UTb Pa3HOCTb NMOTEHLMaNOB 3a3eMJIEHUSA, HO He
YCTPaHAIOT BCE Pa3NnumMA NOTEHLUMANoB NpY 3a3eMIEHUN U
JKpaHe, NoaKoyeHHbIX K nopty USB Ha MK.

10.4 TllpoBoaka 1 Knemmbl 371eMEHTOB
ynpasneHus

Kabenu ynpasneHua JOMKHbI 6biTb 3KpaHUPOBaHHbIMU, U
3KpaH JO/MKeH OblTb NOAKIIOYEH Ha 060MX KOHLaX C
MOMOLLbIO KabesibHbIX 3a>KMMOB K MeTasiimuyeckomy Lkady
yCTpOWCTBa.

O npaBunbHOM 3a3emieHnn Kabenen ynpasBneHus cm.
PucyHok 10.4.

PLC etc. =}
Drive 3
(=)
=3
@] [e] 2
m
° o v
o )
© o
4] o] — 1
Ground Ground
PLC etc. \ /
Drive
— 2
Ground Ground
PLC etc.
Drive
© )
o %)
o ©
— 3
Ground Ground
Ground Ground
Minimum 16 mm2
Equalizing cable
PLC etc.
Drive
7}
)
%)
Ground ' — 4
./ 9]
100 nF Ground
Drive
69
68
61 —35
Ground
1 ﬂ.ﬂﬂ obecneveHunn Hanny4lwero sneKTpnyeckoro KoOHTakTa
Kabenu ynpasneHna n Kabenu anAa I'IOCJ'Ie,ElOBaTeHbHOIZ
CBA3U OOJIKHbI 6bITb 3aKpenneHbl C MOMOLLUbIO KabenbHbIX
33aKMMOB Ha 060UX KOHLax.
2 He I/ICI'lOJ1b3yI7ITe CKpYy4Y€HHbl€ KOHLIbl ONJIETKU Kabens
(ckpyTKM). OHM yBENMUMBAIOT UMMNEAAHC SKpaHa Ha
BbICOKMX YacCToTax.
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3 Ecnn noteHumansl 3emnm npeobpasosatens yactotbl u PLC
Pa3nnyaloTCA, MOTyT BO3HUKHYTb SNeKTpUYECKre NMOMEXM,
HapyLwatoLwme paboTy Bcell cuctembl. ITa npobnema
peluaeTca NpPoKaaKkon BbipaBHUBaLWeEro Kabena pagom c
Kabenem ynpasneHus. MuH. nonepeyHoe ceyeHne Kabens:
16 mm? (6 AWG).

4 Ecnmn ncnonb3ylotcsa oueHb AfIMHHbIE Kabenu ynpasneHus,

MOTYT BO3HMKaTb KOHTYpbl 3a3emneHusa 50/60 M.
MopakniounTe OAMH KOHeL, 3KpaHa K 3emine yepes
KOHAeHcaTop emKocTbio 100 HOD (obecneunB KOpoTKMe
BbIBOABbI).

5 Mpu ncnonb3oBaHun Kabenen nNocnefoBaTeNlbHON CBA3MN
INA YCTPAHEHWUA HN3KOUYACTOTHBIX Mapa3nTHbIX TOKOB
MeXAay ABYMA Npeobpa3oBaTeniiMU YacTOTbl HYXKHO
NoAKNoUNTb OANH KOHEL, 3KpaHa K Knemme 61. dTa
KneMMa NOAKIIIoYaeTCA K 3a3eMIeHNI0 Yepe3 BHYTPEHHIO0
pe3ncTmBHO-eMKocTHYI0 Lenb (RC-uenb). ina cHKeHnA
nomex mexgay npoBogHvKamu npu anddepeHLmanbHOM

BKAKYeHNN I/ICI'lOJ1b3yI7ITe Kabenu ¢ BUTbIMU napamun.

PucyHok 10.4 Mpumepbl 3a3emneHna

10.4.1 MNpoknagka kabenen ynpasneHns

3aKkpenunTe CTAXKaMMn 1 MPOSIOXKUTE BCe NMPOBOAA
ynpaBreHus, Kak nokasaHo Ha PucyHok 10.5. He 3abyabte
NpPaBWIIbHO MNOAKOUUTL SKPaHbl, YTOObl obecneumnTb
ONTUMaNbHYO YCTOMUMBOCTb K DNEKTPUYECKNM MOMEXaM.

. M3onnpyiTe npoBofa NOAKMIOYEHUS S1IEMEHTOB
yrpaBeHns OT BbICOKOBOJLTHbIX Kabener.

. Ecnun npeobpasoBaTenb NOAKNIOUEH K TepPMUCTOPY,
npoBoAa Lenu ynpasieHna JaHHOro TepMmmcropa
LOMKHbI 6bITb SKPaHMPOBaHbI U UMETb
yCUNEHHy0/ABONHYI0 n3onauumio. PekomeHpayetca
Hanps)keHne nNuTaHna 24 B noct. Toka.

NopknioueHne nepndpepunHoONn WnHbI

MopknounTe NPOBOAKY K COOTBETCTBYIOLMM
[OMNONHNTENbHBIM YCTPOWCTBaM Ha nnate yrnpasneHus.
MNMoppobHee cM. B COOTBETCTBYIOLLEN HCTPYKLMUW ANA
nepndepniiHon WrHbl. Kabenb fonXeH ObITb 3aKpenseH
CTAXKaMM 1 MPONIOXKEH BMeCTe C APYrMU NPOBOAAMNU
ynpasneHuna BHYTpu yctponctea. Cm. PucyHok 10.5.

E30BF888.10

PucyHok 10.5 MappyT npoknagku npoBOAKu nnatbl
ynpasneHus ana E1Th. MapwpyT npoknagku B kopnycax E2h u
D1h-D8h aHanoruueH.

10.4.2 Knemmbl ynpaBneHus

Ha PucyHok 10.6 noka3aHbl CbeMHble pa3bembl
npeobpasoBaTensa YyacToTbl. OYHKLMU KIEMM 1 HACTPOWKM
no ymonuaHuio npveepeHbl B Tabauya 10.5 —

Ta6nauua 10.7.
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PucyHok 10.6 PacnonoxeHue Knemm ynpasjieHus

jooog

j@@

F61 68 69

goe

o o0 o @g
F39 42 50 53 54 55

ggeges

jéooo@@@ooég
F12 13 18 19 27 29 32 33 20 37

%%

130BF144.10

130BF145.10

w

Knemma MapameTp YcTaHoBKa |OnucaHune
no
ymonuaHu
10
68 (+) Ipynna - NHTepdenc RS485. B
napamempos KauecTBe OKOHeYHoro
8-3* COMpPOTMBAEHMUA LWUHbI
Hacmpotiku npepycMoTpeH
nopma 4 nepeknioyaTesb Ha
69 (-) Ipynna - nnare ynpasneHus
napamempos (BUS TER.).
8-3*
Hacmpotiku
nopma 4

Ta6bnuua 10.5 OnucaHue Knemm nocnenoBaTesibHON CBA3MN

1 Knemmbl nocnepnoBaTenbHOM CBA3N

2 Knemmbl undpoBbix BXOAOB/BbIXOAOB

3 Knemmbl aHanoroBbix BXOA0B/BbIXOLOB

PucyHok 10.7 Homepa knemm Ha pasbemax

Knemma

MapameTp

YcTaHOBKa
no
ymonyaHu
10

OnuncaHue

61

BcTpoeHHbIn
pe3ncTBHO-
€MKOCTHOWN dunbTp
ANA NOAKNIOYeHNA
3KpaHa Kabens npwu
Hanuuun npobnem c
3MC.

Knemma MapameTp YctaHoBKa | OnucaHune
no
ymonuaHu
10
12,13 - +24 B nocr. | MutaHue 24 B nocT.
TOKa TOKa AnA undpoBbIx
BXOAOB U BHELIHNX
[aTuMKOB.
MakcmmanbHbI
BbIXOQHOM TOK
cocTtasnaeT 200 mA
ONA BCeX Harpysok 24
B.
18 Mapamemp 5-10| [8] lyck | Lundposble BXxoAbI.
Knemma 18,
yugpposoli 8x00
19 lMapamemp 5-11 | [10] Pesepc
Knemma 19,
yugpposoli 8x00
32 lMapamemp 5-14 [0] He
Knemma 32, ucnosne3yem
yugpposoli 8x00 ca
33 lMapamemp 5-15 [0] He
Knemma 33, ucnose3yem
yugpposoli 8x00 ca
27 Mapamemp 5-12 | [2] Bvibez, |[Onsa undposoro
Knemma 27, UHBEPCHbIU | BXOAA UK BbIXOAA.
yugposol 8xod Mo ymonuaHuio
29 lMapamemp 5-13 | [14] QuKc. |HaCTPOEHbI B
Knemma 29, yacm. KayecTBe BXO4OB.
yugposol 8xod
20 - - Ob6ujasa Knemma ans

UnPpPOBbIX BXOJOB U
noteHuman 0 B ansa
nuTaHuAa 24 B.

156

Danfoss A/S © 12/2017 Bce npaBa 3awuLLyeHbl.

MG38C250



Dt

BOI'IpOCbI INIeKTPUYEeCKOro MOHT...

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

Knemma MapameTtp YcTaHoBKa | OnuncaHune Knemma MapameTp YctaHoBKa | OnuncaHune
no no
ymonuaHu ymonuaHu
10 10
37 - STO Ecnun He 55 - - O6bwwuin ana
ncnonb3yerca aHanoroBoro BXxopa.
rnocrasnAemas no
3akasy GyHkuua STO, Tabnuua 10.7 OnucaHNA KNemMM aHanoroBbiX BXOA0B/BbIXOA0B
mexay Knemmamm 12
Knemmbl pene

(unn 13) n 37 ponxHa
6bITb yCTaHOBNEHA
nepemblyka. Takas
KoHourypauuma
nossonset
npeobpasoBarenio
yacToTbl paboTaTb ¢
3aBOACKMMM
HacTpoWKamu no
YMONYaHWIo.

Ta6nuua 10.6 OnvcaHuA Knemm LMbpPOBbIX BXOA0B/BbIXOAOB

i i ‘

[_RELAY1 | [_RELAY2 ]
[01 {0203 04|05

130BF156.10

PucyHok

10.8 Knemmbi pene 1 n pene 2

Pene 1 v pene 2. PacnonoxeHune 3aBUcuUT OT
KoHdUrypaumm npeobpasosatens yactotbl. CM.
PYKOBOACMBO NO NPOEKMUPOBAHUIO.

Knemmbl Ha BCTPOEHHOM AOMOJIHUTESIbHOM

Knemma MapameTtp YcTaHoBKa | OnuncaHune 060pya0BaHNM. CM. MHCTPYKLMN K
no COOTBETCTBYIOLEMY [OTONHUTENBHOMY
ymonyahu o6opyaoBaHUIo.
10
39 - - Knemma obuero Knemma MNapameTp YctaHoBKa [ OnucaHne
nposofa Ana no
aHasIoroBOro BbIXOZA. ymonyaHu
42 lapamemp 6-50 [0] He Mporpammupyembiii 10
Knemma 42, ucnosib3yem | aHanoroBblf BbIXOA,. 01, 02, 03 |lMapamemp 5-40 [0] He Bbixon pene tvna
8bIX00 ca AHanorosbiin curHan Pene ¢ynkuuti | ucnonesyem |Form C. ina
0-20 MA nnn 4-20 mA [0] ca NOAKoYEeHUA
npn makc. 500 Om. 04, 05, 06 |lMapamemp 5-40 [0] He HanpaxeHUA
50 - +10 B nocr. | Mutanne 10 B noct. Pene gyHkyuli | ucnonb3yem | NeEPEMEHHOTO 1
TOKa TOKa Ha aHaNloroBbIX [11 cAa NOCTOAHHOIO TOKQ, a
BXOAax anA TaKXe Pe3nNCTUBHbBIX 1
noaKoYeHns VHAYKTUBHbIX
rnoTeHUMoOMeTpa nnn Harpysox.
TepmucTopa.
Makcumym 15 mA. Ta6bnuua 10.8 OnucaHue Knemm pene
53 Ipynna 3agaHve | AHanorosbii BXOA.
napamempos Ona HanpskeHUa unm
6-1* ToKa. [epeknioyatenn
AHanozosell A53 n A54
8x00 1 MCNonb3yloTca Ans
54 Ipynna O6patHas | Bbl6opa MA unu B.
napamempos cBA3b
6-2%
AHanozosell
8x00 2
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10.5 MMpenoxpaHuTenu 1 aBTOMaTUYECKME BbIKNOYaTeNN

MpepoxpaHnTeNn NCNONb3YIOTCA AJIA TOro, YTOObI OrPAHUYUTL BO3MOXKHbIE MOBPEXAEHMA Npeobpa3oBaTens YacToTbl JIMLb
€ro BHYTPeHHUMM NoBpexaeHnamMn. Ytobbl obecneunTb cootBeTcTBre cTaHAapTy EN50178, ucnonb3yiite ans 3ameHbl
peKkoMeH[OBaHHble npefoxpaHuTenu. icnonb3oBaHue NpefoxpaHUTenei Ha CTOPOHE NUTAHUA ABAAETCA 06A3aTeNbHbIM B
ycTaHoBKax, ceptuduumpyembix no IEC 60364 (CE) n NEC 2009 (UL).

PekomeHpyemble npepoxpaHutenu D1h-D8h
Ona kopnycos D1h-D8h pekomeHgytoTca npefoxpaHuTtenu Tvna aR. Cm. Tabauya 10.9.

Mogpaenb 380-500 B 525-690 B
N55K - ar-160
N75K - ar-315
N90K ar-315 ar-315
N110 ar-350 ar-315
N132 ar-400 ar-315
N160 ar-500 ar-550
N200 ar-630 ar-550
N250 ar-800 ar-550
N315 - ar-550

Ta6bnuua 10.9 HomuHanbl cnoBbix/NonynpoBoAHMKOBbIX NpepoxpaHutenein D1h-D8h

Mopen Bo3MoxHble npefoxpaHuTenu
b Bussman Littelfuse Littelfuse | Bussmann Siba Ferraz- Ferraz-Shawmut Ferraz-Shawmut
Shawmut (EBpona) (CeB. AMepuKa)

N9OK | 170M2619 | LA50QS300-4 | L50S-300 | FWH-300A | 20 189 20.315 | A50QS300-4 | 6,9URD31D08A0315 | A070URD31KI0315
N110 | 170M2620 | LA50QS350-4 | L50S-350 | FWH-350A | 20 189 20.350 | A50QS350-4 | 6,9URD31D08A0350 | A070URD31KI0350
N132 170M2621 [ LA50QS400-4 | L50S-400 | FWH-400A | 20 189 20.400 | A50QS400-4 6,9URD31D08A0400 | A070URD31KI0400
N160 170M4015 [ LA50QS500-4 | L50S-500 | FWH-500A [ 20 610 31.550 | A50QS500-4 6,9URD31D08A0550 | A070URD31KI0550
N200 170M4016 [ LA50QS600-4 | L50S-600 | FWH-600A [ 20 610 31.630 | A50QS600-4 6,9URD31D08A0630 | A070URD31KI0630
N250 170M4017 [ LA50QS800-4 | L50S-800 | FWH-800A | 20 610 31.800 | A50QS800-4 6,9URD32D08A0800 | A070URD31KI0800

Ta6bnuua 10.10 HomuHanbl cunoBbix/MosynpoBOAHNKOBBIX NpeaoxpaHuTteneii ana D1h-D8h, 380-500 B

Mogenb Bussmann Siba Ferraz-Shawmut (EBpona) Ferraz-Shawmut (CeB. AMepuKa)
N55K 170M2616 20 610 31.160 6,9URD30D08A0160 A070URD30KI0160
N75K 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N90OK 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N110 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N132 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N160 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550
N200 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550
N250 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550
N315 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550

Ta6nuua 10.11 HomnHanbl cnoBbIX/NoNynpoBoAHMKOBbIX NpepgoxpaHutenen ana D1h-D8h, 525-690 B

Bussmann
LPJ-21/2SP

HoMuHanbHble XapaKTepncTukn
2,5 A, 600 B

Ta6nuua 10.12 PekomeHpauuy no npefoxpaHutenam oborpesatena B kopnycax D1h-D8h

Ecnn npeobpasoBatenb YacToTbl NocTaBnAeTcA 6e3 ceTeBOro pacuenutens, KOHTaKTopa Wiv aBTOMaTMYeCcKoro BblKlovaTens,
HOMMHaNbHbIN TOK KOPOTKOro 3ambikaHuaA (SCCR) npeobpa3soBaTtensa yacToTbl cocTasnseT 100 000 amnep npwv Bcex
HanpsxeHunax (380-690 B).

Ecnun npeobpasoBaTenib 4acTOTbl MOCTABAAETCA C CETEBbIM pacLenuTenem, HOMVHAJbHbIM TOK KOPOTKOro 3ambikaHua (SCCR)
npeobpasoBaTensa yactoTbl coctaBnaeT 100 000 amnep npu Bcex HanpsxkeHusax (380-690 B).
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Ecnn npeobpaszoBatenb YacTOTbl NMOCTABMASAETCA C aBTOMATUYECKUM BbIK/IOYATENEM, HOMUHANbHBI TOK KOPOTKOTO 3aMblKaHUs
(SCCR) 3aBucKT oT HanpsxeHus. Cm. Tabsuya 10.13.

Kopnyc 415 B 480 B 600 B 690 B
Dé6h 120 000 A 100 000 A 65 000 A 70 000 A
D8h 100 000 A 100 000 A 42 000 A 30 000 A

Ta6bnuua 10.13 D6h n D8h, nocTtaBnsieMble ¢ aBTOMATMUYECKMM BblK/loUYaTenem

Ecnn npeobpaszoBatenb YacTOTbl NMPOCTABAAETCA TONbKO C KOHTAKTOPOM Y 3aLUMLLEH BHELWHUMY NPEefOXPaHUTENAMY B
cooTBeTcTBUM ¢ Tabsuya 10.14, SCCR npeobpa3oBaTens 4acToTbl UMEET Clieayiolme 3HaueHus:

Kopnyc 415 B 480 B 600 B 690 B
IECY uL? uL? IECY
D6h 100 000 A 100 000 A 100 000 A 100 000 A
D8h (3a ucknioueHmem moagenu N250 T5) 100 000 A 100 000 A 100 000 A 100 000 A
D8h (tonbko mogenb N250 T5) 100 000 A MpoKoHCynbTMpyNTeCh HenpumeHumo HenprmeHnmo
C M3roToBUTENEM

Ta6nuua 10.14 D6h n D8h, noctaBnAembie ¢ KOHTAKTOPOM

1) C npedoxpanumenem Bussmann muna LPJ-SP unu Gould Shawmut muna AJT. HomuHanel npedoxpaHumeneti makc. 450 A dna D6h u makc.
900 A ons D8h.

2 [ina ammecmayuu UL 8 napannensHeix uensx 00aXHbl Ucnosb3o8ameca npedoxpaHumenu Class J unu L. HomuHanel npedoxpaHumeneii
makc. 450 A 0na D6h u makc. 600 A 0ns D8h.

PekomeHgyemble npegoxpaHutenu ana E1h-E4h

MpenoxpaHuTenu, ykasaHHble B Tabnuya 10.15, MOryT NCNONb30BaTbCA B CXeMe, CMOCO6HON (B 3aBUCMOCTU OT
HOMWHANBHOIO HaNpsXeHUsi Npeobpa3oBaTess YacToTbl) BblgaBaTb CUMMETPUYHBIA 3PPeKTBHbIN Tok 100 000 A. Mpwu
NCMNONb30BaHUKN MPABUIIbHBIX NPEeAOXPaHUTENEN HOMUHANBHBIN TOK KOPOTKOro 3ambikaHua (SCCR) B npeobpa3oBatesne
yacToTbl cocTaBnseT 100 000 A (3bd.). Mpeobpazosatenu yactoTbl B Kopnycax ETh n E2h noctaBnstoTca co BCTPOEHHbIMU
npenoxpaHuTensamMu, obecneunBaoLMMY 3alUTY OT TOKa KOPOTKOro 3ambikaHuA (SCCR) 100 KA 1 cooTBeTCTBUE TPe6OBaHNAM
K KOpMyCHbIM npeobpa3oBaTeniiM 4acToTbl, M3noxeHHbIM B UL 61800-5-1. Mpeobpasosatenu yactotbl E3h 1 E4h ans 3awutsl
o1 Toka SCCR, paBHoro 100 KA, JOMmKHbI OCHaWATbCA NpegoxpaHuTenamu Type aR.

BxopHoe HanpsaxeHue [B] Homep pgna 3akasa Bussmann
380-500 170M7309
525-690 170M7342

Ta6nuua 10.15 Bo3mokHble npepgoxpaHuTenn gna E1h-E4h

Bussmann HoMuHanbHble XapaKTepncTukn
LPJ-21/25P 2,5 A, 600 B

Ta6bnuua 10.16 PekomeHpauuu no npefoxpaHutenam o6orpesatensa B kopnycax ETh-E2h

YBEJJOMJIEHU
PACUEMWUTENDb

Ona cobniogeHus Tpe6oBaHmii K 3awuTte no Toky SCCR (100 KA) Bce 6n0OKM, 3aKa3aHHbIe 1 NOCTaBAseMble C
YCTaHOBJNIEHHbIM Ha 3aBofe pacuenuTenem, TpebyloT 3alnTbl NapannenbHbIX Lenein ¢ nomolybio npegoxpaHutenen Class
L. Echn ncnonb3yeTtca aBTOMaTUYeCKNIA BbiKNovaTenb, HoMHanbHbi TOK SCCR coctaBnaeT 42 KA. KOHKpeTHbI
npepoxpaHutenb Class L nog6vpaerca no BXOgHOMY HanpAXeHWio 1 HOMWHaJIbHOW MOLLHOCTN Npeo6pa3oBaTtens
YyacToTbl. BxogHOE HanpsXeHne N HOMWHaNbHas MOLHOCTb YKa3aHbl Ha NacnopTHoi Tabnuuke nsgenus. NogpobHee o
NacnopTHbIX TabNnuKax cM. B pyKogodcmee no 3Kcnyiyamayuu.
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BxopgHoe HomuHanbHasn HomuHanbHbIN TOK KOPOTKOro 3ambikaHus | Tpe6oBaHMA K 3awwuTte

Hanps»xeHue [B] mowHocTb [KBT (n. c.)] [(A)

380-500 315-400 (450-550) 42000 ABTOMATUYECKNI BbIKOYATENb
100000 Mpepoxpanutens Class L, 800 A

380-500 450-500 (600-650) 42000 ABTOMATUYECKNI BbIKOYATENb
100000 MpepoxpaHutens Class L, 1200 A

525-690 355-560 (400-600) 40000 ABTOMATUYECKWNI BbIKOYATENb
100000 MpepoxpaHutens Class L, 800 A

525-690 630-710 (650-750) 42000 ABTOMaTUYECKUNIA BbIKNOYaTENb
100000 MpepoxpaHutens Class L, 1200 A

10.6 [suratenb

C I'Ip606p83OBaTEJ'IEM 4acCTOTbl MOT'YT NCNONb30BaTbCA
nobble TpeX¢a3Hble CTaHOAPTHbIE aCMHXPOHHbIE ABUraTenn.

Knemma DOyHKUMA
96 U/

97 V/T2

98 W/T3

929 3emna

Ta6nuua 10.17 Knemmbl ynpaBneHus gsuratenem,
obecneynBalolme BpaLleHe No YacoBOWN CTpenke
(3aBoAcCKana HacTpoKa)

HanpasneHue BpalleHVA MOXET ObITb M3MEHEHO MyTeM
nepeknoyeHns aByx ¢a3 B Kabene gBuratens unu
NoCpPeaCcTBOM U3MEHEHUA HAaCTPOWKY B

napamemp 4-10 HanpasneHue gpaweHus dsueamerns.

MpoBepKy BpalleHNA MOXKHO BbIMOMHWTb C MOMOLLbIO
napametpa napamemp 1-28 Motor Rotation Check n
BbIMOJIHEHVA WaroB, U306pakeHHbIX Ha PucyHok 10.9.

Motor i
u, v, W, §

( )—@70 T

wn

~

Motor
U 2 VZ WZ

97

Y

PucyHoOK 10.9 VameHeHne HanpaBneHus BpalleHns aBuraTtens

10.6.1 TennoBas 3awWuTa ABUratTens

NeKTPOHHOE TEMNNOBOE pene npeobpa3oBaTens YacToThl
umeet atTectayuio UL gna 3awmTbl OT neperpyskm ogHoOro
asuratens, Korga ana napamemp 1-90 Tennosas 3awuma
0suzameris YyCTaHOBJIEHO 3HauyeHue 3TP: omk/oYeHue, a
Ana napamemp 1-24 Tok 0guzamesia — 3HayeHue
HOMMWHANbHOTO TOKa ABUraTesna (CM. MacnopTHYIO Tabnuuky
aBuratens).

[nA TennoBow 3awWuTbl ABUraTENA MOXHO TaKXe
MCnofb30BaTh AONONHUTeNbHyto nnaTy VLT® PTC Thermistor
Card MCB 112. JTa nnaTa oTBeyaet TpeboBaHuam ATEX no
3awmTe ABuratenen BO B3pbIBOOMACHbIX 30Hax 1/21 n 2/22.
Korpa pns napamemp 1-90 Tennosas 3awuma 0sueamens
ycTaHoBfieHO 3HaueHue [20] ATEX ETR w ncnonb3syetca MCB
112, MOXHO paboTaTb ¢ aBuratenem Ex-e Bo
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B3pbIBOOMaCHbIX 30Hax. [logpobHee 0 HacTpolike
anekTpoasuratenein Ex-e ¢ uenbto obecneyeHms
6e3onacHoln paboTbl CM. pyko8odCmao no
npo2pammuposaHuio.

10.6.2 lNapannenbHoe NogKIOYeHne
ABuUratenemn

Mpeobpa3oBaTesb YaCTOTbl MOXET YNPaBAATb HECKObKUMM
napannenbHO NOAKMYEHHbIMY ABUratenamu. PasnmyHble
CXeMbl MapannenbHoro NOAKMYEHNA ABUraTeNnen cm. B
PucyHok 10.10.

Mpu ncnonb3oBaHWMK NapanienbHOro NOAKIYEHNA
ABuratenen cnefyeT yuuTbiBaTb CieflylolWMe MOMEHTbI:
. MpumeHeHWA ¢ NnapanienbHbIMK ABUraTENAMU
IOMXHbl paboTatb B pexume U/F (B/)

. B HeKoTOpbIX CMCTEMaxX MOXET MCMONb30BaThCA
pexum VCC*.
. O6wuin TOK, NOTpebnaembln ABUraTenaMu, He

[OJKEH MPEBbILWATh HOMUHAMIBHOTO BbIXOLHOTO
TOKa npeobpasosaTtens yactoTbl linv.

Ecnu MOWHOCTU [BUraTenien 3HaumTesibHoO
Pa3nnyaloTCs, TO MOTYT BO3HUKATb nNpobiembl npu
MyCKe 1 Ha MasblX CKOPOCTAX BPaLUeHUs,
MOCKOJIbKY OTHOCUTENIbHO 60MbLIOE aKTUBHOE
CONPOTMBIEHME CTATOPA MASIOMOLLHbIX
aBuratenen Tpebyet 6onee BbICOKOTO
HanpsKeHVA NPU NycKe 1 Ha Masbix 060poTax.

dneKkTpoHHOe TennoBoe pene (3TP)
npeobpasoBaTensa YacToTbl HeNb3A UCMNONb30BaTb
ANA 3aWunTbl ABUraTenen ot neperpysku. Cnegyet
npenycMoTpeTb JOMOHUTENbHYIO 3alnTy
ABuratesiell C NOMOLLbIO TEPMUCTOPOB B KaxKaom
obMoTKe ABuraTens uav UHAMBUAYaNbHbIX
Tepmopene.

Korpa asuratenn coeguHeHbl napansenbHo,
napametp napamemp 1-02 Flux- ucmoyHuk OC
dsuzameria UCMOMb30BaTbCA HE MOXeET, a
napameTtp napamemp 1-01 lpuHyun ynpasneHus
dguzamesieM QONIXKEH UMeTb 3HaueHwue [0] U/L.
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A MoHTaX ¢ Kabensamu, COeArHeHHbIMY B OBLMIA XKIYT, Kak MokasaHo Ha A 1 B, pekoMmeHayeTca ToNbKO Npu HebONbLLOW AnvHe

Kabenew.

B YuyuTbiBaiiTe MaKCMasbHble ANIMHBI Kabenel gBuratenen, YKa3aHHble B e/1a8a 7.6 TexHu4yeckue xapakmepucmuku kabeneu.

TpeboBaHue K obuiel AnviHe Kabenein aBuraTens, ynoMsHyToe B 271aea 7.6 TexHuyeckue xapakmepucmuku kabeneul, neiCcTBUTENBHO

NUWb B Crlyyae, KOrAa AJIMHA KaXkAOro M3 napannenbHbix Kabeneit He npesbiwaet 10 m (32 ¢yTa).

D |YuuTbiBalTe nepenag HanpsxeHWn Mexay Kabenamu ABuratens.

E YuutbiBaiiTe nepenaj HanpsKeHWn mexay Kabensamu apuratens.

F TpeboBaHue K obuieln AnviHe Kabenen ABuratens, ynoMaHyToe B 21ded 7.6 TexHuveckue Xapakmepucmuku kabenel, BeiCTBUTENbHO

NUWb B Clyyae, KOrAa AJIMHA KaXkAOro M3 napasnenbHbIX Kabenei He npesbiwaet 10 m (32 ¢yTa).

PucyHok 10.10 PasnuyHoe cxembl napanienbHOro NoAKAloUYeHNA ABuratenei
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10.6.3 M3onauua asuratens

Ona kabenei aBuratens, ANMHA KOTOPbIX MEHbLUE WA
paBHa MaKcMMasbHOW AfiviHe Kabenen aBuratens,
yKa3aHHOW B 2/1d8a 7.6 TexHudeckue xapakmepucmuku
kabesel, NCNONb3YNTe HOMMHANbHbIE 3HAYEHWA U30NALMK
asuratens us Tabsauua 10.18. Ecnn geuratens nmeet
HM3KUI ypoBeHb n3onauuu, Danfoss pekomeHgyeTt
ncnonb3oBatb GunbTp du/dt unu cuHyconpHbii GunbTp.

HomuHanbHoe HanpskeHune |W3onauuAa geBuratens
cetu

Un< 420 B

420 B < Un =500 B
500 B < Un = 600 B

600 B < Un <690 B

CraHp. UL = 1300 B
Yeun. Ui = 1600 B
Ycun. U = 1800 B
Yeun. U = 2000 B

Ta6bnuua 10.18 HomuHanbl nsonaunn asuratensa

10.6.4 lNMoAwmMnHUKOBBLIE TOKN ABUraTens

AnAa ycTpaHeHWsi NOAWMNHMKOBBIX TOKOB HEO6XOAUMO
YCTaHOBUTb M30/IMPOBAHHbIE MOALUMUMHUKM Ha
HEMpUBOAHOM KOHLIe BCEX ABUraTenen, Ncnosb3yembix C
npeo6pasoBaTensaMm 4acToTbl. [ns MUHUMU3ALUM TOKOB
NOALUUMHMKOB W Basa Ha MPUBOAHOM KOHLIe HEO6X0AUMO
o6ecneunTb Hagnexallee 3azemneHne npeobpasoBaTens
yacToThl, iBMraTens, BeJOMON MallUHbI U ABUraTens,
NOAK/OUEHHOTO K BEAOMOI MaLUMHe.

CTaH,qapTHble KOMMNeHCaUuMNOHHble Mepbl:
L |/|CI'IOJ'Ib3yI7ITe N30N1MpPOBaHHbIe NOAWUMHUKNA.

. MpaBnnbHO BbINONHANTE NPOLEeAYPbl MOHTaXa.

- Y6eputecnb, 4to ABUraTenb U Harpyska
COOTBETCTBYIOT ApYr Apyry.

- Crporo cobniofaiite pekoMmeHaaLmm no
ycTaHoBKe B cooTBeTcTBUM ¢ DMC.

- ObecneybTte ycuieHne 3aLMTHOro
3a3eMSIEHUA ANA YMEeHbLUeHNA
BbICOKOYACTOTHOIO MMrefaHca
3aLMTHOrO 3a3emieHnsA B CPaBHEHNM C
BXOAHbIMY CUNIOBLIMU MPOBOJAMMU.

- Mexpy npeobpa3soBatenem 4actoTbl 1
ABuratenem cnepyet obecneuntb
Xopollee BbICOKOYACTOTHOE COeAVHeHNe.
CnepyeT ncnonb3oBaTb
3KPaHNPOBaHHbIN Kabesnb, KOTOPbIN
CoefNHeH C ABWraTesiem u
npeobpasoBaTenem YacToTbl NO Bcel
OKpYXHOCTM (360°) nonepeyHoro
ceyeHua sKpaHa.

- Y6enuTecb B TOM, UTO MMMEAAHC OT
npeobpasoBaTens YyacToTbl Ha 3eM0

30aHVA HUXKe UMnefaHca 3a3eMyieHuns
MaLUMHbI. OTa npouenypa MOXeT ObiTb
TPYAHOBbIMOIHVMOW NP
1CMONb30BaHUM HaCOCOB.

- YcTpoiite npamoe coefviHeHve
3a3emneHna Mexay ABuratenem un
Harpy3kom.

. YMeHblumTe YactoTy KommyTauun IGBT.

. N3meHuTe dopmy KonebaHui nHBepTOpa, C 60°
AVM Ha SFAVM 1 Hao6opoT.

. Vicnonb3yiTte crcTemy 3asemneHus Bana unm
M30/IMPOBaHHYI0 MydTY.

. Mcnonb3ynTte TOKONPOBOAALLYIO CMa3Ky.

o Ecnn Bo3moxHO, VICI'IOJ1b3thTe MWHUMallbHble
YCTaBKU CKOPOCTWU.

. MocTapaiitecb obecneunts H6anaHC HanpPAXeHUs
ceTn ¢ 3emneil. ITa npoueaypa MoXeT 6biTb
TpyaHoBbinonHnmon ana cuctem IT, TT, TN-CS nnn
CUCTEM C 3a3eMJIEHHO BETBbIO.

. Wcnonbsynte ¢punbrp dU/dt nnm cuHycongHbii
dunbtp

10.7 TopmoxeHue

10.7.1 Bbibop TOPMO3HOro pe3nctopa

TopMO3HOI pe3ncTop HeobXxoamm Afs paccenBaHuUs
NOBbILEHHOW MOLYHOCTU, BbIAENAEMON NPY TOPMOMXKEHNN.
SHeprua nornowaerca He npeobpasoBaTenem YacToThl, a
TOPMO3HbIM pe3nctopom. MNogpobHee cm. Pykosodcmeo no
npoekmuposaHuto VLT® Brake Resistor MCE 101.

Ecnn BennuvHa KMHETMYeCKON 3Heprum, nepegasaemMoi B
pe3ncTop B KaxAOM UHTepBasie TOPMOXEHUSA, He U3BECTHa,
CPeAHIol0 MOLHOCTb MOXHO paccunTaTb Ha OCHOBe
BPEMEHU LMKNa N BPEMEHU TOPMOXeHMA (MPepbIBUCTbIN
pabounii ymkn). MpepbIBUCTBIN pabounii LMKN pe3uctopa
MoKasblBaeT MHTEPBas BPEMEHU, B TEUEHNE KOTOPOro
pe3sunctop BKtoyeH. Ha PucyHok 10.11 nokasaH TUNUYHbIN
LMK TOPMOXKeHNA.

MocTaBWWKM ABUraTenei 4acto nosb3ylTcA NapameTpom
S5, ycTaHaBnMBas BOMYyCTUMYIO HarpysKy, KOTopas
XapaKTepusyeT NpepbIiBUCTbIA pabounin LK.
MpepbiBUCTBIA pabounin LMK Ana pesncropa
paccumTbiBaeTCcA cnefyiowmm obpasom:

Pabouuti yukn = to/T

T— BpemMA UuKna B CeKyHaax
tb — BpeMA TOPMOXKEHWNA B CeKyHAaX (3a BpemAa uMKﬂa)

MG38C250
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Temps
PucyHok 10.11 TUNMYHBbINA LMKN TOPMOXKEHUA
Mogaenb
N90K N110 N132 N160 N200 N250
OnutenbHocTb ynkna (c) 600 600 600 600 600 600

Pa6ounin umkn
TOPMOXEHUA NPW MNONHOM
(100 %) KkpyTALEM

HenpepbiBHbIN

HenpepbiBHbIi

HenpepbiBHbIi

HenpepbiBHbIi

HenpepbiBHbIN

HenpepbiBHbIN

MOMeHTe
Pabounin ymkn 10% 10% 10% 10% 10% 10%
TOPMOXEHNA Npun
KpYyTALLEM MOMEHTe
150/160 %
Ta6bnuua 10.19 TopmosHaa cnoco6HocTb, D1h-D8h, 380-500 B
Mogenb

N315 N355 N400 N450 N500
TopmoxeHwne npwu OdnutenbHocTb yukna (c) 600 600 600 600 600
HOMMWHaNbHbIX ycnosuax | Tok (%) 100 70 62 56 80
[45 °C (113 °F)] Bpemsa TopmoxeHua (c) 240 240 240 240 240
TopmoxeHue npu AnutenbHocTb UMKna (c) 300 300 300 300 300
neperpyske Tok (%) 136 92 81 72 107
[45 °C (113 °F)] Bpems TopmoxeHus (c) 30 30 30 30 30
TopmoxeHue npu AnutenbHocTb UMKna (c) 600 600 600 600 600
HOMMVHaJbHbIX ycroBuAx | Tok (%) 100 92 81 89 80
[25 °C (77 °F)] Bpemsa TopmoxeHua (c) 240 240 240 240 240
TopmoxeHure npu OnutenbHOCTb UuKna (c) 300 300 300 300 300
neperpyske Tok (%) 136 113 100 72 107
[25 °C (77 °F)] Bpems TopmoxeHns (c) 30 10 10 30 30
Ta6nuua 10.20 Topmo3Haa cnoco6HocTb, ETh-E4h, 380-500 B
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Mopenb
N55K N75K N90K N110 N132 N160 N200 N250 N315
OnutenbHoOCTb 600 600 600 600 600 600 600 600 600
umkna (c)
Pa6ounin umkn 40 40 40 40 40 40 40 40 40
TOPMOXeHNA
npv NonHOM
(100 %)
KpyTALem
MOMeHTe
Pa6ounin ymkn 10 10 10 10 10 10 10 10 10
TOPMOXeHNA
npu KpyTAem
MOMeHTe
150/160 %
Ta6bnuuya 10.21 Topmo3sHaa cnoco6HocTb, D1h-D8h, 525-690 B
Mogpenb
N355 N400 N500 N560 N630 N710
TopmoxeHwne npwu [OnuTenbHOCTb 600 600 600 600 600 600
HOMUHANbHbIX umkna (c)
ycnosuax Tok (%) 89 79 63 63 71 63
[45 °C (113 °F)] Bpema TopMoxeHus 240 240 240 240 240 240
(c)
TopmoxeHwne npwu [AnuTenbHOCTb 300 300 300 300 300 300
neperpyske umkna (c)
[45 °C (113 °F)] Tok (%) 113 100 80 80 94 84
Bpemsa TopmoxeHuna 30 30 30 30 30 30
()
TopmoxeHue npu [AnuTtenbHoOCTb 600 600 600 600 600 60
HOMWHaNbHbIX umkna (c)
yCnoBusax Tok (%) 89 79 63 63 71 63
[25 °C (77 °F)] Bpems TOpMOXeHus 240 240 240 240 240 240
()
TopmoxeHwne npu [AnuTenbHoCTb 300 300 300 300 300 300
neperpyske uukna (c)
[25 °C (77 °F)] Tok (%) 113 100 80 80 94 84
Bpemsa TopmoxkeHuna 30 30 30 30 30 30
(©

Ta6nuua 10.22 Topmo3Has cnoco6HocTb, ETh-E4h, 525-690 B

KomnaHua Danfoss npepgnaraeT TOpMO3Hble pe3ncTopsbl ¢
pabounm uuknom 5 %, 10 % n 40 %. Ecnu ncnonb3yetca
10%-1 paboumnin LMK, TOPMO3HbIE PE3MNCTOPbI MOMNoLWaoT
MOLLHOCTb TOPMOKeHUA B TeuyeHne 10 % BpeMeHu uumKna.
Ocratowmeca 90 % BpemeHU LuMKna NCNonb3yoTca ana
pacceaHnA n3bbITOUHOro Tenna.

YBEJJOMJIEHU

Y6eputecb, UTO pe3nCTop NOAXOAUT ANnA 06paboTKu
TpebyeMoro BpeMeH/ TOPMOXKEHNS.

MaKcmmanbHO AOMycTMas Harpys3ka Ha TOPMO3HOM
pesuncTope onpeaenseTcs Kak NMKOBas MOLHOCTb Npu

3aflaHHOM MpepbIBUCTOM pabouem Lukne. ConpoTuBneHne
TOPMO3HOTO Pe3ncTopa BbluUCAAETCA Mo dopmyne:

UZ
nocm. moka

P

NuK.

R OmMm] =

mopm., [

rne
Pruk. = Pgeur. X MTOpM. [%] x Npeur. X I']VLT[BT]

Mo»Ho BUAETb, YTO CONPOTUBNEHNE TOPMOXKEHNA 3aBUCUT
OT HanpAXeHnA B Luenn NoCToOAHHOIo TOKa (Uncc-r, TOKa)~

MG38C250
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Hanps»xeHue Topmos MNpepynpexaeHne | OTKNoYeH
aKTNBeH nepep oTkal4YeHNnem ne
(aBapuiiHo
e
OTKJIloYeH
ne)
380-500 B" 810 B 828 B 855 B
525-690 B 1084 B 1109 B 1130 B

Ta6nuua 10.23 Mpepenbl TopmoxkeHua FC 302

1) * 3asucum om munopasmepa no MouHoCmMu

YBEJJOMJIEHU

Y6epunTecb, UTO TOPMO3HOI pe3ncTop cnocobeH pabortatb
c Hanps»xeHnem 410 B, 820 B, 850 B, 975 B unun 1130 B.
Topmo3sHble pesuctopbl Danfoss 4OCTYNHbI B HOMUHanNax,
noAaxoaAwWmX ANA UCNOoNb30BaHMA BO BCeX
npeo6pasoBartensax Yactorbl Danfoss.

KomnaHua Danfoss pekomeHayeT ncnonb3oBaTb
COMPOTUBIIEHNE TOPMOXKEHUSA Rpexk. ITOT pacyet
rapaHTupyeT cnocobHocTb NpeobpasoBaTena YacToThbl K
TOPMOXEHNIO C MaKCMasibHO BbICOKMM TOPMO3HbIM
MOMEHTOM (Mropm.%)), PaBHbIM 150 %. Qopmyna nmeet
cnepyowmn BuA:
UIZTOCm. moka X 100

Picie X Miopan, o) XMvir X Nogus
TunuyHoe 3HayeHne Ngeur. pasHo 0,90
TunuyHoe 3HauyeHne nvit pasHo 0,98

RpeK. [OM] =

Ins npeobpasoBateneit yactoTbl 200 B, 480 A, 500 A n 600
B Rpek. Mpy TOpMO3HOM MOMeHTe 160 % 3anmcbiBaeTcA Kak:

107780
200B: R, = ——— [Om]
bere P@suz.

464923

500B: RpeK. = m [OM]
630137

6008 : Ry = =5 —— [OM]
832664

690B : RpeK. = m [OM]
YBEJOMJIEHU

ConpoTuBneHne Lenu BbIGPAHHOrO TOPMO3HOIO
pe3ncTopa He AOMKHO NpeBbIlLaTb 3HaYEHUS,
pekomeHpyemoro Danfoss. Kopnyca E1h-E4h
OCHaLLalOTCA OAHUM TOPMO3HbIM MpepbiBaTeNem.

YBEZJOMJIEHU

Ecnu B TOPMO3HOM TpaH3UCTOPE NPONCXOAUT KOPOTKOE
3aMblKaHue uny nNpo6oil Ha 3emnio, paccesiHne
MOLYHOCTU B TOPMO3HOM PEe3nCTOpe MOXKET 6biTb
npefoTBPaLLEHO TONbKO OTK/OYEHMEeM npeobpasoBaTens
YacToTbl MW KOHTaKTa B LENU TOPMOXKEHUs OT
nuTalowei CeTU C MOMOLLbIO CETEBOrO BbIKMOYaTens unu
KOHTaKTopa. becnpenaTcTBeHHOe paccesiHMe MOLWHOCTH B
TOPMO3HOM PEe3MCTOPEe MOXET Bbi3BaTb Meperpes,
noBpexAeHne Win noxap.

ABH/MAHUE!

OMNACHOCTb NOXAPA

Topmo3Hble pe3ncTopbl CUIbHO HarpeBaloTcA BO Bpems/
nocne TopmoxeHus. Ecnn He obecneuntb
noXapo6e30MacHOCTb CpeAbl, B KOTOPOI YyCTaHOBNEH
TOPMO3HOIA Pe3nCTOp, UMeeTCA PUCK CePbe3HOro
TPaBMUPOBaHMA NEepPCoHana U NOBpeXAeHNA
o6opyaoBaHus.

. TopMO3HOI1 pPe3ncTop JOMKEH GbITb YCTaHOBMIEH
B 6€30MacHOM MecTe, HeJOCTYMHOM AnA
C/Iy4ailHOro KOHTaKTa U BAanu oT
NerkoBoCnaMeHsAIOLWMXCA MaTepPUanos.

10.7.2 YnpaBneHue ¢ nomoublo GyHKLMN
TOPMOXEHMA

[nAa 3aWwmTbl TOPMO3HOrO pe3ncTopa OT Neperpyskn nam
neperpesa B C/lyyae HEMCNPABHOCTU B NpeobpasoBaTene
YacTOTbl MOXeET MCMOJb30BaTbCA pene/UndpoBON BbIXOA.
Mpw neperpyske nnu neperpese TopmosHoro IGBT pene/
undpoBOI crHan oT TOpMo3a Ha NpeobpasoBaTenb
YacToTbl OTKNIOYaeT Topmo3Ho IGBT. 31o pene/undposoin
CUTHan He 3alyMLaeT OT KOPOTKOro 3amblKaHUA B
TopmO3HOM IGBT nnn 3ambiKaHUA Ha 3emMl0 B TOPMO3HOM
mopyne unu nposogke. Ecnn B TopmosHom IGBT
NPOUCXOANT KOPOTKOe 3ambikaHue, Danfoss pekomeHayeT
OTKMIOYNTb TOPMO3.

Kpome Toro, Topmo3 obecneumsaeT BO3MOXHOCTb
CYMTbIBAHMA 3HAYEHUI MTHOBEHHOWN 1 CPeAHe MOLLHOCTH
3a nocnegHue 120 c. TopmMo3 MOXeET Takxe
KOHTPONMPOBaTb BO36YXEHNE MOLYHOCTY TOPMOXKEHNA 1
obecneunBatb, YTOObl OHa He MpeBbilWana npegena,
yCTaHOBJIEHHOrO B MapameTpe napamemp 2-12 Brake Power
Limit (kW). B napametpe lMapamemp 2-13 Brake Power
Monitoring Bbibupaetca GyHKUUA, KoTopas byaeTt
BbINONHATLCA, KOrAa MOLLHOCTb, NepejaBaemas Ha
TOPMO3HOW pe3ncTop, NPEeBbICUT Npefen, YCTaHOBMEHHbIN B
napameTtpe napamemp 2-12 Brake Power Limit (kW).
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YBEZJOMJIEHU

KoHTponb MOLHOCTM TOPMO3a He ABNAETCA 3alyMTHON
dyHKUMeR; AnA 3Toin uenu Tpebyetca Tennosoe pene,
nogKNiyYeHHoOe K BHELWWHEMY KOHTAKTOpY. Llenb
TOPMO3HOrO pes3ncTopa He 3alylLeHa OT YTeUYKM Ha
3emnio.

BmecTo dyHKLMN TOPMOXKEHNA MOXKHO C MOMOLLbIO
napametpa napamemp 2-17 Over-voltage Control BKnounTb
byHKUMio KoHmpona nepeHanpaxeHua (OVC). 3ta dyHKUmnA
aKTUBHA ANA BCeX YCTPONCTB. Ecnn HanpsxeHue Lenu
NMOCTOAHHOrO TOKa yBeNMUMBaeTcs, 3Ta GyHKUMA No3BonAeT
n3bexaTb OTKJIOUEHUS NMYyTEM YBEJIMYEHWS BbIXOQHOM
YacToTbl ANA OrPaHNYEHNA HaNPAXKEHWA, NOCTYNaLWero 13
Lenu NoCTOAHHOMO TOKa.

YBEJJOMJIEHU

KoHTponb nepeHanps»KeHUs Henb3A BKAOYMTb Npu
paboTe ¢ gBuraTenem C NOCTOAHHbIMU MarHuTamu (T. e.
Koraa anA napametpa napamemp 1-10 Motor Construction
yCcTaHOBNEHO 3HauyeHue [1] HeagHon. ¢ nocm. mazH.)

10.8 [atumku octaTtoyHoro Toka (RCD) n
KOHTPOJIb CONPOTUBAEHNA U30NALNN
(IRM)

[nAa pononHWTEeNbHOWM 3alWWTbl UCNOMb3YNTe, NPU YCNOBUMN
cobnofeHnA MeCTHbIX HOPM U NPaBul TEXHUKM
6e3onacHocTu, pene RCD unu MHorokpaTHoe 3aluTHoe
3a3emsieHne Unmn 3asemsieHue.

B cnyuyae 3ambikaHMA Ha 3eMNI0 MOCTOAHHBIN TOK MOXeT
NpeBpaTUTbCA B TOK KOPOTKOro 3amblkaHuA. [pu
ncnonb3oBaHun pene RCD pomxHbl cobnioaatbca MecTHble
HOPMbl 1 NpaBuna. Pene foMmKHbl 6bITb paccumTaHbl Ha
3aWuTy TpexdasHoro obopynoBaHUA C MOCTOBbLIM
BbIMPAMUTENIEM 1N Ha KPAaTKOBPEMEHHbIV pa3pag npu
BKJIlOUeHMM nuTaHua. MoppobHee cm. B 21asa 10.9 Tok
ymeyku.

10.9 TokyTeukn

CobniofaiiTe HaUMOHaNbHblIE U MECTHblIE HOPMATHBDI,
OTHOCALWMECH K 3alWMUTHOMY 3a3eMyieHn0 060pyaoBaHNA C
TOKOM yTeukn Bbiwe 3,5 MA.

TexHonorna npeobpasosaTeniein YacToTbl NpegnonaraeT
NCMNONb30BaHMe BbICOKOYACTOTHOW KOMMYTaLMKN Mpu
BbICOKOWM MOLLHOCTM. BbicOKOUacToTHaA KommyTauma
CO3[aeT TOK YTeUKN Ha MPOBOAHUKE 3a3eMieHuA.

ToK yTeukun Ha 3emsil0 CO34aeTcA HEeCKONbKUMU
WCTOYHMKAMUN 1 3aBUCUT OT KOHPUrypaLmm cuctembl;
HYXHO YuuTbIBaTb cnepaytolne dbakTopsbi:

. ®unbTpbl BY

. [OnuHa kabena gsuratens

Leakage current

A

130BB955.12

b

-

Motor cable length

PucyHok 10.12 BnusaHue anuHbl Kabena gBuratens u
TNopasmepa No MOLWHOCTU Ha TOK yTeuku. Tunopasmep no
MOLLHOCTM a > TUNnopa3mMepa No MowHocTn b

Tok YTEUKN 3aBUCUT TaKXe OT JINHEMHbIX UCKAXEHWIA.

Leakage current

A

130BB956.12

[] THDv=0%

] THDv=5%

—
-

PucyHok 10.13 BnnAaHne nckaxeHua B Lenn Ha TOK yTeUKN

Ecnu Tok yTeuku npesblwaet 3,5 MA, Tpebyetca cobnogatb
ctaHpapt EN/IEC61800-5-1¢c 0cob0l OCTOPOXKHOCTbIO.

CnepyeT ycunnTb 3a3emMiieHne CornacHo cneayowmm
TPe6OoBaHVAM K MOAKIIIOUYEHUIO 3ALUTHOTO 3a3eMIIeHNs.
. CeueHrvie npoBofa 3a3emneHua (knemma 95)

LIOJIXKHO 6bITb He MeHee 10 Mm? (8 AWG).

. Wcnonb3ynTe ABa oTAeNbHbIX NpoBoaa
3a3eM/eHNs COOTBETCTBYIOLMX HOPMATVBaM
pa3mepos.

JoononHuTenbHyto MHGopMaLuo cm. B cTaHgapTax EN/

. JKpaHnpoBaHue Kabena geuratens
IEC61800-5-1 n EN 50178.
. MolHocTb npeobpasoBaTtens YacToTbl
MG38C250 Danfoss A/S © 12/2017 Bce npaBa 3awyLLyeHbl. 167
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Mcnonb3oBaHue AaTYNKOB OCTAaTOYHOrO TOKa

Ecnn ncnonb3ytoTca gatumkm octatouHoro toka (RCD),
TaKXKe M3BECTHble KakK aBTOMaTMUYecKme BbIKMoYaTeny ans
3alUTbl OT yTeuek Ha 3emiio, cobnogante cnegyouwme
TpeboBaHuA.
. Wcnonb3ynte Tonbko RCD tuna B, KoTopble moryT
0o6HapyXMBaTb NepemMeHHbIe U NOCTOAHHbIE TOKMU.

. WNcnonb3ynte RCD ¢ 3apepxKoi, 4tobbl
NpPeaoTBPATUTb OTKA3bl B CBA3U C NEPEXOLHbIMMN
TOKaMu Ha 3emJio.

. HomuHan RCD cnepyeT nogbupatb € yyeTom
KOHPUrypaumm cuctembl 1 yCIIOBUI OKpy»KaloLLei
cpefpbl.

Tok YTeUKN BKNKOYaeT HECKOJIbKO HacCTOT, Nponcxogamx
KaK OT 4YaCTOTbl CETEBOIO NMUTaHUA, TakK N OT YaCTOTbl
KOMMyTauun. O6Hapy>KeH|/|e 4aCTOTbl KOMMYyTauun 3aBUCUT
OT TNa ncnonb3yemoro Aatymnka RCD.

fffff RCD with low fye.off =
Leakage current s
wn
(o)}
— RCD with high f o 2
3
\\
|
\
\\
\ o LN
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable

PucyHoK 10.14 OCHOBHble NCTOYHUKWN TOKa YTeUKN

BennuvHa Toka yTeuku, obHapyxunBaemoro RCD, 3aBucuT ot
yacToTbl cpe3a B gatumke RCD.

Leakage current [mA]

A

130BB957.11

[ ] 100 Hz
] 2kHz

I 100 kHz

PucyHok 10.15 BnnAaHue npeaenbHOM 4acToTbl AaTYNKOB
octaToyHoro Toka (RCD) Ha TOK yTeukn

10.10 CetbIT

MNutaHne oT ceTn, N30NNPOBAHHON OT 3eMNun

Ecnu npeobpasoBaTenb YyacToTbl MUTAeTCA OT CETH,
N30NMPOBAHHON OT 3emnu (ceTb IT, He3a3emneHHbIN
TPEYronbHWK UMW 3a3eMJIeHHbIN TPeYrofbHUK), U OT CETH
TT/TN-S ¢ 3a3em/IeHHbIM MJIeYOM, BbiKtouaTenb GpunbTpa
BY-nomex pekomeHayeTcA nepesecty B nonoxeHne OFF
(Bbikni.) ¢ nomouwbto napamemp 14-50 Quaemp BY-nomex Ha
npeobpa3oBatesie YacToTbl U napamemp 14-50 Qunemp BY-
nomex Ha ¢unvtpe. [1na nonyyeHna JONONHUTENbHON
nHdopmaumm cm. ctaHpapt IEC 364-3. B BbiKNoUeHHOM
peXxnme KOHAEHCATOPbl GUNBTPA, NOAKIIOUEHHbIE MeXay
LIACCK 1 Lienbio MOCTOAHHOTO TOKa, OTKJIIYAoTCA, YTOObI
n3bexaTb NOBPEXAEHMA Lieny NOCTOAHHOIO TOKa 1
YMEHbLUUTb €MKOCTHbIE TOKM Ha 3eMio (B COOTBETCTBUM C
IEC 61800-3).

Ecnu TpebytoTca onTmanbHble xapaktepuctnki 3MC, B
cJlyyae NoAKMoUYEeHHbIX NapannenbHbiX ABUraTenen unm
npv AnvHe Kabena feuratens 6onee 25 m (82 ¢yTa),
Danfoss pekomeHAyeT yCcTaHOBUTb AnA

napamemp 14-50 ®unemp BY-nomex 3HauyeHne [Bkn.]. Cm.
Takxe lMpumeyarue k VLT® g cemu IT. Heobxopumo
NCMOoNb30BaTb AaTUMKM KOHTPONA M30AALNK,
npefHasHayeHHble ANA NPUMEHEHNA C CUNOBOW
aneKkTpoHukon (IEC 61557-8).

Danfoss He pekoMeHAYeT MCMONb30BaTb BbIXOAHON
KOHTaKTOp Ans npeobpa3osaTenein yactoTtbl 525-690 B,
NOAKIIOUEHHbIX K ceTun IT.
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10.11 KMA

KNJ npeo6pasoBaTtenAa yactotbl (nvir)

Harpy3ka npeobpa3oBaTens 4acToTbl Manio BAMAET Ha ero
KnA. O6biuHo KI[ ocTaeTca OgHUM U TeM e npu
HOMWHANbHOWN YacToTe ABuraTtena fun He3aBUCMMO OT TOro,
COCTaBNAeT 1M MOMeHT Ha Bany Asuratens 100 % ot
HOMUWHaNbHOrO UAN TONbKO 75 % B cnyyae paboTbl
ABYratena npv HemMosHOM Harpyske.

370 TakXe o3HayvaerT, uyto KNI npeobpasoBaTtensa yacToTbl
He MeHseTCA fAaxke npw Bbibope apyrmx xapaktepuctuk U/f.
OpHako xapaktepuctuku U/f BnuaoT Ha KNI asuratens.

KMNJ HeckonbKo CHUXKaeTca Npu 3afaHnn YacTOTbl
KommyTaumm Bbiwe 5 K. KMNJ HeMHOro ymeHbLaeTca npu
HanpseHnn nuTaiower cetn 480 B 1 npu anvHe Kabens
cBbiwe 30 m (98 dyTOB).

Pacuet KINJ npeob6pasoBartens 4acToTbl

Mpu onpegeneHmmn KM npeobpasosatens yactoTbl aAns
Pa3fIMUHbIX CKOPOCTEN N Harpy3ok UCnosb3ynte

PucyHok 10.16. KoadpdurumeHT Ha 3TON AnarpaMme Hy>KHO
YMHOXWTb Ha Ko3dpduumeHT 3dpdeKTMBHOCTH, KOTOPBIN
npriBefeH B Tabnmuax TEXHUUECKUX XapaKTEPUCTUK B
paspenax 2sasa 7.1 Inekmpuydeckue xapakmepucmuku, 380-
500 B vi enasa 7.2 Snekmpuyeckue xapakmepucmuku, 525-
690 B.

1.01 -
o
1.0 ——————————
0.99 = g
z 51
< 098 yald i
ks] /
E 0.97 / 7
2 09 7
% 0.95 7
= 094 7
0.93
0.92
0% 50% 100% 150% 200%
% Speed
100% load — — 75% load 50% load — —25% load

PucyHok 10.16 TunuuHble Kpusble KMNA

Mpumep: Mpepgnonoxum Hannuvne npeobpasosatens
YacToTbl CO cnegyoWnMn Xapaktepuctnkamm: 160 kBT, 380-
480/500 B nepemeHHOro Toka, Harpyska 25 %, CKopocTb

50 %. Ha PucyHok 10.16 noka3aHo 0,97 — HOMWHasbHbIN
KNJ ana npeobpasoBatens 4acToTbl C MOLWHOCTbIO 160 KBT
coctasnaet 0,98. ®aktnueckmin KM paseH: 0,97 x 0,98 =
0,95.

KnpA peuratena (ngsur)

KM peuratens, nogkntouyeHHOro K npeobpasoBatento
YacToTbl, 3aBUCUT OT YPOBHA HamarHmumBaHus. O6bIYHO
KMNJ noutn Tak e BbICOK, Kak U Npu NUTaHUK ABuratens
HenocpeacTBeHHO oT cetw. KM gBuratena 3aBucuT ot ero
TMna.

B guanasoHe KpyTAwero momeHta 75-100 % ot
HoMuHanbHoro K[ gsuratena npakTnyeckyn NOCTOAHEH

KaK npu paboTe oT npeobpa3oBaTens YacToTbl, TaK U Npu
NMUTaHUN HEMOCPELCTBEHHO OT CETH.

Y ManomoluHbIx gsuratenen snvaHue Ha KIMj
xapaktepuctuk U/f HeaHaumTenbHo. B 1o e Bpems gna
aBurateneinn mowHoctbio 11 KBT (15 1. ¢.) 1 Bbiwe nmetoTca
CylleCcTBEHHble MpenMyLLecTBa.

Kak npasuno, yactota KommyTauum Ha KM manomoLHbIx
ABuratenen He BnavAet. [lna asuratenein mowHocTtbo 11 KBT
(15 n. c.) v Bbiwe KM ysennumsaetca (Ha 1-2 %)
MOCKOJIbKY MPW BbICOKOW YacToTe KOMMYTaLmn TOK
ABUraTena MMeeT NoyTU naeanbHylo CMHycouanbHyo
dopmy.

KNA cuctembl (ncuctemsl)

Ona sbluncnenna KM cuctembl HEOOXOAUMO YMHOXNTD
KNJA npeo6pasosatena yactoTsl (nvir) Ha KNI asuratens
(Na@svr):

NcUCTEMBI=NVLT X NABWT.

10.12  AKyCTUYeCKNi LyM

AKYCTI/I‘-IECKVIIZ wym npeo6pa3OBaTenﬂ 4acCTOTbl CO34aeTCA
TPeEMA NCTOYHUKaMWK:

. Jpocceny NoCTOAHHOIO TOKa MPOMEXYTOUHOW
uenw.

. BHyTpeHHWE BEHTUNIATOPBI.

. Opoccenb ¢unvtpa BY-nomex.

TunoBble 3HAUEHMA aKYCTUUYECKOTO LWYMa, N3MEPEHHBIE HA
pacctoaHun 1 m (9 dyToB) OT 6noKa, NoKasaHbl B
Tabnuya 10.24.

LLlym npu nonHon
Pasmep Kopnyca cKopocTn

BeHTMnATopa [AbA]

D1h/D3h/D5h/D6h 73
D2h/D4h/D7h/D8h 75
E1h-E4h 80

Ta6nuua 10.24 AKyCTUYECKUI LIYM

Pe3ynbTaTbl MCMbITaHWI Ha UHTEHCUBHOCTb aKyCTUYECKOro
LyMa B KOHTPONIMPYeMOWi cpefe, BbiNOSHEHHbIX B
cooTBeTcTBUM C ISO 3744. ToH wyma 6bln KONNYECTBEHHO
onpepesieH ANA perncTpauun anmnapaTHbIX XapakTepucTuk
B cooTBeTcTBUN C ISO 1996-2, MpunoxeHue D.

HoBbIll anropyT™ ynpaBneHusi BEHTUIATOPOM Ans
Kopnycos pa3mepa ETh-E4h nomoraet ynyuwunts
XapaKTEPUCTVKIN aKyCTUYeCKoro LymMa, bnarogaps Tomy, 4to
onepaTop MOXET BblOMpaTb PasfnNyYHbIe PEXNMbI PAbOTbI
BEHTUATOPA UCXOAA U3 KOHKPETHbIX ycnoBuii. MNoagpobHee
cm. napamemp 30-50 Heat Sink Fan Mode.

MG38C250

Danfoss A/S © 12/2017 Bce npaBa 3awyLLyeHbl. 169



Dt

BOI'IpOCbI INIeKTPUYEeCKOro MOHT...

VLT® AutomationDrive FC 302

10.13 Ycnosusa du/dt

YBEJJOMJIEHW

Bo usbexaHue npexaeBpeMeHHOro U3HOCa ABuUraTeneii,
KOHCTPYKLMOHHO He NpeAHa3HaueHHbIX AnsA paboTbl ¢
npeo6pasoBaTensiMn 4acToTbl (TakMX, HanprumMep, Kak
ABUratenu, He nmelole 6ymaxkHoi nsonauuy ¢pasHom
O6MOTKU VAW JPYroi YCUNEHHOI U30nAaLun), KoMNaHus
Danfoss c TakuMu gBUraTeNsiMn HacTOATENIbHO
pekomeHayeT ncnonb3oBaTtb ¢punbtp dU/dt unn
CUHYCOUAHDIA GUNBTP, YCTaHOBMEHHDBIN Ha BbixoAe
npeob6pasoBatensa yactoTbl. [logpo6Hee o ¢punbTpax dU/
dt n cnHycompHbix punbTpax cm. B Pykogoocmee no
NpoeKmMupoBaHuio 8bIXOOHbIX hubMpos.

Mpy NepeknoyYeHNN TPaH3UCTopa B MHBEPTOPHOM MOCTe
Hanps»KeHve Ha ABUraTene YBEIMUMBAETCA CO CKOPOCTbIO
dU/dt, 3aBucawen ot Kabens apuratens (Tvna, ceyeHus,
AJIMHDBI, HANMYMA UM OTCYTCTBUS SKPaHMPOBAHUA) 1
WHOYKTUBHOCTN.

CobcTBeHHaaA MHAYKLMA BbI3bIBAET CKAUYOK HanpakeHUs
Unuk. Ha aBuratene, Nocsie Yero oHo ctabunmanpyetca Ha
YPOBHE, 3aBUCALLMM OT HaNpPAXKeHUA B NMPOMEXYTOUHON
uenu. Bpema HapacTaHuA 1 nukosoe HanpsaxeHve Unuk.
BVAOT Ha CPOK cnyx06bl gBuratensa. B yactHocTty, sTOMy
noaBepeHbl aBurateny 6e3 nsonauun gpasHbix 06MOTOK,
ecnu NMKOBOE HanpsXeHne ouyeHb Benuko. inuHa kabena
ABUraTena BAUAET Ha BPeMsA HapacTaHUA U NMKOBOe
HanpskeHue. Mpy manon gnnHe Kabena (HeCKONbKO

MeTPOB) BPeMA HapacTaHUA 1 MUKOBOE HamnpseHne
yMeHbLwatoTcA. Ecnn kabenb aBuratena umeet 6osbluyto
Anvny (100 m (328 ¢yToB)), Bpema HapacTaHUA 1 MUKOBOe
HanpsxeHve 6yayT 6onbLue.

MNMKoBOE HaMpsXXeHWe Ha KnemMMax ABUraTens Bbi3blBaeTCs
nepeknoyeHem TpaHauctopos IGBT. MpeobpasosaTens
yacToTbl cooTBeTCTBYeT TpeboBaHusam IEC 60034-25:2007
(peg. 2.0) B yacTwn, KacawLenca asuraTenei,
CKOHCTPYMPOBaHHbIX A/1A YNpaBieHnA NocpeacTBoM
npeobpasosaTenein yactoTbl. [peobpazoBaTenb YacToOThI
cooTBeTcTBYeT Takxe IEC 60034-17:2006 (pep. 4) B yactu,
Kacalowencst 0ObIYHbIX ABUraTener, ynpaBaseMblx
npeobpasoBaTenAMM YacToTbl.

[OvnanasoH BbICOKON MOLLHOCTU

Tvinopa3smepbl MO MOLLHOCTU, NEPEUYNCIeHHble B Tabnuuax ¢
Tabnuya 10.25 no Tabnuya 10.36, NpU COOTBETCTBYIOLLMNX
HanpsXKeHWAX CeTU yaoBneTBopAtoT TpebosaHmam [EC
60034-17:2006 (pep. 4) B yacTu, Kacawowenca obblYHbIX
ABuvratesnen, ynpasnsemblx npeobpa3oBaTensiMu YacToThl,
IEC 60034-25:2007 (peg. 2.0) B yacTu, Kacatowwemnca
ABurartesiei, CKOHCTPYMPOBaHHbIX NoA ynpasneHue
nocpeacTBom npeobpasosatesniein yactotol, 1 NEMA MG
1-1998, yactb 31.4.4.2 B yacTu, Kacalwlluenca apuratenemn c
nuTaHMeM OT MHBepTopa. Tnopa3mepbl, NepeyYncieHHble B
Tabnuuax ¢ Tabauua 10.25 no Tabauua 10.36, He
COOTBETCTBYIOT TPebOBAHUAM, NPeAbABNAEMbIM K
asuratensam obuiero HasHayeHua B NEMA MG 1-1998, yactb
30.2.2.8.

10.13.1 Pe3ynbratbl ucnbitanna dU/dt gna kopnycos D1h-D8h

Pe3synbtatbl ncnbitaHna ana 380-500 B

MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpsxeHue cetn | Bpema HapacTaHus MNMuKkoBoe HanpsaxeHne dU/dt [B/MKc]
[m (dyT)] [B] [Mkc] [B]
90-132 (125-200) 30 (98) 500 0,26 1180 2109
150 (492) 500 0,21 1423 3087
300 (984) 500 0,56 1557 1032
160-250 (250-350) 30 (98) 500 0,63 1116 843
150 (492) 500 0,80 1028 653
300 (984) 500 0,71 835 651

Tabnuua 10.25 Pesynbratbl ucnbitaHua dU/dt no crangapty NEMA ana kopnycos D1h-D8h ¢ HeaKpaHMpoBaHHbIMUN Kabenamn n 6e3

MNCNonb3oBaHUsA BbixoaHoro ¢unbrpa, 380-500 B
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MouwHocTb [KBT (n. c.)] OnvHa Kabensa | HanpsxeHue cetn | Bpema HapacTtaHus NMukoBoe HanpsA)XeHue dU/dt [B/MKc]
[m (dyT)] [B] [MKc] [B]
90-132 (125-200) 30 (98) 500 0,71 1180 1339
150 (492) 500 0,76 1423 1497
300 (984) 500 0,91 1557 1370
160-250 (250-350) 30 (98) 500 1,10 1116 815
150 (492) 500 2,53 1028 321
300 (984) 500 1,29 835 517

Tabnuua 10.26 Pesynbratbl ncnbitaHua dU/dt no craHpapty IEC ana kopnycoB D1h-D8h ¢ HeaKkpaHMpoBaHHbIMK Kabenamu n 6e3
MNCnonb3oBaHUsA BbixoaHoro ¢unbrpa, 380-500 B

MouwHocTb [KBT (n. c.)]

OnuHa Kabens

Hanps»xeHune cetn

Bpems HapacTaHua

MnkoBoe HanpsaXeHne

dU/dt [B/MKc]

[m (dyT)] [B] [MKc] [B]
90-132 (125-200) 30 (98) 500 - - -
150 (492) 500 0,28 1418 2105
300 (984) 500 0,21 1530 2450
160-250 (250-350) 30 (98) 500 - - -
150 (492) 500 0,23 1261 2465
300 (984) 500 0,96 1278 597

Tabnuua 10.27 Pesynbratbl ncnbitanua dU/dt no cranpapty NEMA ana kopnycos D1h-D8h ¢ akpaHupoBaHHbIMU Kabenamu n 6e3
ncnonb3oBaHUA BbixoaHoro ¢unbrpa, 380-500 B

MouwHocTb [KBT (0. c.)]

AnuvHa Kabens

HanmeeHme cetn

Bpema HapacTaHna

MukoBoe HanpaAXeHune

dU/dt [B/MKkc]

[m (dyT)] [B] [MKc] [B]
90-132 (125-200) 30 (98) 500 - - -
150 (492) 500 0,66 1418 1725
300 (984) 500 0,96 1530 1277
160-250 (250-350) 30 (98) 500 - - -
150 (492) 500 0,56 1261 1820
300 (984) 500 0,78 1278 1295

Ta6bnuua 10.28 Pesynbratbl ucnbitanua dU/dt no cranpgapty IEC gna kopnycos D1h-D8h ¢ skpaHupoBaHHbIMK Kabenamu n 6e3
ncnonb3oBaHUA BbixoaHoro ¢unbrpa, 380-500 B

Pe3synbtatbl ncnbitaHua ana 525-690 B

Pe3synbtathl no dU/dt ana 690 B B cooTtBeTcTBMM NEMA

OTCYTCTBYIOT.

MouwHocTb [KBT (n. c.)]

OnuHa Kabensa

HanpsaxeHune cetn

Bpemsa HapacTaHusa

MNMuKkoBoe HanpsAxeHne

du/dt [B/MKc]

[m (dyT)] [B] [MKc] [B]
55-132 (60-150) 30 (98) 690 - - -
150 (492) 690 1,11 2135 1535
300 (984) 690 1,28 2304 1433
160-315 (200-350) 30 (98) 690 - - -
150 (492) 690 0,42 996 1885
300 (984) 690 1,38 2163 1253

Tabnuua 10.29 Pesynbratbl ucnbitaHua dU/dt no craHpapty IEC ana kopnycoB D1h-D8h ¢ HeaKkpaHMpoBaHHbIMU Kabensamu n 6e3
MNCNoNb30BaHNA BbIXxoAHOro ¢unbTpa, 525-690 B

MG38C250
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MouwHocTb [KBT (n. c.)]

OnuHa kKabensa

HanpsxeHune cetn

Bpems HapacTaHua

MukoBoe HanpskeHue [B]

dU/dt [B/MKc]

[m (byT)] [B] [MKc]
55-132 (60-150) 30 (98) 690 - - -
150 (492) 690 1,03 2045 1590
300 (984) 690 141 2132 1217
160-315 (200-350) 30 (98) 690 - - -
150 (492) 690 1,00 2022 1617
300 (984) 690 1,15 2097 1459

Ta6nuua 10.30 Pesynbratbl ncnbitaHua dU/dt no craHpapty IEC ana kopnycos D1h-D8h ¢ sKpaHMpoBaHHbIMU Kabenamu n 6e3
MNCNoNb30BaHUA BbIXoAHOro ¢unbTpa, 525-690 B

10.13.2 Pe3ynbrathl ucnbitaHna dU/dt gna kopnycos ETh-E4h

Pe3synbtatbl ncnbitaHna ana 380-500 B

MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpsikeHue cetn | Bpems HapacTaHus MNMnKkoBoe HanpsKeHne dU/dt [B/MKc]
[m (dyT)] [B] [Mkc] [B]
315-400 (450-550) 5(16) 460 0,23 1038 2372
30 (98) 460 0,72 1061 644
150 (492) 460 0,46 1142 1160
300 (984) 460 1,84 1244 283
450-500 (600-650) 5(16) 460 0,42 1042 1295
30 (98) 460 0,57 1200 820
150 (492) 460 0,63 1110 844
300 (984) 460 2,21 1175 239

Ta6nuua 10.31 Pesynbratbl ncnbitaHua dU/dt no crangapty NEMA ana

MNCNonb3oBaHusA BbixoaHoro ¢unbrpa, 380-500 B

kopnycoB ETh-E4h c HeakpaHupoBaHHbIMK Kabensamu n 6e3

MowHocTb [KBT (n. c.)] OnvHa Kabena | HanpsixkeHue cetn | Bpema HapacTaHus NMukoBoe HanpsA)XeHne dU/dt [B/mKc]
[m (dyT)] [B] [MKc] [B]
315-400 (450-550) 5(16) 460 0,33 1038 2556
30 (98) 460 1,27 1061 668
150 (492) 460 0,84 1142 1094
300 (984) 460 2,25 1244 443
450-500 (600-650) 5(16) 460 0,53 1042 1569
30 (98) 460 1,22 1200 1436
150 (492) 460 0,90 1110 993
300 (984) 460 2,29 1175 411

Ta6nuua 10.32 Pesynbratbl ucnbitaHua dU/dt no cranpapty NEMA ana kopnycos ETh-E4h ¢ HeakpaHupoBaHHbIMK Kabensamu n 6e3
Mncnonb3oBaHUA BbixoAaHoro ¢unbrpa, 380-500 B

MouwHocTb [KBT (0. c.)]

OnuHa Kabensa

HanpﬂmeHme cetn

Bpemsa HapacTtaHua

MukoBoe HanpsaXeHne

dU/dt [B/MKc]

[m (dyT)] [B] [MKc] [B]
315-400 (450-550) 5 (16) 460 0,17 1017 3176
30 (98) 460 - — _
150 (492) 460 0,41 1268 1311
450-500 (600-650) 5 (16) 460 0,17 1042 3126
30 (98) 460 - - -
150 (492) 460 0,22 1233 2356

Ta6bnuua 10.33 Pesynbratbl ncnbitaHua dU/dt no crangapty NEMA ana kopnycoB E1h-E4h ¢ skpaHupoBaHHbIMK Kabenamu n 6e3

ncnonb3oBaHUA BbixoaHoro ¢unbrpa, 380-500 B
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MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpaxeHue cetn | Bpema HapacTtaHus NMukoBoe HanpsA)XeHue dU/dt [B/MKc]
[m ($pyT)] [B] [MKc] [B]
315-400 (450-550) 5(16) 460 0,26 1017 3128
30 (98) 460 - - _
150 (492) 460 0,70 1268 1448
450-500 (600-650) 5(16) 460 0,27 1042 3132
30 (98) 460 - - _
150 (492) 460 0,52 1233 1897

Ta6nuua 10.34 Pesynbratbl ncnbitaHua dU/dt no craHpapTy IEC ana kopnycos ETh-E4h c akpaHupoBaHHbIMK Kabenamu n 6e3
MNCnonb3oBaHUsA BbixoaHoro ¢unbrpa, 380-500 B

Ha PucyHok 10.17— PucyHok 10.20 noka3aHa TUMNYHAA CKOPOCTb HapacTaHMA HaNPAXXeHWA 1 MUKOBble HaNpPAXKeHUA Ha
KremmMax ABuratens Afif SKpaHWpPOBaHHbIX Y HEIKPaHMPOBAHHbIX Kabenel B pas3fiMuHbiX KOHUrypauusx.

DTV 3HauYeHMs BepHbl Ans paboTbl B YCTAHOBMBLUEMCS PEXMME U B Anana3oHe 3PpeKTUBHOMO BXOAHOIO HanpsiKeHus
npeobpasoBaTens YyacToTbl Vine. Koraa npeo6pasoBaTesib YacToTbl PAabOTAET B PEXMME TOPMOXKEHNSA, HANPSXKEHNE
NPOMEXYTOUHOW Lieny NMOCTOAHHOIO TOKAa YBeNMUMBaeTcs Ha 20 %. ITOT 3$PEKT aHaNormueH yBeMUeHnio Hanps>keHnsa ceTu
Ha 20 %. YunTblBalTe 3TO YBENUYEHVE HAMPAXKEHUA NPW aHANU3e M30NALMN LBUraTeNst Afis CUCTEM TOPMOXKEHNS.
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(328) (656) (984)
Motor cable length, m (ft) Motor cable length, m (ft)
1 HesKpaHupoBaHHbI Kabenb 6e3 ¢punstpa 1 HeakpaHupoBaHHbIN Kabenb ¢ dpunbrpom dU/dt
2 SKpaHMpoBaHHbI Kabenb ¢ ¢unsTpom dU/dt

2 DKpaHNPOBAHHbIN Kabenb 6e3 ¢unbTpa 3 JKpaHNpPOBaHHbIN Kabenb 6e3 GpunbTpa

3 HeakpaHupoBaHHbI kabenb ¢ dunstpom dU/dt 4 HeakpaHupoBaHHbIl Kabenb 6e3 punbTpa

4 SKpaHMpPOBaHHbIN Kabenb ¢ ¢unbTpom dU/dt

PucyHok 10.18 lMukoBble HanpAXKeHWA Ha KieMMax asuratens
PucyHok 10.17 dU/dt Ha kKnemmax ABuraTens AnA Kopnycos ansa kopnycos E1h/E3h, 380-500 B
E1h/E3h, 380-500 B
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Motor cable length, m (ft) Motor cable length, m (ft)
1 SKpaHMpPOBaHHbI Kabenb 6e3 dunbTpa 1 HeakpaHupoBaHHbI Kabenb ¢ ¢unbrpom dU/dt
2 HeakpaHupoBaHHbIN Kabenb 6e3 dpunbTpa 2 JKpaHMpOoBaHHbIN Kabenb ¢ ¢punbTpom dU/dt
3 HeakpaHupoBaHHbIN Kabenb ¢ dunbtpom dU/dt 3 SKpaHMpPOBaHHbIN Kabenb 6e3 dunbTpa
4 SKpaHMpPOBaHHbI Kabenb ¢ ¢unsTpom dU/dt 4 HeakpaHupoBaHHbIN Kabenb 6e3 ¢unbTpa
PucyHok 10.19 MuKoBble HanNpaXXeHUA Ha Knemmax asurartens PucyHok 10.20 lMuKoBble HaNpaXeHUA Ha Knemmax asuratens
anAa kopnycos E2h/E4h, 380-500 B anAa kopnycos E2h/E4h, 380-500 B

Pe3synbtatbl ncnbitTaHna ana 525-690 B
Pe3ynbtatbl no dU/dt ana 690 B B cootBetcTBMM NEMA oTCyTCTBY!IOT.

MouwHocTb [KBT (n. c.)] OnvHa Kabena |HanpskeHne cetn | Bpemsa HapacTaHus MNukoBoe HanpsXeHne du/dt [B/mKc]
[m (dyT)] [B] [mKc] [B]
355-560 (400-600) 30 (98) 690 0,37 1625 3494
50 (164) 690 0,86 2030 1895
630-710 (650-750) 5(16) 690 0,25 1212 3850
20 (65) 690 0,33 1525 3712
50 (164) 690 0,82 2040 1996

Tabnuua 10.35 Pesynbratbl ncnbitanua dU/dt no cranpgapty IEC gna kopnycos E1Th-E4h ¢ HeakpaHupoBaHHbIMK Kabenamu n 6e3
ncnonb3oBaHUA BbixogHoro ¢punbrpa, 525-690 B

MouwHocTb [KBT (n. c.)] OnvHa Kabena |Hanps»keHune cetn | Bpemsa HapacTaHus MNukoBoe HanpsXeHne duU/dt [B/MKc]
[m (dy)] [B] [Mkc] [B]
355-560 (400-600) 5(16) 690 0,23 1450 5217
48 (157) 690 0,38 1637 3400
150 (492) 690 0,94 1762 1502
630-710 (650-750) 5(16) 690 0,26 1262 3894
48 (157) 690 0,46 1625 2826
150 (492) 690 0,94 1710 1455

Ta6bnuua 10.36 Pesynbratbl ncnbitaua dU/dt no cranpapty IEC ana kopnycos E1Th-E4h c skpaHupoBaHHbIMKM Kabenamu un 6e3
ncnonb3oBaHUA BbixogHoro ¢punbrpa, 525-690 B

Ha PucyHok 10.21— PucyHok 10.24 nokasaHa TUMMYHaA CKOPOCTb HapacTaHWA HanpsXeHUA 1 NKOBbIe HaMpPsXXeHNsA Ha
KnemMmax ABuratens AnAa SKPaHMPOBaHHbIX M HESKPAHUPOBAHHBIX Kabenen B pasnnuHbix KOHOUrypaLumsax.

TN 3HaYeHUA BepHbl AnA PaboTbl B YCTAaHOBMBLUEMCA PEXUME U B Anana3oHe 3$PEeKTVBHOMO BXOAHOIO HanpsKeHus
npeobpasoBaTtens yactotbl Vine. Korfa npeobpasoBatenib YacToTbl paboTaeT B PeXMME TOPMOXKEHUA, HaNpPsXeHNe
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npome)KyTquoM uenm NoCTOAHHOIO TOKa yBeNMYMBaAETCA Ha 20 %. OToT 3¢¢EKT AHANOIMMMYyeH yBENYEHUIO HaNpAXeHNA CeTn
Ha 20 %. YunTtbiBanTe 310 yBeNMYEeHNE HanpAXXeHUA Npun aHanmse nsonAaumm apuratena ona CUCtem TOPMOXKEHUA.
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Motor cable length, m (ft) Motor cable length, m (ft)
1 HeakpaHupoBaHHbI Kabenb 6e3 ¢punbTpa 1 JKpaHMpPOBaHHbIN Kabenb 6e3 dunbTpa
2 SKpaHMpPOBaHHbI Kabenb 6e3 dunbTpa 2 HeakpaHupoBaHHbIN Kabenb 6e3 dunbTpa
3 HeakpaHupoBaHHbIN Kabenb ¢ ¢punbrpom dU/dt 3 HeakpaHupoBaHHbI Kabenb ¢ ¢unbrpom dU/dt
4 KpaHNpoBaHHbIN Kabenb ¢ ¢punbrpom dU/dt 4 JKpaHMpPOBaHHbIN Kabenb ¢ ¢punbTpom dU/dt
PucyHok 10.21 dU/dt Ha knemmax aBuratensa anA Kopnycos PucyHok 10.23 MnkoBble HanpAXKeHWA Ha KieMmax asuratens
E2h/E4h, 525-690 B Aana kopnycos E2h/E4h, 525-690 B
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Motor cable length, m (ft) Motor cable length, m (ft)
1 HeakpaHupoBaHHbIN Kabenb ¢ dunbtpom dU/dt 1 HeakpaHupoBaHHbIi Kabenb ¢ dpunbtpom dU/dt
2 SKpaHMpPOBaHHbIN Kabenb ¢ ¢unbTpom dU/dt 2 JKpaHMpOBaHHbI Kabenb ¢ ¢punbTpom dU/dt
3 DKpaHMpPOBaHHbIN Kabenb 6e3 ¢punbtpa 3 DKpaHMPOBaHHbIN Kabenb 6e3 ¢unbTpa
4 HesKpaHupoBaHHbI Kabenb 6e3 ¢unbtpa 4 HesKpaHupoBaHHbI Kabenb 6e3 ¢unstpa

PucyHok 10.22 MukoBble HanpAXeHNA Ha KleMMax pBuratens

Ana kopnycos E2h/E4h, 525-690 B

PucyHok 10.24 MNMnkoBble HanpA)KeHNA Ha KJleMMax fBurartens
Ana kopnycos E2h/E4h, 525-690 B
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10.14 0O630p TpeboBaHWIi INeKTPOMarHMTHoOM coBMmecTumocTn (3MC)

dnekTpuYecKne yCTponcTea n GopMUpYIOT NOMexXK, U cami NMOABEPraloTCsA BO3AENCTBUIO NOMEX, BO3HUKLLMX B APYTUX
WCTOYHUKAX. INEKTPOMAarHuTHaa coBMecTmocTb (IMC) Takux 3GpHeKToB 3aBUCUT OT MOLLHOCTU Y FAPMOHNYECKUX
XapaKTePUCTUK 3TVX YCTPOWNCTB.

Heynpasnsemoe B3avMoZencTBme Mexay NeKTPUYECKUMI YCTPOMCTBAMM B CUCTEME MOXET YXYALWUTb COBMECTUMOCTb 1
nomeLlaTb HagexHoi pabote. Momexu MOryT NpUHUMaThL Gopmy:
. 3MIEKTPOCTATUYECKUX PA3PAROB,

o 6bICprIX M3MEHEHUN HanpAaXeHwus,

o BbICOKOYACTOTHbIX MOMeX.

dneKTpUYeckne Nomexm yalle BCEro pacnpoCTPaHATCA B AnanasoHe yactot oT 150 KMy go 30 Mlu. Bo3gywHble nomexu m3
CUCTeMbl NMPrBOAa B Avana3oHe vyactot ot 30 Ml go 1 My co3paoTca MHBEPTOPOM, Kabenem aBuratens v gBuratesiem.

EMKOCTHbIE TOKM B Kabene fgBuratens, CBA3aHHble C BbICOKMM 3HaY€HMEM CKOPOCTU U3MEHEHUA HanpskeHus asuratens dV/
dt, co3patot Tokn yTeukn. Cm. PucyHok 10.25. SKkpaHUpOBaHHble Kabenu aBuratenia UMetoT 6osiee BbICOKYIO eMKOCTb Mexay
¢$a30BbIMM NPOBOAAMU U IKPAHOM 1 MeXAy dKPaHOM 1 3emsieid. ITa JONONHMTENbHAA eMKOCTb Kabensi BMecTe ¢ Apyrom
napasuTHOM eMKOCTbIO U MHAYKTUBHOCTbIO ABUraTeNA U3MEHAET YPOBEHb SNEKTPOMArHUTHOIO M3MyYeHUs, CO34aBaemMmoro
YCTPOWCTBOM. /I3MeHEHNEe YPOBHA NPOUCXOAMT rMaBHbIM 06Pa3oM B 3/1EKTPOMAarHUTHOM U3MlyYeHUN Ha YacToTax MeHee 5
Mry. MockonbKy TOK yTeuku (I1) BO3BpallaeTcs B yCTPOWCTBO Yepes 3awutHoe 3asemsneHue (I13), To 3KpaHUPOBaHHbIN Kabenb
[BUraTensi co3naeT TONbKO HEGOMbLLOE 31eKTPpOMarHuTHoe nose (14). 3kpaH orpaHMYMBaET M3Nlyyaemble MOMeEXH, HO
yBeNIMYMBaeT HU3KOYACTOTHblE MOMEXU B CETU.

o
z L1 Cs U -0 CL g
- IR
—(o————= | - Q2
z L3 L 4,\ :U
(oo ~ W
< b

[

Cs

L
| | | |
3 e 5 R
1 Flposo,q 3a3emiieHunA Cs Bo3moxHble WyHTUpYylowmne nytn I'Iapa3I/ITHOVI €MKOCTU

(MeHsaTCA B 3aBMCUMOCTM OT yCTaHOBKI/I)

2 [3kpaH Ih CrH}a3HbIN TOK yTeUKn
3 [MwuTaHue ot ceTn nepem. Toka I |3KpaHupoBaHHbIV Kabenb ABuraTens
4 [MpeobpasoBaTenb YacToTbl I3 [3awmTHOe 3a3emneHve (UeTBEPTHIN NPOBOA B Kabenax

noaknyeHnA ,D,BI/IFaTEJ'IH)

5 |3kpaHupoBaHHbI Kabenb fABuraTens l4+ |HexenaTtenbHblii CMHba3HbIN TOK

6 |[dsuratenp - -

PucyHok 10.25 dnekTpuyeckana mofesnb C BO3MOXHbIMU TOKaMUN yTe4kun
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10.14.1 Pe3synbtatbl ncnbitaHun SMC

Cnenylou.wle pe3ynbraTbl NCNbITaHU GbITN noJiyyeHbl Ha CUCTEME, B KOTOPYIO BXOO4UITN npeo6pa3OBaTenb 4YacCToTbl (C
OONONTHUTENbHbIMN yCTpOIZCTBaMI/I, ecnn OHNM nmenn CcylecTtBeHHoe 3HaLIeHI/Ie), 3KpaHVIpOBaHHbIIZ Kabenb ynpasJsieHNA n 6noK
ynpaeJsieHNA C NOTEHUNOMETPOM, a TakKXe ABuUratenb n 3KpaHVIpOBaHHbIIZ Kabenb aABuratena.

Tun ¢unbrpa BY- KoHAyKTBHbIE nomexu U3nyyaembie nomexu
nomex
CraHpapTbl n EN 55011 Knacc B Knacc A, Knacc A, Knacc B Knacc A, Knacc A,
Tpe6oBaHusa KunnwHo- rpynna 1 rpynna 2 MunumwHo- rpynna 1 rpynna 2
KOMMYHasbHbl | MpombiwneH | MpombilwneH | KomMmyHanbHble MpombiwwneHHble | MpombiwneHH
e 06beKTbl, |Hble ycnosus | Hble ycnosus 06BbeKTHI, ycrnoBus ble ycnosus
npeanpuATna npegnpuATna
TOProBnAn u TOProBnn u
nerkon nerkomn
NPOMbILLSIEHH MPOMbILLIEHHOCT
ocTu "
EN/IEC 61800-3 KaTteropus Kateropua | Kateropusa Karteropua C1 Kateropusa C2 Kateropus C3
C1 c2 c3 Ycnosua Ycnosua Ycnosua
Ycnosua Ycnosua Ycnosua skcnnyaTayum 1 akcnnyatauum 1 | akcnayataumm
3KCnAyaTaumu | akcnayaTaum | skcnayataum (kunuwe n (kunnwe n opuc) | 1 Ckunnwe n
1 (Gkunvwe n (n 1 (kunuwe n?2 oduc) oduc)
oduc) n oduc) (npombiluneH
Hble)
H2
FC 302 90-500 kBT Het Het 150 m (492 Het Het Ha
380-500 B dyTa)
55-710 kBt Het Het 150 m (492 Het Het Oa
525-690 B dyTa)
H4
FC 302 90-500 kBT Het 150 m (492 150 m (492 Het Oa Oa
380-500 B dyTa) dyra)
55-710 kBt - - - - - -
525-690 B

Ta6bnuua 10.37 Pesynbrathbl ncnbitaHuin Ha SMC (M3nyvyeHne NOMeX U NOMEXoyCTONYNBOCTb)

10.14.2 TpeboBaHMA NO N3NYUYEHNIO

CornacHo npombliwneHHoMy cTaHgapTy Ha SMC ana npeobpasosaTenei YacToTbl C perynupyemoit ckopocTtblo (EN/IEC
61800-3:2004) Tpeb6oBaHmA no IMC 3aBMCAT OT Cpefbl, B KOTOPOW ycTaHaBnvBaeTcA npeobpa3oBaTtesib YacToTbl. ITU Cpefbl, a

TakK)Xe COOTBETCTBYOWNE TpeﬁOBaHVIﬂ K HanpAaXeHUo cetn NNTaHnA OonncaHbl B Tabnuya 10.38.

MpeobpasoBaTtenn YacToTbl COOTBETCTBYIOT onvcaHHbIM B IEC/EN 61800-3 (2004)+AM1 (2011), kaTeropua C3, TpeboBaHNAM K
3MC pns obopynoaHus, notpebnsatowiero 1ok 6onee 100 A Ha ¢asy 1 yCTaHOBNEHHOTO BO BTOPbIX YCIIOBUAX IKCMyaTaLuu.
MpoBepKa COOTBETCTBMA BbINOMHEHA C UCMOMNb30BaHWEM 3KPaHUPOBAHHOTO Kabensa asuratens anuHoi 150 m (492 dyTa).

MG38C250
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Karteropua OnpepenexHne KoHAyKTMBHble nomexun
(EN 61800-3) (EN 55011)

C1 MpeobpazoBaTenyn 4acToTbl C HANPAXEHWEM NUTaHMA Huxe 1000 B gna pabotbl B Knacc B

NePBbIX YCNOBUAX 3KCNyaTaynm (B >KWSIbIX MOMELLEHUAX U B od)mcax).

(@)

Mpeo6pa3zoBatenn YacToTbl C HaNPsXXeHeM nuTaHua Huxke 1000 B ana paboTbl B
MepBbIX YCMIOBUAX SKCMIyaTaumu (B XuUblX NOMELLEHVsAX U B oducax), He
ABMAIOWMECA HN NMEPEeaBUKHBIMUA, HII CbEMHbIMY, NPeAHa3HaYeHHble 4719 MOHTaXa
1 BBOZA B SKCMyaTauuio NpodeccroHanom.

Knacc A, rpynna 1

a3

Mpeo6pa3oBatenn YacToTbl C HAaMPsXKeHeM nuTaHWa Hke 1000 B ana paboTbl BO
BTOPbIX YCNOBUAX SKCMyaTaumm (MponsBoaCTBEHHaA cpeaa).

Knacc A, rpynna 2

ca

BTopble ycnoBua skcnnyaTaumm co Cnepylowmmm XxapakTepuctTnkamm:
e HanpseHune nuTaHWA, paBHoe unu npesbiwatowee 1000 B.

e HoMWHanbHbI TOK, paBHbIN MK NpeBbiwaowmn 400 A.

o I'IpenHa3Hal-|eHHb|e ANA NCNONMb30BaHUA B CNNOXHbIX CUCTEMaX.

OrpaHnunTenbHbIN Npefen oTCYTCTBYeT.
TpebyeTca nnaHupoBaHune
cooTBeTCcTBUA TpeboBaHmAMm IMC.

Ta6bnuua 10.38 Tpe6oBaHUA NO U3NyYEHUIO

Ecnn ncnonb3ytotca 6a3oBble cTaHAapThbl Ha U3NydYeHre, Npeobpa3oBaTeN YacToTbl AOMKHbBI COOTBETCTBOBaTb Tabiuya 10.39.

(I'IpOI/I3BOﬂ,CTBeHHaﬂ cpena)

Okpy»alowan cpeaa basoBbii1 ctaHaapT Tpe6oBaHNA K KOHAYKTUBHOMY
M3/TyYEHWNIO COMNAcHO NpeAenbHbIM
3HayeHNAM, yKasaHHbiMm B EN55011

MepBble ycnosua CraHpapt Ha m3nyuyeHune EN/IEC 61000-6-3 gna »unuiyHo- Knacc B

JKCnyaTaumm KOMMYHaJIbHbIX OObEKTOB, NPeANPUATAI TOProBAW W NErkomn

(Kunble nomelleHNA n NPOMBILLIEHHOCTU.

oducsl)

Bropble ycnosusa CraHpapt Ha m3nyyeHne EN/IEC 61000-6-4 na npou3BoACTBEHHOMN Knacc A, rpynna 1

JKCnyaTaumum cpepbl.

Ta6nuua 10.39 Mpepenbl cornacHo 6a30BbIM CTaHZApPTaM Ha UsnyyeHue

10.14.3 TpeboBaHMA K NOMEXOYCTOMUYNBOCTH

Tp66OBaHVIﬂ K I'IOMeXOYCTOIZLII/IBOCTVI anAa npeo6pasoBaTene|7| 4acCTOTbl 3aBUCAT OT YCHOBI/IIZ SKcnnyaTaunun. Tpe6OBava anAa

I'IpOI/ISBO}J,CTBeHHOVI cpenbl ABNAKTCA 6onee BbICOKAMU, HEXENN Tpe6OBaHI/Iﬂ ANnA cpenbl B XUblX NOMELEHNAX NN o¢|/|cax.
Bce npeo6pasoBaTenV| yactotbl Danfoss COOTBETCTBYIOT Tpe6OBaHVIﬂM onAa pa6OTbI KaK B I'IpOVI3BO,E|,CTBEHHOI7I cpene, Tak n B
XKUNbIX NOMeLWEeHNAX N od)mcax.

Ons noaTBepXAEHWA YCTONUYMBOCTU K BIMAHMIO NMEPEXOAHbIX NPOLECcoB OblN NPOBeAeHbl cnefytowme UCnbiTaHns
npeobpa3oBaTens YacToTbl (C AOMNOMHUTENbHBIMUA YCTPONCTBAMU, €CSIN OHU CYLIECTBEHHbI), C UCMO/b30BaHMEM
3KpaHUPOBaHHOTO Kabensa ynpasneHus, 610Ka ynpaBneHus ¢ NoTeHUMOMETPOM, Kabensa auratens u gsuratens. McnbitaHus
NPOBOAMANCL B COOTBETCTBUU CO Ceayowmumn 6a3oBbiMy cTaHaapTamu. MNogpobHee cm. Tabauya 10.40.

. EN 61000-4-2 (IEC 61000-4-2). SnekTpocTtatuyeckne paspagbl (ESD). BocnponsseaeHne sneKkTpocTaTuieckmx
pa3pAfoB, CBA3AHHbIX C MPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3). M3nyyeHune, co3gaBaemoe MPOHMKAKOLWMNM S1EKTPOMArHUTHbIM NOSIEM C
amnanMTyaHoW mogynaumeid. BocnponssefeHne Bo3aeiCTBUIN paguonokaLoHHoOro o6opyaoBaHua u obopynoBaHus
CBA3M, @ TaKKe MOOWIIbHBIX CPEACTB CBA3M.

. EN 61000-4-4 (IEC 61000-4-4). imnynbcHble nepexogHble npouecchl. MogenupoBaHve NomeX, Bbi3blBaeMbIX
nepekKnioyeHeM KOHTaKTOpa, pefie UaN aHalorMUHbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5). MNepexoaHble nNpouecchl ¢ 6pockammn HanpsaxeHUs. BocnpounssegeHne nepexoaHbix
NpoLeccoB, CBA3aHHbIX C YAAaPOM MOSIHUN BO6NIN3M YCTaHOBOK.
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. EN 61000-4-6 (IEC 61000-4-6). B4-nomexn B cuHdpa3HoM pexnme. MofenupoBaHvie BO3AENCTBUA
papvionepegaiollero 060pyaoBaHUA, COeAMHEHHOTO Mexay coboi Kabenamu.

basoBbii cTaHgapT Amnynbcbl Bpocku dn.-cTaTtny. U3snyyaemoe Hanps»keHue BY-
IEC 61000-4-4 Hanps»XeHnA paspagbl 3NIeKTPOMarHuTHoe none nomex
IEC 61000-4-5 IEC IEC 61000-4-3 B CUH}a3HOM
61000-4-2 pexnme
IEC 61000-4-6
Kputepuin npuemkn B B B A A
CeTb 4 kB CM 2 kB/2 Om DM - - 10 B 3¢¢.)
4 kB/12 Om CM
[Buratennb 4 kB CM 4 kB1/2 Om" - - 10 B (3¢6¢.)
Topmo3 4 kB CM 4 kBT1/2 OM" - - 10 B (36¢.)
PaspeneHmne Harpyskm 4 kB CM 4 kB1/2 OMm" - - 10 B (3¢6¢.)
Llenn ynpasneHus 2 kKB CM 2 kB/2 Om" - - 10 B (3¢¢.)
CTaHpapTHasA WKHa 2 kKB CM 2 kB/2 Om" - - 10 B (3¢¢.)
Mposoaa pene 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
JlononHuTenbHble 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
yCTPOWCTBa ANA cuctembl/
nepnoepunHoNn WrHbl
Kabenb ans LCP 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
BHewHee nutaHue 24 B 2BCM 0,5 kB/2 Om DM - - 10 B (36¢.)
NoCT. TOKa 1 kB/12 Om CM
Kopnyc - - 8 kKB AD 10 B/m -
6 kB CD

Ta6nuua 10.40 Gopma cooTBeTCTBUA TpeboBaHMAM DMC no nomexo3alyumlieHHOCTH, Anana3oH Hanps»keHus: 380-480/500 B,

525-600 B, 525-690 B

1) Hasooka Ha 3kpaH Kabens.

AD: anekmpocmamuvyeckuti paspao yepes 8030yx; CD: anekmpocmamuyeckuli paspad npu koHmakme; CM: cuHgasHeil pexum; DM:

ouepeHyuanbHoIl pexxum.

10.14.4 CoBMeCTMMOCTb B COOTBETCTBUU C
TpeboBaHuaMmn IMC

YBE/JOMJIEHU
OTBETCTBEHHOCTb OMEPATOPA

B cootBetcTBUM co ctaHgapTom EN 61800-3 gna cuctem
nprBofa C NepemMeHHO CKOPOCTbio, onepaTop oTBevaeT
3a cobniogeHne Tpe6oBaHuii K IMC. MpounsBogutenn
MOryT npeanaraTb peleHus, COOTBETCTBYOLWME
cTaHpgapty. OnepaTtopbl OTBEYalOT 3a NPUMEHEHUe 3TUX
peleHnn N HeCyT COOTBETCTBYIOLLME PacxoAbl.

EcTb ABa BapuaHTa obecneyeHrsi SNeKTPOMarHUTHOM
COBMECTUMOCTH.
. YcTpaHeHne unu ceefieHne K MUHUMYMY MOMeX B
WCTOYHUKE W3NYYEeHUsA MOMEX.

. YnyuleHne yCToNuMBOCTM K NOMeXam YCTPOWCTB,
MoABEPraloLNXCA TaKUM MOMEXaMm.

@OunbTpbl BY-nomex

Llenb ucnonb3oBaHua ¢unbtpoB BY-nomex — nonyumtb
cuctemy, ctabunbHo paboTatollyio 6e3 pagnmoyacToTHbIX
rnomMex Mexgy KOMroHeHTamu. YTobbl 4OCTNUb BbICOKOrO
YPOBHS MOMEXOYCTONUMBOCTU, PEKOMEHIYeTCA

MCNosb30BaTh NpeobpasoBaTeny YyacToTbl C
BbICOKOKaUeCTBeHHbIMK dunstpamu BY-nomex.

YBEJJOMJIEHU
PAOVNOYACTOTHbIE MOMEXWU
B »Kunbix panioHax 3To nsgenne MoXeT CTaTb NPUUYNHON

pagunonomex, U 3TomM B csiyyae MOXeT I'IOTPEGOBaTbCﬂ
NPUHATNE COOTBETCTBYIOLWNX Mep 3alluTbl.

CooTBetcTBUe Tpe6oBaHuAM PELV 1 ranbBaHuyecKkom
pa3Bs3Ku

Bce Knemmbl ynpaBneHus 1 BbiIBOAbl pene
npeobpa3sosateneii yactotel ETh-E4h cootBeTcTBYIOT
TpeboBaHuAm PELV (3a ucknoueHnem 3a3emMsieHHOW BETBU
TpeyrosibHUKa C Hanps»eHvem Bbiwe 400 B).

[anbBaHMYecKas (rapaHTMpOBaHHasA) pa3BA3Ka
obecreunBaeTca BbIMNONIHEHNEM TPeOOBaHUIA MO YCUNIEHHOW
M30NAUMM 1 3a CYET COOTBETCTBYIOWMX AJIVH NyTel yTeyek
TOKa U U30MSILMOHHBIX PAacCTOAHWIA. DT TpeboBaHmA
onucaHbl B ctaHpapTte EN 61800-5-1.

neKkTpuyeckana nsonauua obecneynBaeTca, Kak nokasaHo
(cm. PucyHok 10.26). OnucaHHble KOMMOHEHTbI
COOTBeTCTBYIOT TpeboBaHuAM PELV v ranbBaHuueckom
pa3BA3Ku.
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1 [NpeobpazoBaTtenn Toka

2 |lFanbBaHMyecKan pa3BA3Ka ANs CTaHZAPTHOrO MHTepdenca
wuHbl RS485.
3 [Mnata npusogos ansa IGBT

4 [WcTouHuk nutaHua (SMPS) ¢ nsonaumein curHana HanpskeHus
NOCT. TOKa W YKa3aHMeM Hanps)KeHWs B NPOMEXYTOUYHON Lenu

5 |lanbBaHMyeckan pa3BA3Kka ANA JONONHUTENbHON Nnathl
pe3epBHOro nutaHma 24 B

OnTtonapa, MOoAyNb TOPMOXKEHNA

BHyTpeHHMe Lenu 3awmTbl OT 6POCKOB TOKa, GunbTpbl BY-
rMomex ¥ YCTPOMCTBA AN N3MepeHUs TemnepaTtypbl.

8 |Pene, npefocTtaBnsaemMble 3aKa3umkom

PucyHok 10.26 NanbBaHMueckas pa3Ba3Ka

10.15 MoHTax ¢ yuetom TpeboBaHunn SMC

YT06bI BLINMOMHUTL MOHTa)K B COOTBETCTBUMN C
TpeboBaHmaMU no IMC, cnepyiTe yKasaHuAM,
U3NOKEHHbIM B pykosodcmee no skcnayamayuu. Mpumep
NpPaBWSIbHON YCTaHOBKM B COOTBETCTBUM C TpeboBaHNAMM
OMC cm. Ha PucyHok 10.27.

YBE/JOMJIEHU
CKPYYEHHDBIE KOHLIbl SKPAHOB (CKPYTKM)

CKpyueHHble KOHLbl YBENNYMBAIOT CONPOTUBIEHNE
3KpaHa Ha BbICOKMX YacCTOTaX, YTO CHUXKAeT 3pdeKT
3KpaHNpPOBaHNA 1 YBENUUYMBAET TOK yTeuku. N36eranTte
NpUMeHeHNs CKPYYEHHbIX KOHLIOB 3KPaHOB, UCMOMb3yiTe
MHTEerpmpyemMble 3aXXUMbl 3KpaHa.

. B kabensax nogknioueHnsa pene, kKabensx
ynpaBneHus, a Takxe B Kabenax cMrHanbHbIX
nHTepdencos, nepndepUnHoN WNHbI 1 TOPMO3a
3KpaH [JOMKEH MPUCOEANHATLCA K KOPMyCy Ha
060UX KOHUax. ECim KOHTYp 3a3emneHus umeet
BbICOKOE COMPOTUBIIEHNE, HA HEM NPUCYTCTBYIOT
WYMbI UK MO HEMY MPOTEKAET TOK, pa3opBuTe
MOAK/IOUEHNE 3KpaHa Ha KOHTaKTe 1, yTobbl
WCKMIOUUTD NPOTEKAHKE TOKA Yepe3 KOHTYP
3a3emneHus.

. BosBpallanTe TOKM Ha3ag Ha YCTPOMCTBO yepes
MeTanNIMYecKyto MOHTaXxkHyto nnuTy. Cnepyet
obecrneunTb XOPOLLNIA NEKTPUYECKUA KOHTAKT

MOHTaXHOW NnaThl C Waccu npeobpasoBatens
YacTOTbl Yepes KPenexHble BUHTHI.

. Mcnonb3ynte 3KpaHUpPOBaHHbIE BbIXOAHbIE Kabenu
ABuratens. BMecTo 31oro Takke MOXHO
NPYMEHATb HE3KPaHNPOBaHHble Kabenu
ABUraTens B MeTaninyeckux kabenenposogax.

YBEZJOMJIEHU

OKPAHNPOBAHHDbIE KABEJIN

bes3 ncnonb3oBaHUA 3KpaHNPOBaHHbIX Kabenel nn6o
MeTaNnnyecknx KabenenpoBoaoB YCTPONCTBO U
yCTaHOBKa He GyAyT COOTBETCTBOBaTb HOPMATUBHbIM
Tpe6oBaHMAM MO YPOBHIO MOLYHOCTU U3NyYeHus
paaunouacror.

. Mcnonb3ynte Kak MOXHO 6onee KopoTkme Kabenu
ABUraTena n TopMo3a, YTobbl YMEHbLINTb YPOBEHb
NOMeX, CO3[1aBaeMbIX BCEN CUCTEMOW.

. He npoknagbiBante curHanbHble Kabenm
YyBCTBUTESNIbHBIX YCTPONCTB BOONb Kabenel
ABuratena n Topmosa.

. Ona nuHUI obMeHa AaHHbIMK, a TaKXe JIMHUIA
KomaHa/ynpasneHua cnepynte TpeboBaHnAM
COOTBETCTBYIOLMX CTaHAAPTOB Ha NPOTOKOSbI
cBa3n. Hanpumep, ana USB ncnonb3osaHne
3KpaHMpPOBaHHbIX Kabenel obA3aTtenbHO, a Ans
RS485/Ethernet MoXeT MCNONb30BaTbCA Kak
SKpaHMpPOBaHHas, Tak U HEIKPaHUPOBAHHaA BUTas
napa.

. Y6eutech, YTO BCe MOAKIOUEHNA KNeMM
ynpaBneHna ranbBaHNYeCKn N30IMpPOBaHbl OT
HanpsxeHua nutanua (PELV).

YBEJJOMJIEHU

MOMEXU 5MC

Ucnonb3yiiTe sKpaHMpOBaHHble Kabenu ans
noAKNloYeHNA ABUraTenAa n yCTPONCTB ynpaBneHns.
MpoknagbiBainTe Kabenb ceTn NUTaHUA, Kabenb
aBuratensa n Kabenm ynpasneHna oTaenbHO Apyr oT
apyra. Heco6nioageHve Tpe6oBaHuid K N30AALUN 3TUX
Kabeneil MOXeT NPUBECTU K HeNnpeayCMOTPEHHbIM
CUTYaLUAM N CHUXKeHNIo 3¢ PeKTUBHOCTN paboTbi
o6opyaoBaHna. MMHUManbHoe paccTosiHe MeXAay
Kabenamu nuTaHuA, Kabenamu aBuratensa v Kabenamm
ynpaBneHna [OMKHO cocTaBaaTtb 200 mm (7,9 pronma).

180 Danfoss A/S © 12/2017 Bce npaBa 3awuLLyeHbl.

MG38C250



BOI'IpOCbI INIeKTPUYEeCKOro MOHT... PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

YBEJJOMJIEHU

YCTAHOBKA HA BOJIbLLOI BbICOTE HA [
YPOBHEM MOPA

CyuiecTByeT pUCK NpeBbileHUs HanpsXeHuA. Usonayua
MeXAy KOMMOHEeHTaMU 1 BaXKHeNWMn AeTansamMmm MoxeT
6bITb HEOCTAaTOYHOI U HE COOTBETCTBOBATb
Tpe6oBaHuam PELV. CokpaTtute puck npeBbilieHns
HanpsAXXeHNA C NOMOLLbIO BHELUHNX 3aLMNTHbIX YCTPONCTB
MAN ranbBaHNYECKON pa3BA3KMU.

Mpu ycTtaHOBKe Ha 60onblwoi (Bbiwe 2000 m (6500
¢dyTOB)) BbiCOTE Hag YpOBHEM Mops obpaTuTech B
Danfoss oTHocuTenbHo Tpe6oBaHuin PELV.

YBE/JOMJIEHU

COOTBETCTBUE PELV

O6ecneybTe 3aWMTY OT NOPaXKEHUA NEKTPUYECKUM
TOKOM, UCMONb3YyA CMCTEMY SNEKTPONUTAHUA C 3alyUTHbIM
CBEPXHU3KMM HanpskeHuem (PELV), cooTBeTCTBYIOLLYIO
MECTHbIM 1N rocyAapcTBeHHbIM HopmaTtusam no PELV.
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[STCU Y STeToXeTerorexey

130BF228.10
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1 PLC 10 Kabenb ceTn nuTaHuA (He3KPaHMPOBAHHDI)
2 YpaBHUTENbHbIN Kabenb ceyeHnem MUHUMYM 16 Mm? (6 AWG) |11 BbixogHOW KOHTaKTOP
3 Kabenn ynpasneHus 12 KabenbHaa n3onauus 3auuviieHa
4 MuvHMManbHOe paccTosHe Mexay Kabenamu ynpasneHus, 13 LnHa obuiero 3azemnenuna. Cobniogante mecTHble 1
Kabenamu anekTpogBuraTens n Kabenamu cetm NUTaHUA rocyfapcTBeHHble TpeboBaHNA K 3a3eMsieHnto WKados.
coctaensaeT 200 mm (7,9 gonima).
5 MutaHne oT cetn 14 Topmo3Hon pe3nctop
6 OroneHHasa (HeoKpalleHHas) NOBEPXHOCTb 15 MeTtannuueckaa Kopobka
7 3Be3goobpasHble Wwanbbl 16 MopknioyeHne K gBuraTento
8 Kabenb TopMo3a (3KpaHVpPOBaHHbIiA) 17 [Buratensb
9 Kabenb aBuratens (3KpaHUpPOBaHHbIN) 18 KabenbHoe ynnoTHeHWe, COOTBETCTBYIOLLEE TPEOOBaHNAM
SMC

PucyHok 10.27 MprmMep npaBuAbHOI YCTaHOBKN B COOTBETCTBUM C Tpe6GoBaHuaMM SMC
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10.16 O6wwme cBegeHNs 0 rAPMOHMKaxX

HenviHeliHble Harpy3Kku, BCTpeyaLecs npu
MCMoNb30BaHUK NpeobpasoBaTeneit YacToTbl, NOTPe6asAoT
TOK OT NIVHWM 3NeKTponepeaayn HepaBHOMEPHO. IToT
HECUHYCOMAANbHbIN TOK MMEeT KOMMOHEHTbI, ABAALNecs
FAPMOHNYECKMMMN COCTABAALMMU OCHOBHOW YacTOTbl
TOKa. DTV KOMMOHEHTbI Ha3blBAIOTCA FaPMOHUKaMU.
HeobxoamMmo KOHTPONUpoBaTh obluee rapMoHuYeckoe
NCKaXeHue ToKa B MuTalowein cetu. XoTa rapmMoHuYeckue
TOKM HemocpeaCTBEHHO He BAWAIOT Ha noTpebneHune
3MIEKTPOSHEPIUM, OHUN BbI3bIBAIOT HArPeB MPOBOLKU U
TpaHchOPMaTOPOB, UTO MOXKET MOBAUATL Ha Apyrue
YCTPOWCTBA, NOAKMIOUYEHHbIE K TON e NVHUN NUTaHUA.

10.16.1 AHanu3 rapMoOHUK

MOCKONbKY rapMOHUKM YBEANYMBAIOT TEM/IOBblE MOTEpY,
BaXKHO MNPV NPOEKTUPOBAHUM CUCTEM YUNTbIBATb
FApPMOHVIKW 4181 NPeAoTBPaLLEHNs NeperpysKiu
TpaHcpopmaTopa, NHAYKTOPOB 1 NPOBOAKW. [pu
HeobX0AMMOCTN NPOBeAUTE aHANIN3 FAPMOHUK CUCTEMDbI,
uToGbl OMpeaenvTb BO3AENCTBYE Ha Hee 060pyLoBaHUA.

HecnHycompaanbHbI TOK MOXHO C MOMOLLbIO aHanm3a
Dypbe NpeobpazoBaTb U PasNoOXKNTb Ha TOKM
CUHYycoVaanbHON GOPMbl PA3INMYHBIX YaCTOT, TO eCTb TOKU
rapMOHMK IN € YaCTOTOM OCHOBHOWM rapmoHuKK 50 mnn 60
.

CokpauieHne |OnucaHne

fi OcHoBHasA yacToTa (50 'y nnn 60 )

Ih ToK Nnpu OCHOBHOW YacToTe

Ui HanpskeHve npu OCHOBHOW YacToTe

In Tok npwn yacToTe N-HOW rapMOHUKM

Un HanpsxeHne npu yactote Nn-HON rapMOHMKN
n MopAagoK rapmMOHNKM

Ta6nuua 10.41 CoKpallyeHus, OTHOCALLMECA K FapMOHMKam

OCHOBHOI Tok rapmMoHuK (In)
TOK (I1)
Tok Ih Is 17 I
YacToTa 50 Iy 250 'y 350 'y 550 I'y

Ta6nuuya 10.42 OCHOBHOW TOK U TOKW rapMOHUK

Tok ToK rapmoHuK
Isgpop. Ih Is I7 l11-a9
BxogHon TOK 1,0 09 0,5 0,2 <01

Ta6nuua 10.43 ToKM rapmMOHUK N 3$PeKTMBHOE 3HaYeHNe ToKa

WckaxeHre HanpsaXeHWA NyTaloLen cetn 3aBUCUT OT
BENIMUYNHBI TOKOB FAPMOHUK, KOTOPble AOMKHbI YMHOXKaTbCA
Ha UMMefaHC ceTn AnsA paccmatpuBaemolt yactoTbl. Oblee
rapmoHunyeckoe uckaxeHve Hanpsxenua (THDi)

paccumnTbiBaeTCcA Ha OCHOBE OTAEMNbHbIX FaPMOHMK
Hanps)KeHWs No cnepyowein dopmyne:

JU25 + U27 + .. + U2n

THDi = ]

10.16.2 BnnAHne rapmMoHUK B cUcTeMe
pacnpegeneHma MOLWHOCTH

Ha PucyHok 10.28 nepBuyHasa obmoTKa TpaHcdopmaTtopa
NOAKIIOUYEHA K OOLLEN TOUKE HECKOSbKMX MPUCOEANHEHWI
PCC1, ncnonb3yetca UCTOUHMK CPeAHEro HanpsaxeHus.
TpaHcdopmaTop umeeT nmnepaHc Zxfr 1 NATAET HECKONbKO
Harpy3ok. PCC2 — Touka coeAnHeHNA BCeX Harpysok.
Kaxkpgan Harpyska nopgknouaeTca nocpeactsom Kabener,
KOTOpble UMeT umnegaHc Zi, Zz, Zs.

<
PCCl g
[¥a}
o
o
o
Mv @
Lv
Zysr
PCC2
e e e
PCC3 PCC3 PCC3
Other
[ T
Rectifier 1 Rectifier 2 Rectifier 3
PCC O6Lan Touka HECKOMbKNUX NPUCOeanHeHNN
Mv CpepHee HanpskeHne
Lv Hu3koe HanpsaxeHue
Zsr MmnepaHc TpaHcdopmaTopa
Zy MopenvpoBaHme conpoTUBNEHNA U MHAYKTUBHOCTA
NpoBOAKMN

PucyHok 10.28 Manaa cuctema pacnpepeneHumsa

TOKM rapMOHWK HENVHeNHbIX Harpy30K Bbi3bIBalOT
UCKaXKeHre HanpaXeHUA 13-3a nepenaga HanpsKeHun Ha
umMnefaHcax cucTemMbl pacnpegeneHus. Yem 6onblue
MMMNeJaHChl, TeM BbIlle YPOBHMW UCKaXEHUA HaMpsXKeHWs.

MckaxeHne ToKa CBA3aHO C XapaKTepucTMkamm
annapaTtypbl U OTAENbHBIMU Harpy3kamu. MickaxeHwne
HanpAXKeHWsA CBA3AHO C XapaKTepuCTUKaMM CUCTeMbI. 3HanA
TOJIbKO FapMOHUYECKYIO XapaKTePUCTUKY HarpysKku,
HEeBO3MOXHO NpefcKasaTb NCKaxeHne HanpsxeHua B PCC.

MG38C250
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YTo6bl Npefckasath nckaxxkeHue B PCC, Heobxoaumo 3HaTb
KOHOUrypaumio CUCTeMbl pacnpefeneHns u
COOTBETCTBYIOLUME UMMEOAHCDI.

[na onncaHua vmnegaHca CeTU UCMNONb3yeTca
pacnpoCTpaHeHHbI TEPMUH «KO3POULIMEHT KOPOTKOrO
3aMbIKaHWA», Rsce. DTO OTHOLLEHUE MEXAY KaXKyLLencs
MOLLHOCTbIO KOPOTKOTO 3aMblKaHWA UCTOYHMKA MUTaHUA B
Touke PCC (Sk3) U HOMUHANBbHOW KaXyLLEeNcA MOLLHOCTbIO
S

Harpyskun (Soﬁopyg_). (Soﬁopyg,).Rsce = K3

N 06opyd.

U?
A

numaxus

roe SK.S. = n Saéopyd, =Ux]

060py0.

OTleuaTeanoe B/INAHUE FAPMOHUK

) TOKM rapMOHVK BHOCAT CBOW BKNaj B CUCTEMHbIE
noTepu mMowHocTH (B Kabenax n
TpaHcpopmaTope).

. [apMOHMYECKOe NCKAXKEHWE HaMpPsKeHUs

BbI3bIBA€T BO3MYLEHUA B APYINX Harpyskax u
yBENMUMBAIOT NOTEPU B APYrnX Harpyskax.

10.16.3 Crangaptbl IEC B OTHOWEHNN
rapMOHUK

B 6onbluein yactn EBponbl 06bekTMBHaA OLeHKa KayecTBa
NUTaHUA B SNEKTPOCETU NMPOU3BOAUTCA COrnacHo AKTY no
3N1eKTPOMarHUTHOM COBMeCTUMOCTU ycTpoincts (EMVG).
CooTtBeTcTBME TPEOOBAHMAM 3TOr0 HOPMATMBHOIO akTa
rapaHTVpyeT, YTO BCe YCTPOMCTBA U CETU, MOAKIIOYEHHbIE K
cucTemMe pacrpeaeneHns 3neKTposHepruu, 6yayT
BbIMOJIHATL CBOE NpefHa3HayeHve 6e3 co3gaHua npobnem.

CraHpapTHbIN OnpepeneHune

EN 61000-2-2, EN
61000-2-4, EN 50160 [nutaHMA B 3NeKTPOCETW, KOTOPbIE AOMKHbI

OnpepenseT npeaenbl MO HaNPSXKEHNIO

co6monan;cn B KOMMYHaJibHbIX 1
MPOMBbIWIEHHbIX CETAX INEKTPONUTAHUA.

EN 61000-3-2, PerynupyeT nomexu B nuTatoLen cetm c

61000-3-12 HEBbICOKMMM TOKaMW, CO3faBaemble
NOAKSIOYEHHBIMN YCTPONCTBAMU.

EN 50178 OnpepgenaeT NOPAAOK MCMONb30BaHWA

21EKTPOHHOro o6opy,q03ava B CMNOBbIX

YCTaHOBKax.

Ta6nuua 10.44 CraHpapTbl npoekTupoBaHuAa EN no kauectBy
NUTaHUA B DNIEKTPOCETN

EcTb 2 eBponenckux ctaHgapTa, KOTopble KacatTca
rapmMoHuK B AuanasoHe yactot ot 0 Iy go 9 klu.

EN 61000-2-2 (YpoBHM COBMECTUMOCTHN ANA
HM3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLLEHUN U
nepegayn CUrHanoB B KOMMYHasnbHbIX HU3KOBOJIbTHbIX
cucTemax 3M1eKTpocHabKeHus)

CraHgapt EN 61000-2-2 ycTaHaBnmBaeT TpeboBaHUsA K
YPOBHSIM COBMECTUMOCTM Aifl TOUEK obLLero
npucoeanHeHna (PCC) B HN3KOBOMBTHbIX CUCTEMAX
nepemMeHHOro Toka KOMMYHaJlbHbIX ceTel
3neKTpocHabxeHusA. MNpeaenbHble 3HaUEHWs YKa3bIBAKOTCA
TONbKO A/ FAPMOHNYECKOTO HamnpsKeHns 1 obLiero
rapMOHNYECKOTO NCKaxkeHUA HanpsaxxeHuda. CtaHgapT EN
61000-2-2 He onpepenaeT npefefibHble 3HaYeHWA ana
rapMOHUYECKOro TOKOB. B cuTyauumsx, korga obuiee
rapmoHuueckoe nckakeHne THD(V) = 8 %, npepenbHble
3HaueHna ana PCC ngeHTUYHbl Npegenam, ykasaHHbiM B
pa3gene EN 61000-2-4 gna knacca 2.

EN 61000-2-4 (YpOBHUM COBMECTUMOCTU Ans
HM3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLLEHUIN U
nepegayy CUrHanoB AnA NPOMbILIEHHbIX NPeANPUATAN)
CraHgapt EN 61000-2-4 ycTtaHaBnmBaeT TpeboBaHUA K
YPOBHAM COBMECTUMOCTU B NMPOMBbILIEHHbIX U YaCTHbIX
cetax. Kpome Toro, ctaHgapTt onpepfenset cnegyiwowme 3
Knacca 371eKTPOMarHUTHbIX cpes:

. Knacc 1 cooTBeTCTByeT YPOBHAM COBMECTUMOCTMN
MEHbLUUM, YEM B CETAX KOMMYHanbHOro
3NEKTPOCHABXKEHNA, 1 BANAIOWMM Ha
obopynoBaHue, UyBCTBUTENbHOE K MOMeXam
(nabopaTtopHoe o6opyaoBaHuMe, HeKoTopble
cpefcTBa aBTOMaTM3auun, onpegeneHHble
YCTPOWNCTBA 3alnTbl).

. Knacc 2 cooTBeTcTBYeT YpPOBHAM COBMECTUMOCTY,
NOAXOAALMUM AN CETEN KOMMYHaJIbHOrO
3M1eKTPOCHAGXeHNA. TOT Kacc NpUMeHsAeTca K
Toukam obuiero npucoeanHerna (PCC) B cetu
KOMMYHaJNbHOTO 3N1EeKTPOCHABXEHUA 1 TOUKaM
BHYTPUNPON3BOACTBEHHOrO NpucoegnHeHuna (IPC)
B MPOMBILWIEHHBIX 1 YaCTHbIX ceTaxX. B aToT Knacc
BKJtoYaeTca nioboe obopynosaHue,
npefHasHauyeHHoe Ans paboTbl B ceTu
KOMMYHaJbHOTO 3N1EeKTPOCHaBXeHUS.

. Knacc 3 cootBeTcTBYeT yPOBHAM COBMECTUMOCTH
6ONbLUNM, YEM B CETAX KOMMYHANbHOrO
3M1eKTPOCHAOXeHNA. ITOT KJIAaCC OTHOCUTCA TOJIbKO
K TOYUKaM BHYTPUMNPOW3BOACTBEHHOIO
npucoeanHeHna (IPC) B NpOMbILLNEHHbIX CETAX.
OTOT KNacc NpMMEHVM TaMm, Fae nmeetca
cnegyoulee obopynoBaHue:

- bonbwure npusogpbi.
- CBapoyHble MalUMHbI
- bonblne asuratenu, yacto 3anyckaemble

- BbICTpO N3MEHAKWNECA Harpy3sku.
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Bonpocbl 31eKTPNYECKOro MOHT... PyKoBoACTBO MO NPOEKTUPOBaHWNIO
Kak npaBuso, Knacc He MOXeT ObITb onpeaeneH 3apaHee, . ObLaa cToumocTb BnageHna (HayanbHas
6e3 yyeTa Ha3zHauyeHMA 060PYAOBaHUA U MPOLIECCOB, CTOMMOCTb, PeHTabeNnbHOCTb, 06CyXIMBaHNMeE).
KoTopble 6yAyT Mcnonb3oBaTbcA B cpefe.
MpeobpasoBaTenu 4acToTbl BbICOKOI MolHocTy VLT® 10.16.6 PacueTt rapMoOHUK
COOTBETCTBYIOT MpeAenam Af1A Knacca 3 B yC/IOBUAX
TUMNYHOW CACTeMbI N1eKTPOCHAOKeHMA (Rea. > 10 mnn Wcnonb3yiite 6ecnnatHoe MO Danfoss MCT 31 ana pacueta
Vknusan < 10 %). CTeneHW 3aCopeHna NUTAIOLWEro HanpaAXeHna n
onpeneneHns Heo6xoAMbIX Mep NpeaocTopoXxHocTu. MO
Nopapox Knacc 1 (Vn | Knacc 2 (Vn | Knacc 3 (Vn VLT® Harmonic Calculation MCT 31 gocTynHo ansa 3arpysKu
rapmoHuku (h) %) %) %) Ha calite www.danfoss.com.
5 3 6 8
7 3 5 7
1 3 3,5 5
13 3 3 4,5
17 2 2 4
17 <h <49 2,27 x (17/h) | 2,27 x (17/h) | 4,5 x (17/h) -
- 0,27 - 0,27 0,5

Ta6nuuya 10.45 YpOBHN COBMECTUMOCTM ANA FAPMOHUK

Knacc 1 Knacc 2 Knacc 3
THDv 5% 8% 10%

Ta6bnuuya 10.46 YpOBHM COBMECTUMOCTM AnsA obuiero
rapMOHNYEeCKOro nckakeHma HanpsxeHna THDv

10.16.4 CootBeTcTBME TPEOOBAHNAM K
rapMOHNYECKNUM NCKaXKEHUAM

Mpeo6pasosatenn yactotbl Danfoss cooTBeTCTBYIOT
TpeboBaHMAM CieAyoLMX CTaHAaPTOB:
. IEC61000-2-4

. IEC61000-3-4
. G5/4

10.16.5 lNogaBneHne rapMoHuK

B cnyuasx, Koraa TpebyloTca AONONHNUTENbHbIE Mepbl MO
nopasneHnio rapmMoHuK, Danfoss npepnaraeT Ucnonb3oBaTh
cneaytoulee 060pyaoBaHNe NOfABNEHMS:

. VLT® 12-pulse Drives

. VLT® Low Harmonic Drives
. VLT® Advanced Harmonic Filters
. VLT® Advanced Active Filters

BblbOp pelieHns 3aBUCUT OT HECKOJIbKMX GaKTOPOB.
. CeTb (PpOHOBbIE NCKAXKEHUSA, aCUMMETPUA CETH,
PEe30HaHC, TUN UCTOYHWUKA NUTAHKA
(TpaHchopmaTop/reHepaTop)).

. MprmeHeHne (Npodunb HarpysKun, KONNYECTBO 1
pasmepbl Harpys3ok).

. MecTHble/HauunoHanbHble TpeboBaHUA/NpaBmna
(IEEE519, IEC, G5/4).

MG38C250 Danfoss A/S © 12/2017 Bce npaBa 3awyLLyeHbl. 185


http://www.danfoss.com

OCHOBHble NPUHLMMbI paboTbi Np...
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11 OcHOBHble NpuHUKMNbI paboTbl Npeobpa3oBaTens YacToThbl

B 310l rnaBe npepcTaBeHbl oblwme ceefeHun 06
OCHOBHbIX Y311ax 1 KOHTypax npeobpa3oBaTenia 4acToTbl
Danfoss. B Hell onuCbIBalOTCA BHYTPEHHMWE 3EKTpUYecKue
byHKUMN 1 GyHKUMM 06paboTku curHanos. MNpueoguTtca
TaKXe onucaHune BHYTPEHHEN CTPYKTYpbl YNpaBneHus.

11.1 OnucaHune paboTbl

MpeobpaszoBaTenb YaCTOTbl — 3TO SMEKTPOHHbIN
perynaTop, KOTopblii 06ecrneymsaeT nogady perynmpyemoro
KOSIM4yecTBa nepemMeHHOro Toka Ha TpexdasHblii
ACMHXPOHHbIV ABuUraTens. MNocpeacTsom nogaum
perynmpyemol 4acToTbl 1 HanpsXKeHua npeobpasoBaTesb
YacToOTbl PErynMpyeT YacToTy BpalueHWa ABUraTens unm
NOAAEPKNBAET ee MOCTOAHHON MO Mepe U3MeHeHWs
Harpysku Ha gsuratesnb. [peo6pasoBaTesib HacTOTbl MOXeET
TaKXe OCTaHaB/AMBaTb U 3aMyckaTb dNeKTpoaBuraTens 6e3
MEXaHNUYeCKOro HanPsXeHVs, BO3HMKAIOLWEro npu rnycke ot
cetu.

I'Ipeo6pasoBaTeJ1b 4acCToTbl ¢yHKLWIOHaJ'IbHO MOXHO
pa3gennTb Ha cieagyrune 4yetbipe OCHOBHbIE obnactu:

Bbinpamurennb

Bbinpamutenb coctont ns Tnpuctopos SCR unn gruopnos,
KoTopble npeobpasytoT TpexdasHoe nepemeHHoe
HanpsXeHVe B MMMYNbCHOE NOCTOAHHOE HamnpsaXeHue.

Lilenb noctosAHHOro ToKa (wuHa nocrt. ToKa)

Llenb NOCTOAHHOrO TOKa COCTOUT U3 KaTylwek
WHAYKTUBHOCTU N KOHAEHCATOPHbIX 6aTapel7|, KOTOpble
CTa6I/IJ'II/13VIpyIOT nMnynbCcHOE NMNOCTOAHHOE HanpAXeHne.

WHBepTOp

NHBepTop ucnonb3yet IGBT ans npeobpasoBaHus
NMOCTOAHHOTO HaMPAXXEHWA B NepeMeHHOe HanpsaXeHne n
nepemMeHHbIN TOK C M3MEHAIOLENCA YacTOTOMN.

YnpaBneHue

O6nacTb ynpasneHnsi COCTOUT 13 NMPOrPaMMHOro
obecrneyeHns, KOTopoe yrnpasnaeT o6opynoBaHEM ANA
MoMyYeHUs: NEPEMEHHOIO HANPSXKEHUS; MEPEMEHHOe
HanpsXeHre OCYLLECTBNSAET KOHTPOb 1 PerynmpoBKy
ABuUratesns nepeMeHHoro Toka.

e
B
1 | 2 | 3 ~
|~y | §
‘ | | E x E A °
L1 } } T
L2 > | = 1Pl
L3 \ \ T3
L RSl
\ \
| |
1 BbinpamuTens (SCR/puogbi)

Llel'lb NOCTOAHHOrO TOKa (LWMHa MOCT. TOKa)

NHBepTop (IGBT)

PucyHok 11.1 BHyTpeHHss o6paboTka

11.2 CpepacTtBa ynpaBneHus
npeobpasoBaTesieM YacToTbl

[lnAa KOHTpONA 1 perynupoBaHna ABUraTensa UCMosb3yoTca
cnegyowme npouecchl:
. Monb3oBaTenbCKuin BBOA/3agaHme.

. D®opmmpoBaHne obpaTHON CBA3N.

. Onpepgensemas nonb3oBaTeneM CTPyKTypa
ynpasneHus.

- PeXXnm pa3oMKHYTOro/3aMKHyTOro
KOHTYpa.

- YnpaBneHue asuratenem (CKOpocTb,
KPYTALMIA MOMEHT UAW NpoLecc).

. Anroputmbl ynpasneHusa (VVC*, KoHTposnb
MarHWTHOro noToka 6e3 faTunka, KOHTPONb
MarHMTHOro NoToKa c obpaTHOW CBA3bIO OT
ABUraTena n BHYTPEeHHWI KOHTponb Toka VVCT).

11.2.1 lMNMonb3oBaTenbCKUin BBOA/3aAaHNA

[lnAa KOHTpONA 1 perynupoBaHua ABuratens
npeobpasoBaTesib YaCTOTbl UCMOMb3YeT UCTOYHVK BXOJHOIO
CUrHana (Takxke HasblBaeMblli 3agaHnem). NpeobpasoBaTenb
YacToTbl MONyYaeT 3TOT BXOAHOW CUTHAS, KOTOPbIN
reHepupyeTca ofHUM U3 ABYX CNocoboB:

. BpyuHyto ¢ LCP. 31oT cnocob Ha3biBaeTca
nokanbHbim ([Hand On] (PyuHow pexum)).

. [nCTaHUMOHHO Yepe3 aHanorosble/undpoBble
BXOAbl M pasnnyHble NocsefoBaTeslbHble
nHtepdeicobl (RS485, USB nnu nepudepuinHas
LUINHA). DTOT MeTOA Ha3blBaeTCA AUCTAHLMOHHbIM
([Auto On] (ABTOMaTMYECKUI PEXNM)) U
NCMONb3yeTCA MO YMONYaHUIO.
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AKTBHOE 3aaHune

TepMI/IH «aKTUBHOE 3aflaHNE» OTHOCUTCA K aKTUBHOMY

WCTOYHMKY BXOOHOrO cuMrHana. AKTMBHOe 3afjaHue
HacTpauBaeTtcs B napamemp 3-13 Mecmo 3adaHus. Cm.
PucyHok 11.2 v Tabnuya 11.1.

MoapobHee cm. pyKo8odCcmeo No NPopaMmMupO8aHUIo.

o
A
Remote N S
reference g
[=3
«®
Remote
(Auto On)
Linked to hand/auto Reference
(Hand On)
| Local |
Local | I
reference ] |
| |
| |
LCP keys: P 3-13 Reference Site
(Hand On), (Off),
and (Auto On)
PucyHok 11.2 Bbi6bop akTMBHOro 3agaHusA
KHonku LCP Mapamemp 3-13 Mecmo AKTUBHOE
3a0aHus 3afaHue
[Hand On] (PyuHon CeAsaHHOe PyuyH/ABTO MecTHoe
pexnm)
[Hand On] (PyuH. CeAsaHHoOe PyuyH/ABTO MecTHoe
pexum)=(Off (Bbikn.))
[Auto On] CeasaHHoe PyuH/ABTO OncTaHUMOHH
(ABTOMATUYECKNI oe
pexum)
[Auto On] (ABTOM. CeasaHHoe PyuH/ABTO OwncTaHUMOHH
pexum)=(Off (Bbikn.)) oe
Bce KHoOMKwM MecTtHOe MecTtHoe
Bce kKHoOMKM OunctaHumoHHoe OwvcTaHUMOHH
oe

Ta6nuua 11.1 KoHpurypaumm ¢ MecTHbiM 1 AUCTAaHLMOHHbIM

3agaHnem

11.2.2 AnctaHumoHHoe popMmnpoBaHme
3aflaHuni

[ncTaHumoHHoe opmMMpOoBaHMe 3aaHUA NMeeT MeCTo Kak
npw ynpasfieHNN B PEXMME Pa3OMKHYTOrO KOHTYpPa, Tak 1
B peXnmMe 3aMKHYTOro KoHTypa. Cm. PucyHok 11.3.

B npeo6pa3oBaTene 4acTOTbl MOXET NPOrPaMMMPOBaTbHCA
[0 8 npefycTaHOBJIEHHbIX 3afaHniA. AKTUBHOE BHYTPpeHHee
npeAycTaHOBNEHHOe 3afiaHNe MOXHO BblbpaTb U3BHE C
NMOMOLLbIO LIMPPOBbLIX BXOJOB WM MO WMHE
nocnefoBaTenbHOW CBA3W.

Takxe Ha npeo6pa3OBaTenb MOXET NoJaBaTbCA BHELWIHEE
3afjaHue, 4alle BCero yepes QHaNoroBbIn ynpaBnmomvu?l
BXoA. Pe3yanV|py|ou4ee BHelIHeEe 3ajlaHne o6pa3yeTCH
CyMMunpoBaHmem Bcex NCTOYHMKOB 3aflaHUA U 3afaHNA Mo
LinHe.

B KauecTBe aKTVBHOrO 33faHNA MOXeET ObITb BbIGPaHO
cnepyioulee:
. BHewHee 3agaHue

. lNpenycraHoBneHHoe 3agaHne
. YcTaBKa

. Cymma BHELWHEro 3afgaHvA, npeaycraHOBNEHHOIo
3a4aHNA N YyCTaBKN

AKTVBHOE 3afjaHne MOXHO MaclTabupoBsaTb.
MacwTabrpoBaHHOe 3afjaHne BblUNCNIAETCA Cleayowym
ob6pasom:

3adaHue = X + X x (

Y
100)
rae X — BHellHee 3afjaHuvie, NpefyCcTaHOBJIEHHOe 3alaHne
WM cymma 3Tux 3agaHunin, a Y — napamemp 3-14 Preset

Relative Reference B [%].

Ecnu 3HaueHwne Y, napamemp 3-14 Preset Relative Reference,
YCTaHOBNEHO paBHbIM 0 %, QyHKUMA MacwTabmpoBaHua Ha
3aflaHue [ieiicTBOBaTb He OyperT.

MG38C250
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P 3-14

Preset relative ref.

Preset ref.

Input command:
Preset ref. bit0, bitl, bit2

r [o]
11
121
[31

I
|
I
-

41
51
161
171

No function

P316 | P3-15

]

Ref. 1 source

of 2source | | Ref

Ref. 2 sou

e | L

Analog inputs
Frequency inputs ——
Ext. closed loop outputs

DigiPot

No function
Analog inputs
Frequency inputs ——
Ext. closed loop outputs

DigiPot

No function

Analog inputs

M

Input command:
Ref. Preset

\ 4
External P 1-00
reference Configuration mode
in %

5 Closed loop |
Q |Frequency inputs —— +200%
" Feedback handling

~ P Ext. closed loop outputs FB controlled setpoint

- 0L 0%

o ¢ DigiPot Open loop

e _|

Bus

reference

PucyHok 11.3 iuctaHunoHHoe ¢popMumpoBaHe 3agaHus

Input command:
Freeze ref.

Freeze ref|
&

P 3-04
Ref. function
| max ref.
| Y %/
| "’| Relative 2 ‘
< Im X ;Tgow o0 £200% ’
<~ A Z % N
Y min ref.
on
+200%
T off | +100%

130BA357.11
P 1-00
Configuration mode
F———————-
|
|
|
} Open loop
‘ Scale to
| P RPMHz
| or %
|
|
|
|
J Remote
ref.
—
Scale to
Closed
_>\ocp
unit

Closed loop

increase/
decrease

ref.
T

Input éommand:
Speed up/ speed down

A\
Ref. in %

Increase Digipot ref
4’0/1 o igipot ref.
Decrease pigiPot
T’ +200%

A
Clear

0/1
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11.2.3 ®opmupoBaHme obpaTHOM CBA3MN

OyHKuMo popmMMpPOBaHUA CMrHana obpaTHON CBA3M MOXHO KOHUIypypoBaTb TakMM 06pa3oM, UTobbl OHa AeicTBOBana C
NPUIOXKEHNAMY, TPEOYIOLMMUN YCOBEPLIEHCTBOBAHHOIO PErYIMPOBaHNUA, HAaMPUMEpP C HECKONIbKUMM YCTaBKamu 1
HEeCKONbKUMM TUNamu obpatHol cBaA3un. Cm. PucyHok 11.4. OBbIUHO MCMONb3YIOTCA TPY TWNa ynpaBieHus:

OpHa 30Ha (ofHa ycTaBKa)
3TOT TMN ynpaBneHus ABNAeTcA 6a30BbIM NPU KoHOUrypauuy obpaTHol cBaA3wW. YcTaBka 1 npubaBnseTcs K ntobomy apyromy
3aflaHuIO (ECNIM OHO MMEEeTCs) 1 BblbMpaeTcA cUrHan obpaTHOM CBA3W.

HeckonbKo 30H (oAHa ycTaBKa)

Mpwn 3TOM TVNe ynpaBneHWA NCNONb3yeTca 2 Uy 3 AaTunka obpaTHOWM CBA3W, HO TOJIbKO OfjHa ycTaBKa. CurHasnbl obpaTHOM
CBA3M MOTYT CKJ1aAblBaTbCA, BbIUNTATLCA WW YCPEAHATLCA. Kpome TOro, MOXeT 1CMosb30BaTbCA MaKCMaibHOe v
MVHUMaNbHOe 3HauyeHue. B 3Tol KoHbMrypaLmm ncnonb3yeTca TONbKO ycTaBKa 1.

HeckonbKko 30H (yctaBKa/obpaTHas cBA3b)

CkopocTbio Npeobpa3oBaTesiA YacTOTbl YNpaBAAeT Nnapa «ycTaBKa/CcurHan obpaTHON CBA3W» C HaMbonbluei PasHOCTbIO.
MakcrmanbHoe 3HaveHre CTpPeMUTCA NOAAEPKMBaTb BCE 30HbI HA YPOBHE WM HUXE COOTBETCTBYIOLWMX YCTaBOK, a
MVHUMaNbHOE 3HaYyeHne — Ha YPOBHE WiV Bbllle COOTBETCTBYIOLUX YCTAaBOK.

Mpumep

MprMeHeHne ¢ 2 30Hamu, 2 ycTaBkaMu. YcTaBKa 30Hbl 1 paBHa 15 6ap, a curHan obpaTHOM €BA3M paBeH 5,5 6ap. YcTaBka
30Hbl 2 paBHa 4,4 6ap, a curHan obpaTtHol cBA3M 3KBMBaneHTeH 4,6 6ap. Ecnu Bbi6paH makcumym, Ha MAO-perynatope
yCTaHaBNMBAIOTCA yCTaBKa M CMrHan o6paTHON CBA3M 30HbI 2, MOCKOMbKY OHa MMeeT MeHbLUYI0 Pa3HOCTb (cMrHan obpaTHom
cBA3U 6onblue YCTaBKK, T. €. pa3HOCTb oTpuuatenbHas). Ecnv BbibpaH MuHnmMym, Ha NMU-perynAatope ycTtaHaBnmBaloTcA
yCTaBKa MU CUrHan obpaTHOM CBA3M 30HbI 1, MOCKOMbKY OHa MMeeT 60nbLyl0 pa3HOCTb (CMrHan obpaTHONM CBA3M MeHblue
YCTaBKW, T. €. Pa3HOCTb MOJSIOXKUTENIbHAA).

S | . I
Setpoint to D*;
\ | Reference o
\ | Handling S
Setpoint 1 i > @
P 20-21 ‘ \
\
Setpoint 2 . | |
P20-22 | ‘
\ . ) )
Setpoint 3 . Mult! setpo!nt min. ‘
| Multi setpoint max.
P 20-23 |
| |
|
| | o
\ | I |
\ | | o Feedback
Feedback 1 Source | Feedback conv. Feedback 1 | Feedback 1 only \ | ‘
P 20-01 | Feedback 2 only | |
P 20-00 Feedback 3 only | | |
\ Sum (14+2+3) \ \ |
Feedback 2 Source | Feedback conv. Feedback 2 { Difference (1-2) 0%
P 20-03 P20-04 | Average (1+2+3) \ —h |
‘ Minimum (1]2[3) \ ) |
Feedback 3 Source Feedback conv. Feedback 3 Maximum (1{2[3) \
P 20-06 P20-07 L ———— —— — —— _ _|\_ _ _ 5

Feedback Function
P 20-20

PucyHok 11.4 Bniok-cxema 06pa6oTKun curHana obpaTHol CBA3N

MNpeo6pasoBaHue o6paTHON CBA3N

B HeKkoTOpbIX NPVMEHEHUAX MONIE3HO MCMONb30BaTb Npeobpa3oBaHye curHana obpatHon ceAsu. OavH U3 NPUMEpPoB —
1Cnosb3oBaHMe CUrHana AasneHus Ana GopmMrpoBaHWA cUrHana obpaTHOW CBA3M Mo pacxody. MoCKoNbKy KBagpaTHbIN
KOpeHb 13 aBNeHnA NponopLnoHaneH pacxoay, KBaApaTHbIN KOPeHb 13 CUrHana AaBfeHnA AaeT BeIMUMHY,
NPonopLMOHanbHyto pacxody, cM. PucyHok 11.5.
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. o
Reference signal 3
o]
|, Reference + PID &
Parameter 20-01 ¢ R
Parameter 20-04 -
Desired flow Parameter 20-07
FB conversion B p
Flow u
Flow
p
FB signal

PucyHok 11.5 MNpeob6pa3oBaHue obpaTHOI CBA3N

11.2.4 OnncaHue CTPYKTYpbl ynpasneHus

CTpyKTypa ynpaBneHusi NpeacTaBaseT cob6oi NPorpaMMHbIA NPOLECC, KOTOPbIV YNPaBAseT ABUraTeNneM, NCXoaa U3 3alaHHbIX
nonb3oBaTenem 3HaueHnin (Hanpumep, 06/MVH), a TakXKe 13 HanMunAa UK OTCYTCTBUA OBPATHOWN CBA3M (3aMKHYTBIN UK
Pa3oMKHYTbI KOHTYP). OnepaTtop onpeaensaeT napameTpbl ynpasneHusa B napamemp 1-00 Pexum KOH@uU2ypuposaHus.

BO3MOXHO MCMONb30BaHVe CneayoLmX CTPYKTYP yrpaBneHus:

CTpyKTypa ynpaBneHus C pa3soMKHYTbIM KOHTYPOM
. CkopocTb BpalleHna (06/M1H)

. KpyTawmn momeHT (H-m)

CTpyKTypa ynpaBneHus C 3aMKHYTbIM KOHTYpPOM
. CkopocTb BpatleHus (06/MuH)
. KpyTawmm momeHT (H-m)

. Mpouecc (onpepensiemble NoNb30BaTENEM eUHNLbI U3MepPeHUs, Hanpumep, GyTbl, MIMHUK B MUHYTY, GYHTbI Ha KB.
atonm, %, 6apbl)

11.2.5 CTpyKTypa ynpaBneHusa ¢ pa3soOMKHYTbIM KOHTYPOM

B pexxmme pa3soMKHYTOro KOHTypa npeobpasoBatesib YacTOTbl ANA YNPaBAEHUA CKOPOCTbIO NN KPYTALLMM MOMEHTOM
OBUraTens NCnonb3yeT OfHO UM HECKOJIbKO 3aaHWI (FIOKanbHbIX UKW ANCTaHLMOHHbIX). CylecTByeT 2 TUMa ynpasnieHus C
NCMOJIb30BaHNEM PA3OMKHYTOrO KOHTypa:

. PerynupoBaHue ckopoctu. O6paTHas cBa3b OT ABUraTens OTCYTCTBYeT.

U PerynupoBaHune KpyTawero momeHTa. Micnonbayetca B pexume VVCH. 1a GyHKUMA NCMNONb3YeTCA B MEXAHUUECKU
YCTOWUMBBIX NPUMEHEHNWAX, HO NMEET OrPaHNYEHHYI0 TOYHOCTb. DYHKLUMUA KPYTALLErO MOMEHTA C Pa3OMKHYTbIM
KOHTYpOM paboTaeT TONIbKO B OAHOM HamnpaBieHWy BpaleHus. KpyTawmii MOMEHT pPacCUMTbIBAETCA Ha OCHOBE
M3MepeHna ToKa npeobpasosartens 4Yactotbl. CM. enaea 12 lpumepsl npumeHeHuUs.

B koHbUrypauum, nokasaHHom Ha PucyHok 11.6, npeobpa3oBaTenb YacToTbl paboTaeT B peXxume C PasOMKHYTbIM KOHTYPOM.
OH NpuHMMaeT BXxofHble curHanbl Kak oT LCP (py4yHon pexxum), Tak M CUrHanbl OT YAaseHHOro UCTOYHMKA (aBTOMATUYeCKnI

pexum).
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CurHan (3aiaHne CKOpoCTYW) NOMyYeH 1 N3MEHEH B COOTBETCTBMM CO CrefylowyMn obpa3om napameTpamu:
. 3anporpammMnpoBaHHble MUHMMaNbHBIA U MaKCUMasbHbIA Npeaesnbl ckopocTtu (B 06/MuH 1 ).

. Bpemsa pasroHa 1 3amegsnieHus.

L] HanpaBneHme BpaweHnAa asurartena.

3aTem 3agaHue nepefaetca ganee ana ynpabneHunA apuratenem.

P4-13 2
Motor speed o
Reference high limit [RPM] ~100% =
handling P 4-14 2
Remote Motor speed P 3-4* Ramp 1 -
reference high limit [Hz] P 3-5% Ramp 2 ST0% N To motor
Remote control
Auto mode N\ /
Linked to hand/auto Reference Ramp
Hand mode | Local | H ‘
Local | | P41 ~100% \
reference Motor speed
| I \
scaled to T | low limit [RPM] L
RPM or Hz | | PN |
106 P4-10
\ P313 \ Motor speed
LCP Hand on, Reference P4-12 direction
off and auto site Motor speed
on keys low limit [Hz]

PucyHok 11.6 Bnok-cxema CTpyKTypbl yNpaBneHnsa ¢ pa3oMKHYTbIM KOHTYpOM

11.2.6 CTpyKTypa ynpaBfiieH/A C 3aMKHYTbIM KOHTYPOM

B peXnme 3aMKHYTOro KOHTypa npeo6pasoBaTeJ'|b 4acToTbl ANA ynpaBneHna gsuratenem ncnonb3syet oqHO Wi HECKOJIbKO
3afaHnN (NOKanbHbIX UM BUCTAHLUMOHHBIX) U JaTYNKK 06paTH0l7I cBA3N. ﬂpeo6pa3OBaTenb nony4yaeTt CUrHan O6paTHOVI cBA3N
OT AaTyuhKa, YCTaHOBNEHHOIo B cUcCTemMe. 3aTem OH CpaBHMBaET CUTHan O6paTHOIz CBA3M C BEIMYMHOW 3afaHuA yCTaBKU “
onpeaenaeT, UMeeTca N paccoriiacoBaHne Mmexay 3TiMmmn ABymMA CUrHaaamun. Mocne atoro I‘Ip606pa3OBaTEHb 4acToTbl
N3MEHAET CKOPOCTb ABurartena, yTobbI YCTPaHUTb 3TO paccorjiacoBaHue.

PaccmMoTpuM, HamprMep, HAaCOCHYID CUCTEMY, B KOTOPOI CKOPOCTb HAacoca PerynnpyeTcs Takum ob6pasom, 4Tobbl cTaTyeckoe
JaBneHve B TPy6oNpoBoge OCTaBasioCh NOCTOAHHBIM (CM. PucyHok 11.7). Npeo6pasoBaTenb NofyyaeT curHan obpaTHON CBA3N
OT [aTumMKa, YCTaHOBNEHHOrO B cMcTeMe. 3aTeM OH CPAaBHUBAET CUrHan 06paTHOM CBA3U C BEMMUMHOW 334aHUA YCTaBKK 1
onpegensaeT paccornacoBaHme Mexay STUMU CUTHanamK, eCiy OHO ecTb. MNocne 3Toro npeo6pasoBaTenib HacTOTbl M3MeHSET
CKOPOCTb ABMraTens, 4tobbl YCTPaHWUTb 3TO paccoriacoBaHue.

YcTaBKa CTaTMUECKOro [aBfeHus ABNAETCA CUrHaNoM 3afjaHusa Ana npeobpasoBatensa yacToTbl. [laTuvk AaBneHns namepser
TeKyllee CTaTuuecKoe faBrieHne B TpybonpoBofde U NoJaeT U3MepeHHOe 3HadeHre Ha Npeobpa3oBaTeslb YacToTbl B KauecTBe
curHana obpatHon ¢BA3u. Ecnn curHan obpatHoi cBA3n Gonblue 3ajaHNA YCTaBKM, Mpeobpa3oBaTenb YacToTbl 3amenniaer
BpaLUeHMne, CHIKasA AaBnieHne. AHaorMUHO, eC/iM AaBneHre B TPyO6ONPOBOAE HUXKE 3aAaHUA YCTaBKuY, npeobpasoBaTtesnb
UacToTbl YBENUUMBAET CKOPOCTb, YBENIMUMBAA AABNEHNE, CO3AAaBAEMOE HACOCOM.

CywecTtByeT 3 TUNa ynpaBneHUa C NCMoNb30BaHMEM 3aMKHYTOIO KOHTYpa:

. PerynupoBaHue ckopoctu. 3TOT TUN yrnpasneHus TpebyeT nogaun Ha BXo4 cUrHana obpaTHON CBA3U MO CKOPOCTU
ot MNA-perynatopa. MNpaBuibHO ONTUMM3NPOBAHHOE PErynnpoBaHne C 06paTHOM CBA3bIO MO CKOPOCTU
obecneunBaeT 6onee BbICOKYI TOUHOCTb, YUEM perynmpoBaHmne CKopocTn 6e3 obpaTHON cBA3U. YnpaBneHue
CKOPOCTbIO NpuMeHseTca Tonbko B VLT® AutomationDrive FC 302.

. PerynnpoBaHue KpyTAlero MoMmeHTa. 3TOT TUM ynpaBieHNa UCMOSb3yeTCA B PeXMMe MarHUTHOro NMoToKa C
obpaTHOI CBA3bIO OT SHKOAEepa M obecreunBaeT NPEBOCXOAHbIE XapaKTEPUCTMKN BO BCEX YeTbipex KBafjpaHTax v Ha
BCEeX CKOPOCTAX fABUraTeNs. YNpaBneHne KpyTAWMM MOMEHTOM npumeHsieTcs Tonbko B VLT® AutomationDrive FC
302.
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OyHKUMA perynnpoBaHnsa KPyTALLEro MOMEHTa NCMONb3yeTCA B MPUMEHEHNUAX, FAe KPYTALWMIA MOMEHT Ha BbIXOLHOM
BaJly ABUraTensa yrnpasniAeT NMprMeHeHNeM 3a CYeT KOHTPONA HanpsXeHu. HacTpolika KpyTALEero MomMeHTa
BbIMOJIHAETCA MOCPELCTBOM HAaCTPOWKU aHanoroBoro unu urudpoBoro 3agaHns, Unu 3agaHua no wuHe. [ina
1cnonb3oBaHmA GYHKLMW PEryNMpoBaHUA KPYTALLEro MOMEHTa PeKoMeEHAYeTCA NpoBecTu npouenypy nonHon AAJ,
MOCKOJNbKY MpaBUiibHble faHHble ABUraTeNa Ype3BblyaiHO BaXkHbl AJ1A ONTUMaNbHOW paboTbl.

. YnpaBneHue TeXHONOrMYeckum npoueccom. MicnonbayeTtca Ans perynupoBaHusa napameTpoB NpYMEHEHUs,
M3MepsAeMbIX PasfIMYHbIMU AaTumKkamy (Hanpumep, faTYNKOM AaBNeHWs, TeMMepaTypbl, pacxona) 1 KOppPeKTMpyembIx
MOAKJIIOUEHHbIM [IBUraTenemM C NOMOLLbIO HacocCa WY BEHTUNATOPA.

o
~100% / o
«
&
Ref. o
Handling + G\ /0% N\ @
(Illustra- U
tion) _ PID Scale to To motor
| speed control
M
Feedback 1] ‘
Handling | \J100% |
(INustra- |
tion) ‘ S ‘
P 20-81 P 4-10
PID Normal/Inverse Motor speed
Control direction

PucyHok 11.7 bnok-cxema perynatopa € 3aMKHYTbIM KOHTYpOM

Mporpammupyemble ¢yHKLMMN

XoTA 3HaueHuA No ymonuyaHuio AnA npeobpasoBaTenia YacTOTbl B 3aMKHYTOM KOHType 06bluHO obecneumBatoT
YAOBNETBOPUTENbHblE paboumne xapakTepuCTKKY, ynpaBneHne CMCTEMOI YacTo yAaeTca ONTUMM3NPOBaTb HAaCTPOWKON
HekoTopblx NapameTpoBs MU-ynpasneHua. [Jna BbINONHEHUA 3TON ONTUMM3auMmn Ucnonb3yeTca GyHKUMA asmomamuyeckoli
Hacmpouku.

. MHBepCHOG perynnpoBaHne — CKOPOCTb ABUratena NoBbllWaeTCA NP BbICOKOM CUrHane 06paTHOI7I cBA3N.

. lMyckoBaA yacToTa NO3BONAET cMCTeMe ObICTPO JOCTMYL Paboyero COCTOAHWA, MPeXAe YeM ynpasneHve byaet
nepegaxo MA-perynatopy.

. BcTpoeHHbIN GUNbTP HUXKHKX YaCTOT — CHUXKAET MOMEXM B CUrHane obpaTtHoum CBA3MN.

11.2.7 ObpaboTKa CcMrHanoB ynpasneHus

Cm. paspen AKmueHble/HeakmugHble napamempsi 8 pas/iutdHbIX pexumax ynpasaeHus npeobpazogamers 4acmomsl B
pyKosoOcmee nNo Npo2pPaMMUpPOBAHUI0 ANIA MONYYEHNA CBEAEHUI O AOCTYMHbIX KOHOUrypaLmax ynpasneHns B 3aBUCUMOCTH
OT TOrO, KaKkol ABuratesib BblbpaH — [ABUraTesib MEPEMEHHONO TOKa AN HEAABHOMOJIOCHDIV ABUraTeNb C NOCTOAHHBIMM
MarHuTamm.
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11.2.7.1 Crpyktypa ynpasnexus B VVC*

P4-13
Motor speed P 4-19

high limit (RPM) Max. output freq.
P 1-00 P1-00

P4-14
Motor speed Conﬁ?. mode

) +f max.
! high limit (Hz) | N 7
\ High P 3-%% } Motor
|
|
|

| controller
N/ —
Ramp

-f max.

Low
P4-11

+
P4-19
\ Motor speed
CZD— Process low limit (RPM) Max. output freq.

P4-12
Motor speed
low limit (Hz)

130BA055.10

Config. mode

Ref.

J/

P 7-0* +f max.
AN

P 7-20 Process feedback
1 source

P 7-22 Process feedback
2 source

Speed Motor
PID controller

-f max.

P 7-00 Speed PID
feedback source

PucyHok 11.8 CTpyKTypa ynpaeneHus B pexxume VVC* anA KoHPUrypauumin ¢ pa3soMKHYTbIM 1 3aMKHYTbIM KOHTYpOM

Ha PucyHOK 11.8 pe3synbrupytouiee 3agaHne ot CUCTEMbI d)OpMI/lpOBaHI/IH 3afaHnA NPUHUMAETCA N nNepefaeTca Yepe3 Cxembl
orpaHnyeHna NsMmeHeHnAa CKOPOCTU U OrpaHNYeHNA CKOPOCTU N TOJIbKO MOcCne 3TOro Ucnonb3yeTca ana ynpasneHna
asuratenem. 3aTem BbIXOAHOW CUrHan CUCTEMbI ynpaeneHua apuratenem orpaHM4YnBaeTcA MakCcimasbHbIM YaCTOTHbIM
npenenom.

Ona Mapamemp 1-01 MpuHyun ynpasneHus dgueamesnem ycTaHOBNeHO 3HaueHue [1] VVC*, a gna napamemp 1-00 Pexxum
KOHu2ypuposaHus — 3HaueHue [0] Ck-cme, 6e3 06p. ce. Ecnn napametp napamemp 1-00 Pexum KOHGpuU2ypupo8aHua NMeeT
3HaueHwe [1] CKk-cmb, 3aMKH.KOHM., pe3ynbTupylollee 3afaHne nepefaeTca OT CXeM OrpaHMYeHNa N3MEHEHUA CKOPOCTU U
orpaHnyeHunsa ckopoctu Ha MUJ-perynatop ckopocTu. NapameTtpbl MAL-perynnpoBaHnAa CKOPOCTN BXOAAT B rpynny
napameTpos 7-0* [IN/]]-pecynam.ckop. Pe3ynbtupyioljee 3agaHue ot [MN[-perynatopa cKopocTv nepefaetca AnAa ynpasneHus
fBuratenem € orpaHMyeHvem no npefesnbHon YacToTe.

YTo6b1 cnonb3oBatb MUI-perynatop npouecca Ans perynmpoBaHna B 3aMKHYTOM KOHTYpe, HanpuMep, CKOPOCTU UIn
[aBNeHus B yrnpaBnsemMon cucteme, BolbepuTe [3] lpoyecc B napametpe napamemp 1-00 Pexxum KoH@uU2ypupo8aHus.
MapameTpbl MNO-perynsatopa npouecca HaxogATca B epynnax napamempos 7-2* OC d/ynpasn. npou.) n 7-3* Ynp.[ -
pea.npou.
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11.2.7.2 CTpyKTypa ynpaBneHns B peXXUMe PerynmpoBaHMA MarHUTHOrO Nnotoka 6e3 gatumka

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

P 7-20 Process feedback
1 source
P 7-22 Process feedback
2 source

PuicyHoK 11.9 CTpyKTypa ynpaBneHus B pexume perynvpoBaHMA MarHMTHOro NoToka 6e3 gaTtumka Ans KoHoUrypaumi ¢
Pa30OMKHYTbIM 1 3aMKHYTbIM KOHTYPOM

Ha PucyHok 11.9 pe3ynbTupytoulee 3afaHme oT cucTembl GOpMUPOBAHMSA 3afaHNA NMOAAETCA Yepes CXeMy OrpaHnyeHns
W3MEHEHUA CKOPOCTM M OFPAHMYEHMs CKOPOCTU B COOTBETCTBUM C YKa3aHHbIMY YCTaHOBKaMM MapameTpoB.

Mapametp Mapamemp 1-01 lMpuHyun ynpasneHus dguzamesnem UMeeT 3HadeHwue [2] Flux 6e3 damuyuka, a

napamemp 1-00 Pexxum KoHguypuposaHua — 3HauveHue [0] Ck-cmb, 6e3 06p. c8. PacyeTHblin crHan obpaTHOW CBA3W MO
ckopocTn dopmupyetca ana NMUNI-perynatopa CKOPOCTU C Lefbio ynpaBiaeHUa BbixogHow yactoton. Ana MAO-perynatopa
CKOpOCTW Heobxoamnmo 3afaTb napametpsl I, U v O (epynna napamempos 7-0* MU -peeynam.ckop.).

BbibepuTe [3] lpouecc B napameTpe napamemp 1-00 Pexxum KoHgueypuposaHus, utobbl ncnonb3osatb MO-perynatop
npouecca AnAa perynmpoBaHna ¢ o6paTHON CBA3bIO B ynpaBnsaemoii cucteme. Mapametpbl NMNO-perynatopa npouecca
HaxopaAaTca B epynnax napamempos 7-2* OC 0/ynpaen. npou.) v 7-3* ¥np.[IN[-pea.npou.

11.2.7.3 CTpyKTypa ynpaBneHna no MarHUTHOMY MOTOKY C O6paTHOW CBA3bIO OT ABUraTena

P 1-00 P1-00
Config. mode Config. mode
| Torque |
\ P 4-13 Motor speed !
‘ high limit (RPM) | P 4-19
P 4-14 Motor speed | Max. output
‘ high limit (Hz) ‘ freq.
p7-2* | High p3-** P 7-0* | +f max.
e ~__
Ref. + @ Process | L |- Ramp + Speed |  +— 1 _|Motor
U PID PID controller|
= TN > —
‘ Low -f max.
P 7-20 Process feedback P 4-11 Motor speed Elgoo
1 source low limit (RPM) source
P 7-22 Process feedback P 4-12 Motor speed
2 source low limit (Hz)

PucyHok 11.10 KoHdurypaumsa cTpyKTypbl ynpaBieHUA No MarHUTHOMY NOTOKY C 06paTHOI CBA3bIO OT ABUraTens

130BA053.11

130BA054.11

B koHOurypauum Ha PucyHok 11.10 ynpaBneHue fBuratefiem OCyLeCcTBAAETCA MO CUrHany obpaTHOM CBA3W OT HKOAepa unn

pe3oneepa, yCTaHOBIEHHOIO HeNOCpeACTBEHHO Ha Bany ABUraTena (HaCTpaVIBaeTCﬂ B nap. napamemp 1-02 Flux- ucmoyHuk
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OC 0suzamerns). Pe3ynbTupyiollee 3afiaHNe MOXET MCMOMb30BaTbCA B KaueCTBe BXOAHOro curHana ans MUA-perynatopa
CKOPOCTV W HEMOCPEACTBEHHO KakK 3alaHne KPYTALEro MOMEHTa.

Ona Mapamemp 1-01 MpuHyun ynpasneHus dgueamesiem yCTaHOBNEHO 3HaueHue [3] Flux ¢ OC om dsueam., a ana
napamemp 1-00 Pexxum KoHgueypupogaHua — 3HauyeHue [1] Ck-cme, 3amkH.koHm. MapameTtpbl MMUI-perynnpoBaHus ckopocTu
BXOAAT B epynny napamempos 7-0* [TN[-peaynam.ckop.

PerynupoBaHve momeHTa MOXHO BblbpaTb ToNbko B KoHbUrypauum Flux ¢ OC om dgueam. (napamemp 1-01 [puHyun
ynpassneHusa 0guzamesnem). Mpun BbIbope 3TOro pexuma 3afaHue Bbipaxaetca B H-m. 310 He TpebyeT obpaTHOI CBA3U NO
MOMEHTY, MOCKONbKY GaKTUUYECKN A MOMEHT PacCUMTbIBAETCA Ha OCHOBE M3MepeHUA ToKa npeobpasoBaTens YacToTbl.

M O-perynatop npouecca MoOXeT MCNoNb30BaTbCA ANIA PEryNIMPOBaHNA NO 3aMKHYTOMY KOHTYPY CKOPOCTU WAV AaBleHnsA B
ynpasnsemon cucteme. Mapametpbl MNO-perynatopa npouecca HaxogaTcsa B epynnax napamempos 7-2* OC d/ynpaesn. npoy.)
n 7-3* ¥np.lM1f-pez.npou.

11.2.7.4 BHyTpeHHee perynupoBaHuie Toka B pexume VVC*

Korga KpyTAwWwmin MOMEHT ABWUraTena npeBbilaeT npefesibHble 3HaUeHNA KpyTALero MOMEHTa, YCTaHOBEHHbIE B
napamemp 4-16 [JauzamensH.pexum ¢ 02paHu4d. MomeHma, napamemp 4-17 [eHepamopH.pexxum ¢ 02paHuy.momeHma v
napamemp 4-18 [Ipedes1 N0 MOKy, BKNIOUYAETCA BCTPOEHHBIN PErynaTop npenenbHOro Toka.

Korpa npeobpasoBatenib 4acTOTbl JOCTUrAeT NpeAena no TOKy B ABUraTeflbHOM WM B PEKYNEepPaTVBHOM PEXMME, OH
CTPEMUTCA KaK MOXHO CKOpPee CHU3UTb TOK HVXEe YCTaHOBNEHHbIX NpefenoB Afls MOMeHTa 6e3 notepu ynpasneHus
SneKTpoABUraTenem.
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Mpyimepbl NpuMeHeHUs

VLT® AutomationDrive FC 302

12 Tpumepbl npyMeHeHnA

MpuMepbl, NprBeAeHHbIE B JaHHOM pa3gene, HOCAT
CMPaBOYHbIN XapaKTep 41A Haubonee PacnpoCTpaHeHHbIX
CNy4yaeB MpYMeHeHus.

. HacTpolikn napameTpoB ABNAOTCA
pervoHanbHbIMM MO YMONYAHWIO, €C/IN He yKa3aHo
NHoe (BblbupaeTca B hapamemp 0-03 Regional
Settings).

o I'Iapameprl, nmMmerLme oTHoWweHne K Knemmam, a
TaKXe X 3HayeHMA yKa3aHbl pAAOM CO CXeMaMu.

. Mpun HeO6XOAMMOCTM OTOBPAXKAKTCA HACTPONKM
nepekxsnoyaTenein ana aHanoroBbIX TEPMUHANOB
knemm A53 vnu A54.

. Mpw ncnonb3sosaHum dyHKumm STO, ansa paboTbl
npeobpasoBaTenia YacToTbl C
3anporpaMMMpPOBaHHbIMN 3HAYEHNAMN 3aBOACKNX
HaCTpoeK Mo yMOonuYaHuo mexay Knemmamu 12 n
37 MOXeT NoHagobuTbCA Nepembluka.

12.1 TlporpammmnpoBaHue cucTembl

npeo6pa303aTerm 4acCTOTbl C
3dMKHYTbIM KOHTYPOM

Cuctema npeobpaszoBaTens YacToTbl C 3aMKHYTbIM
KOHTYPOM OObIYHO COCTOUT M3 CNIEAYIOWMX SNIEMEHTOB:
. [Buratennb

. MpeobpasosaTtenb YacToTbl

. SHKogep AnAa cuctembl obpaTHON CBA3N

. MexaHuyecknin Topmo3s

. Topmo3HOI pe3ncTop ANA AUHAMNYECKOro
TOPMOXeHNA

. CunoBasa nepepava
. Penyktop
. Harpyska

Ana npunoxeHuid, TpebyioLnxX yNpaBneHns MexaHNnYeckum
TOPMO30M, 0ObIYHO HEOBXOANM TOPMO3HOW PE3NCTOP.

=
g
b
o
0ooo <
o0
0o
OO00
74‘}” Brake resistor
Transmission
/ Motor Gearbox
Encoder \
Mechanical brake Load
PucyHok 12.1 ba3oBaA HacTpoiKa 3aMKHYTOro KOHTypa
ynpasneHua ckopoctbio ana FC 302
12.2 KoHdurypaumm nposoaku ans
aBTOMaTUYeCKOW aganTaymn
nsuratens (AAL)
MNapameTpbl
e QOyHKUMA Hactpoliika
§ Mapamemp 1-29 ([1] Bkntoy.
o
§ Asmo nosHol AAL
~|adanmayus
dsueamens
(AAL])
Mapamemp 5-12 |[2]* Beibee,
Knemma 27, UHeepcHebll

yugposou 8xo0

* = 3HayeHVie N0 yMonyYaHmio

MNpumeyaHna/kommeHTapumn.
Hactponte epynny napamempos
1-2* [laHHble 0suzamens B
COOTBETCTBUU C
XapakTepucTMkamu ABuraTens,
B3ATbIMM C NAacNOPTHOMN
Tabnnykm.

Ta6nuua 12.1 KoHdurypauma npoogku ana AAJ ¢
noaknwyeHHon Knemmon T27
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Mpyimepbl NnpuMeHeHUs

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

MapameTpbl MapameTpbl
e OyHKUMA Hactpoiika = DOyHKUMA Hactporiika
g lMapamemp 1-29 |[1] Bknrou. '§ lMapamemp 4 mA*
§ Asmo nonHol AAL /\ g 6-12 Terminal
“|adanmayus @ (53 Low Current
dsuzamens +10V 50 Mapamemp 20 mA*
(AAL) AIN 53 + 6-13 Terminal
Mapamemp 5-12 | [0] He AIN 544 53 High Current
Knemma 27, ucnosne3yemcsa com 55 lMapamemp 0 06/MUH
yugposoti 8x00 AOUT 42 " 4-20mA | 6-14 Terminal
* = 3HauyeHne No YyMONYaHuo com 39 53 Low Ref./
MNpumeyaHua/KommeHTapun. U Feedb. Value
Hactponte epynny napamempos lMapamemp 1500 06/MuWH
1-2* [laHHble 0suzamens B Ij' 6-15 Terminal
COOTBETCTBUN C A53 53 High Ref./
XapaKTepucTuKamun asuratens, Feedb. Value
B3ATbIMW C NACMOPTHOW ¥ = 3HauyeHMe No yMONYaHUo
Tabnuukm. MpyumeyaHua/KommeHTapun.

Tabnuua 12.2 KoHdurypauma nposogku ana AA[ 6e3

NoAKIIYEHHON KneMmbl T27

Ta6nuua 12.4 KoHpurypaumsa npoBoAKU AN aHaNoroBoro

3aflaHNA CKOPOCTN (TOK)

12.4 KoHdurypauma npoBogKu ana nycka/

12.3 KoHdurypauma npoBogKku ana OCTaHoBa
adHa/oroBoro 3agaHnA CKOpPOoCTr
MNapameTpbl
MapameTpbl rC e QyHKUMA HacTpoiika
- DOyHKUMA HacTpoiika 124V 12 § lMapamemp [8] Myck*
- o0 .
§ lMapamemp 0,07 B* +24V 13 § 5-10 Terminal
\ 2| 6-10 Terminal DIN 18— —=o |18 Digital Input
|53 Low Voltage DIN 19 lapamemp [0] He
com 20 5-12 Terminal ucnose3yemcs
+10V 50 lMapamemp 10 B* B Y/
AIN 53 6-11 Terminal DIN 27 27 Digital Input
AIN 54 53 High Voltage E:z 22 TNapamemp 5-19 |[1]
coM 55 lMapamemp 0 06/MUH o . Knemma 37, Aeap.cuzH.6e3
AOUT - i 6esonacHeili on.ocm
ou 42 O—10V 6-14 Terminal OIN S S
Com 39 53 Low Ref/ ocmaros
Feedb. Value * = 3HayeHne No yMonYyaHuio
U-1 +10 50
E Mapamemp 1500 06/mMuH AN 53 MNpumeyaHnsa/KoMmeHTapum.
6-15 Terminal AIN 54 Ecnn ana
AS3 53 High Ref/ coMm 55 napamemp 5-12 Terminal 27
Feedb. Value AOUT 42 Digital Input Bbi6paHO 3HaueHune
* = 3HauyeHvie No YyMONYaHuIo CcoMm 39 [0] He ucnonw3yemcs,
MpumeyaHus/KoMmmeHTapuu. nepembiyka Ha Knemmy 27 He
TpebyeTcs.

Ta6nuua 12.5 KoHpurypauma npoBoaKu Ans KoMaHAbl

Ta6nuua 12.3 KoHpurypauma npoBoAKU ANA aHaNoroBoro nycka/octaHosa c Safe Torque Off

3aflaHNA CKOPOCTU (HanpsKeHue)
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Mpumepbl npMeHeHunA VLT® AutomationDrive FC 302
al MapameTpbl
Speed w3 o
o -
YHKUMA HacTpoiika
2 FC |
= 24V 12 lMapamemp (8] Myck
: i +24V 13 5-10 Terminal 18
DIN 18 > Digital Input
‘ DIN 19 » lapamemp 5-11 |[10] Pesepc
Start/Stop (18) com 20 Knemma 19,
DIN 27 yugposot 8xo0
PucyHok 12.2 Myck/octaHoB ¢ Safe Torque Off DIN 29
DIN 32 > lMapamemp [0] He
DIN 33 > 5-12 Terminal 27 | ucnone3yemc
MNapameTpbl Digital Input q
DyHKuuA Hacrpoiika Mapamemp 5-14 |[16] [Npedycm.
Mapamemp 9] +10V 50 Knemma 32, 3a0., um 0

AIN 53

Digital Input 3anyck AIN 4

>
comMm

lMapamemp [6] OcmaHos, 35

AOUT 42

5-10 Terminal 18 | MmnynbcHeili Yughposoli 6x00

Mapamemp 5-15 |[17] [pedycm.
Knemma 33, 3a0., 6um 1

5-12 Terminal 27 |uHeepcHeili yugpposoui 6x00

» |Digital Input g; Mapamemp 3-10
* = 3HauyeHMe Mo yMonyaHuo § lpedycmaroseneH
m

NpumeyaHns/KommeHTapum. = Hoe 3a0aHue
Ecnun ana MpepycrT. 25%
napamemp 5-12 Terminal 27 3afiaHue 0 50%
Digital Input BbIBpaHO 3HaueHUe Mpeaycr. 75%
[0] He ucnosne3yemcs, 3afjiaHue 1 100%
nepemblyka Ha Knemmy 27 He Mpepycr.
Tpebyetca. 3apaHve 2

MpepycrT.

3ajaHue 3

* = 3HaueHvie MO YMONYaHMo

MpymeyaHusa/KoMMeHTapun.

130BB803.10

Tabnuua 12.7 KoHdurypauma npoBofKm Ana nycka/octaHoBa ¢

peBepcom 1 4 NpeAyCTaHOB/IEHHBIMU CKOPOCTAMU

Tabnuua 12.6 KoHpurypaumsa npoBogKu ANA UMNYNbCHOTO
nycka/octaHoBa

Speed

130BB806.10

0 I S S T O

Latched Start (18)

Stop Inverse (27)

PucyHoK 12.3 MMnynbcHbIl 3anycKk/0CTaHOB, UHBEPCHbIN
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Mpyimepbl NpuMeHeHUs PyKoBOACTBO MO NPOEKTUPOBaHUNIO

12.5 KoHdurypauma npoBogku ona
BHeLHero cbpoca aBapuinHoOm

12.6 KoHdurypauma npoBogKku ona
3a/laHnA CKOPOCTN C MOMOLLbIO

CUrHanmsauyumn Py4YHOro noTeHUMomeTpa
MapameTpbl MapameTpbl
OyHKUMA Hactporiika i DOyHKUMA Hactpoiika
Mapamemp [1] Cépoc 3| Mapamemp 0,07 B*
5-11 Terminal \ § 6-10 Terminal
19 Digital Input 8 53 Low Voltage
> * = 3HayeHMe Mo ymon4yaHuo +10V 50 Mapamemp 10 B*
MpumeyaHna/KommeHTapum. ﬁ:z zz " oK 6-11 Terminal
b 53 High Voltage
oM 55
AGUT o Mapamemp 0 06/Mu1H
com 30 6-14 Terminal
53 Low Ref/
Feedb. Value
u-l Mapamemp 1500 06/MuH
E 6-15 Terminal
A53 53 High Ref./
Feedb. Value
* = 3HayeHve NO YyMONYaHMIO
S MpumeyaHns/kommeHTapum.
o
a
[}
A

Tabnuua 12.8 KoHdpurypaumsa npoBofKu Ana BHelHero copoca
aBapuiiHOWM cuUrHanusauumn

(c nomowbio py4HoOro HOTeHLWIOMeTpa)

Tabnuua 12.9 KoHpurypauma npoBofKu ANA 3afAaHNA CKOPOCTN
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Mpumepbl npMeHeHunA VLT® AutomationDrive FC 302
12.7 KoHdurypauma npoBoaKu ona 12.8 KoHdurypauma npoBogKku ons
NOBbIWEHNA/MIOHUXEHNA CKOPOCTU nogkntoyeHma cetn RS485
MapameTpbl MNapameTpbl
OyHKUMA Hactporiika ° OyHKUMA Hactpoiika
lMapamemp [8] Myck* ‘% Mapamemp ny*
5-10 Terminal % 8-30 Protocol
18 Digital Input = Mapamemp 1*
Mapamemp [19] 8-31 Address
5-12 Terminal | 3agukcupos. Mapamemp 9600*
27 Digital Input |3adaHue 8-32 Baud Rate
Mapamemp 5-13 | [21] Yeen. * = 3HayeHVe NO yMonyaHmio
Knemma 29, cKop. MNpumeyaHna/KommeHTapumn.
~ Yupposo exo9 Bbibepute npoTtokon, agpec u
g Mapamemp 5-14 | [22] CHux. CKOPOCTb Mepepaun ¢
% Knemma 32, cKop. MOMOLLbIO 3TUX NapameTpoB.
% yugposoli 6x0d
* = 3HayeHVe N0 yMONYaHmio
MNpumeyaHna/KommeHTapumn.
Ta6bnuua 12.10 KoHdurypauua nposopku ana
NOBbILIEHNA/NOHMKEHNA CKOPOCTH
Speed ) 2
Reference | ————— y i i %—\ %
I e | 2
i I : ! i : > @ RS-485
A T O O |
Start (18) _ Lo P |
Freezeref(27) | i i ! ! i i
Speed up (29) ﬁ i i H

Speed down (32)

Ta6bnuua 12.11 KoHdurypauua nposoaku ansa nopknioueHns
cetn RS485

PucyHokK 12.4 MNoBbiweHne/NoHMXKeHNe CKOpPoCTn
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Mpyimepbl NnpuMeHeHUs

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

12.9 KoHdurypauma npoBogku ona
TepMuncTopa Agsuratensa

YBEJJOMJIEHW

12.10 KoHowurypauusa npoBogku ana

HaCTPOWKM pesie C MOMOLLbIO
WNHTENNEKTYaNbHOrO JIOrMYeCcKoro

ynpasBJieHUA
B TepMUCTOpax cienyeT ncnojsib3oBatb ycvmeHHylo/
ﬂBOVIHyIO n3onAaunio B COOTBETCTBUN C TpeGOBaHVIﬂMVI K NapameTpbi
usonauumn PELV. e OyHKUMA Hacrpoiika
% Mapamemp 4-30 |[1] Warning
MapameTpbi § QyHKyus npu (Mpedynpexode
QyHKUMA Hactpoiika | nomepe OC Hue)
v I Mapamemp [2] Omkn. no osuzamens
1-90 Motor mepmucmopy Mapamemp 4-31 | 100 06/MnH
Thermal Owubka
Protection ckopocmu OC
Mapamemp [1] dsueamens
1-93 Thermistor |AHanozoseili lapamemp 4-32 |5 c
Source 8x00 53 Tatim-aym npu
* = 3HayeHVe NO yMONYaHMio nomepe OC
dsuzamens
NpumeyaHna/KommeHTapum. Mapamemp 7-00 |[2] MCB 102
Ecnun TpebyeTca TonbKO Ncm.cueH.OC
npepynpexaeHve, B M g-pea.ckop.
napamemp 1-90 Motor Thermal Mapamemp 17-1 |1024*
Protection cnepyet Bbl6path [1] 1 PaspeweHue
Mpedynp.no mepmucm. (no3uyuu/o06)
Mapamemp [1] Bkn.
13-00 SL
E Controller Mode

E g Mapamemp 13-0 |[19]

A53 8 1 Cobbimue MpedynpexoeH
3anycka ue
lMapamemp 13-0 |[44] KHonka
2 Cobbimue cbpoca

Ta6nuua 12.12 KoHdurypauus npoBoaku gnsa Tepmmucropa ocmarosa
pBuratens lMapamemp 13-1 |[21] N°

0 OnepaHo npedynpexoeH
cpasHeHus us
lMapamemp 13-1 |[1]= (pasHo)*
1 Onepamop
cpasHeHus
lMapamemp 90
13-12 Comparat
or Value
lMapamemp 13-5 |[22]
1 Cobbimue Komnapamop
KoHmposnnepa 0
SL
Mapamemp 13-5 |[32] Yc.H.yp.Ha
2 Jlelicmaue yghs.ebix.A
KoHmposnnepa
SL
Mapamemp 5-40 |[80] Yugpp.
Pene ¢yHkyuli 8bix00 SL A
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Mpyimepbl NnpuMeHeHUs

VLT® AutomationDrive FC 302

MapameTpbi °
DOyHKUMA HacTtpoiika . %
176 p==—gm—————m—m—————— e @
* = 3HayeHvie N0 yMON4aHMio =
— Current -
MNpumeyaHna/KommeHTapumn. :
MpV NpeBbilleHUN Npefiena AnA MOHUTOpa obpaTHoi cBAan | Speed : >
BblgaeTcA npedynpexoeHue 90 KoHm. s3Hkodepa. SLC oTcnexmBaeT : Time
npedynpexodeHue 90, KoHm. 3HKoOepa n, ecnn npepynpexaeHne !
CTaHOBUTCA UCTUHHbBIM, CpabaTbiBaeT pene 1. start (18) [ |
BHelwHemy o6opyaoBaHuMio MoxeT noTpeboBaTbcA 06CayK1BaHMe. Start E
Ecnun owmnbka obpaTHON CBA3M OMyCKaeTCA HWMXe npefena CHoBa reversing (19) !
B TeueHue 5 ceKyHf, npeobpasoBaTesib YacTOTbl NPOAOIIKAET i
]
paboty 1 npeaynpexaeHue ncuesaet. BoinonHurte c6poc pene 1 Re'ayé’)‘;’e”:‘ |
Ha)kaTmem kKHonku [Reset] (C6poc) Ha LCP. Closed i
Tabnuua 12.13 Kondurypauna nposoakm AnA HacTpoiiki pene PucyHok 12.5 YnpaBneHnie MexaHN4e€CKUM TOPMO30OM
C MOMOLUbIO MHTE/IEKTYaJIbHOTO JIOrMYeCcKoro
ynpaBneHus
12.11 KoHdurypauma npoBoaku gna 12.12° Ko¢urypauna nposoAky Ana
ynpaeJsieHNA MeXaHNYeCKNM SHKoAEpa
TOPMO30OM HanpaeneHue sHKogepa (ecnu cMOTpeTb Ha KOHel, Bana)
onpepenAeTca NOPAAKOM NMMYNbCOB, MOCTYNaLWNX Ha
MapameTpbl
npeobpasoBatenb YyacToTbl. CM. PucyHok 12.6.
e QyHKUMA Hactpoiika
g lMapamemp 5-40 |[32] .
@ Pere & i |ynpasnmexm . HanpaBneHue no yacoBow CTpenke O3Hauyaet, YTo
| "ere Pyukuud Pas/. mex. KaHan A onepexaeT kaHan B Ha 90
0pMO30M
3MIEKTPUYECKNX FPadyCcoB.
lMapamemp [8] IMyck*
5-10 Terminal . HanpaBneHne NpoTMB YaCcOBOW CTPENKMN O3HayJaerT,
18 Digital Input yTo KaHan B Ha 90 aneKTpuyeckmnx rpagycos
lMapamemp 5-11 ([11] 3anyck u onepexaet kaxan A.
Knemma 19, pesepc o
M w )
yugposol 8x00 A 3
<<
Mapamemp 1-71 0,2 (=
3adepxka 5 )
3anycka

lMapamemp 1-72

[5] WWC*/Flux

OyHkyus no yac. cm.
3anycka
Mapamemp 1-76 |lmn
lyckosol mok
lMapamemp 2-20 |3aBncKT OT M ccw
Tok omnyckaHus | NPpUMeHeHnA A
mopmo3sa
lMapamemp 2-21 |lonosuHa
Ckopocme HOMWHanbHOr B
8KJIIOYEeHUA 0 3HaueHuA
PucyHok 12.6 OnpepieneHne HanpaBieHUsA BpalieHus
mopmo3sa [06/ |npwu c6oe
3HKoAepa
MUH] asurartens

* = 3HayeHvie N0 YMONYaHMo

MNpumeyaHnA/KOMMeHTapun.

YBEJJOMJIEHU

MakcumanbHas AnnHa 3KpaHUpPOBaHHOIO Kabena 5 m (16
¢dyToB).

Ta6nuua 12.14 Kondurypauus npoBoaku gns ynpasneHus
MeXaHNYeCKM TOPMO30M
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Mpyimepbl NnpuMeHeHUs PyKoBOACTBO MO NPOEKTUPOBaHUNIO

g o CnocobeH co3paTb HEOOXOAUMbIN KPYTALLMIA MOMEHT,
> S .
< g S Hanpumep m3-3a YpesMepHoOn neperpysKu.
+ < ) [G] s
o
m
3 [nAa nporpammynpoBaHnA OCTaHOBa W NpeaenbHoro
I 6 O O O O O O O O 6 MOMEHTa, NoAK/uMTe cnegyolme KneMmbl:
= . Myck/ocTaHOB C NomoLblo Knemmbl 18

12 13 18 19 27 29 32 33 20 37
— e — — — (Mapamemp 5-10 Knemma 18, yugposoli 8xo0 [8]
Myck).
gﬁ =SS .
- : : : L . BbIcTpbIi OCTaHOB C NOMOLLbBIO KNnemmbl 27
| | (Mapamemp 5-12 Knemma 27, yugpposoti 8xod [2]
Bbibez, uHBepcHbll).

. Knemma 29, Bbixog
(Mapamemp 5-02 Knemma 29, pexxum [1] Bbixo0 n
napamemp 5-31 Knemma 29, yugposoti ebixo0 [27]
) ) lped.no momeH.+cmon).

. Penennbin Bbixon [0] (Pene 1)
(Mapamemp 5-40 Pene ¢pyHkyuti [32]
Ynpasn.mex.mopmo3om).

w = = R =

= = = O <

> o NN = &)
- - o m o) —

< | ) T 0 <
~ [T} 1 n un P4 [+
+ =% o |la o (V) o
)

T

T

:| OOOOOOOO&

27 29 32 33 20 37

SRERRcD

T
OIT

S
&
®
o

24V or 10-30V encoder

PucyHok 12.7 KoHdurypauma npoBoaKn AnA sHKogepa

12.13 KoHowurypauma npoBoaKu ans
KpyTALlero MOMeHTa 1 npejena

OCTaHOBa B I, 0-1 Amp

B npumeHeHnAX C BHEWHNM 3N1eKTpoOMeXaHNYeCKnm External O i

TOPMO30M, Hanpumep B NOAbEMHbIX MEXaHU3MAX, MOXKHO 24V DC

OCTaHaBNMBaTb Npeobpa3oBaTeNib YacTOTbl C MOMOLLbIO O—

CTaHJAPTHOM KOMaHAbl OCTaHOBA C OAHOBPEMEHHbIM ’

BKJIIOYEHMEM 3MIeKTPOMEXaHNYeCKoro Topmosa.

Ha PucyHok 12.8 npuBogmTca npumep nporpaMmmmnpoBaHua

5TUX CoeAVHEHUI NpeobpasoBaTens YacToTbl. P 540001 [32]
2 |O

Ecnn yepes knemmy 18 nopgaetca KomaH4a OCTaHOBa U S go

npeobpa3oBaTesib YaCTOTbl HE HAXOAWTCA Ha Npefene =

KpYTALLEro MOMeHTa, CKOPOCTb AiBUraTtena cHuKaetca o 0 Mechanical brake g O

M. connection

Ecnn npeobpaszoBatenb YacTOTbl HAXOAWUTCA Ha npegene PucyHok 12.8 KoHdurypauusa npoBoaKku Ana KpyTawero

KpyTALLEero MOMeHTa 1 NoAaeTca KoMaHaa OCTaHoBa, MOMEHTa U npefena ocTaHoBa

cucTema akTMBMpPYeT Knemmy Bbixofa 29 (AnA KoTopow
yCTaHOBJ/IEHO 3HauyeHwue [27] [Iped.no momeH.+cmon).
CurHan Ha Knemmy 27 n3meHsAeTca € normyeckon 1 go
nornyeckoro 0 1 gBuratenb HaumHaeT Bblber. bnarogapa
3TOMy npoueccy obecneumBaeTca OCTaHOB NMOABEMHOIO
MeXaHU3Ma, fiaxke ecny cam npeobpasoBaTesib YacToTbl He
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3aka3 npeob6pa3soBaTens 4yacro...

VLT® AutomationDrive FC 302

13 3aka3 npeobpaszoBatess YaCcTOTbl

13.1 KoHdwurypatop npeobpasoBatens
YyacToThl

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

rce - LI LTI P TTLT]

[ [x[x]s [x[x[x[ x[a] [e]

[l L1 [ [of]

130BC530.10

Ta6bnuuya 13.1 Ctpoka Kopa Tuna

lpynna nsgenus [1-6 | |
Mogenb [7-10 | |
HanpsaxeHune cetn | 11-12 | |
Kopnyc [13-15 [ |
AnnapaTtHas KoHburypauus | 16-23 | |
OunbTp BY-nomex [16-17 [ |
Topmo3 [18 | |
Nncnneir (LCP) [19 | |
lMoKpbiTWe neyaTHoM nnatbl [20 | |
[lon. yCTPoCTBO ceTU NuTaHms [21 [ |
ApanTaumsa A [22 | |
ApanTaums B [23 | |
Buinyck MO [24-27 | |

A3bIK NporpammHoro obecrneyeHus |28 | |

[lon. yctpoiictea A [29-30 [ |
[Don. ycTpoiictea B [31-32 [ |
Jlon. yctpoiictea CO, MCO [33-34 | |
[Ion. yctpoiictea C1 [35 | |

MporpammHoe obecneyeHve gon. 36-37
ycTpowcTs C

[on. yctpoiictea D [38-39 | |

Ta6nuua 13.2 Mpumep Koda TUNa Ans 3akasa npeo6pasoBaTens
YacToTbl

MpaBunbHO cKOMNoOHOBaTb NpeobpasoBaTesib YacTOTbl ANiA
KOHKPETHOro NPUMEHEHMWA MOXHO C NMOMOLLbI0
KoHbUrypaTtopa npeobpasoBaTtesia YacToTbl, Pa3MeLLEHHOrO
B cet VHTepHeT. KoHdurypaTtop npeobpasosatens
YacTOTbl MOXHO HaWTW B ceTu MIHTepHeT no agpecy
www.danfoss.com/drives. Konourypatop popmupyet cTpoKy
KoAa Tvna 1 8-pa3pAaHbI TOBAPHbLIA HOMEpP, KOTOPbI
HYXKHO MepefaTb B MeCTHbI oduc npopax. MoxHo Takxe
co3pgaTtb nepeyeHb 060pyAoOBaHMA AA NpoeKTa C
HeCKONbKUMYM NO3ULMAMU N HamNpaBUTb ero TOProBOMy
npeactasutento Danfoss.

BoT npumep cTpoku Kopa Tvna:

FC-302N355T5E20H4TGCXXXSXXXXAOBXCXXXXDO

3HayeHVA CMMBOJIOB B CTPOKe CM. B 3Tow rnase. B
npriBeleHHOM Bbille Npumepe npeobpasoBaTesib YacToTbl
E3h ckoHduryprpoBaH co cnegyowmmy onuuamu:

. Qunbtp BY-nomex

. Safe Torque Off
. MeuyaTHasA Nnata C NOKPbLITUEM
. PROFIBUS DP-V1

B kKoMnneKT noctaBky npeobpasoBaTtenein 4YacToTbl
aBTOMATMUYECKM BKJIIOUYAETCA A3bIKOBOW MaKeT Ana Toro
pervoHa, U3 KOToporo nocTynus 3akas. Mimetotca uetbipe
pervoHanbHbIX A3bIKOBbIX MaKeTa C YKa3aHHbIMU HUXe
Habopamu A3bIKOB.

A3bikoBon nakeT 1
AHINMNCKNIA, HeMeLKnI, GpaHLy3CKUiA, JaTCKWI, NCNAHCKUN,
WTaNbAHCKNIA N GUHCKNIA.

fA3bikoBOW naket 2

AHMNIUACKNIA, HEMELIKUIN, KUTANCKNIA, KOPENCKUI, AMOHCKUNA,
TalCKUI, TPAAULMOHHBIN KUTAaNCKNA 1 6axaca
(MHOOHe3MNCKN).

fA3bikoBol naker 3
AHINNCKNIA, HEMELIKWIA, CIIOBEHCKUI, 6onrapcKuii,
cep6CKMi, PYMbIHCKNI, BEHFEPCKWIA, YELLCKANA U PYCCKUIA.
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fA3bikoBOW nakeT 4

AHIMNNCKNIN, HEMELKIA, UCNaHcKuiA, anrnuickun (CLUA),

YT1ob6bl 3aKazaTb npueoAbl C Apyrmm Ha60pOM A3bIKOB,
06paTV|Ter B MeCTHO€e TOoproeoe npencTtaBUTeNIbCTBO

rpeveckni, 6pasnnbCKUn NOPTYranbCKui, TyPeLKuii 1 Danfoss.

MOJNbCKUN.

13.1.1 Kopg Tvina gna odpopmneHna 3akasa Ha kopnyca D1h-D8h

OnuncaHune

Mos.

B03MOXHbI BbIGOP

lpynna nspenua

FC-302

Mopenb

N55: 55 kBT (60 n. c.)
N75: 75 kBT (75 n. c.)
N90: 90 kBT (100-125 n. c.)

N110: 110 kBT (125-150 n. c.
N132: 132 kBt (150-200 n
N160: 160 KBT (200-250 n
N200: 200 kBT (250-300 n
N250: 250 kBT (300-350 n

. c)
. c)
. c)
. c)
. c)
N315: 315 kBT (350-450 n. c.)

Hanpﬂ)KeHme cetn

11-12

T5: 380-500 B nepem. ToKa
T7: 525-690 B nepem. ToKa

Kopnyc

13-15

E20: IP20 (waccn — pnA ycTaHOBKM BO BHeLWHeM Kopryce)
E2S: IP20/waccn — tunopasmep D3h

E21: IP21 (NEMA 1)

E2D: IP 21 / Tun 1 — Tunopasmep D1h

E54: IP54 (NEMA 12)

E5D: IP 54 / Tun 12 — Tmnopasmep D1h

E2M: IP21 (NEMA 1) c ceTeBbIM 3KpaHOM

E5M: IP54 (NEMA 12) c ceTeBbIM 3KpaHOM

C20: IP20 (waccK) + ThINbHBIA KaHan U3 Hep)KaBetoLwen cTanm
C2S: IP20/waccy ¢ TbINOBbIM KaHaNoM U3 Hep»KaBewLlen cTann — Tunopasmep
D3h

H21: IP21 (NEMA 1) + ob6orpeBaTtenb

H54: IP54 (NEMA 12) + HarpeBatenb

Qunbtp BY-nomex

16-17

H2: punbTp BY-nomex, knacc A2 (cTaHAAPTHBbIN)

H4: unbtp BY-nomex, knacc A1V

Topmo3

18

: Topmo3Hoi IGBT oTcyTcTByeT

: Topmo3Ho IGBT yctaHoBneH

! KnemMmbl peKynepaumn

: TOpMO3 + pekynepauua (tonbko IP20)

Oucnnen

19

: rpadumyeckan naHenb MectHoro ynpasneHus (LCP)
: undpoBas naHenb mectHoro ynpasneHna (NLCP)

MokpbiTe neyaTHoOW nnatbl

20

. neyaTtHaa njata C NoKpbiTmem
. NeyaTHaA nnata C NOKpbITMEM + 3alUMLEHHOE UCMOTHEHNE

[lon. yCTpONCTBO CceTn nNUTaHnA

21

X

B

R

S

G

N

X: 63 naHenn MecTHOro ynpasieHus
C

R

X: 6e3 pgon. ycTpoicTBa cetn

3: ceTeBOW pacuenuTenb U NpefoxpaHuTenb

4: ceTeBOWN KOHTAKTOP + MpeaoxpaHuTenu

7: npepgoxpaHuTenb

A: npefioxpaHnTeNb U pasgeneHne Harpysku (tonbko 1P20)
D: knemmbl Lenu pasgeneHna Harpysku (tonbko 1P20)

E: pa3begmHnTENb CETU + KOHTAKTOP + NpefoxpaHuTenu

J: aBTOMaTUyeckuin BoiknoyaTenb + NpegoxpaHuTenn

Agantaums

22

X: cTaHAapTHble TOYKM BBOAA kabens

Agantaums

23

X: 6e3 aganTauun
Q: naHenb focTyna K paguatopy

Bobinyck MO

24-27

JencTeytowee MO
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3akas npeobpa3soBaTens yacTo... VLT® AutomationDrive FC 302
OnuncaHune Mos. B03MOXHbIl BbIGOP

A3bIK NPOrpamMMHOro 28 X: CTaHA@aPTHbIN NaKeT A3bIKOB
obecneyeHun

Ta6nuua 13.3 Koa Tnna ana opopmneHus 3akasa Ha kopnyca D1h-D8h

1) B Hanuvuu 0na ecex Kopnycog munopasmepa D.

13.1.2 Kopg Tvina gna odopmneHna 3akasa Ha kopnyca ETh-E4h

OnucaHune Mo3nuusa Bo3morKHble BapuaHTbl
lpynna nspenua 1-6 FC-302
Mopenb 7-10 N315: 315 kBT (450 n. c.)

(
N355: 355 kBT (400-500 n. c.)
N400: 400 kBT (400-550 n. c.)
N450: 450 kBT (600 n. c.)
N500: 500 kBt (500-650 n. c.)
N560: 560 kBT (600 n. c.)
N630: 630 kBT (650 n. c.)
N710: 710 kBT (750 n. c.)

HanpsaxeHwne cetn 11-12 T5: 380-500 B nepem. Toka
T7: 525-690 B nepem. ToKa
Kopnyc 13-15 E00: IPOO/waccu (tonbko kopnyca E3h/E4h ¢ knemmamun pekynepauun/pasaeneHus Harpyskm

Ha BepXHel KpbiLLKe)

E20: IP20/waccn

E21: IP21/Tun 1

E54: IP54/Tun 12

E2M: IP21 / Tin 1 + 3KpaH ceTu nuTaHuA

E5M: IP54 / Tn 12 + 3KpaH ceTu nuTaHuA

H21: IP21/ Tun 1 + oborpeBatenb

H54: IP54/ Tun 12 + oborpesaTtenb

C20: IP20/T1n 1 + TbiNbHbIA KaHan 13 Hep)<aBelolen cTanmn

C21: IP21/Tmn 1 + TbiNbHbIA KaHan 13 Hep)<aBelolen cTanmn

C54: IP54/Tn 12 + TbiIbHBIA KaHan U3 HepkaBelowen cTanm

C2M: IP21/T1n 1 + 3KpaH CeTn NUTaHUA + TbiMIbHbIA KaHan U3 HepXkaBelowen cTanm
C5M: IP54/Tn 12 + 3KpaH ceTu NUTaHUA + TbUIbHbIA KaHan U3 HepXKaBeloLen cTanm
C2H: IP21/Tun 1 + oborpeBaTenb + TbUIbHbIA KaHan 13 HepKaBewLen ctanv

C5H: IP54/T1n 12 + oborpeBaTenb + TbiIbHbIN KaHan 13 HeprKaBetoLen ctanv

QunbTp BY-nomex 16-17 H2: punbTp BY-nomex, knacc A2 (C3)
H4: ¢unbtp BY-nomex, knacc A1 (C2)

Topmos 18 6e3 TOPMO3HOro npepbiBaTeNs

yCTaHOB/IeH TOPMO3HOI NpepbiBaTenb

Safe Torque Off (STO)

TOpMO3HOI npepbiBatenb + Safe Torque Off

KNeMMbl peXknMa pekynepaumu

TOPMO3HOI MpepbiBaTeNb + KNemMmbl pekyrnepaumu (tonbko koprnyca E3h/E4h)
6e3 LCP

rpadurueckas LCP (LCP-102)

X:
B:
T:
u:
R:
S:
X:
G:
J: 6e3 LCP + USB-nopT ¢ nogknoueHnem yepes Bepb
L:
C
R:
X:
3:
7:
A:
D:

Owucnnen 19

rpaduruyeckas LCP + USB-nopT ¢ nogknoyeHrem Yepes ABepb

MokpbiTne nevyaTHOM 20 reyaTHas nnaTa C NOKpbITUeM

nnatbl neyatHaA nnata C NOKpbITMEM 3C3 + 3almieHHoe NcnonHexHne

[lon. ycTponcTeo cetn 21 6e3 fon. ycTponcTea cetu

nuTaHna pasbeauHuUTeNb + NpeaoxpaHuTenn
npepoxpaHnTenu

npeAoXpaHNTeNny + KneMmMbl pasfeneHns Harpysku (tonbko kopryca E3h/E4h)

KemMMbl pasfeneHns Harpy3ku (tonbko kopnyca E3h/E4h)
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3akas npeobpa3soBaTens yacTo... PykoBoacTBO MO NpOEKTMPOBaHNIO

OnucaHune Mo3uyua Bo3MoOXKHble BapunaHTbl

AnnapaTtHoe 22 X: 6e3 pgon. ycTpoiicTs

obecneyeHue, aganTtauua

A

AnnapaTtHoe 23 X: 6e3 pgon. ycTpoicTs

obecneyeHue, apanTauua Q: gocTyn K pagmaTtopy

B

Bobinyck MO 24-28 SXXX: nocnegHAs Bepcna — CTaHAAPTHOE MpOorpammHoe obecneyeHve
S067: nporpaMmHoe obecrieyeHrie BCTPOEHHOTO KOHTPoJIepa nepemMeLleHms

A3bIK NnporpammHoro 28 X: CTaHOAPTHbIN NakeT A3bIKOB

obecneyeHun

Tabnuua 13.4 Koa Tmna anAa opopmneHus 3akasa Ha Kopnyca E1h-E4h

13.1.3 3aka3 gononHuUTenbHOro 06opyaOBaHMA ANs BCEX KOPMYCOB VLT® AutomationDrive FC

302
OnncaHune MNos. Bo3MoXHble BapuaHTbl
Jon. 29- AX: 6e3 pgon. ycTpoiictBa A
yctponctea A |30 AO: VLT® PROFIBUS DP MCA 101 (cTaHaapT)
A4: VLT® DeviceNet MCA 104 (ctaHpapT)
A6: VLT® CANopen MCA 105 (ctaHgapT)
A8: VLT® EtherCAT MCA 124
AT: VLT® PROFIBUS Converter MCA 113
AU: VLT® PROFIBUS Converter MCA 114
AL: VLT® PROFINET MCA 120
AN: VLT® EtherNet/IP MCA 121
AQ: VLT® Modbus TCP MCA 122
AY: VLT® Powerlink MCA 123
Hon. 31- BX: 6e3 gon. ycTpoiicTs
ycTpoiictea B |32 B2: VLT® PTC Thermistor Card MCB 112
B4: VLT® Sensor Input MCB 114
B6: VLT® Safety Option MCB 150
B7: VLT® Safety Option MCB 151
B8: VLT® Safety Option MCB 152
BK: VLT® General Purpose I/0O MCB 101
BP: VLT® Relay Card MCB 105
BR: VLT® Encoder Input MCB 102 MCB 102
BU: VLT® Resolver Input MCB 103
BZ: VLT® Safe PLC I/O MCB 108
Hon. 33- CX: 6e3 pgon. ycTpoWcTB
yctpoiictea C (34 C4: VLT® Motion Control Option MCO 305
Jon. 35 X: 6e3 gon. ycTpoiicTs
ycTpoictea C1 R: VLT® Extended Relay Card MCB 113
MNporpammHoe |36- XX: cTaHAapTHbIM KOHTpOnnep
obecneyeHne (37 10: VLT® Synchronizing Controller MCO 350 (Heobxoauma onuua C4)
faon. 11: VLT® Position Controller MCO 351 (Heobxoauma onuma C4)
ycTporicts C
Jon. 38- DX: 6e3 gon. ycTponcts
ycTpoiictea D |39 DO: VLT® 24 V DC Supply MCB 107

Ta6nuua 13.5 Koabl Tuna gna odopmieHnn 3akasa AononHUTenbHoro o6opyaoBaHus FC 302
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3akas npeobpa3soBaTens yacTo... VLT® AutomationDrive FC 302

13.2 Homepa ana 3akasa AOMNONHUTENbHbIX YCTPONCTB U NPUHAANEKHOCTEN

13.2.1 Homepa anA 3akasa fOMONHUTENbHbIX YCTPOMCTB A: ceTeBble LNHbI

OnucaHune Homep ana 3akasa
be3 nokpbiTnA C nokpbITnem

VLT® PROFIBUS DP MCA 101 130B1100 130B1200
VLT® DeviceNet MCA 104 130B1102 130B1202
VLT® CANopen MCA 105 130B1103 130B1205
VLT® PROFIBUS Converter MCA 113 - 130B1245
VLT® PROFIBUS Converter MCA 114 - 130B1246
VLT® PROFINET MCA 120 130B1135 130B1235
VLT® EtherNet/IP MCA 121 130B1119 130B1219
VLT® Modbus TCP MCA 122 130B1196 130B1296
VLT® Powerlink MCA 123 130B1489 130B1490
VLT® EtherCAT MCA 124 130B5546 130B5646

Tabnuua 13.6 Homepa anA 3akasa AOMNONIHUTENbHBIX YCTPONCTB A

WHgpopmayuto o coemecmumocmu nepugeputiHol WuUHbl U AONOAHUMENbHLIX YcmpoUcma 018 NpuKAadHeix 3aday ¢ 6osiee cMapbiMu 8epcusMU
NpoepammHo20 obecneyeHus MOXHO noayyums y nocmaswuka Danfoss.

13.2.2 Homepa ana 3akasa AONOAHUTENbHbIX YCTPONCTB B: DyHKUMOHanbHbIe paclumpeHus

OnucaHune Homep anAa 3akasa
be3s nokpbitTna C nokpbiTem

VLT® General Purpose I/0 MCB 101 130B1125 130B1212
VLT® Encoder Input MCB 102 130B1115 130B1203
VLT® Resolver Input MCB 103 130B1127 130B1227
VLT® Relay Card MCB 105 130B1110 130B1210
VLT® Safe PLC I/0 MCB 108 130B1120 130B1220
VLT® PTC Thermistor Card MCB 112 - 130B1137
VLT® Sensor Input MCB 114 130B1172 130B1272
VLT® Safety Option MCB 150 - 130B3280
VLT® Safety Option MCB 151 - 130B3290
VLT® Safety Option MCB 152 - 130B9860

Ta6nuua 13.7 Homepa AnsA 3akasa AOMOJIHUTENIbHBIX YCTPOWCTB B

13.2.3 Homepa gnA 3akasa gononHuTenbHblX ycTponcTs C: nnaTbl ynpasneHus
nepemMeLleHnemMm 1 penenHble nnaTbl

OnucaHune Homep anAa 3akasa

be3 nokpbiTua C nokpbiTnem
VLT® Motion Control Option MCO 305 130B1134 130B1234
VLT® Synchronizing Controller MCO 350 130B1152 130B1252
VLT® Position Controller MCO 351 130B1153 120B1253
VLT® Center Winder MCO 352 130B1165 130B1166
VLT® Extended Relay Card MCB 113 130B1164 130B1264

Ta6bnuua 13.8 Homepa AnA 3akasa AONOJIHUTENbHbIX ycTpouicTe C
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13.2.4 Homepa gnA 3akasa gonoNHUTENbHbIX YCTPONUCTB D: pe3epBHbI UCTOUHUK NUTaHWA 24

OnuncaHune

Homep pgnsa 3akasa

be3 nokpbiTua

C nokpbiTem

VLT® 24 V DC Supply MCB 107

13081108

13081208

Tabnuua 13.9 Homepa AnA 3akasa AOMNONHUTENbHbIX YCTPONCTB D

13.2.5 Kopgbl gnA 3akasa nporpammHoro obecneyeHus

OnucaHune Homep ana 3akasa
VLT® CpepcTso KoHburypuposarua MCT 10 — 1 nonb3osaTenb. 130B1000
VLT® CpepcTBo KoHpurypuposarua MCT 10 — 5 nonb3osaTeneii. 130B1001
VLT® Cpenctso koHdurypuposaHua MCT 10 — 10 nonb3osateneli. 130B1002
VLT® CpepcTBo KoHburypuposarua MCT 10 — 25 nonb3osaTeneil. 130B1003
VLT® CpepcTBo KoHburypuposarua MCT 10 — 50 nonb3osateneil. 130B1004
VLT® CpepcTeo KoHpurypuposarua MCT 10 — 100 nonb3osateneit. 130B1005
VLT® Cpenctso koHdurypuposaHua MCT 10 — HeorpaHMyeHHOE YMCIO Nonb3oBaTeneit. 130B1006

Ta6bnuua 13.10 Kogbl AnA 3aka3a nporpammHoro obecneyeHus

13.2.6 Kopabl gna 3akasa komnnektoB ansa D1h-D8h

Tvin

OnuncaHue

Homep ana 3akasa

PasnuyHble ycTporicTBa

oxnaxpaeHua ¢ BXxofom csaan/
BbIXOAOM C3aAU BHYTPU Kopryca
Rittal, D3h

Kopryca npefHasHayeHbl 417 UCNOMb30BaHNA BHe MOMeELLEeHW,
obecneymBas 3alUTy OT MOTOAHbIX YCIOBUN.

Moropo3awnTHbIA KO3blpek Ko3blpek npegHasHaueH AnsA Ana 3awmtbl Npeobpa3oBaTtesnis YacToTbl 176F6302
NEMA 3R, D1h OT NPAMOro BO3AENCTBMA COMHEYHbIX JIyYel, CHera U nonagaHua
Mycopa. [peobpaszoBaTenu YacToTbl, MCMOMNb3YIOLME STOT TWM 3aLYUTbI,
OJIXKHbI 3aKa3blBaTbCA Y 3aBOAA-N3rOTOBUTENA C MCMOMb30BaHMEM
onumu «<NEMA 3R Ready». B kofie Tuna 3Ta onuusa o603HayaeTcsa Kak
«E5S».
Moropo3awunTHbIA KO3bipek Ko3blpek npegHasHaueH AnA Ana 3awmtbl Npeobpa3oBaTtesnis YacToTbl 176F6303
NEMA 3R, D2h OT NPAMOro BO3AENCTBMA COMHEYHbIX JIyYel, CHera U nonagaHua
Mycopa. [peobpaszoBaTenu YacToTbl, MCMONb3YIOLWME STOT TWM 3aLYUTbI,
[OJXKHbI 3aKa3blBaTbCA Y 3aBOAA-N3rOTOBUTENA C MCMOMb30BaHMEM
onumu «<NEMA 3R Ready». B kofie Tuna 3Ta onuusa ob603HayaeTcs Kak
«E5S».
NEMA 3R ana komnnekra Ob6ecneunsaet cteneHb 3awmtbl NEMA 3R unu NEMA 4. Takue 176F3521
OXnaxkaeHusi ¢ BXoJoMm c3agu/ Kopnyca npefHa3HayeHbl ANA UCNOb30BaHMA BHE MOMELLEHUN,
BbIXOLOM C3afM BHYTPU obecneymBas 3alWTy OT MOTOAHbIX YCIIOBUIA.
cBapHoro kopnyca, D3h
NEMA 3R ana komnnekra Ob6ecneunsaet cteneHb 3awmtbl NEMA 3R unu NEMA 4. Takue 176F3633
OXnaxaeHus ¢ BXogom c3agu/ Kopnyca npefHa3HayeHbl ANA UCNOb30BaHMA BHE MOMELLEHUN,
BbIXOAOM C3aAu BHYTPY Kopryca | obecrneunBas 3alwmTy OT NMOTrOAHBIX YCIOBUIA.
Rittal, D3h
NEMA 3R ana komnnekra Ob6ecneunsaet cteneHb 3awmtbl NEMA 3R unu NEMA 4. Takue 176F3526
OXnaxaeHus c BXoAoM c3agu/ Kopnyca npefHa3HayeHbl ANA NCNOb30BaHMA BHE MOMELLEHUN,
BbIXOOM C3afM BHYTPU obecneumBas 3alWUTy OT NMOTOAHbIX YCIIOBUIA.
cBapHoro kopnyca, D4h
NEMA 3R ana komnnekra Ob6ecneunsaet cteneHb 3awntbl NEMA 3R unu NEMA 4. Takue 176F3634
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VLT® AutomationDrive FC 302

nepudepuiiHon wuHel, DTh-
D8h

YyacTb NpeobpasoBaTens YacToTbl. [py yCTaHOBKE KOMMNEKT UMeeT
cTeneHb 3awuTbl IP20/waccy, HO AnA NOBbIWEeHUs Knacca 3auTbl
MOXHO MCMONb30BaTb APYroli OTBETHbIA KOHHEKTOP.

Tun OnuncaHue Homep pna 3akasa
MepexogHan nnactuHa, D1h/D3h | 3Ta nnactuHa ncnonbsyetca npu 3ameHe D1/D3 Ha D1h/D3h npu 176F3409
MNCNONb30BaHNM OAHOWN U TOW e KOHOGUrypauum MoHTaxa.

MepexopHaa nnactuHa, D2h/D4h | 3Ta nnacTuHa ncnonb3lyetca npu 3ameHe D2/D4 Ha D2h/D4h npu 176F3410
MNCNONb30BaHNM OAHOW U TOW e KOHOUrypauum MoHTaxa.
KomnnekT Bo3gyxoBsopa KomnnekT Bo3ayxoBoAaa, C MOMOLLbIO KOTOPOro Kopnyc nony4vaer 176F3627
TbibHOIO KaHana, D3h KOHOUrypaLmio Co BXOAOM CHU3Y/BbIXOLOM CBEPXY WiW TOMbKO C
BeHTUNAUMeN cBepxy. Paamep kopnyca: 1800 mm (70,9 giorima).
KomnnekT Bo3gyxoBofa KomnnekT Bo3fyXxoBoAa, C MOMOLLbIO KOTOPOro KOpnyc rnosyyaeT 176F3629
TbiNbHOrO KaHana, D3h KOHOUrypaLmio Co BXOAOM CHU3Y/BbIXOLOM CBEPXY WW TOMbKO C
BEeHTUNAUMeN cBepxy. Paamep kopnyca: 2000 mm (78,7 pionima).
KomnnekT Bo3gyxosopa KomnnekT Bo3ayxoBoAaa, C MOMOLLbIO KOTOPOro Kopnyc nony4vaer 176F3628
TbiNbHOrO KaHana, D4h KOHOUrypaLmio Co BXOAOM CHU3Y/BbIXOLOM CBEPXY WW TOMbKO C
BEeHTUNAUMeN cBepxy. Pasmep kopnyca: 1800 mm (70,9 giorima).
KomnneKkT Bo3gyxosopa KomnnekT Bo3ayxoBoja, C MOMOLLbIO KOTOPOro Kopnyc nony4vaer 176F3630
TbiIbHOTO KaHana, D4h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOLOM CBEPXY WN TOJBKO C
BEHTUNAUMeN cBepxy. Pasmep kopnyca: 2000 mm (78,7 piorima).
MopcTaBka, D1h Mmeet BbicoTy 400 MMm (15,7 Aloima) U npefHa3HayeHa AnA MOHTaXa 176F3631
npeobpasoBatens Ha nony. Ha nepepHe cTopoHe NoACTaBKM
MMeIoTCA OTBePCTVA AA BNyCKa OXJIaXAaloLero Bo3fyxa K CUNOBbIM
KOMMOHEHTaM.
MopcTaBka, D2h Mmeet BbicoTy 400 MMm (15,7 Aloima) U npefHa3HayeHa AnA MOHTaXa 176F3632
npeobpasoBatena Ha nony. Ha nepepHe cTopoHe NOACTaBKM
MMeIoTCA OTBEPCTVA A1A BNyCKa OXJIaXKAalolero Bo3fyxa K CUNoBbIM
KOMMOHEHTaM.
MoacTaBka, D5h/D6h Mmeet BbicoTy 200 MM (7,9 AloiMa) 1 npefjHa3HayeHa AnA MOHTaXa 176F3452
npeobpasoBaTtens Ha nony. Ha nepefHe cTopoHe NOACTaBKM
MMeIoTCA OTBePCTVA A BNycKa OXJIaXAalollero Bo3fyxa K CUNOBbIM
KOMMOHEHTaM.
MopcTaBka, D7h/D8h Mmeet BbicoTy 200 MM (7,9 AloiMa) 1 npefjHa3HayeHa AnA MOHTaXa 176F3539
npeobpasosatens Ha nony. Ha nepeaHeit cTopoHe NOACTaBKM
MMeIoTCA OTBePCTVA AA BNyCKa OXJIaXKAalollero Bo3fyxa K CUNOBbIM
KOMMOHEHTaM.
BepxHuii BBOA Kabeneit Mo3BonAeT noasecTn Kabenu nepudepuinHoON WnHbLI Yepes BEPXHIOW 176F3594

USB-paszbem B agepy, D1Th-D8h
(IP20/waccn)

Habop yanuuutenein USB gna foctyna K ynpasneHuo
npeobpasoBaTesiem YacToTbl Yepe3 MOPTaTVBHbIN KOMMbloTEp 6e3
OTKPbITUA Koprnyca npeobpasosaTens.

Ob6palyanTecb Ha 3aBof

USB-pa3zbem B aepy, D1Th-D8h
(IP21/Tn 1 n IP54/T1n 12)

Habop yanuuutenein USB na goctyna K ynpaeneHuo
npeobpasoBaTesiem YacToTbl Yepe3 MOPTaTVBHbIN KOMMbloTep 6e3
OTKPbITUA Kopryca npeobpasoBaTens.

O6palyanTecb Ha 3aBof

Onuus BxogHow nnatbl, D1h-
D8h

Wcnonbayetca ana fgobaeneHna nnaBkUX npefoxpaHuTenei,
pacuenuTeneii/npegoxpanuTenei, ¢punbtpos BY-nomex, ¢punstpos BY-
nomex/npegoxpaHuntenein n ¢unstpos BY-nomex/pacuenvtenein/
npepoxpaHuTenen.

Ob6palyanTecb Ha 3aBof

KnemmHble Konoakun

BUHTOBbIE KNeMMHble KONMOAKM ANA 3aMeHbl NOAMNPYKUHEHHbIX
BbIBOJOB.

(1T wT. T0-WTbIPbKOBBIW, 1 WT. 6-WTHIPbKOBbIA U 1 WT. 3-WUTbIPbKOBbIN

130B1116

pasbembl)
KomnnekTtbl ana oxnaxpaeHna yepes TbiIbHbIA KaHan CraHpapTHbin | HepxaBetowa
A cTanb
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

Tun

OnuncaHue

Homep pna 3akasa

Bxop c3agw/Bbixop c3agu MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3519 176F3520
(kopnyca, uHble yem Rittal), D3h |Hapyxy uepe3 3apHIol YacTb NpeobpasoBaTtens yactoTbl. He
BK/OYAEeT MAACTMHbI ANA MOHTaXa B KOpnycax. 3TOT KOMMIeKT
MCNONb3yeTcA TONbKO ANA Kopnyca D3h.
Bxop c3agw/Bbixop c3agu MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3524 176F3525
(kopnyca, uHble yem Rittal), D4h |Hapyxy uepe3 3apHIol0 YacTb NpeobpasoBaTtens yactoTbl. He
BK/OYAEeT MAACTMHbI ANA MOHTaXa B KOpnycaxX. STOT KOMMIeKT
MCNONb3yeTcA TONbKO ANA Kopnyca D4h.
Bxop cHm3y/Bbixop c3aaw, MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWUU 176F3522 176F3523
D1h/D3h KOpryca ¥ BbIXOAWUTb HapyXKy Yepes 3afHIol0 YacTb npeobpasoBaTens
YacToTbl. ITOT KOMMMIEKT UCMONb3YeTCA TONbKO AnA Kopnycos D1h/
D3h.
Bxop cHu3y/Bbixop c3aaw, MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWUU 176F3527 176F3528
D2h/D4h KOpryca ¥ BbIXOAWUTb HAapYXKy Yepes 3afHIol0 YacTb npeobpasosaTens
YacToTbl. ITOT KOMMMIEKT UCMONb3YeTCA TONbKO AnA Kopnycos D2h/
D4h.
Bxop cHu3y/Bbixog c3aan, D1h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3648 176F3656
HapyXXy uyepes 3aHI0 YacTb nNpeobpasoBaTena YacToTbl. ITOT
KOMMNEeKT 1cnonb3yetca Tonbko ana kopnyca D1h.
Bxop cHu3y/Bbixoa c3apn, D2h MNo3BonaeT oxnaxpatooLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3649 176F3657
HapyXy uyepes 3aHIO YacTb nNpeobpasoBaTens YacToTbl. ITOT
KOMMNeKT 1cnonb3yetca Tonbko Ana kopnyca D2h.
Bxop cHu3y/Bbixop c3apn, D3h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3625 176F3654
HapyXy uyepes 3aHIO YacTb npeobpasoBaTena YacToTbl. ITOT
KOMMNEeKT 1cnonb3yetca Tonbko Ana kopnyca D3h.
Bxop cHu3y/Bbixop c3apn, D4h MNo3sonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3626 176F3655
Hapy»y yepes 3aHIO YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNEKT 1cnosb3yetca Tonbko Aana kopnyca D4h.
Bxon c3aawn/Bbixon c3aau, MNo3BonaeT oxnaxpatoLemy BO3ayXy BXOAUTb BHYTPb W BbIXOAUTb 176F3530 -
D5h/D6h Hapy>y yepes 3aHIO YacTb npeobpa3oBaTens YacToTbl. ITOT
KOMMAEKT MCNoNb3yeTca ToNbKo Ana Kopnycos D5h/D6éh.
Bxop c3agw/Bbixog c3aaw, MNo3BonaeT oxnaxpatolemy BO3ayxXy BXOAUTb BHYTPb U BbIXOAUTb 176F3531 -
D7h/D8h HapyXy uYepes 3afHI0l0 YacTb Npeobpa3oBaTens yacToTbl. ITOT
KOMMAEKT NCNonb3yeTca ToNbKo Ana Kopnycos D7h/D8h.
LCP
LCP 101 Linpposas naHenb mectHoro ynpasneHus (NLCP). 130B1124
LCP 102 lpaduueckasa naHenb mecTtHoro ynpasneHus (GLCP). 130B1107
Kabenb ana LCP OtpenbHbln Kabenb ans LCP, 3 m (9 ¢yToB). 17520929
KomnnekT LCP, IP21 MOHTaXHbI KOMMNNEKT ANA NaHenu, BKvaowmin rpapuyeckyio LCP, 130B1113
Kpenex, kabenb 3 m (9 GpyToB) 1 MPOKNAZKY.
Komnnekr LCP, I1P21 MOHTaXHbI KOMMNNEKT ANA NaHenw, BKAYaowmin Ludposyo naHenb 130B1114
MECTHOTO YNpaB/ieHuns, Kpenex 1 NpoKiagky.
KomnnekT LCP, IP21 MoHTaXHbIN KOMMNeKT ana Bcex naHenen LCP Bcex TMnos, 130B1117
BK/lOUaloWNiA Kpenex, Kabenb (3 m (9 dyToB)) n Nnpoknaaky.
BHelwHne pononHuTenbHble YCTPONCTBA
EtherNet/IP [naBHoe ycTpoiictBo Ethernet. 175N2584
Ta6nuua 13.11 KomnnekTbl, gocTynHble anA kopnycos D1h-D8h
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13.2.7 Homepa gnA 3akasa komnnekTtoB ana ETh-E4h

Tun |0nv|caH|/|e Homep pna 3akasa

Pa3nnuHble ycTporicTBa

BepxHuin BBog PROFIBUS, E1h- | BepxHuii BBOA ANA KOpryca Co cTereHblo 3awuTbl IP54. 176F1742
E4h
USB-nopTt B aBepun, E1Th-E4h Habop yanuHutenen USB gna goctyna K ynpasneHuio 130B1156

npeo6pasoBaTesiem YacToTbl Yepes MOPTaTMBHbIN KomnbloTep 6e3
OTKpbITMA Kopnyca npeobpasosarens.

LLnHa 3a3emneHns [lononHuTtenbHble TOUKM 3a3emnieHna AnsA npeobpasoBaTtesiein YacToTbl 176F6609
B Kopnycax ETh n E2h.

DKpaH ceTn nutaHus, ETh DKpaH (KpbllwKa) nepes CUNOBbIMU KNemMMaMmn Ana 3alutbl OT 176F6619
CNy4anHOro KOHTaKTa.

DKpaH ceTn nuTaHus, E2h JKpaH (KpbllwKa) nepes CUNOBbIMK KNemMMaMmn Ana 3alutbl OT 176F6620
C/ly4YaiHOro KOHTaKTa.

KnemMmHble Konogku BuHTOBbIE KNeMMHble KONOAKWN ANA 3aMeHbl NOANPYXUHEHHbIX 130B1116

BbIBOJOB.

(1 wT. T0-WTbIPbKOBBIN, 1 WT. 6-LWTIPbKOBbIA U 1 WT. 3-WTbIPbKOBbIN

pasbembl)
KomnnekTtbl Ana oxnaxkaeHma CraHpapTHbiin | Hep<aBetowwa
yepes TbiNbHbIN KaHan A cTanb
Bxop cHu3y/Bbixop BBepxy, E3h [lMo3Bonser oxnaxpatowemy Bo3ayxy BXOAWUTb BHYTPb B OCHOBaHUM 176F6606 -

Kopryca v BbIXOAWTb Hapy»Ky yepe3 BepXHIOW YacTb NpeobpasoBaTens
4acToTbl. ITOT KOMMNEKT MCNONb3yeTcA ToNbKo AnA Kopryca E3h ¢
nnacTMHon ocHoBaHus 600 mm (21,6 aloma).

Bxop cHm3y/Bbixop BBepxy, E3h [lMo3Bonser oxnaxpatowemy Bo3fyxy BXOAWUTb BHYTPb B OCHOBaHUM 176F6607 -
Kopryca ¥ BbIXOAWTb HapY»Ky Yepe3 BePXHIolo YacTb NpeobpasoBaTtens
YacToTbl. ITOT KOMIIEKT UCMONb3yeTcA ToNbKO AnA Kopnyca E3h ¢
nnacTuHon ocHoBaHusi 800 mm (31,5 aroma).

Bxop cHu3y/Bbixop BBepxy, E4h [lMo3Bonser oxnaxpatowemy Bo3gyxy BXOAWUTb BHYTPb B OCHOBaHUM 176F6608 -
Kopryca ¥ BbIXOAWTb Hapy»y Yyepe3 BepPXHIOW YacTb NpeobpasoBaTens
YacToTbl. ITOT KOMIIEKT UCMONb3yeTcA TONbKO AnA Kopnyca E4h c
nnacTuHom ocHosaHua 800 mm (31,5 alonma).

Bxop c3agu/Bbixop c3agu, E1h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6617 -
HapyXy Yepes 3afHI0l0 YacTb NpeobpasoBaTens YacToTbl. ITOT
KOMMNIEKT NCMONb3yeTcA TonbKo Aana Kopnyca Elh.

Bxop c3agwu/sbixog c3aaw, E2h lNo3BonaeT oxnaxpatoliemy BO3ayXy BXOAUTb BHYTPb U BbIXOAUTb 176F6618 -

HapyXXy Yepes 3aAHI0l0 YacTb NpeobpasoBaTens YacToTbl. ITOT
KOMMNIEKT NCMONb3yeTcA TONbKo Ana Kopnyca E2h.

Bxop c3agwu/ebixog c3aaw, E3h [No3BonaeT oxnaxpatolemy BO3ayXy BXOAUTb BHYTPb U BbIXOAUTb 176F6610 -
HapyXXy Yepes 3aAHI0 YacTb nNpeobpasoBaTens 4acToTbl. ITOT
KOMIMNEKT UCNOMb3yeTcs ToNbKo Ans kopnyca E3h.

Bxop c3agwu/Bbixop c3aaw, E4h Mo3BonaeT oxnaxpgatolemy BO3ayXy BXOAUTb BHYTPb U BbIXOAUTb 176F6611 -
HapyXXy uYepes3 3aAHI0 YacTb NpeobpasoBaTens YacToTbl. STOT
KOMMNEKT UCMOMb3yeTcs TONbKo Ans Kopnyca E4h.

Bxop cHm3y/Bbixog c3agu, E3h MNMo3BonaeT oxnaxpaawLemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWUU 176F6612 -
KOpMyca ¥ BbIXOAWTb HApYXKy Yepes 3afHIo0 YacTb npeobpasosatens
YacToTbl. ITOT KOMIIEKT UCMONb3YeTCA TONbKO Ans Kopnyca E3h ¢
nnacTUHOM ocHoBaHuA 600 mm (21,6 glonma).

Bxop cHm3y/Bbixog c3agu, E3h MNMo3BonaeT oxnaxpaawoLemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWU 176F6613 -
KOpMyca ¥ BbIXOAWUTb HAaPYXKy Yepe3 3afHIo YacTb npeobpasosatens
YacToTbl. ITOT KOMIIEKT UCMONb3YeTCA TONbKO Ans Kopnyca E3h ¢

nnacTuHom ocHoBaHua 800 mm (31,5 glonma).
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

Tun OnuncaHue Homep pna 3akasa

Bxop cHm3y/Bbixop c3apu, E4h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWUU 176F6614 -
KOpryca v BbIXOAWUTb HapyXKy Yepes 3afHIol0 YacTb npeobpasosaTens
YacTOTbl. ITOT KOMMMIEKT UCMONb3YeTCA TONbKO AnA Kopnyca E4h ¢
nnacTuHom ocHosaHus 800 mm (31,5 aroinma).

Bxop c3apgu/sbixop BBepxy, E3h | o3BonseT oxnaxpatowemy Bo3fyXy BXOAUTb BHYTPb B 3afHel yactu 176F6615 -
KOpMyca ¥ BbIXOAWTb HAapYXKy Yepe3 BepPXHIol YacTb NpeobpasoBaTtens
YacToTbl. ITOT KOMMNEKT UCMONb3YeTCA TONbKO ANA Kopnyca E3h.

Bxop c3apgu/Bbixop BBepxy, E4h | o3BonseT oxnaxpatowemy BO3LyXy BXOAUTb BHYTPb B 3afjHel yactu 176F6616 -
KOpryca v BbIXOAWTb HAPYXKy Yepe3 BepXHIolo YacTb NpeobpasoBaTtens
YacToTbl. ITOT KOMMNEKT UCMONb3YeTCA TONbKO ANA Kopnyca E4h.

LCP

LCP 101 Lindposan naHenb mectHoro ynpasnenua (NLCP). 130B1124

LCP 102 [padunueckan naHenb mectHoro ynpaeneHusa (GLCP). 130B1107

Kabenb ana LCP OtpenbHbi Kabenb ana LCP, 3 m (9 ¢yToB). 17520929

Komnnekt LCP, IP21 MoOHTaXHbI KOMNNEKT ANA NaHenu, BKAovaowmin rpapuyeckyio LCP, 130B1113
Kpenex, kabenb 3 M (9 GyTOB) U NPOKNagKy.

Komnnekt LCP, IP21 MoOHTaXHbIN KOMNNEKT ANA NaHenu, BKAvaowmin Ludposyto naHenb 130B1114
MECTHOrO ynpaB/ieHWs, Kpenex 1 NpokiaaKy.

Komnnekt LCP, IP21 MoHTaXXHbIN KOMMNeKT anAa Bcex naHenen LCP Bcex Tnnos, 130B1117
BKJIIOUAIOLMIA Kpenex, kabenb (3 m (9 ¢pyToB)) 1 NPOKNAAKY.

BHellHWe gononHUTeNbHbIe YCTPONCTBA

EtherNet/IP |FnaBHoe yctponcTso Ethernet. 175N2584

Ta6bnuua 13.12 KomnnekTbl, focTynHble ansA KopnycoB ETh-E4h

13.3 Homepa ans 3akasa ¢punbTPOB 1 TOPMO3HbIX PE3UCTOPOB

Cm. cneuuduKaumm pasmepoB 1 HoMepa 3aka3oB AJS1A GUNLTPOB 1 TOPMO3HbIX PE3NCTOPOB B CrlefyloLNX PYKOBOACTBAX Mo

NPOeKTUPOBaHUIO:

. Pykogodcmeo no npoekmupogaHuio VLT® Brake Resistor MCE 101.

. PykoeoacTee no npoekTtuposaHuio VLT® Advanced Harmonic Filters AHF 005/AHF 010.

o Pyk0800cmB0 N0 NPOeKMUPOBAHUIO 8bIXOOHbIX (huTbMPO8.

13.4 3anacHble Yactu

Cm. Beb-caint VLT® Shop unu koHdpurypatop npeobpazosatens yactoTsl (www.danfoss.com/drives), uTobbl HaliTh
Heo6Xo4MMble 3anacHble YacTy /1A Ballel CUCTEMDI.

MG38C250
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14 Mpwn

NoXeHne

14.1 COKpaLLl,eHI/IFI N CUMBOJbI Ivitmax MaKcrManbHbIA BbIXOQHOWN TOK
(VRN HoMuHanbHbI BbIXOAHOW TOK, obecrneynBaembli
60° AVM ACMHXPOHHas BeKTOopHas mogynauua 60° npeo6pasoBaTtesieM YacToTbl
A Amnep KMy Kunorepuy
AC MepemMeHHbI TOK LCP Local control panel = naHenb mecTHoro
AD JneKkTpOCTaTUYeCKNIA pa3pag Yepes BO3ayX ynpasneHua
AO3 ABTOMaTMYeCKaa onTMMM3aLnsA Mnagwwin Mnagwwin 3Havawmn 6ut
3HepronoTpebneHns out
Al AHanoroBbi BXOA M meTp
AIC Amnep ToKa OTKNoYeHus MA Mwunnvnamnep
AAL ABTOMaTMYecKaA aganTauuA geuratens MCM, mcm | MAH KpyrabiX Mun
AWG AMepUKaHCKUIN COpTaMeHT NPOBOLOB MCT CnyxebHaa nporpamma ynpasneHusa ABVKEHNEM
°C lpapycbl Llenbcua mr VNHAYKTUBHOCTb B MUNAUreHpun
CB ABTOMATUYECKUI BblKNOYaTeNb MM MwunnumeTtp
CcD MocToAHHbIN pa3pag MC Mwunnucekynpa
CDM KomnnekTHbIi Mogynb NpuBoAa: npeobpasoBaTtesnb Crapwun 6ut |Crapwuii 3Hayawmn 6ut
YacToTbl, CEKUMA MUTaHVA N BCMOMOraTesibHble nvir KN npeobpasoBaTtena yactoTbl onpeaenaerca
ycTpoWicTBa OTHOLLUEHNEM BbIXOAHOW MOLHOCTU 1 BXOAHOW
CE CooTBeTCTBME CTaHZapTam 6e30nacHOCTN MOLLHOCTH
Espocoto3a HO EmKocTb B HaHOdapagax
™M CrHasHbI pexum NLCP Lindposas naHenb MectHoro ynpaseneHus
cT [MOCTOAHHDIN KPYTALWUIA MOMEHT H-m HbloToH-MeTp
DC MocToAHHBIN TOK NO HopmanbHaa neperpyska (NO)
] Lndposoir Bxog ns CYHXPOHHaA CKOPOCTb ABUraTens.
DM OnddepeHumanbHbiin pexmm OnepatuBHbl |OnepaTMBHbIE NMapameTpbl BCTYNalT B AeCTBUe
D-TYPE B 3aBucumocTn oT Tvna npvsoaa e/ cpasy e Mnoc/ne N3MeHeHNA UX 3HaYeHnn
SMC dnekTpOMarHUTHaa COBMeCTMMOCTb aBTOHOMHble
3AC OneKTPOABMXKYLLAA cuna napameTpbl
JTP DneKTPOHHOEe TennoBoe pene Propm., anu. HomunHanbHaa MOLWHOCTb TOPMO3HOIO pe3uncropa
°F Mpapycbl DapeHreiita (cpefHAs 3a BpeMs AJITENIbHOTO TOPMOXKEHNS)
fioG YacToTa gBuratens B ciyyae akTMBM3aLun PCB MeuatHas nnara
d)yHKLl,I/II/I ¢|/|Kca|_l|/||/| 4yacToTbl PCD TexHONornyeckne AaHHble
fm YacToTa gBuratens PDS Cnctema cunosoro npusoga: CDM v gsuratenb
fmax MaKcumanbHasa BbIXOAHasA YacToTa, BblAaBaemas PELV 3aWnTHOE CBEPXHU3KOE HaMpsiXeHne
Ha BbiXxofe Npeobpa3oBaTens YacToTbl Pm HomuHanbHas BbIXoAHas MOLWHOCTb
fmin MwuH1ManbHasa YyacToTa ABuraTtena Ha Bbixofe npeobpasosatens YacTOTbl NPY BbICOKON
npeo6pasoBaTens YacToTbl neperpyske
fNI,N HomuHanbHaga yacTtoTta nsuratena PM,N HomuHanbHas MOLWHOCTb ABUraTena
FC |_|pe06pa3oBaTenb 4yacToTbl (I'IpI/IBOﬂ) ,D,BVIFaTEJ'Ib c |C aAsuratenem C NOCTOAHHbIMU MarHUTamu
FSP Hacoc ¢ GpUKCUPOBaHHOI CKOPOCTbIO nv
HIPERFACE® |HIPERFACE® siBnsieTc 3apervcTpyipoBaHHbIM nnA- MponopUMOHaNbHO-MHTEr pabHO-
TOBapHbIM 3HAaKOM KOMMaHUK Stegmann perynsaTop anddepeHUManbHbI perynaTop, NoaaepKmBaet
HO MoBbiwenHan neperpyska (HO) npouecca HeobXoAMMYI0 CKOPOCTb, AaBfIEHNe, TeMMepaTypy
n. c. MoLHOCTb B NIOWAANHDIX CUnax nrA
HTL Vmnynbchr sHkonepa HTL (10-30 B) — Rropm, Hom. HomMuHanbHoe conpoTrBieHre pe3nctopa, npu
BbICOKOBONLTHAA TPAHIMCTOP-TPaHNCTOPHAA KOTOPOM 06ecneynBaeTCsA MOLWHOCTb TOPMOXKEHMSA
noruka (High-voltage Transistor Logic, HTL) Ha Bany fBuratens, pasHaa 150/160 %, B TeueHune
m repuy 1 MUHYTbI.
Iinv HomurHanbHbI BbIXOAHOW TOK MHBEPTOpPA RCD flatunk ocTaTouHoro Toka
™ Mpenen no Toxy Pekynepaums | Knemmbl pekynepaumu
IMN HomuHanbHbI TOK aBuratens
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Ruuw. MuHManbHoe pgonyctumoe npeobpasoBaTenem
YacToTbl 3HAYEHNE CONPOTMBIIEHNA TOPMO3HOTO

pe3ucTopa
3¢0. dddeKkTnBHOE (CpeaHeKBaApPaATUYECKOE) 3HAUEHWE
06/MUH Yucno 060poTOB B MUHYTY
Rpex. PekomeHayemoe conpoTrBieHMEe TOPMO3HbBIX

pesuctopos Danfoss

C CekyHpa
SCCR HoMMWHanbHbIN TOK KOPOTKOrO 3amblkaHuWA
SFAVM ACVHXPOHHaA BEKTOpHasa MoaynAauma C

opveHTaumen no MarHMTHOMy MOTOKY CTaTopa

STW CnoBo cocToAHuA

SMPS MMNynbCHBIN UCTOYHUK SNeKTponuTaHnA

THD ObLlee rapMoHMYECKoe UCKaXxeHune

Tum Mpenen momeHTa

TN Mmnynbcbl aHKkogepa TTL (5 B) — TpaH3ucTopHas
nornka

UmnN HomuHanbHoe Hanpsa)xeHue pBuratens

CooteetctBu | Underwriters Laboratories (OpraHuzauus B CLUA,
e UL 3aHMMaloWasnca cepTudmKaumen B obnactu
6e30nacHOCTV 060py[OBaHMs)

B Bonbtbl

VSP Hacoc ¢ nepemeHHOI CKOpPOCTbIO

VT MepemMeHHbIN KpyTALWMIA MOMEHT

VVCH PaclumpeHHoe BeKTOpHOe yrpasnieHve
HanpsxeHvem

Ta6nuua 14.1 CokpalueHnUs 1 CMMBOJbI

14.2 OnpepeneHus

Topmo3Hon pe3nctop

Topmo3HoI pe3ucTop npefcTaBnseT cobo moaynb,
CMOCOOBHBIN NOrAoLWaTh MOLHOCTb TOPMOXKEHNS,
BblAeNAeMyto Npu pekynepaTuBHOM TOPMOXKEHNN.
PereHepaTvBHasa MOLLHOCTb TOPMOXEHNA MOBbILWAeT
HanpsXeHne B 3BEHE MOCTOSHHOIO TOKa, @ TOPMO3HOM
npepsbiBaTenb obecneurBaeT nepegayy 3Toli MOLWHOCTY B
TOPMO3HOW pe3ncTop.

MomeHT onpokKkuabiBaHNA

" _2xnap..1-23x60c
¢ nap.. 1 -39

Torque

Pull-out

175ZA078.10

RPM

PucyHok 14.1 Mpadpnk MOMeHTa onpoKMAabiBaHUA

OcTaHOB BblGerom
Ban HaxoamTca B pexxmme CBOOGOAHOIO BpaLLEHMS.
KpyTALMA MOMEHT Ha ABUraTene oTCyTCTBYeT.

XapaKTepucTUK/ NOCTOAHHOIO KPYTALLEro MOMEHTa
XapaKTepucTrKy NOCTOAHHOIO KPYTALLEro MOMeHTa
(constant torque, CT), ncnosnb3yemble BO BCEBO3MOXKHbIX
NPUMEHEHUSAX, HaNPUMEP B NEHTOYHbIX TPAHCNOPTEPAX,
NMOPLUHEBbIX HACOCAX U MOABEMHbIX KpaHaXx.

MHnumnannsauyna

Ecnv BbiNonHAETCA MHMLManM3auma

(napamemp 14-22 Pexxum pabomel), npeobpasoBaTenb
YacToTbl BO3BPALLAETCA K 3aBOACKMM HAacTPOMKaM.

MpepbiBUCTLIN pabounii LUK

Mopa npepbiBUCTBIM Paboumm LMKIOM NMOHMAIOT
nocsieAoBaTenbHOCTb Pabounx LMKNoB. Kaxabli LuKn
COCTOWT U3 nepuopa pPaboTbl Mo Harpy3Kon n nepropa
paboTbl BXxonocTyto. PaboTa MOXeT umeTb MnMbo
neproguyecknii, NMbo HeneproanyecKnin xapakTep.

KoaddpuumeHT mowHocTH

NcTUHHBIN KO3)MLMEHT MOWHOCTMN (NAM6AA) yumTbiBaeT
BCe rapMOHUKM U BCeraa MeHblUe, YemM Ko3pGULMeHT 1 4
MoLWHOCTK (cos phi), yunTbiBalOWWMiA TONBKO NepBbie
FapPMOHMKW TOKA W HamNpsXeHUs.

P (kBt) _ UAxIAxcos¢
P (xBA) ~ UAxIA

Cos phi Takxe Ha3blBaeTcA KO3PULIMEHTOM PeakTUBHOW
MOLLHOCTMW.

cosg =

3HaueHuAa nambga u cos phi ana npeobpasosatenen
vactotbl Danfoss VLT® ykasaHbl B 21a8a 7.3 [lumarue om
cemu.

KoadppnumeHT MOLHOCTM MOKa3bIBaeT, B Kakowi mepe
npeobpaszoBaTeNib YaCTOTbl HarpyaeT NUTaIOLLYIO CeTb.
Yem HuKe KO3GOULMEHT MOLHOCTY, TeM Boniblue lspp. Mpu
O[HOW 1 TON »e MoLlHOCTU npeobpasosaTena (KBT). Kpome
TOro, BbICOKUI KO3GPULIMEHT MOLLHOCTM MOKa3blBaET, UTO
TOKWM rapMOHUK Manbl.

MG38C250
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MpunoxxeHne VLT® AutomationDrive FC 302
Bo Bcex npeobpasosatenax yactoTbl Danfoss nmetotca Tex Mop, NoKa COCTOsIHUE OTK/oYeHVs He ByAeT OTMEHEHO
peakTopbl Leny NOCTOAHHOTO TOKa, BCTPOEHHbIE B LieMb nocpenCcTBOM akTvBaLuy copoca.

MOCTOAHHOIO TOKa, YTO 06ecneyrnBaeT BbICOKUIA
KO3GPULIMEHT MOLYHOCTA N YMEHbLUAET MOJHbIN
KoadduumeHT rapmoHuk (THD) B ceTeBOM nuTaHUw.

XapaKTepucTUKn nepemMeHHOro KpyTAlero MOMeHTa:
XapaKTepucTrKy NepemMeHHOro KpyTALEero MOMeHTa ans
yrpaBneHna Hacocamy U BEHTUAATOPaAMMU.

MMnynbcHbIN BXOA/MHKPEMEHTHbIN SHKOAEp

BHewHu undpoBon aaTumk, NCnonblyemblin ans

bopMUpOoBaHMA CUrHaNNa 06PATHOWN CBA3M MO CKOPOCTU 1

HanpaBneHUo BpalleHVA ABWraTens. JHKogepbl

UCMONb3YIOTCA ANA NMOMYYEHUS BbICOKOCKOPOCTHOW 1

TOYHOW 06PATHON CBA3U U B BbICTPOAENCTBYIOLNX

cucTemax.

Ha6op napameTpos

HacTpolikn napameTpoB MOXHO COXpaHATb B Buge 4
HabopoB. Bo3mokeH nepexon mexgy 4 Habopamu
napameTpoB 1 pefakTupoBaHue ofgHoro Habopa
napameTpoB BO Bpemsa Aeinctaua gpyroro Habopa
napameTpoB.

KomneHcauma cKonbXXeHunA

Mpeobpa3zoBaTenb YacTOTbl KOMMEHCUPYET CKONbXKeHe
[BUraTens nyTeM NoBblWEHWA YacTOTbl B COOTBETCTBUN C
n3MepsemMoii Harpy3Kol ABuratens, obecneyvsas noutu
NOSIHOE MOCTOAHCTBO CKOPOCTY BpaLUeHusa ABUraTens.

WHTennektyanbHoe nornyeckoe ynpasneHue (SLC)
WHTennekTyanbHoe normyeckoe ynpasjeHne — 3TO
nocnefoBaTeNbHOCTb 3aflaHHbIX NMONb30OBaTesieM JeNCTBUN,
KOTopble BbINMOMHAITCA B cnyyae, ecnu SLC npusHaeT
COOTBETCTBYIOLUME, ONpefesieHHble Nosb3oBaTenem
Co6bITUA NUCTUHHBIMW. (lpynna napamempos 13-**
VIHmennekmyaneHas n102uKa)

LWunHa ctaHpapTta FC

MpencTaBnseT cobon wuHy RS485, paboTatowyto no
npotokony FC nnun npotokony MC. Cm.

napamemp 8-30 [I[pomokosn.

Tepmuctop

TemnepaTypHO-3aBUCUMbIV PE3NCTOP, YCTaHaB/MBAETCA TaM,
roe Heo6XOAMMO KOHTPONMPOBaThb TemnepaTypy (B
npeobpasoBatesie YacToOTbl WY B ABUraTene).

OTKniouyeHne

CocToAHMe, BBOAVMOE B aBapUNHOW CUTyaLuKn, Hanprumep B
c/lyyae neperpesa npeobpasoBaTena YacToTbl UNN Koraa
npeobpasoBaTesib YaCTOThl 3alyuLLiaeT ABuUraTesb,
TEXHOJIOMMYECKU NpoLecc unm mexaHusm. MNepesanyck He
[onyckaeTca A0 Tex Nop, Noka NpuyMHa HermonagKkn He
6yneT ycTpaHeHa 1 NoKa COCTOAHUe OTKloYeHnA He byaeTt
OTMEHEeHO.

OTKnloYeHne ¢ 610KMPOBKOIA

CocToAHVE, BBOAVUMOE B aBapvNHON CUTyaLuu, Korga
npeobpasoBaTesb YaCTOTbl OCYLIECTBAAET 3alUUTy
COOCTBEHHbIX YCTPONCTB U TpebyeT dursnyeckoro
BMeLaTenbcTea. OTKOUeHVE C BNIOKNPOBKOM MOXET ObiTb
OTMEHEHO BbIK/IIOYEHNEM CETV NMUTAHUA, YCTPAHEHUEM
MPVYUHBI HEUCMPABHOCTA 1 HOBbIM BKJTIOUYEHMEM
npeobpasoBatena yacToTbl. [lepesanyck He gonyckaeTtca Ao
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AndaBuTHbIN yKa3aTenb PyKOBOACTBO N0 NPOEKTUPOBAHMIO

AndaBunTHbIN yKa3aTenb

U

C UL

CANOpen 34 Knacc 3awmtbl Kopnyca 9
Y

D

i WG+ 193,195
DeviceNet 34,208
DU/dt A

KpaTtkoe onucaHune
Pe3ynbratbl cnbitaHua gna D1h-D8h..

ABTOMaTMyeckan agantauma geuratena (AAL)

Pesynbratbl ncnbitaHna ana ETh—E4.. s KoHdurypauusa nposogku 196
KpaTkoe onucaHue 20
E ABTOMaTMUYeCKaa MOgyNALMA YaCTOTbl KOMMYTaLUNW......eenee.. 19
EtherCAT 35 ABTOMaTMyecKkaa onTummusaumm sHepronotpebneHua (AO3)
...... 19
EtherNet/IP 35
ABTOMaTUYECKNI BbIKOYaTENb 160, 168
M ABTOMATUYECKUI PEXNM 186
Modbus AKTUBHOE 3afaHune 187
[lononHuTenbHbIN MOAYNb 35 AKYCTUYECKMI LWYM 169
AHanu3 pagos Qypbe 183
O AHanorosbii
OTKNoUEHNE KoHburypauya nposoakmu Ans 3aaaHma CKOPOCTMU.......... 197
OnpegeneHue 216 OnuncaHnAa BXxoA0B/BXOAO0B U HACTPOWKM MO YMOTUAHMIO........
Touku ana npeoGpasosateneit yactorbl 380-500 B..... 40, 42 157
Touku ans npeobpasosatesnen yactotbl 525-690 B..... 45, 47 Cneuudrkaumm Bxoaa 50
Cneuundrikaumm Bbixoma 51
P ACMMETPUA HanpsaXeHUA 18
PELV. 20,51,179 B
PLC 155
BeHTunaTopsl
POWERLINK 35 C ynpasnieHnem rno temneparype 20
PROFIBUS 34,208 Tpebyeman MHTEHCMBHOCTb LIMPKYNALMYN BO3AYXA...uu.c.. 146
PROFINET. 34 Bepcun NO 208
B3pbiBoONacHas atmocdepa 144
R BnaxHocTb 143
R5485 BHelwHue pa3mepbi
Knemmbl 156 D1h 54
KoHdurypauma nposoaku 200 D2h 60
CxeMa nogKnioyeHumn 151 D3h 66
D4h 71
S D5h 76
D6h 85
Safe Torque Off D7h 2
KoHdurypauma nposoaku 197 D8h 106
KpaTtkoe onucaHue 24 E1h 117
PacnonoxeHwne knemm 157 E2h 123
PykosopacTBo no skcnyatauum 4 E3h 129
CooTBeTCTBYE AUPEKTHBE O MALLMHHOM 060PYAOBaHMN.... 7 E4h 136
Cxema noakntoyeHnin 151 Bpems HapacTaHus 170
STO
Bpema paspagku 5

cMm. Takxe Safe Torque Off
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AndaBuUTHbIN yKa3aTenb
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BY-nomexun [ononHutenbHble Nnatbl
Mcnonb3oBaHune nepekniovatensa € CeTbIO [T reeenees 168 Hanwnune kopnyca 13
PacnonoxeHue knemm gna 3agenku askpaHos E3h........... 132 HomeHKknaTypa v Koabl AnA 0pOpMIeHNA 3aKa3a............ 207,
PacnonoxeHue knemm gna 3agenku askpaHos E4h........... 139 208, 209
Qunbtp 179 PeneiiHble nnatbl 37
BhinpAmMmTenb 186 CeTeBol NpOTOKON 34
YnpasneHve nepemelleHnem 37
BobicoTa Hap ypoBHem mops 147 OyHKUMOHaNbHbIE PacLIVPeHNs 36
Boixop [lononHutenbHbIN BXOA AaTUmMKa 37
KoHTakTOp 168, 182 .
Mepekiouatent 18 JononHutenbHbli  mMogynb  BXOLOB/BbIXOLOB  06Llero
TexHN4YecKne xapakTepucTuKkn 51 HA3HAYEHWA..... 36
Bbluncnenus
THDi 183 o)
MacwrabupoBaHHoe 3afjaHue 187 Munble paiioHbl 177
OTHOLWIEHNE KOPOTKOTO 3AMBIKAHU A.eceereennrenrsseessessesssesssnsseees 184
MporpammHoe obecneyeHmne ansa pacyeTa rapMOHVK..... 185
Pabounin umkn pesuctopa 163 3
TOopMO3HON MOMEHT. 166 3anaHue
Topmo3Hom pesunctop 165 AKTMBHOE 33a7aHMe 187
Beog ckopocTn 197
r [OunctaHUMOHHOE 3afaHne 187
[ncTaHumoHHoe popmMmmpoBaHme 187
[a3bl 144
3a3emneHune 20, 154,167
[anbBaHMyYeckas pa3BA3Ka 20,51,179
3aMKHYTbIVi KOHTYP 190, 191, 196
[apMoHMKnN
KpaTkoe onuncatue 183 3anacHble yactu 213
OnpepeneHne KO3GOULNEHTA MOLLHOCTW..uuurveeeeessresnesennns 215 3awwmTa Koprnyca 9
lMNopaBneHne 185 3auuTa
CraHpapTbl EN 184
ACMMETPUA HanpPAXKeHMA NUTaHNA 18
CraHpgapTbl IEC 184
OunbTp 39 KopoTkoe 3ambikaHue 17
HomwuHanbHble xapakTepucTnkm 9
MNeperpyska 18
a MeperpysKka no Toky 150
MNepeHanpsaxeHue 17
farunk 156 CreneHb 3awmTbl KOpMyca 13
[aTuMK OCTaTOYHOrO TOKa 167,168 TennoBasA aBuratens 20
[Buratens QyHKLMA TOPMOXKEHUA 18
Ex-e 21,36 3awuTa oT neperpysKu no Toky 150
BpauieHune 160 3naK EAC 8
M3onAauua 163
Kabenu 152,160,167  3HakRCM 8
Knacc 3awutbl 144
KoHourypaumsa npoBoaKy Ans TEPMUCTOPA.c.eurceessreessrees 201 ¥
MomeHT onpoKkngbiBaHusA 215
O6Hapy»eHue 06pbiBa dasbl 18  V3nyyaemble nomexm 177
O6patHas cBsi3b 194 sonaunsa 163
OcnabneHune NOAWNMHNKOBBIX TOKOB.........uevuereeersecrsnsennens 163 .
MapannenbHoe NoaKoYeHre 161 MmnynbcHbii BXOA
MacnopTHas Tabanuka 22 KoHdurypauma npoBoaKky ansa nycka/oCTaHOBa. ... 198
TMOAHBINA KPYTALLWA MOMEHT 23 Cneundukaumn exopa 51
CrneyndrKaumm BbIXOAHBIX MAPAMETPOB........enweesmereesmsesssenes 49 WHBepTop 186
Cxema noakoUeHnin 151
Tennosan 3auuTa 20,161 WHTennekTyanbHoe nornyeckoe ynpasneHune
Tok yTeukwm 167 KoH¢urypauma nposogku 0 ,202
KpaTtkoe onucaHme 24
AnpexTnea ErP McTouHuK nuTaHma 24 B nocT. Toka 156
OnpeKTrBa 0 MAIMHHOM OO0PYAOBAHUM. ...u.evueneeercersnncensscennnecs 8
OunctaHumMoHHOoe 3aaHmne 187
[ononHutenbHana nnata uHtepdeinca Safe PLC.......cevveevvenee 36
[lononHuTenbHanA nnata pesonsepa 36
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PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

Kna
K BbluncneHue 169
Mcnonb3oBaHne AA[] 20
Kabenu TeXHUYECKME XaPAKTEPUCTUK . .uueureeeeeserserssessenns 40,42, 45,47
Bb'paBH”B?'o”"'V'P 155 ®opmyna KM npeobpa3oBaTesNia YaCTOTbl.. ... eeeumeeeesnnees 214
nsurarenen 160 3
Makc. uncno u pasmep Ha dasy 40 KpyTawnit momeHT
OTBepcThe 54, 60, 76, 85, 96, 106, 117 KoHdurypauusa npoBofgkM AnA KPyTALWEro MOMEHTa U
MopKnioueHe 3NeKTPONUTaHUS 152 npepena ocTaHoBa...... 203
Mpoknaaka 155 YnpasneHue 192
TexHNUYECKME XaPAKTEPUCTUK . ...crrrvveerrrerees 40,42, 45,47,50 XapakTepuncTuka 49
Tvin n HoMUHanbI 150
Topmo3 153 M
Ynpasnenue 154
JkpaHUpoBaHue 152,180  Mapknposka CE 7
Kabenu ynpaBneHus 154 MacwrabuposaHHoe 3agaHue 187
KabenbHbil 3aXKnum 154 MexaHnuecknii Topmo3
Mcnonb3oBaHne ynpasneHnWA C Pa3OMKHYTbIM KOHTYPOM
KBanuduumpoBaHHbIii nepcoHan 5 yip P y P 26
KuHeTunueckmnm peseps 23 KoHourypauma nposoaku 202
Knacc 3awmTsl kopnyca NEMA 9 YnpasneHune ¢ NCNOsb30BaHNEM 3aMKHYTOrO KOHTYpa..... 27
Knacc sHepros$dekTMBHOCTU 49 Moaynauws 19,214,215
KrieMMbi MomeHT onpokugbiBaHuA 215
RS485 156 MoHuTopUHT B3pbiBOOMNACHbIX CPef, (ATEX)....covrrerrrennes 21,144
QHaﬂOFO3BI7>IVI BbIXOZ/BbIX0[, 12; MoHTax
nieMma 157 KBanuduumposaHHbI nepcoHan 5
rc))ene N TpeboBaHusa 145
NUCaHNA 3N1eMEHTOB YNpPaBAeHWA W HACTPOMKM No SneKTpUYECKMii 150
ymonyaHui...... 156
I'Iocne,qosaTeanaﬂ CBSI3b 156 MoHTaX Ha 60nblUoi BbicOTe Hal YPOBHEM MOPA......cceeueeeee 181
Pa3,qeneHV|ve Harpysku 153 MowwHocTb
TOpM03HOvI/I pesuctop 153 Koadduument 215
Lindposoit exon/Bbixos 157 HOMUHANBbHDBIE 3HAUEHM A ceeeeneeeeeeeeeeeeseeseeenne 11, 40, 42, 45, 47
Knemmbl ynpaeneHus 156 MoaknioueHnn 152
[MoTtepun 40,42,45, 47
Kopg Tvna 204
KomneHcaumsa ckonbKeHuns 216 H
KomnnekTtbl
Hanuune Kopnyca 16 HuskoBonbTHOE 060OpynOBaHNe
Homepa o1 3akasa 211,213 Anpextnsa 7
Onucanua 211,213 HomeHknaTtypa 1 kofbl Ana opopMIEHNA 3aKa3a....cwweeneenns 204
KoHnpaeHcauusa 143
KoHAyKT1BHblE MOMeXu 177 0
KoHTponnep 38 OborpeBsatesb
KoHTponnep nepemelleHma (onymsa) 37 Wcnonb3osanine 143
P pnep W 4 Cxema nogknoyeHnin 151
KoHTponnep no3nunoHnpoBaHuA 38 O6patHas caszb
KoHTponnep cmHxpoHu3aumnmu 38 O6paboTka 189
KoHdurypaumm moHTaxa 145 MNpeobpasosarine 189
CurnHan 191
KoHdurypauma npoBoaku ana BHeLWHero co6poca aBapuUnHom .
CUTHANM3aLMIN...... 199 O6Las TOUKA HECKONBKUX MPUCOEANHEHWM....vuererreresresnreenns 183
KoHdurypauma npoBofKkn ana nycka/oCTaHOBa.......... 197,198 Oxpyxatowas cpeaa 49,143
KopoTkoe 3ambikaH1e Oxnaxperme
3aumra 17 0630p OXNaXKAEHWSA B THIFIBHOM KAHAME. ..o vvvrmrresmrressnrssssnees 31
Homuuan SCCR 159 MpepynpexgeHne o Nbinn 144
Onpegnenenne 216 TpeboBaHusa 145
Pacuet koadpPpurumeHTa 184 OxnaxkaeHne C NOMOLLbI0 BEHTUNALNOHHOIO KaHana......... 145
TopmoxeHue 25,166 OxnaxgeHne Yepes ThUTbHBIA KAHA ..wereereesneesessnesnnens 31,145
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n
MaHenb 3arnywek 118
MaHenb YNNOTHEHUM......c.cveveeeeereeennne 54,60, 76, 85,96, 106, 117
MNeperpes 216
MNeperpyska

MpepenbHble 3HaYeHUA 18

Mpob6nembl c rapMoHMKaMu 183

DneKTPOHHasA TenaoBasn neperpyska 21
Mepesanyck 23
MNepekniouatenn

Pacuenutenb 159
MNepekniovatens

A53 n A54 50,157
MNepeHanpsaxkeHune

AnbTepHaTUBHAA GYHKLNA TOPMOMKEHNA ccvumereeerecerrsrenaseees 167

3awuTa 17

TopmoxeHue 38
Mepurognueckan ¢opmoBKa 143
MepcoHanbHbIN KOMMbOTEP. 153
NWA-perynatop

KoHTponnep 20,189,192
naTta paclumpeHmna PENENHDBIX BBIXOLOB. ...curumueueserssesssessases 38
Mnata Tepmuctopa PTC 36
Mnata ynpaBneHua

TexHunyeckne xapakTepncTuKkm 53

Touka oTKnOYeHUA n3-3a neperpesa 40

XapakTtepuctnkm RS485 51
MNopaBneHue pe3oHaHca 20
MopkntoueHme K MK 153
Mopxsat BpalyatoLeroca geurartens 23
Moaobem 26,143

cm. Takxe [lodvemHoe 060pydosaHue
MNogbemHoe obopynoBaHue 26,27
Monb3oBaTenbCcKnin BBOS, 186
[MocnepoBaTtenbHasn CBA3b 156
MNoTeHunomeTp 157,199
[MpaBuna sKCNOPTHOro KOHTpPONA 9
MNpepoxpaHuTenu

[N MCnonb3oBaHMA C CUNOBbIMMW MOAKIIIOYEHUAMMU....... 152
MpeaynpexaeHue o 3aluTe OT NeperpysKkm no ToKy..... 150

TexHUYecKne xapakTepucTuKkn 158
MNpepnyckoBoi Harpes 23
MpegynpexaeHe 0 BbICOKOM HAMPAMKEHUW....eureeueeueeserseessenenes 5
MNpenynpexpeHun 5,150
MpeobpasoBatesnib YaCTOTbI

[abapuTbl cepuin 13

KoHdurypatop 204

HomunHanbHas MoLWHOCTb 13

TpeboBaHuA K 3a30pam 145
MNpoBoga 150

CM. Takxxe Kabenu

MNpoun3BoacTBeHHble cpebl 177

Mponyck yacToTbl 23

MpocTpaHCTBO ANA OTKpbITUA ABepeN... 54, 60, 76, 85, 96, 106,
117

P
PaboTa Ha HU3Kol cKopocTn 146
Pabounin unkn
Bbluncnenune 163
OnpegeneHune 215
Pagnatop
MNaHenb goctyna 119
Touka oTKNOYeHUA N3-3a Neperpesa 40
Tpebyemas UHTEHCMBHOCTb LMPKYNALMYN BO3AYXA...unec... 146
Yncrka 144
PagnouacTtoTHble nomexu 20

Pasgenenune Harpysku

3awuTa oT KOPOTKOrO 3aMblKaHUs 17
Knemmbl 30,153
KpaTtkoe onucaHme 29
MpepynpexgeHue 5
Cxema noakntoueHuin 151
Pa3mepbl
D1h, BHewHue 54
D1h, kKnemmbl 58
D2h, BHelWwHne 60
D2h, knemmbl 64
D3h, BHelWwHune 66
D3h, knemmbl 69
D4h, BHelwHne 71
D4h, knemmbl 74
D5h, knemmbl 81
D6h, knemmbl 20
D7h, kKnemmbl 102
D8h, BHelwHne 106
D8h, knemmbl 111
BHewHwne D5h 76
BHewHwne D6h 85
BHewHwne D7h 96
BHewHwne E2h 123
BHewHne E3 129
BHewHwne E4h 136
BHelwHue pasmepbl ETh 117
Knemmbl E2 127
Knemmbl E3h 133
Knemmbl E4h 140
0630p cepuin NnpogyKuMn 13
Knemm kopnyca E1h 121
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Pa3zmepbl knemm

D1h 58
D2h 64
D3h 69
D4h 74
D5h 81
D6h 20
D7h 102
D8h 111
E1h 121
E2h 127
E3h 133
E4h 140
Pa3oMKHyTbI KOHTYP 190
Paspewenne CSA/cUL 8
Pacuenutenb 159

PerynmpOBaHme MarHMTHOro NOToKa

CTpyKTypa YMNpaBfieHUA B peXume peryanpoBaHusA
MarHuUTHOrO NMoToKa 6e3 AaTyuKa...... 194
CTpyKTypa ynpaBneHMa MO MarHWUTHOMY MOTOKy C
0o6paTHoON CBA3bIO OT ABUraTeNA...... 194
Pe3nctneHoe TopmoxeHune 25
Pekynepauusa
Knemmbl 69, 121
KpaTkoe onucaHue 30
Hanunune 13
Pene
[ononHnTenbHaa nnata paclMpeHnna penerHbIX BbIXOJOB.
...... 38
[ononHuTenbHbIN MOAYNb 36
Knemmbl 157
MoHTax ¢ yuetom TpeboBaHmin ADN 6
Mnata 37
TexHUYecKne xapakTepucTuKkn 52
Potop 19
PykoBoAcTBO MO NporpaMMmMpoBaHuio 4
PykoBoacTBO No sKcnyaTaumm 4
PyuHon pexum 186
C
C6poc aBapUNHO curHanusaunm 199
Ceptudukar TUV
Ceptudukat UKrSEPRO
CepTrduKauma AnA NPUMEHEHMNA HA MOPE.......wwuureeemserseaseceenens 8
CeTteBol NpOTOKON 34,155
Cetb IT. 168
CeTb NUTaHUA
Koneb6aHusa 20
[MponagaHue Hanps»keHuA 22
TexHnuecKme xapakTepucTuKkn 48
XapaKTepUCTUKN NCTOUHMKA MNTAHUA....ucvueereeenrensensenseasensenns 48
JKpaH 6
CuHycongHbIn GUnbTP 39,152

CkopocTb
KoHdurypauma npoBoaky ana 3afaHna CKOpocCTMm.......... 199
KoHdurypauma npoBoaku ANA MOBbILLEHNA/MOHUMXEHMWSA
CKOPOCTMU...... 200

O6patHas BA3b OT MUL-PErYNATOP . cocceeeuurneerussneesrssscseeees 191

YnpaBneHue 191
CKpyTKM 180
CHVXeHne HOMUHASbHBIX XapaKTepPUCTUK

AsTOoMaTnyeckan dyHKUMsA 19

BbicoTta Hag ypoBHem mops 147

OnucaHne 1 NPUYKHbI 146

PaboTa Ha HU3Kol CKopocTn 146

Temnepatypa 1 HacTOTa KOMMYTALMM..cueeueeererecessensessensnenens 147

TexHnuecKme xapakTepucTuKkim 49
CHUXKeHNE HOMUHANBHBIX XaPAKTEPUCTUK..cuuverrvseesersresssesenes 145
CokpalueHus 215
CooTBeTcTBME

ADN 6

[npekTurBbI 7
CootsetctBume UL

3HaK NIMCTUHTa 8
Cneundukauyum Bxoga 50
CreneHb 3awutol IP 9
Cxema nogkoyeHnn

Mpeobpa3zoBatesnb YacTOThI 151

TunuyHble NpUMepbI NPUMEHEHNA 196
T
Temnepatypa 144
TepmucTtop

KoHdurypauma nposogku 201

OnpegeneHune 216

MNpoknagka kKabenewn 155

PacnonoxeHwve knemm 157

TexHnKa 6e3onacHOCTU

[ononHuTenbHble Nnatbl 37
WHcTpyKummn 5,150
TexobcnyxnBaHue 144
Tok
BHyTpeHHWIA perynatop Toka 195
WckaxeHne 184
HoMWHanbHbIN BbIXOAHOWN TOK 214
OcnabnexHune nomex asuraTtens 163
OcCHOBHOW TOK 183
[lepexogHble TOKM Ha 3emslt0 168
rapMOHUK 183
yTeukn 167
®opmyna npefena no Toky. 214
ToK yTeuku 6,167
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VLT® AutomationDrive FC 302

TopmokeHune
[nHammyeckoe TopmoxeHne 25
Mcnonb3oBaHne B KayecTBe anbTepHATVBHOM QyHKLMN
TOPMOXeHUA...... 167
KoHdurypauma npoBoaky ana mexaH14eckoro Topmosa......

202
MexaHn4ecKnin yaep nBaIOLLNIA TOPMO3.....cwmcrmeccrmsesssncssnens 25
MpepenbHble 3HaYeHnA 166
CraTnyeckoe TOpMOXKeHune 25
Tabnuua cnocobHOCTM 165
YnpaBneHume C NOMOLLbIO GYHKLUN TOPMOXKEHWA. ....vvne... 166
DNeKTPOMarHUTHbIN TOPMO3 26
DNeKTpoOMeXaHNYeCcKnin Topmos 203
TopMmoXKeHne nepeMeHHbIM TOKOM 25
TopmoXeHre NOCTOAHHbIM TOKOM 25
Topmo3How pe3nctop
Bbi6op 163
Knemmbi 153
KpaTtkoe onucaHune 38
HomeHKknaTtypa v kogbl AnA 0POPMIEHNA 3aKa3A...wewmneee 213
OnpegeneHue 215
PykoBOACTBO MO NPOEKTMPOBAHMIO 4
CxemMa nogknoyeHumn 151
®opmyna HOMUHANBHOM MOLLHOCT W ...cuuuueessneeessneeessecesssneeeens 214
TpaHchopmaTop
BnunaHne rapmoHumk 183
TpeboBaHUsA K MOMEXOYCTONYNBOCTY 178
TpeboBaHuA No N3NyyYeHuto 177
y
YnpasneHue
OnuncaHne paboTbl 186
CTpyKTYypbI 190
Tunbl 191,192
XapakTepucTnku 53
YnpaBneHne TEXHONOTNYECKNM MPOLECCOM....urverusressresnssees 192
YcnoBusA okpy»KatoLen cpeabl
KpaTkoe onucaHue 143
TexHunyeckne xapakTepncTuKkm 49
YcnoBHble 0603HaueHUs 4
o
®unbTp cnHbasHbIX NoMex 39
OunbTpbl
HomeHKknaTypa v kogbl AnA 0POPMIEHNA 3aKa3A....wwwmneee 213
CriHycouaHbIn GpunbTp 39,152
Ounbtp dU/dt 39
Ounbtp BY-nomex 179
OuUnbTP rapMoHKK 39
OunbTp cHbasHbIX NOMeXx 39
®opmyna
BbixoaHOM TOK 214
KN npeo6pa3zoBaTtens 4acToTbl 214
HomunHanbHaA MOLWHOCTb TOPMO3HOMO Pe3NCTOpA......... 214
MNpepnen no Toky. 214

X

XapakTtepuctmkn USB 53
XpaHeHune 143
XpaHeHne KoHAeHCaToOpoB 143

L

Linpkynauua Bo3gyxa

WNHTEHCMBHOCTb 146
KoHdurypaumm 31,33
Lindpposon
OnncaHnA BXOA0B/BXOA0B 1 HACTPONKMN NO YMOSTHAHMIO.......
157
Cneundurkaumm Bxoaa 50
CneundrKaumm BbIXOAHDIX MAPAMETPOB.....ccuurewessmeressnecesssenes 51
y
YacToTa KoMMyTaLmm
Wcnonb3osaHue ¢ RCD 168
MNoaknioueHne saneKTponmTaHuA 152
CrHycongHbi GunbTp 39,152
CHWKeHe HOMUHANbHbBIX XaPaKTEPUCTUK..cvuereuseeseene 19,147
L
LLlInHa nocToAAHHOTO TOKa
Knemmbl 153
OnucaHwve paboTbl 186
C)
DKpaHMpoBaHue
Kabenu 152,154
Knemma 3KkpaHa BY-nomex 132
CeTb NuTaHMA 6
CKpyueHHble KOHLbl 180

3J'IeKTpI/I‘-IECKI/Ie XAPAKTEPUCTUKN.....ccoverrrinrerirennenne

dneKkTpuyeckne xapaktepuctnku, 380-500 B

dneKTpuYecKme XxapakTepuctuku, 525-690 B

DNeKTPOMAarHUTHbIE MOMEXN 20
DneKTpoMexXaHUYeCKnin TopMo3 203
DneKTPOHHaA TennoBas neperpyska 21
DneKTpOHHOe Tennosoe pene (3TP) 150
2MC
[OunpektnBa 7
MoHTax 182
O6Lwwue BOMpPOCHI 176
MNomexn 180
Pe3ynbTtaTbl ncnbitaHui 177
CoBMeCTMMOCTb 179
JHKoAep
VLT® Encoder Input MCB 102 36
KoHdurypauwnsa 202
OnpegeneHune 216
OnpepgeneHne HanpaeneHNA BPaLLEHNA SHKOAEPA......... 202
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KomnaHusa ((ﬂaHd)OCC» He HeceT OTBETCTBEHHOCTU 3a BO3MOXKHbIe OneYvaTKu B Katanorax, GpOLLIlOan 1 Apyrux Buaax nevyaTHbIX maTepuanos. Komnaxusa «ﬂaHd)OCO) ocTaBnseT 3a cobon npaso Ha
n3MeHeHne CBoUX NpoAyKToB 6e3 npenBapuUTesibHOro U3BeLlleHuA. 3TO OTHOCUTCA TaKxKe K Y>Ke 3aKa3aHHbIM MPOAYKTaM Npu yCIOBUK, YTO TaKNe U3MEHEHWNA He BNIEKYT Nocnieayownx

KOPPEKTUPOBOK Y>Ke COrNMacoBaHHbIX crneLnduKaLlmit. Bce ToBapHble 3HaKM B 3TOM MaTepuane ABAITCA COHCTBEHHOCTbIO COOTBETCTBYIOLMX KOMMaHWiA. «[aHdocc» u norotun «flaHpocc» AsnaTCcA
TOBapHbIMU 3HaKamu komnanum «JaHdocc A/O». Bce npasa 3awwmiyeHs.
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