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BBepeHue

PyKOBOACTBO Nno NPOeKTNpoBaHMIO

1 BBegeHue

1.1 Uenb «PykoBopcTsa no
NPOEKTUPOBAHNIO»

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

. KOHCY/NIbTAHTOB MO MPOEKTNPOBAHUIO;
L] cneynanmncTtoB No NPMMEHEHUNAM 1 NPOAYKTaM.

OTO PYKOBOACTBO MO MPOEKTUPOBAHUIO COAEPXKUT
TEXHMNYECKYI0 MHPOpMaUMio, HEO6XoAVMYIO ANA NMOHUMAHKA
BO3MOXHOCTEN Mpeobpa3oBaTens 4YacToTbl Npu
WHTErpvpoOBaHNN B CUCTEMbI YPABNEHNA 1 MOHUTOPWHTA
aBuratenemn.

VLT® aBnseTca 3aperncTprnpoBaHHbIM TOBaPHbIM 3HAKOM.

1.2 [ononHutenbHble pecypcbl

CywecTtByeT gononiHuTeNbHasA rHdopmauusa o
pacwmMpeHHbIX pexnmax paboTbl npeobpasosatens
YacToTbl, ero NPOrPaMMUPOBAHUN N COOTBETCTBUM
OUpeKTMBaM.

. Pyko800CmMB0 no 3Kcnlyamayuu CoOpepKut
Noapo6Hyo MHPOPMaLMIO O MOHTaxe
npeobpasoBaTens YyacToTbl 1 MOATOTOBKE €ro K
3KCnnyaTaumm.

. Pyko800Ccm80 no npozpaMmMupoBaHUI0 COREPKNT
6onee nopgpobHoe onncaHne paboTbl C
napameTpaMm 1 MHOXeCTBO MPUMEPOB
NPVMeHEeHUA.

. B Pykosodcmee no 3kcniyamayuu yHkyuu Safe
Torque Off 8 npeobpazosamensx yacmomel cepuu
VLT® onucaH NOpAAOK SKCNyaTaumm
npeobpasosaresneli Yactotbl Danfoss B
nprvmMeHeHunax, Tpebyowmx obecneyeHns
dyHKUMoHanbHo 6e3onacHocTh. 3T0
PYKOBOACTBO NocCTaBniAeTcA ¢ npeobpasoBaTenem
YacToTbl, €CNIN B HEM MPUCYTCTBYET PyHKLMA Safe
Torque Off.

. B Pykosodcmee no npoekmuposaHuio VLT® Brake
Resistor MCE 107 onucaHo, Kak BblbpaTb
ONTUManbHbIA TOPMO3HON Pe3nCTop.

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

YCOBEPLIEHCTBOBAHHBIN GUALTP rapMOHUK ANs
KOHKPETHOrO MpUMeHeHNs.

. B Pykosodcmae no npoeKmupoB8aHuio 8bIXOOHbIX
unbmpog TaKkxKe 06bACHAETCA, MoYemy
HeobX04MMO MCMONb30BaTb BbIXOAHbIE GUALTPLI
ANA onpefeneHHbIX MPUMEHEHNI N KaK BbibpaTb
ontumanbHbi ¢rnbtp dU/dt unm cuHyconpHbin
dunbTp.

. HekoTtopasa uHdopmauma B 3Tnx nybamkauuax
MOXET OT/INYATbCA B 3aBUCUMOCTN OT
NOAKNIOUYEHHOTO JOMNOSIHUTENBHOIO
obopynoBaHus. KoHKpeTHble TpeboBaHMsA CM. B
WHCTPYKLMAX, NPUIAraembIX K LOMOSIHATENbHOMY
obopynoBaHuio.

JononHuTenbHble Ny6nMKaumum N pyKOBOLCTBA MOXHO
3anpocutb B kKomnaHum Danfoss. Cwm. drives.danfoss.com/
downloads/portal/#/ .

1.3 Bepcus LOKYMEHTa U NPOrpaMMHOro
obecneyeHus

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

Pepakuus KommeHTapun Bepcua MO
MG22B2xx | Nob6asneHa nndopmauma no DTh-D8h 3.10

Ta6nuua 1.1 Bepcua foKymeHTa 1 nporpaMmMHoro o6ecneuyeHums

1.4 YcnoBHble 0603HaueHus

. HymepoBaHHble cnuckn 0603HavaloT npoueaypbi.

. MapKupoBaHHble CNCKN yKa3blBaloT Ha APYryio
nHbOpPMaLMIO 1 ONMCAHWA WANIOCTPALUIA.

. TeKcT, BblgeneHHbIi KypcuBoM, 0603HavaeT:
- NepeKpPecTHyIo CCbIIKY;
- BE6-CChINKY;
- CHOCKY.

- Ha3BaHWE NapameTpa, rpynnbl
napamMmeTpoB, 3Ha4YeHne napameTpa.

. Bce pa3mepbl Ha yepTexax faHbl B MM (aloiMax).

. 3Be3gouka (¥) ykasbiBaeT 3HaueHue no
YMOJTYaHWVIO ANsi MapameTpa.

MG22B250
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TexHuKa 6e3onacHOCTN

VLT® AQUA Drive FC 202

2 TexHnKa 6e30omnacHOCTU

2.1 CumBonbl 6e3onacHOCTH

B 3TOM pyKkoBOACTBE MCMONb3YIOTCA Clieaytolwme CMMBOSbI:

ABHUMAHMUE!

YKa3sbiBaeT Ha NOTeHLUMaNbHO onacHyw cutyauuio, npun
KOTOpOI‘/'I cyLiecTByeT puUCK sieTajibHOro ucxoga mnu
cepbe3HbIX TpaBM.

ANPEAYNPEXOEHUE

YKasblBaeT Ha NOTEHLUMANIbHO OMAacHyi0 CMTyauuio, Npu
KOTOPOIA CyLIecTBYeT pUCK NONyYeHUsi He3HauuTesIbHbIX
TPaBM UM TPaBM cpedHen TaxecTn. TakKe moxeT
MCNonb30BaTbhCA ANA 0603HaUEeHUA NOTEHUNANbHO
Heb6e30nacHbIX AENCTBUNA.

YBEJJOMJIEHU

YKasblBaeT Ha BaXkHylo uHpopmMaLmio, B TOM Yucne o
TaKoW CUTyaLuMu, KOTOpasi MOXeT NpPUBeCTU K
noBpexgeHuto 060pyaoBaHUs unu Apyrom
CO6GCTBEHHOCTN.

2.2 KanudunumpoBaHHbIN NepCcoHan

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

KBanuduumposaHHbIii NepcoHan onpegenserca Kak
06y4eHHbI NepcoHas, YyNnoaHOMOYEHHbIN MPOBOAUTD
MOHTaX, BBOJ, B JKCMyaTaumio U TexHU4YecKoe
o6cnyxmBaHne 060pynoBaHUA, CUCTEM U Leneil B
COOTBETCTBUM C MPUMEHVMbIMY 3aKOHaMM 1 NpaBuUiamu.
Kpome Toro, nepcoHan JOMKEH XOPOLIO 3HAaTb UHCTPYKLMU
1 npasuna 6e30MacHOCTH, OMNMUCaHHbIE B STOM PYKOBOACTBE.

2.3 Mepbl NpefoCTOPOKHOCTY

ABHWMAHWUE!

BbICOKOE HAMPAMEHUE!

I'Ipe06pa3OBaTenv| 4acToTbl, NOAKNIOYEHHbIE K CeTn
nepemMeHHOro Toka, NCTOYHNKY NOCTOAHHOIO TOKa, uenu
pa3aeneHna Harpyskm nam asuratenAam € NOCTOAHHbIMU
MarHUTamu, HaxogATCA NoA BbiICOKUM HanpAXeHnem.
YcTaHOBKa, nyCKOHanagKka v OGCHy)KI/IBaHI/Ie
I'Ip906p33OBaTe.l1ﬂ YacToTbl AO0J1XKHbI BbINOJIHATbCA
TOJNIbKO KBa.ﬂI/I(I)I/ILWIpOBaHHbIM nepcoHanom;
HECOGHDAEHIAE 3TOoro TpeﬁOBaHI/Iﬂ MOXeT npuBectn K
JieTaJibHOMY uUcxoay nnm nonyvyeHmio cepbesHbiX TpaBM.

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

ABH/MAHUE!

BPEMA PA3PAAKN

B uenu NoCTOAHHOro ToKa Npeobpa3oBaTena YacToTbl
YCTaHOBJIEHbl KOHAEHCATOPbl, KOTOPble OCTAOTCA
3apAKEHHbIMW AaXke Nocsie OTKIYEHUA NUTAHUA.
BbicOKOe HanpsKeHne MOXXeT NPUCYTCTBOBaTb Alaxe B
TOM Cnyyae, ecnim CBeTOAMOoAbl NpeaynpexXaeHui
noracnu. HecobniogeHne ykasaHHoro B Ta6auya 2.1
nepuoga OXKuAaHuA nocse OoTKAYEHNA NUTAHNUA nepeg,
Hayanom o6CNYKMBaAHUA WM PEMOHTA MOXET NPUBECTN
K NleTalbHOMY MCXOAY WU Cepbe3HbIM TPaBMam.

1. OcTaHOBUTE ABUraTenb.

2. OTcoeanHUTe ceTb NepeMeHHOro ToKa 1
ANCTaHLUMOHHO PacnosioXKeHHble NCTOUHUKMN
NUTaHWUA Lienyn NOCTOAHHOro TokKa, B TOM yncne
pe3epBHble akKymynAtopbl, UBIM n
NoAKNIOUYEHNA K Lienu NOCTOAHHOIO TOKa ApYrux
npeobpasoBaTeniel YacTOTbl.

3. OTcoepumHUTE NN 3a6NOKMPYNTE fBUraTenb.

4, Loxautecb NONHON pa3spAfKN KOHOAEHCATOPOB.
Cm. Tabnuya 2.1.

5. Mepen BbinonHeHmem No6GbIX paboT no
06C/YKUBAHUIO NN PEMOHTY YA0CTOBEpPbTECh C
noMoLYbio YCTPOICTBa ANA U3MepeHus
HanpsAXXeHWsA, YTO KOHAEHCATOPbI MOIHOCTbIO
pa3psKeHbl.

6 Danfoss A/S © 12/2017 Bce npaBa 3alyuLieHbl.
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TexHuKa 6e3onacHOCTU PykoBoacTBO NO NpOEKTMPOBaHNIO

HanpsaxeHune | HomnHanbHaa Kopnyc Bpemsa . lNpoBepbTe, Kakne yCTaHOBNEHbI [OMONHUTENbHbIE
MOLUHOCTb paspagku (B peneriHble ycTponcTBa (ecnu ecTb). EAnHCcTBEHHOE
(HopmanbHasa MUHYTaXx) JOMONHUTENIbHOE penenHoe YyCTPONCTBO, KOTOpoe
neperpyska) [OMnyCKaeTca MCnonb3oBaTb, — 3TO nnaTa

380-480 110-315 KBt D1h-D8h 20 paclpeHus peneitHbix Bbixogos VLT® Extended
150-450 n. c. Relay Card MCB 113.

380-480 355-560 kBT ETh-E4h 40 °
500-750 1. c. 5

525-690 75-400 kBT D1h-D8h 20 §
75-400 1. . g

525-690 450-800 kBT ETh-E4h 40 ‘ :
450-950 n. c.

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

ABHUMAHUE!

OMACHOCTb TOKA YTEYKN

Toku yTeukun npesbiwaiot 3,5 mA. HenpasunbHo

BbINOJIHEHHOE 3a3emJieHne npeobpasoBaTena 4acToTbl

MOXeT NMPUBECTUN K NleTaNbHOMY NCXOAY WUIN cepbe3HbIM

TpaBmam.

. MpaBunbHOe 3a3emneHne 060pyaoBaHUA
JOOJKHO 6bITb YCTPOEHO CepTUGMLMPOBAHHDIM
CneynanmcToM-31eKTPOMOHTAXKHNKOM.
1

YBEJJOMJIEHU X N 2

OONONIHUTENbHOE CPEACTBO —_——

3KPAHWUPOBAHUA NOLAKMIOYEHUA CETEBOIO O

NMUTAHUA

Ona KopnycoB co cteneHbio 3awuTbl IP21/IP54 (Tun
1/Tun 12) BocTynHO [ONONHUTENbHOE CPEACTBO
SKpaHUpPOBaHUNA NOAK/IOUYEHUI CETEBOro NUTaHuA. B
KauecTBe 3KpaHa MCNonb3yeTcAa KpbIWKa,
ycTaHaBnMBaeMas BHYTpU Kopryca Aans obecneyeHus
3alMTbl OT CYYaNHOro NPUKOCHOBEHUA K CUTOBbIM
KNnemMmmaM, B COOTBETCTBUMN C Tpe6bOBaHUAMU CTaHJAPTOB
BGV A2, VBG 4.

1,2 |3arnyLUK|/| pene |

PucyHok 2.1 PacnonoxeHue 3arnywek pene

2.3.1 MoHTax ¢ yyeTtom TpeboBaHun ADN

Ona npepoTBpalleHns UCKPOOOpa3oBaHUsA B COOTBETCTBUN
¢ EBponenicknm cornawieHnem o mexxgyHapogHom
nepeBO3Ke OMaCHbIX rPy30B MO BOAHbIM NyTAm (ADN) B
OTHOLLeHMU npeobpa3soBaTeneil YacToTbl ¢ 3awmTor IP00
(waccwm), IP20 (waccw), IP21 (Tun 1) nnn IP54 (Tun 12)
JOJKHbI ObITb MPEANPUHATHI Mepbl NPefoCTOPOXHOCTU.

. He ycTaHaBnuBaiiTe ceTeBOW BbIKNloYaTesb.

. YctaHoBUTe gna napameTpa napamemp 14-50 RFI
Filter 3HaueHwe [1] Bkn.

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

VLT® AQUA Drive FC 202

3 PaspelweHna n ceptndpmkatbl

B aTOM pasgene npuBeAeHO KpaTKoe OnucaHue pasinuHbix
paspeLLeHunii 1 cepTUPMKaTOB, OTHOCALLMXCA K
npeobpasoBatensam yactotel Danfoss. He Bce paspeleHus
OTHOCATCA KO BCeM Npeobpa3oBaTeniiM YacToTbl.

3.1 CooTBETCTBME HOPMAM 1 CTaHAAPTaM

VYBEJJOMJIEHU

HAJNNATAEMbIE OFPAHUYEHWA BbIXOAHOW
YACTOTbI

HauunHas c Bepcum MO 1.99, BbixogHaA yacToTa

npeo6pasoBaTens YacTOTbl OrpaHMYeHa ypoBHem 590 Iy
B COOTBETCTBUM C SKCMOPTHLIMU NpaBunamu.

3.1.1.1 MapkunpoBka CE

Mapkuposka CE (Communauté Européenne) ykasbiBaer,
YTO MPOU3BOANTENb MPOAYKTa BbIMOHUM BCE NMPUMEHUMbIE
anpekTusbl EC. InpekTuebl EC, npumeHnmble K
KOHCTPYKLMM U N3roTOBNIeHMIO Npeobpa3oBaTenell YacToTbl,
nepeuuncneHsl B Tabauya 3.1.

YBEZJOMJIEHU

MapkunpoBka CE He onpegenseT KauecTso nsgenus. Mo
mapkuposke CE Henb3A onpegenntb TeXHUYeCKmne
XapaKTepucTuKu.

[Avpektnea EU Bepcua
[vpeKTnBa No HW3KOBONILTHOMY 060PYAOBaHMIO 2014/35/EU
[npeKkTnBa No aneKTpoMarHNTHoON cosmectumoctn |(2014/30/EU
[AupekTnea o MawnHHOM o6opyaosaHumn” 2014/32/EU
AupekTtuBa ErP 2009/125/EC
Oupektnea ATEX 2014/34/EU
OupektnBa RoHS 2002/95/EC

Ta6nuua 3.1 AupektuBbl EC, npumeHumble K
npeobpasoBaTefiAM 4acTOTbl

1) Coomeemcmaue mpebosaHusm oupekmusbl 0 MAWUHHOM
o0bopydosaHuu mpebyemcs mosibko 0518 hpeobpaszosamerneli
yacmomesl ¢ UHMe2PUPOBAHHLIMU (yHKUUAMU 6e3onacHocmu.

YBEJOMJIEHU

Mpeo6pasoBaTeny 4acToTbl C MHTErPYPOBAHHOM
dyHKUmelnn 6e3onacHOCTH, Takol Kak Safe Torque Off
(STO), pomkHblI oTBEeYaTb TPe6GOBaHNAM ANPEKTUBBI O
MaLUMHHOM 060pyZOBaHUM.

D,eKﬂapaLlVlVl COOTBETCTBUA OOCTYNHbI MO 3anpocy.

JvpeKTMBa No HN3KOBOJILTHOMY 060pYyfOBaHMIO

B cooTBeTCTBUU C ANPEKTMBON MO HN3KOBONBTHOMY
obopynoBaHuio, BCTynuBLUel B felicTBre ¢ 1 siHBaps 2014
r., Npeobpa3oBaTenin YacToTbl JOSKHbI UMETb MapPKNPOBKY
3Hakom CE. [lupekTriBa No HW3KOBONBTHOMY 060pyLOBaHMIO

OTHOCUTCA KO BCEMY 3neKTpuyeckomy obopynoBaHuio, B
KOTOPOM MCMOJb3YIOTCA HaMpAXeHnA B AnanasoHax 50-
1000 B nepem. Toka unn 75-1500 B nocT. Toka.

Llenb anpektuBbl — obecneunTtb 6e30MacHOCTb Noaen 1
VCKIIOUNTD MOBPEXAEHNE MMyLLecTBa Npu paboTe
31eKTpoobopyaoBaHNA NPU YCIOBUK, YTO 060pyaOBaHMe
NPaBUNbHO YCTAHOBNIEHO M OOCNY>KUBAETCH, a TaKkKe
3KCMyaTUPYETCA COTNAacHO CBOEMY LieJIEBOMY
npenHasHavYeHuto.

OupekTyBa No 3NEKTPOMArHUTHOW COBMECTMMOCTM

Llenb AMpeKTrBbl NO 3NEKTPOMArHUTHOW COBMECTUMOCTM
(3MC) — ymeHbLINTb 3NeKTPOMarHUTHble MOMexm n
yAyuLNTb YCTONUMBOCTD 31eKTPoobopynoBaHNsA 1
YCTaHOBOK K TakuM nomexam. bazoBoe Tpe6oBaHue no
3alMTe U3 AUPEKTUBLI MO 3/IEKTPOMArHUTHOMN
COBMECTUMOCTM COCTOUT B TOM, UTO YCTPOWCTBA, KOTOpble
CO3[aloT dneKTpoMarHuTHble nomexu (3MIM) nnm Ha paboTy
KOTOpPbIX MOryT BANATb DMI1, fOMKHBI KOHCTPYMPOBATbCSA
TakMm 06pa3om, UToObl OrpaHMUNTL CO3aBaeMble
SNEKTPOMArHUTHbIE MOMEXU. YCTPOMCTBA AOMKHbI UMETb
npuemsnemblin ypoBeHb yctonumsoctn K SMI npu ycnosum
NPaBUNbHOW YCTAaHOBKM 1 OBCIYXMBAHUSA, @ TaKxe
MNCMNONb30BaHWA MO Ha3HAYEHMIO.

Ha yctpoiictax, ncnonb3yembix No oTAeNbHOCTU UK B
COCTaBe CMCTEeMbI, fONIXKHA 6bITb MapKuMpoBka CE. Cnctembl
He 06A3aTeNnbHO AOMKHBI MMeTb MapKkupoBky CE, ogHako
LOJKHbI COOTBETCTBOBaTb OCHOBHbIM TpeboBaHUAM Mo
3aWunTe, U3N0XKeHHbIM B gupekTuse no SMC.

D‘leeKTl/IBa O MalWWHHOM oGopynosaval

Lenb ONpeKTnBbl O MallMHHOM O60pyﬂ,OBaHVIVI —
ob6ecneyntb 6€30NacHOCTb NitoAEN U NCKIYNTD
noppexageHne nMmyuwecTtesa nNpu nNCnosib3oBaHNN
MexXaHn4yeckoro O60py,E|OBaHl/Iﬂ cornacHo ero uenesomy
npeaHasHavYeHuto. ﬂ,VIpeKTVIBa O MalWnHHOM O60py,D,OBaHVIVI
OTHOCUTCA K MallMHaMm, CoCToAWKnM 13 Ha6opa
COeHEHHbIX MeXxay co601 KOMMOHEHTOB MN yCTpOVICTB,
KakK MUHUMYM OAHO M3 KOTOPbIX cnocobHo (bVI3VILIECKI/I
asuraTbcA.

Mpeo6paszoBaTenyt YacToTbl C MHTEFPUPOBAHHBIMU
byHKUMAMM Ge30nacHOCTY JOMKHbI OTBEYaTb TPeGoBaHNUAM
AVPEKTVBbI O MAaLVHHOM 060PYAOBaHMN.
MpeobpasoBaTteny YactoTbl 6€3 GpyHKLUMUM 6e30MacHOCTU He
noanagatloT nof AencTene 3Ton gupeKkTusbl. Ecnn
npeo6pa3oBaTesib YaCTOTbl BXOANT COCTAaB CUCTEMbI
mMexaHuamoB, Danfoss MoXeT npefocTaButb MHbopMaumio
no Bonpocam 6e30MacHOCTM, CBA3AHHbBIM C
npeobpasoBaTenem 4acToTbl.

B cnyyae mncnonb3oBaHus npeobpasosatenein YactoTbl B
MallUMHaX, B KOTOPbIX UMeeTcs XOTs Obl 0fHa ABMXYLLAACA
YacTb, M3roTOBUTESb MaLUMHbI JOMKEH NPEeACTaBUTb
JeKnapauuio, MoATBepXKAAIoLLYI0 COOTBETCTBME BCEM

8 Danfoss A/S © 12/2017 Bce npaBa 3alyuLieHbl.
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PaspelueHns u ceptuduKkarbl

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

YMECTHbIM 3aKOHOAaTeIbHbIM HOPMaM N Mepam
npefoCToOPOXKHOCTU.

3.1.1.2 Oupektnea ErP

Ivpektuea ErP — 3T0 eBponeickasa gupekTnsa no
3KONOMMYHOMY AM3aiiHY ANA CBA3aHHbIX C 3Hepruen
n3genuid, B Tom Yncnie npeobpasosateneit yactoTbl. Lienb
[VPEKTNBbI — MOBbICUTb SHEPro3pPeKTUBHOCTb M CTeneHb
3aLUTbl OKPY>KaloLen cpefibl, B TO Xe BpemMsA yBennynsas
6e30MacHOCTb MCTOYHUKOB MUTaHMA. BnaHre Ha
OKPY>KaloLLylo cpefly CBA3aHHbIX C SHeprunen nsaenumn
BKJlOYaeT notpebneHne sHeprum B Te4eHne BCEro
XW3HEHHOrO LMKna nsgenus.

3.1.1.3 Jlnctuur UL

Mapknposka Underwriters Laboratory (UL) ynoctoBepser,
Ha OCHOBe CTaHAAPTU3MPOBAHHbIX UCMbITAHWUIA,
6e30MacHOCTb NPOAYKTOB 1 BbIMOMHEHUE 3KOMOTMYECKMX
TpeboBaHuii. Npeobpa3oBaTeny YacToTbl, pacCUUTaHHbIE Ha
HanpsxeHue T7 (525-690 B), ceptudurumpytotca Ha
cooTBeTcTBME UL TONbKO B AManasoHe HanpsXeHun 525-
600 B. MNpeobpa3oBaTtenb YacToTbl yaoBAeTBOPAET
Tpe6oBaHmam UL 61800-5-1, Kacalowmmcsa TEMNIOBON
namATtn. NMogpobHee cm. enrasa 10.6.1 Tennosas 3awuma
dsuzamerns.

3.1.1.4 CSA/cUL

Pa3speweHne CSA/cUL oTHocuTca K npeobpasoBaTtenam
YacTOTbl C HOMUHaNbHbLIM HanpsxeHnem 600 B n Huxke.
ITOT CTaHAapT rapaHTUpyeT COOTBETCTBUE 060pyAOBaHMA
ctaHpgapTam UL B OTHOLWEHWW 3NeKTpUYeCcKon 1 TensioBomn
6e30MacHOCTM NpU YCIOBUWN YCTaHOBKM npeobpa3oBaTens
YacToTbl B COOTBETCTBUM C NpuUaraeMon MHCTPYKUMen no
3KCnyaTauumn/MoHTaxy. TOT 3HaK YKa3blBaeT Ha TO, YTO
NPOAYKT COOTBETCTBYET BCEM HEOOXOAVNMbBIM TEXHUYECKUM
TpeboBaHMAM U NpoLuen BCe HEOOXOAMMbIE UCMbITAHNA.
CepTnduKaT COOTBETCTBMA NPEAOCTABNAETCA 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 npoayKTbl,
ucnonb3yemble B 30He EAC, JOMKHbBI ObITb KynneHbl y
KomnaHun Danfoss BHyTpu 30HbI AeiicTeus EAC.

3.1.1.6 UKrSEPRO

Ceptndukat UKrSEPRO obecneumBaeT KayecTBo U
6e30MacHOCTb NPOAYKTOB 1 YCIIYT, @ TakkKe K CTabunibHOCTb
NPOV3BOACTBA B COOTBETCTBUM C YKPAWHCKMMN HOPMaMu 1
ctanpaptamu. Ceptudukar UkrSepro Asnaetca
0653aTeNIbHbIM AOKYMEHTOM /1 TAMOXKEHHOW OUNCTKN
nobbIX NPOAYKTOB, MOCTYNAIOLMNX Ha TEPPUTOPUMIO YKpauHbI
1 BbIMyCKaeMbIX 3a ee npepesbl.

3.1.1.7 TUV

TUV SUD — 370 eBponeiickas opraHnsauusa obecneyeHus
6e30MacHOCTU, KOTopas NoATBePXKAaeT GpYHKLMOHANbHYO
6e30MacHOCTb Npeobpa3oBaTens YacToTbl B COOTBETCTBUN C
EN/IEC 61800-5-2. TUV SUD TtectupyeT npoayKTbi 1
KOHTPONMpPYET UX NPOV3BOACTBO, obecneumsas
cobniofieHne KOMMaHVAMIU CBOUX MpaBuJl.

3.1.1.8 RCM

3Hak RCM (Regulatory Compliance Mark, 3Hak
COOTBETCTBMA HOPMATUBHbIM TPpe6OBaHNAM) yKa3biBaeT Ha
COOTBETCTBME TENEKOMMYHMKALNOHHOIO 060pyaoBaHNA 1
o6opyposaHna IMC/pagnoceasu TpeboBaHNAM
yBefoMmneHnsa o Mmapkmposke SMC, npeabABnaembiM
YnpaBneHnem no cBA3N U cpeAcTBaM MacCOBOW
nHdopmaumm Asctpanuu. B HacToAwlee Bpema 3Hak RCM
ABNAETCA efUHbIM 0603HaueHneMm, OXBaTbIBaOLNM
TpeboBaHMA K MmapkmnpoBke 3Hakammn A-Tick n C-Tick.
CootBetctBre RCM TpebyeTtca AnA pasmelleHus
3N1eKTPUYECKNX N 3NEKTPOHHbIX YCTPONCTB Ha PbIHKE
ABctpanuu n Hoson 3enaHgnn.

3.1.1.9 Mopckoe obopynoBaHue

[na nonyyeHnsa NUUEH3UN perynaTopa 1 CTPaxoBOK
obopynoBaHue ana NpYMEHeHUA Ha Mope —
ncnonb3yemoe Ha cygax u HedrerazofobbiBaloLLmx
nnat$popmax — AOMKHO BbITb cepTUGMLUPOBAHO OAHNM
WM HECKONBbKUMW MOPCKUMU KNaccudUKaLMOHHbIMI
obuwectsamu. Mpeobpaszosateny yactotbl Danfoss VLT®
AQUA Drive moryT umetb ceptdukaTbl OT 12 pasnnyHbIx
MOPCKMX KNTACCUPUKALMOHHBIX OOLLEeCTB.

na npocMoTpa 1 pacneyvaTky paspeLleHunii n
cepTMdMKaTOB Ha MOPCKOe NMPUMEHeHWe MoceTuTe pasaen
3arpysok Ha caiite drives.danfoss.com/industries/marine-and-
offshore/marine-type-approvals/#/.

MG22B250
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VLT® AQUA Drive FC 202

3.1.2 lNpaBuna sKCNOPTHOrO KOHTPONA

Mpeobpa3zoBaTtenn YacToTbl MOTYT MogsnexaTb AeCTBUIO
pervoHanbHbIX U/ HaLMOHANbHBIX HOPM SKCMOPTHOMO
KOHTpoONA.

Homep ECCN ncnonb3yetca ana ob6o3HauyeHus
npeobpasoBaTeneil YacToTbl, MOANEXALLNX AENCTBUIO
npaBua 3KCNopTHoro KoHTponA. Homep ECCN yka3biBaeTtca
B COMPOBOAWTENBHOW [OKYMEHTauMn npeobpasosatens
4acToThl.

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

3.2 Knacchbl 3aWwuTbl KOPNyCcoB

MpeobpasosaTenu yacToThl cepumn VLT® gocTynHbl B
Pa3nUUHbIX TUMax KOPMyCOB, YTO MO3BOMIAET Nyylle
COOTBETCTBOBATb TPeBOBAHUAM Pa3NNYHBIX NPUMEHEHWIA.
CBefleHVs O 3alLMTe KOPMYCOB 3AeCb NpeAcTaBfieHbl Ha
OCHOBe [ABYX MeXAyHapOoAHbIX CTaHAAPTOB:

. Tun UL — o3HauaeT, 4To Kopnyc COOTBETCTBYET
ctaHgaptam NEMA (National Electrical Manufac-
turers Association, HaunoHanbHasa accoumauyusa
npov3BoguTenei 3n1eKTpoobopyaoBaHNS).
TpeboBaHMA 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 CLLA.

CraHpapTHble npeobpasosaTeny yactothl Danfoss VLT®
OOCTYNHbI B Pa3fIMyHbIX TMMAX KOPNycoB, COOTBETCTBYHOLMNX
TpeboBaHuAM cTeneHn 3awmTol IPOO (waccm), IP20
(3awmiieHHoe waccn), IP21 (UL Tun 1) n IP54 (UL Tun 12). B
3Tom pykoBogcTBe Tun UL o6o3HauaeTca coBom «Tumy,
Hanpumep: IP21/tun 1.

Crangapt tuna UL

Tun 1 — KOHCTPYKUMA KOPMYyCOB NMO3BONAET UCMONb30BaTh
UX BHYTPM NomeLlleHWin 1 obecneumBaeT 3alWmTy nepcoHana
OT CNy4YaliHOro KOHTaKTa C 3aKpbiTbiM 06opyAoBaHMEM, a
TaKkXKe 3aluTy OT nonagaHua rpasu.

Tvn 12 — kopnyca o6ulero HasHayeHus, NpefHa3HayeHHble
ANA UCNOMb30BaHNA BHYTPY NOMELLEHUI 1
obecrneyunBaloLMe 3alUTy 3aKpbITOro 060pyAoBaHNA OT
cnegylowmx 3arpasHeHnm:

. BOJIOKHQ;

. BOPC;
. Mbifib U FPA3b;

. BOAsAHbIe OpbI3ry;

. KanenbHoe MpocaymBaHue;

. CTEeKaHVe KamnisiMy U BHELLHASA KOHAeHcauus
KOPPO3UOHHO-HEAKTUBHbIX >KUAKOCTEN.

Kopnyca He [OJI>KHbl MMETb CKBO3HbIX OTBepCTVIIZ,
JIEFKOCBbEMHDbIX CTEHOK UK OTBepCTI/IVI AnAa coegunHeHna c
Ka6EI'IEI'IpOBO£|aMI/I, 3a UCKNK4yeHnem OTBepCTI/IVI,
OCHALLEHHbIX MAaC/TIOCTONKON I'IpOKﬂa,D,KOVI ANA MOHTaXa
MaCNoOHENPOHMUAeMbIX UK NbINneHeNPOHNLaeMbIX
MeXaHN3MOB. ,U,Bele,bI TaKXe CHabXeHbl MacNOCTONKUMM
npokKnagkamu. Kpome TOro, Kopnyca ana coyeTaHUn
KOHTPOMIEPOB NMEIKT HaBeCHblIE ABEPLUbl, KOTOPble
OTKpPbIBAOTCA BOKpPYr BepTVIKaJ'IbHOVI OCN N TONbKO C
NOMOLLbIO cneunanbHbIX NHCTPYMEHTOB.

Cranpapr IP

B Tabnuya 3.2 npepcTtaBneHbl JaHHblE O CONOCTaBAEHUN
ABYX CTaHAapToB. B Tabnuya 3.3 nokasaHbl 3HaueHUA
undposbix Kogos IP 1 gaHbl onpeaeneHns ypoBHen
3awmTbl. Npeobpa3oBaTeny YacToOTbl COOTBETCTBYIOT
TpeboBaHMAM 060MX CTaHOAPTOB.

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

Tvn 1 1P21
Tvn 12 IP54

Ta6bnuua 3.2 CootBeTcTBMe cteneHen 3awmutbl NEMA n IP
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PaspelueHuns n ceptudukatbl PykoBoacTBO NO NPOEKTMPOBaHNIO

1-a yndpa 2-a yndpa YpoBeHb 3awuTbl

0 - HeT 3awuntbl.

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

2 - 3awmTa oT NPOHMKHOBEHUA NpeameToB 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

NHCTPYMEHTbI B KOopnyc.

4 - 3awmTa oT NPOHUKHOBEHVA 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 Najaolwunx Kanenb BoAbl.

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

3awmTa oT BOAbI, Nonagatolen nog yrnom 60°.

3awumTa oT 6pbI3r BoAbl.

3awmTa OT CTPYN BOAbI.

3awmTa OT MOLLHbIX CTPYI BOAbI.

3awmTa OT BPEMeHHOro norpy»eHuna.

|
[e< BN Ie N U, I N REUV Iy ]

3awmTa ot NOCTOAHHOIO norpy»eHuvA.

Ta6nuua 3.3 PacwmndpoBka KogoB creneHen 3awuTbl IP

MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3alymiieHbl. 11



OnucaHne usgenus VLT® AQUA Drive FC 202

4 OnuncaHne n3pgennsa

4.1 VLT® High—power Drives Bbixo0Has mowHocme usmepaemca npu 400 B (kBm) u npu 460 B (n.
c).

Mpeo6pasosatenu yactotbl VLT®, onvcaHHble B 3TOM

PYKOBOACTBE, AOCTYMHbI B HaNOSIbHOM, HACTEHHOM W

kBT" |n. c.) |Kopnyca B Hanuuum
75 75 D1h/D3h/D5h/D6h
90 100 |D1h/D3h/D5h/D6h

WwKadHOM mcnonHeHmn. Bce npeobpasoBaTenm 4acToTbl

VLT® coBmecTumbl C Mio6bIMY CTaHAAPTHLIMI TUMaMM

ABVraTeneri, MoryT 6biTb HaCTPOEHbl NOA PaBboTy C HUMU 1 110 | 125 |D1h/D3h/D5h/D6h
ONTUMU3NPOBAHBI MO Pacxofy 3Heprun. ITo No3sonsaeT 132 150 | D1h/D3h/D5h/Déh
n3bexxaTb OrpaHUYeHUin NakeTHbIX PeLleHNid, rae NPUBOA 160 [ 200 |D1h/D3h/D5h/D6h
paccuntaH Ha UCNONb30BaHNE C KOHKPETHbIM ABUraTenem. 200 250 [D2h/D4h/D7h/D8h
250 300 |D2h/D4h/D7h/D8h
Mpeumywectsa npeo6pasosateneil yactotbl VLT® 315 | 350 [D2h/D4h/D7h/D8h
o BbinycKaloTcA B pasinyHbIX TUNopasmepax ¢ 400 | 400 |D2h/D4h/D7h/D8h
PasNNYHBIMU KNaccamm 3aLyunTbl. 450 | 450 |E1h/E3h
. KM 98 % cHWXaeT sKcnnyaTaLvoHHble pacxofpbl. >00 500 |E1h/E3h

560 600 (E1h/E3h
630 650 [E1h/E3h
710 750 |E2h/E4h
800 950 |E2h/E4h

L] YHuKanbHas KOHCTPYKUMA C TbIJIbHbIM KaHaJloM

CHUXaet HeO6XOp,VIMOCTb B AOMOJIHNTESIbHOM

060py0oBaHUA OXNAXKAEHWS, YTO AAaeT SKOHOMUIO
pacxofoB Ha MOHTaX U YMeHbLIaeT

neproanyeckme pacxopbl. Ta6nunua 4.2 HoMuHanbHas MOLHOCTb KOPNYycoB, 525-690 B
. Bonee HM3Koe 3HepronoTpebneHve 1) Bce 3Ha4YeHUs HOMUHAIbHOU MOWHOCMU YKA3aHbI 018 PeXXUMO8 C
obopynoBaHMEM OXNTAXXAEHUA, pa3MeLleHHbIM B HopmaseHoU nepezpy3koti (NO).
NOMeLLEeHUN LWNTOBOW. BeixoOHas mowHocme usmepsaemcsa npu 690 B (kBm) u npu 575 B (n.
o bonee HM3KaA cTtoMmocTb BnageHuA. c).
. OpuHakoBbIl HTEPENC nonb3oBaTena y Bcex

npeo6pasosatenen yactotbl Danfoss.

. MacTepa nepBoHauyanbHON HaCTPONKHM
afanTMpOBaHbl MOA KOHKPETHble MPYMEHEHUA.

. MHoronasblUHbIN MHTepdenc nonb3oBaTens.

4.2 Tunopa3smep Kopryca o HOMUHaNbHOW
MOLHOCTN

kBT" |n.c." |Kopnyca B Hanuuun

110 150 |D1h/D3h/D5h/D6h

132 200 |D1h/D3h/D5h/D6h

160 250 |D1h/D3h/D5h/D6h

200 300 [D2h/D4h/D7h/D8h

250 350 |[D2h/D4h/D7h/D8h

315 450 |D2h/D4h/D7h/D8h

355 500 |E1h/E3h

400 600 |[ETh/E3h

450 600 |[E1h/E3h

500 650 |[E2h/E4h

560 750 |E2h/E4h

Ta6nuua 4.1 HomnHanbHas MowHOCTb KoprnycoB, 380-480 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3AHbI 011 PeXXUMO8 C
HopmasneHoU nepezpy3kou (NO).
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Dt

OnucaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

4.3 0630p Kopnycos, 380-500 B

Pasmep Kopnyca

D1h

D2h

D3h

D4h

D5h

D6h

D7h

D8h

HomuHanbHaa mowHocTb"

BbixogHas MOLWHOCTb
npu 400 B (kBT)

110-160

200-315

110-160

200-315

110-160

110-160

200-315

200-315

BbIxogHas MOLHOCTb
npw 460 B (n. c.)

150-250

300-450

150-250

300-450

150-250

150-250

300-450

300-450

Knacc 3awutbl

IP

IP21/54

IP21/54

IP20

IP20

IP21/54

IP21/54

IP21/54

IP21/54

NEMA

Tvn 1/12

Tvn 1/12

Twun waccun

Tvn waccn

Tun 1/12

Tvn 1/12

Tun 1/12

Tun 1/12

AnnapatHble onuunn?

TbIIbHBIN KaHan n3

HepXxa 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) N¥]

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

(el el No) ol Neo) NY]

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

(el el No) No) Neo) NY]

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

Topmo3Hoi
npepbiBaTesnb

o

o

o

Knemmbl pekynepaumn

o] ©

o] ©

Knemmbl yenn
pasgeneHna Harpysku

O |O] ©

MpepoxpaHutenn +
pasfeneHne Harpysku

Pacuenutensb

ABTOMaTUYeCcKune
BbIKNOYaTenu

KoHTakTOopbI

NCcTOUYHMK nuTaHus 24 B
MocT. 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)

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)

Mny6buHa, 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)4

99 (218)

128 (282)

185 (408)

232 (512)

Ta6nuua 4.3 Mpeob6pasosatenn yactotbl D1Th-D8h, 380-480 B

1) Bce 3Ha4yeHUs HOMUHANBHOU MOWHOCMU YKA3aHbl 0718 pexumos ¢ HopmaneHol nepezpy3skoli (NO). BbixoOHas MoujHocms usmepaemcs npu
400 B (kBm) u npu 460 B (n. c.).
2) S = cmaHoapmHoe ucnonHeHue, O = onyus, NPoYepK 03Hayaem, Ymo onyus HedoCMynHa.

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

4) Mpu Hanuyuu Knemm yenu pasdesneHus HAzpy3Ku uu pekynepayuu.

MG22B250
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Dt

OnucaHune nsgenus

VLT® AQUA Drive FC 202

Pasmep Kopnyca

E1h

E2h

E3h

E4h

HomuHanbHaa mowHocTb"

BbixogHaa mowHocTb npu 400 B (kBT)

355-450

500-560

355-450

500-560

BbixogHaa mowHOCTb npu 460 B (n. c.)

500-600

650-750

500-600

650-750

Knacc 3awutbi

IP

1P21/54

1P21/54

IP20?

1P202

Tun UL

Tvn 1/12

Tvn 1/12

Lacecn

LWaccm

AnnapatHble onuun’

ToINbHbBIN KaHan 13 HepXXaBeloLel cTanm

3KpaH CeTn NUTaHnA

Ob6orpeBatenb

QOunbTp BY-nomex (knacc A1)

Safe Torque Off

bes LCP

lpaduueckan LCP

MpepoxpaHutenu

Joctyn K pagnatopy

TopMo3HoO npepbiBaTenb

Knemmbl pexuma pekynepaumm

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

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

Knemmbl uenu pasgeneHunsa Harpyskun

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

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

MpegoxpaHuTtenn + pasgeneqvie
Harpysku

e}

@]

Pacuenutennb

ABTOMaTMYeCKMe BbIKOYaTeENN

KoHTaKTOpb!

McTouHMK 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)

Mny6buHa, 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, 380-480 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 011 pexxumos ¢ HopmasbHou nepezpy3koli (NO). BbixoOHas mowHocms usmepsaemcsa npu

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

2) Kopnyca ¢ knemmamu pazdeneHus Hazpy3ku uiu pekynepayuu umetom cmeneHs 3awumel IP00, ocmanbHele Kopnyca umetom cmeneHs

3awumel IP20.

3) S = cmaHOapmHoe ucnonHeHue, O = onyus, NpoYepK o3Ha4ydem, Ymo onyus HedoCmynHada.

Danfoss A/S © 12/2017 Bce npaBa 3aluiLeHbl.
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Dt

OnucaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

4.4 0630p Kopnycos., 525-690 B

Pasmep Kopnyca | pih | D2n D3h D4h D5h D6h D7h D8h
HomuHanbHasa MowHoOCTb"
BbixoagHasa MOLHOCTb 75-160 200-400 75-160 200-400 75-160 75-160 200-400 200-400
npu 690 B (kBT)
BbixoagHana MOLHOCTb 75-200 250-400 75-200 250-400 75-200 75-200 250-400 250-400
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 waccn | 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} [0} (0} o
O6orpeBatenb (0] o (0] o (0] o () o
Safe Torque Off S S S S S S S S
Bes LCP (0] o (0] o 0 o () o
Lndposan LCP (e} (e} (0} (e} (0} (e} (0} (e}
lpaduyueckas LCP (e} (e} (e} [0} (0} (e} (0} (0}
MNpepnoxpaHuTenn (0} (6] (0} (6] (0} (6] 0} (6]
Hloctyn k paguatopy? 6] (o] 6] o o o 0 o
Topmo3Hom

- - (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]
ABTOMaTUYeCKME

- - - - - o - o
BbIKJIIOYaTEeNN
KoHTakTOpbI - - - - - (0} - o
NcTouHnk nutaHna 24 B

(0] o (0] o () 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)4 | 1027 (40,4)Y
LWunpuHa, 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)
Tny6buHa, 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)%

Tabnuua 4.5 NMpeob6pasosatenn yactotbl D1Th-D8h, 525-690 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 01 pexxumos ¢ HopmasnbsHou nepezpy3kol (NO). BbixoOHas mowHocme usmepaemca npu
690 B (kBm) u npu 575 B (n. c.).
2) S = cmaHOapmHoe ucnosiHeHue, O = onyus, NpoYepK 03HAYyaem, 4mo onyus HedoCMynHa.

3) Jocmyn k paduamopy He npedycMompeH Npu HAAUYUU MblIbHO20 KAHANA U3 Hepxaserowel cmanu.

4) lMpu Hanuyuu Knemm yenu pasdesneHus HAzpy3Ku U pekynepayuu.

MG22B250
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Dt

OnucaHune nsgenus

VLT® AQUA Drive FC 202

Pasmep Kopnyca

E1h

E2h

E3h

E4h

HomuHanbHaa mowHocTb"

BbixogHaa MowHocTb npu 690 B (kBT)

450-630

710-800

450-630

710-800

BbixogHaa mowHocTb npu 575 B (n. c.)

450-650

750-950

450-650

750-950

Knacc 3awutbi

IP

1P21/54

1P21/54

IP20?

1P202

Tun UL

Tvn 1/12

Tvn 1/12

Lacecn

LWaccm

AnnapatHble onuun’

ToINbHbBIN KaHan 13 HepXXaBeloLel cTanm

3KpaH CeTn NUTaHnA

Ob6orpeBatenb

(o} Ne] Ne]

(o} Ne] Ne]

QOunbTp BY-nomex (knacc A1)

Safe Torque Off

bes LCP

lpaduueckan LCP

MpepoxpaHutenu

Joctyn K pagnatopy

TopMo3HoO npepbiBaTenb

Knemmbl pexuma pekynepaumm

O|O0|Ofwn]|OfO|wn

O|O0|Ofwn]|OfO|wn

Knemmbl uenu pasgeneHunsa Harpyskun

(el Nl Nol No) o) Ne) Neoj N¥]

O[O|O|O|O0|O|O0|w

MpegoxpaHuTtenn + pasgeneqvie
Harpysku

e}

@]

Pacuenutennb

ABTOMaTMYeCKMe BbIKOYaTeENN

KoHTaKTOpb!

McTouHMK 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)

Mny6buHa, 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 yactotbl ETh-E4h, 525-690 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 011 pexxumos ¢ HopmasbHou nepezpy3koli (NO). BbixoOHas mowHocms usmepsaemcsa npu

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

2) Kopnyca ¢ knemmamu pazdeneHus Hazpy3ku uiu pekynepayuu umetom cmeneHs 3awumel IP00, ocmanbHele Kopnyca umetom cmeneHs

3awumel IP20.

3) S = cmaHOapmHoe ucnonHeHue, O = onyus, NpoYepK o3Ha4ydem, Ymo onyus HedoCmynHada.

Danfoss A/S © 12/2017 Bce npaBa 3aluiLeHbl.
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OnuncaHune nsgenus PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

4.5 Hanunyme KoMniekToB

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

Kopgbl ons 3akasa komnnekTa oxnaxaeHma NEMA 3R | - - (0] (0] - - - - - - - -
C BXO[OM C33Ji1/BbIXOJOM C3afM

USB-pa3bem B aBepu (6] 0} (6] (6] (6} (6] (6] (6} S S - -
LCP, undposas (6] 0} (6] o (6} (6] (6] (6} 0} (0} o 0}
LCP, rpaduueckasn? 0 o] (o] (o] 0 0 (o] 0 0 0 o] o]
Kabenb LCP, 3 m (9 ¢yTOB) (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0]
MoHTaxHbIN KoMmnnekT ana undposon LCP (6} 0} (6} o o (6} o o 0} (0} o 0}
(LCP, kpenex, npoknagka 1 Kabenb)

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

(LCP, kpenex, npoknagka n Kabenb)
MoHTaXHbI KoMnnekT ana scex LCP (6] (0] (0] (0] (0] (6] (0] (0] (0] (0] (0] (0]

(kpenex, npoknagka v Kabenb)

DKpaHMpoBaHMe CeTn NUTaHna - - - - - - - - 0} (0} - -
LnHa 3a3emneHna - - - - - - - - 0} (0} - -
Onuma BXoAHOW nnatbl (0] (0] (0] (0] (0] (6] (0] (0] - -
KnemMmHble Konoakun (0] (0] (0] (0] (0] (6] (0] (0] (0] (0] (0] (0]
BepxHuii BBOA AnsA Kabenein nepnudpepuinHon LWmnHbI (¢} (0} (e} (e} (e} (¢} (e} (e} (0} (0} (0} (0}
MNopcTaBka (6] (0] - - (0] (6] (6] (0] S S - -
OxnaxpeHne c BXOAOM CHU3Y/BbIXOAOM CBeEpPXY - - (6] (6] - - - - - - o 0}
OxnaxpeHne C BXOAOM CHU3Y/BbIXOAOM C3aan (6] 0} (6] o - - - - - - (6] 0}
OxnaxpeHne C BXOAOM C3af1/BbIXOAOM CBEPXY - - - - - - - - - - (6] 0}
OxnaxkpeHne ¢ BXOAOM C3aAn/BbixofoM c3aau (6] 0} (6] (6] (6} (6] (6] o 0} (0} (6] 0}
OxnaxpeHune, TONIbKO BbIXOJ, CBEPXY - - (6] (0] - - - - - - - -

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

1) S = cmaHOapmHoe ucnonHeHue, O = onyus, NPoYepK 03Ha4Ydem, 4mo Komniaekm HedocmyneH 019 0aHHO20 Kopnycd. OnucaHus KOMNeKkmos
U KamasoxHele 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) Ipagudeckas LCP nocmasnsemcs 8 cmaHOapmHoU komniaekmayuu kopnycog D1h-D8h u ET1h-E4h. Ecnu mpebyemcs 6onee oOHoul
2pacpudeckoli LCP, 0ocmynHbl koMnsieKmeol 0718 NOKYNKU.

MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3alymiieHbl. 17



OcobeHHOCTU n3genusa

VLT® AQUA Drive FC 202

5 OcobeHHOCTU n3penus

5.1 ABTOomMaTtuyeckme paboumne pyHKUUN

ABTOMaTUYecKne paboune GyHKLMU aKTUBHbI Nocse
BK/lOUeHNA npeobpa3oBaTesia YacToTbl. BONbWMHCTBO 13
HMX He TPebyioT NPOrpaMMUPOBaHUSA UM HAacTPONKK. B
npeobpasoBaresie YaCcTOTbl UMEETCA PAL BCTPOEHHBIX
3aLUTHBIX GYHKLMIA, KOTOPbIE 3aLUMLLAIOT Cam
npeobpasoBatesib U NPVBOAUMbBIV M ABUraTeNb.

Bonee noppo6Hoe onucaHre nobbix Tpebyembix HaCTPOeK,
B YaCTHOCTV MapameTpoB ABUraTens, CM. B pyKogodcmeae no
Nnpo2pamMmupo8aHuro.

5.1.1 3awuTa OT KOPOTKOro 3amblKaHUA

OBuratenb (mexdasHoe)

Mpeobpa3oBaTesib YaCTOTbl UMEET 3aLUMTY OT KOPOTKOrO
3aMblKaHNA Ha CTOPOHE ABUraTesisi, OCHOBaHHYIO Ha
U3MEPEHUN TOKa B Kaxkaon U3 Tpex ¢a3 asuratens.
KopoTtkoe 3ambikaHve mexay AByMsA BbIXOAHbIMM da3amu
NPVIBOAUT K Meperpyske nHBepTopa no ToKy. MiHeepTop
OTKJI0YAETCA, KOrfa TOK KOPOTKOrO 3aMblKaHWs MPEBbILIAET
gonyctmoe 3HaueHue (Alarm 16, Trip Lock (asapulirblli
cueHan 16, brokuposka omko4eHus)).

CropoHa cetn

MpaBnnbHO paboTatowmin NnpeobpazosaTesib YacTOTbI
OrpaHvMuMBaeT TOK, NOTpebnaemblil UM 13 NCTOYHUKA
nuTaHuA. Tem He MeHee, ANA 3alWNUTbl Ha CJlyYall MONOMKM
KOMMOHEeHTa BHYTpM NpeobpasoBaTens 4acToTbl
(HemcnpaBHOCTb NEPBO KaTeropuun) pekomeHayeTca
MCMosNb30BaTb NPefoXpaHMTENn U/Mnn aBToMaTnyeckme
BbIK/IOYATENN Ha CTOPOHEe CeTu NuTaHuA. Micnonb3oBaHue
npenoxpaHuTenen Ha CTOPOHe CeTU NUTaHUA ob6A3aTeNbHO
onsa cootBeTcTBMA TpeboBaHuam UL.

YBEJJOMJIEHU

Ona obecneueHnna cootsetctBuA IEC 60364 (CE) u NEC
2009 (UL) ob6sa3aTenbHoO TpebyeTca ncnonb3oBaTb
npepoxpaHuTenu U/unn aBTomaTmyeckne BbiKloyaTenu.

Topmo3Hon pe3ncrtop
MpeobpasoBaTesib YaCTOTbl 3alYULLEH OT KOPOTKOro
3aMblKaHWA B TOPMO3HOM pe3uncTope.

PaspeneHune Harpysku

[nAa 3aWwmThl WKHBI MOCTOAHHOIO TOKa OT KOPOTKMX
3aMblKaHuWi1, a NnpeobpasoBaTteneil YacToTbl — OT
neperpysKu, yCTaHOBUTE NPefoXpPaHUTENN NOCTOAHHOrO
TOKa nocsiefoBaTeNnbHO Ha KNemMmax pasfaeneHunsa Harpysku
BCEX MOAKI/IOYEHHbIX 6110KOB.

5.1.2 3awuTa OT NPEeBbILLEHNA HaNPKEHNA

I'IpeBbu.ueHme HanpAxeHunA, cosgaBaemoe aABurarenem
HanmeeHme B Lenn NOoCTOAHHOIO TOKa yBen4ynBaeTCs,
Korga Agsuratesib nepexognTt B reHepaToprM pPexXunm. 10
nponcxoaunT B cieayrownx cnydasx.

. Harpyska packpyumBaeT gsuratenb npu
NOCTOAHHOWN BbIXOAHOW YacToTe NpeobpasoBaTtens
YacToTbl, TO €CTb HarpysKka reHepupyeT sHepPruio.

. B npouecce 3ameaneHns npu 60bLIOM MOMEHTE
VHEPLUYW, HU3KOM TPEHUU U CIIULLIKOM Masiom
BPEMEHW ANs 3aMeAJSIEHNs SHEPIUA He ycneBaeT
paccesTbCs B BUAE NOTEPb B CUCTEME
npeobpasoBaTensa YyacToTbl.

. HeBepHasA HacTpolka KOMMNEeHCaUMN CKONbXeHWA
NPVBOAUT K MOBBILEHNIO HANPSXKEHUA B Lienu
NMOCTOAHHOIO TOKa.

. Mpotneo-3[C npu paboTte aAuratens c
NOCTOAHHbIMK MarHutamu. MNpwu Boibere Ha
6onbwnx obopoTax Npotneo-dC oT gBuratena c
MOCTOAHHBIMM MarHUTamy NoTeHUUAIbHO MOXEeT
NPeBbICUTb MaKCMManbHO [OMNYCTUMOe
HanpsXeHve nNpeobpasoBaTenia YacToTbl, YTO
MOXeT CTaTb NPUYMHON NONOMKU. YTOObI
npefoTBpPaTTb 3TO, 3HaYeHne
napamemp 4-19 Max Output Frequency
aBTOMaTMYeCKM OrpaHMYMBaETCA NCXOAA U3
pe3ynbTaToB BHYTPEHHEro pacyeTta, OCHOBaHHOIO
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 A0 CANWKOM 60Mblumx
cKopocTel (Hanpumep, BCneCcTBUE Ype3MePHOro
camoBpalyeHns) He0O6X0ANMO OCHACTUTb
npeo6pasoBaTtenib YaCTOTbl TOPMO3HbIM PE3UCTOPOM.

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

DyHKLUMN TOPMOXKEHUA

InAa pacceaHns N36bITOYHOW SHEPTM TOPMOXKEHWA CnepyeT
MOAKIOUNTb TOPMO3HON pe3ucTop. MoaknioueHne
TOPMO3HOrO pe3ucTopa no3sonaeT pabotatb Npu 6osbluem
Hanps>KeHWM B LeNy NOCTOSHHOIO TOKa B MnpoLecce
TOPMOXKEHW.

Ona ynydweHnA TOPMOXKeHNA 6e3 1Ccnonb3oBaHNA
TOPMO3HbIX PE3NCTOPOB MOXET MOXeT 6bITb Bbl6paH
pPeXnm TOPMOXKeHNA NnepemMeHHbIM TOKOM. JTa d)yHKLlI/IFl
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ynpaBnsieT nepemarHuyvMBaHMeM ABuratens npu paborte B
pexnme reHepatopa. lNoBbilleHMe 3neKTponoTepb B
ABuratene nossonsaet QyHKUUN KOHTPONA nepeHanpsaxeHns
(OVC) noBbICUTb KPYTALWMIA MOMEHT TOPMOXeHWs 6e3
npeBbIEeHNA npefena HanpPsXKeHns.

YBEJOMJIEHU

PeXxum TOpMOXKeHUsi MepemMeHHbIM TOKOM He Tak
3¢ PeKTMBEH, KaK AMHAMMNUYECKOe TOPMOXKEHUNE C
nomoLybio pesncropa.

KoHTponb nepeHanpsxeHusa (OVC)

Pexxum koHTpona nepeHanpsxeHna (OVC) ymeHbluaeT
OMacHOCTb OTK/IOUYEeHNA npeobpa3oBaTtenia YacToTbl NpU
nepeHanpseHnn B Lieny NocTOSHHOroO ToKa nyTem
aBTOMATMYECKOrO yBeNIMUYeHNA BPEMEHUN 3aMeleHNs.

YBEJJOMJIEHU

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

5.1.3 O6HapyxeHune obpbiBa dasbl
ABuratens

DyHKUKMA obHapyxeHNA obpbiBa dasbl ABMraTens
(napamemp 4-58 Missing Motor Phase Function) BkntouyeHa
Mo yMONYaHuo, YTobbl NPefoTBPaTUTL NOBPEXAEHUE
aBuraTtens B cniydae ob6pbiBa ¢dasbl ABuratens. Hactporika
no ymonyaHuio — 1 000 mMC, HO ee MOXHO VU3MEHUTb,
UTOObI YCKOPUTb OBHapYXeHue.

5.1.4 O6HapyxeHne acummeTpun
Hanps>KeHWA NUTaHNA

PaboTa npu 3HauUMTENbHON ACUMMETPUN CETU NMUTAHUSA
CHVXKaeT CpoK CNy6bl ABUraTens u npeobpasosatens
yacTotbl. Ecnu gBuratenb noctosiHHO paboTtaeT npu
Harpyske, 6113Kol K HOMUHANbHOW, YCI0BMA paboThl
cumTatoTca KecTkumu. Mo ymonuaHuio, B cnyyae
aCUMMETPUM HaNPSXKEHUA NMUTAHNA NPOUCXOAUT
OTK/oueHVe npeobpasoBaTenis YacToTbl

(napamemp 14-12 Response to Mains Imbalance).

5.1.5 KommyTaumsa Ha Bbixofe

[llo6aBneHne nepeknioyaTens Ha BbIXOLE MEXAY
fBuratenem u npeobpasoBaTeneM YacToTbl pa3peLleHo,
OfiHaKO MOTYT NOABAATLCA COOOLEHNA O HEUCMPABHOCTU.
Danfoss He pekoMeHAYeT MCMOoNb30BaTb 3Ty GYHKUMIO AN
npeobpasoBaresnel YacToTbl 525-690 B, nofgKnOUYeHHbIX K
cetn IT.

5.1.6 3awuTa OT NeperpysKku

Mpepen momeHTa

QyHKUMA Npegena KpyTALWEero MOMeHTa 3aluumiiaet

ABuUraTesib OT neperpysky He3aBMCMMO OT CKOPOCTU

BpaLeHus. NpeaenbHbIN KPYTALWMIA MOMEHT

yCTaHaBnMBaeTCcA B NapameTpax napamemp 4-16 Torque

Limit Motor Mode n napamemp 4-17 Torque Limit Generator

Mode. Bpemsa fo oTKOYEHUA NpY NOABAEHUN

npegynpexaeHna O NpeBbieHnn nNpegena KpyTAwero

MOMEHTa yCTaHaBNMBaeTcA B napamemp 14-25 Trip Delay at

Torque Limit. 5

lMpenen no Toky

MNpepenbHbIN TOK YCTaHaBNMBaeTCA B

napamemp 4-18 Current Limit, a Bpema Jo OTKNoYeHns
npeobpa3oBaTtena YacToTbl yCTaHaBNNBAETCA B
napamemp 14-24 Trip Delay at Current Limit.

MNpepen ckopocTtu

HwxHuin npegen ckopoctw, lMapamemp 4-11 Motor Speed
Low Limit [RPM] wnn napamemp 4-12 Motor Speed Low Limit
[Hz], no3BonAeT orpaHNUYUTL MUHUMasbHYO pabouyto
CKOPOCTb Arana3oHa CKopocTeil npeobpasoBaTens
YacToThl.

BepxHuin npegen ckopoctw, lMapamemp 4-13 Motor Speed
High Limit [RPM] wnn napamemp 4-19 Max Output
Frequency, no3BonfeT orpaHNUYNTb MakCMarbHY
BbIXOLHYIO CKOPOCTb, BbljaBaemyto npeobpasoBaTtenem
YacToThl.

dneKkTpoHHoe TennoBoe pene (3TP)

OTP — 370 3nekTpoHHaA GyHKLUMA, KOTOpasa Ha OCHOBe
BHYTPEHHUX U3MEPEHUNn MMUTUPYeT BrmeTanmyeckoe
pene. XapakTepucTrka npefcTtaBneHa Ha PUcyHok 5.1.

Mpepen HanpsaXeHnA

Mpu pOCTMXKEHMM annapaTHO 3afaHHOro YPOBHA
HanpsXXeHNA MHBEPTOP OTKIOYaeTCAa ANA 3alWunThl
TPaH3MCTOPOB 1 KOHAEHCATOPOB Lenyu NOCTOAHHOIO TOKa.

Meperpes

MpeobpaszoBaTtenib YaCTOTbl COAEPXKUT BCTPOEHHbIE AATUMKM
TemnepaTypbl 1 HEMEeAJIEHHO pearnpyet Ha KpUTUYeckne
3HayeHNA B COOTBETCTBMM C anmnapaTHO 3aKOAUPOBAHHbIMU
npegenamu.

5.1.7 3awwmTa OT 6MIOKMPOBKM poTopa

Bo3MOXHbI cuTyauum, Korga potop 6nokupyetcs
BC/IeZCTB/E YPE3MEPHOI HArpysku Ui no Apyrum
npuymHam. 3abNoKMpPOBaHHbIV POTOP He CnocobeH
obecrneunTb 4OCTAaTOYHOE OXNaXAeHVe, B pe3ynbTaTe Yyero
MOXET MPOU30NTU NneperpeB 0OMOTOK [BUraTens.
Mpeobpa3oBaTenb YacToTbl CNOCO6EH OOHAPYXUTb
cuTyauuio 6JIOKUMPOBKM POTOPA C MOMOLLBIO KOHTPOJIS
MarHMTHOrO NMOTOKA B Pa30OMKHYTOM KOHType 1 GpyHKLUMN
VVC* gna pBuratenein ¢ NOCTOAHHbIMU MarHUTaMm
(napamemp 30-22 Locked Rotor Detection).
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5.1.8 ABTOMaTnyeckoe CHUMKeHune
HOMWHANbHbBIX XapaKTepPUCTUK

MpeobpasoBaTesib YaCTOTbl HEMPEPbLIBHO NPOBEPAET
crnepyowme KpUTUYeckne ypoBHU:

. BbicoKylo TemnepaTtypy Ha nnaTe ynpasieHus unm
papuatope.
. BblCcOKylo Harpysky Ha fBuratesib.

. MoBbiweHHOE HanpAaxeHne B uenn noCctoAHHOro
TOKa.

. HwXHU npegen CKOpocCTun.

Mpn 06HaPYXEHNV KPUTUYECKOTO YPOBHA
npeobpasoBaTesib YaCTOTbl KOPPEKTUPYET YacTOTy
KommyTaumu. Mpu BbICOKMX BHYTPEHHMX TemrnepaTtypax u
HM3KOI CKOpOCTW ABUraTensa npeobpasoBaTeny YacToTbl
TaKXe MOryT MPUHYAUTENIbHO NepeKiounTb MeToj
kKommyTauun ¢ PWM Ha SFAVM.

YBEJOMJIEHU

ABTOMaTUYECKOE CHMKeHNEe HOMUHAlbHbIX
XapaKTepuCTMK NPONCXOANT UHa4e, Korga ansa
napametpa napamemp 14-55 Output Filter ykazaHo
3HaueHune [2] CuHyc.punemp, gukc.

5.1.9 ABTOMaTnyeckasa onTumMm3lauuns
SHepronoTpebneHus

B pexnme aBTOMaTMUeCKo onTMM3aLmu
SHepronotpebneHua (AO3) npeobpaszosaTenb YacToThbl
HemnpepbIBHO OTCNEXMUBAET Harpy3Ky Ha ABuratesb 1
perynupyeT BbIXOAHOE HanpseHne AnA JOCTUMXeHNA
MaKcManbHom 3¢pekTnBHOCTU. [pn HebonbLIOW Harpyske
HanpsXeHVe NMOHWKAEeTCA U TOK ABMUraTensa CTaHOBUTCA
MWHVManbHbIM. 1na ABUratena npenmMyLlecTBa COCTOAT B
cnepyoLem:

° YBennueHune KA.

. CHWXXeHue Harpesa.
. bonee Tnxas pabora.

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

5.1.10 ABTOomMaTnyeckaa mogynaumsa
YacTOTbl KOMMYTaLUN

MpeobpaszoBaTenb YacTOTbl reHepPUPYeT KopoTKue
3MeKTPUYECKIEe UMMYNbCbl U onpeaenset popmy
nepemeHHoro Toka. CKOpoCTb, C KOTOPOW MPOXOAAT 3T
VMMYNbCbl, HA3bIBAETCA YACTOTOM KOMMyTaumu. Huskas
yacToTa KOMMyTauuu (Manas neproguyYHoOCTb MMNYNbCOB)
BbI3bIBAET WYM B ABUraTesne, No3Tomy npeanoUTUTenbHO
MCNonb3oBaHne 6onee BbICOKOW YacTOTbl KOMMYTALMN.
OfHaKO BbICOKAsA 4acTOTa KOMMYTALMM MPUBOAMUT Harpesy

npeo6pa3OBaTenﬂ 4acCTOoThbl, KOTOprVI MOMET OrpaHNYnNTb
TOK, MOoJaBaeMbl/ Ha ABUratenb.

ABTOMaTMyecKas MOAYNALMA YacTOTbl KOMMYyTaLm
aBTOMATWUECKN PErynnpyeT 3TN XapaKTepUCTUKN,
obecrneunBas MakCMMasbHO BO3MOXHYIO YacTOTy
KoMMmyTauun 6e3 neperpesa npeobpa3oBaTensa YacToTbl.
Bnaropaps perynvpyemoi BbICOKOW YacToTe KOMMYTaLmu
yacToTe WyM OT paboTbl ABWraTeNsa NPU HU3KMX CKOPOCTAX
YMEHbLIAETCA (B 3TVX PEXMMaX YMEHbLUEHVE CIbILUMOTO
LWyma Havbosee BaXkHO), B TO e Bpems npu
Heo6X0AMMOCTU Ha ABUraTenb BblAaeTcA MOSHAA BbIXOAHAA
MOLLHOCTb.

5.1.11 CHuXeHne HOMUHabHbIX
XapaKTepPUCTUK NPU BbICOKOM
yacToTe KOMMyTaunu

MNpeobpasoBaTenb YacTOTbl paccynTaH Ha HENpPEpPbIBHYIO
paboTy Npwv MONHOIN Harpy3Ke C YacToTamy KOMMYyTaLun OT
1,5 po 2 klu ana 380-480 B v ot 1 go 1,5 kl'u ana 525-690
B. [lnana3oH yacToT 3aBUCUT OT TMNOpa3mepa no
MOLLHOCTM 1 HOMUHANbHOIO HanpsaXeHus. YactoTa
KOMMYyTaLMK, NpeBbIaoLLas MakcMmaabHO AOMYCTUMbIE
3HauyeHnA 3TOro gmana3oHa, MPMBOAUT K MOBbILIEHHOMY
Tennoobpa3oBaHuWio B Npeobpa3oBaTtesie YacToTbl U TpebyeTt
NOHWXXEeHUA BbIXOAHOIO TOKa.

B npeobpa3osaTtene yacToTbl peann3oBaHa aBTOMaTMyecKan
GYHKUMA ynpaBneHna 4actoTon KOMMyTauumn B
3aBNCUMOCTY OT Harpysku. 3Ta ¢yHKUMA obecneymsaeTt
NnpermyLLecTBO Noaayun Ha ABUraTenb HacTONIbKO BbICOKOW
4acToTbl KOMMYyTaLMKW, HaCKOJIbKO 3TO [OMycKaeTcA
Harpy3kom.

5.1.12 XapaktepucTtnku npu KonebaHmax
MOLLHOCTHN

I'Ipeo6pasoBaTenb YacCTOTbl BblAepXMBaeET nepenaabl B
CeTU, TaKne Kak:
. nepexoHble npoueccobl;

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

MpeobpasoBaTtenib YaCcTOTbl aBTOMATUYECKN KOMMEHCMpyeT
OTK/IOHEHMA BXOAHbIX HanpsaxeHui Ha £10 % OoT HoOMMHana,
obecreurBas MosiHble HOMMHaJsIbHble MOLLHOCTb U
KpyTALWMA MomeHT asuratens. Ecnu BbibpaH
aBTOMAaTUYECKN nepesanyck, nocne BpemeHHoW notepu
HanpsXeHnA npeobpasoBaTesib YaCTOTbl aBTOMATUYECKN
BKtovaetca. Mpu nogxeate BpaLlaloLleroca Apuratens
npeobpa3oBaTesib YaCTOTbl CUHXPOHU3MPYETCA C
BpalleHnem aBuratensa nepep BKOYEHMEM.
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5.1.13 lNopaBneHne pe30OHaHCca

OyHKUMA NofaBNeHNA pe30oHaHCca yCTpaHaeT
BbICOKOYACTOTHBIN LUYM, BO3HUKAIOLWNIA BCIeacTeue
pe3oHaHca B asuratesne. [IoCcTyrnHbl aBTOMaTMyeckoe
nopasneHvie 1 NoAaBieHne BbiIGpaHHON BPYUHYIO YacTOTblI.

5.1.14 BeHTUNATOPLI C yripaBaeHNeM no
TemnepaType

JaTumkn B npeobpasoBaTene YacToTbl KOHTPONUPYIOT
paboTy BHYTPEHHUX BEHTUNIATOPOB oxnaxaeHus. Mpu
paboTe C HN3KOW Harpy3KoW, B peXxunme oXugaHusa uam
pe3epBa oxNaxaatoLlme BEHTUNATOPbI YacTo He
BpaLatoTca. [laTumMKky YMEHbLUIAIOT LUYM, MOBbILIAOT

3G dEKTUBHOCTb 1 MPOAJSIEBAIOT CPOK CNY»KObl BEHTUAATOPA.

5.1.15 CootBeTcTBUE TpeboBaHMAM IMC

dnekTpomarHuTHble nomexu (AMI) unm paguoyacToTHble
nomexu (BY-nomexm) moryT noBnuATb Ha paboTty
3NeKTPUYECKMX Lienein BCneAcTBue 31eKTPOMarHUTHOM
WHAYKUUW WA 31EKTPOMArHUTHOrO M3nyYeHus n3
BHeLLHero nctoyHmka. NpeobpasoBatesib 4acToThl
paccumTaH Ha BbiNonHeHWe TpeboBaHui ctaHgapTa IMC
ana puratenen |[EC 61800-3, a Takke TpeboBaHMNM
eBponenckoro ctaHaapTa EN 55011, Ytobbl obecneuntsb
COOTBETCTBME TPEOOBAHMAM K 3aLymTe OT U3NyYeHUN
ctaHgapTa EN 55011, kabenu geuratena fofxHbl 6biTb
SKpaHMPOBaHbl U Hagnexalmm obpasom 3agenaHbl.
MogpobHee o xapakTepmncTukax IMC cm.

enaea 10.14.1 Pesynemamei ucneimaxud SMC.

5.1.16 lTanbBaHMyecKana pas3BA3Ka KiiemMm
ynpasneHus

Bce Knemmbl ynpaBneHNa 1 BbIXOAHbIX pene ranbBaHUYecku
N30/IMPOBaHbl OT CETEBOrO MUTaHUA, YTO NO3BONAET
MOMHOCTbIO 3aLUTUTL LeNU KOHTPONIepa OT BXOLHOMO
TOKa. [InA Knemm BbIXOAHbIX pene TpebyeTcA oTaenbHoe
3a3emneHve. Takasa N30NALUA COOTBETCTBYET KECTKAM
TpeboBaHuAm PELV (3awmtHOe cBepXHU3KOE HanpsXeHwue)
K nsonauun.

lfanbBaHMyecKas pa3BA3Ka obecneumBaetcsa
aieayrowmumn KoMmnoHeHTamn:
L] WCTOUHMK nuTaHuA, BKNoYan Pa3BA3KY CUTHanoB.

. Opansepsbl IGBT, 3anyckatowme TpaHchopmaTopbl
1 onTonapbl.

. JaTumkm BbIXOLHOrO TOKa Ha 3ddekTe Xonna.

5.2 OyHKUMM ANA NONb30BaTeNIbCKUX
NpPUMeHeHnN

Ons ynydweHnsa xapakTepucTuk cuctembl B
npeobpasoBaTtenie YacToTbl MPOrPaMMUPYIOTCA GYHKLUN
AN1A Hambonee YyacTo UCMOMb3yemblX NpUMeHeHuid. OHK
TpebyloT NMb MUHUMANBHOTO MPOrPaMMUPOBAHNUA UMK
HacTpoKu. MoapobHble MHCTPYKLMU MO BKAIOUEHMIO STUX
bYHKLMI CM. B pyKOBOOCMBe NO Npo2pammupos8aHuio.

5.2.1 ABTOMaTuyeckasa agantauuns
aBuratens 5

ABTOMaTMyeckana agantauma asuratena (AAL) npepcrtasnsaer
cobol1 aBTOMaTUUeCcKyio npoueaypy, B Xoae KOTopoi
N3MEePSIOTCA SNEKTPUYECKME XapaKTepucTukn geuratens. B
xofe AALl cTpouTcA TOYHAA MoLeNb SNEeKTPOHHbIX
npoLeccoB B ABuUraTene, Yto NO3BoONAET NpeobpasoBaTesto
YacToTbl paccumTaTb ONTUMANbHYIO NMPOV3BOAUTENIBHOCTL U
KNA. BoinonHeHne npoueaypbl AALL TakKe MakcuMmsnpyeT
3¢ dekT GyHKUMM aBTOMATMUECKON ONTUMM3ALUW SHEPTUN
(AO3) B npeobpazosaTenie YactoTbl. AALl BbiNonHAeTCA 6e3
BpalleHuUs geuratens n 6e3 otcoegnHeHUs gBuratena ot
Harpysku.

5.2.2 BctpoeHHbin MMNA-perynatop

BcTpoeHHbIN nponopumroHanbHO-NHTErpanbHo-
anddepenumansHbiii (MAL) perynatop ycTpaHsaet
HeobXOAUMOCTb UCMOSIb30BaHNA BCMOMOraTeNbHbIX
ynpasnaoowmx yctponcts. NMN-perynatopbl ocyLiecTBnA0T
HernpepbiBHOE yrnpasfieHne cucteMammn ¢ 06paTHON CBA3bIO,
B KOTOpbIX TpebyeTcs BblaepxnBaTbh TpeboBaHUA K
JaBneHuto, pacxody, TeMnepatype unu apyrum
napameTpam.

MpeobpaszoBaTenb YacTOTbl MOXET MCMNOJIb30BaTb 2 CUrHana
06paTHON CBA3M OT [BYX Pa3HbIX YCTPOWCTB, UTO MO3BONSAET
perynupoBaTb CUCTeMY C pPasfvyHbIMU TPeboBaHUAMNK MO
o6paTHOI cBA3N. YTOObLI ONTUMM3MPOBATD
NpoV3BOANTENIbHOCTb CUCTEMbI, NPpeobpa3oBaTesib 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.
. HenocpepacteeHHOe M3MepeHvie 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 ABuUratens,

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 NoOMOLLbI0 MEXaHNYECKOrO TePMOBbIKITIoYaTeNs
(tvna Klixon) Ha undppoBom Bxoae.

. MocpeacTBOM BCTPOEHHOIO 31EKTPOHHOMO
Tennosoro pene (3TP).

OTP BbluMcnAeT TemnepaTtypy ABUratens C NOMOLLbIO
N3MepeHUA TOKa, YacTOTbl Y BPEMEHU paboTbl.
MpeobpasoBaTenib YacTOTbl OTOOpaxaeT Tennosyio
Harpysky Ha Buratesib B MpOLEHTaX U MOXeT BblaBaTb
npenynpexaeHne Npu AOCTMXKEHUN 3ajaHHOW MPOrPamMmMHO
BENNUYUNHBI NeperpysKu.

MporpammupyemMble BapuaHTbl AeCTBUIA NPy Neperpyske
No3BONAT Npeobpa3oBaTento YacToTbl OCTaHABAMBATb
[BUraTenb, yMeHbLUaTb BbIXOAHYIO MOLWHOCTb WA He
pearnpoBaTb Ha 3TO cocToAHMe. [laxke NPy HU3KKX
CKOpOCTAX NpeobpasoBaTesib YaCTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHfapTa no neperpyske
anekTpoasuratenen 12t.
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PucyHok 5.1 Xapaktepuctukmu 3TP

Mo ocn X MOKa3aHO COOTHOLWIEHWE MEXAY laur. W
HOMWHasbHbIM 3HaYeHUeM lgsur.. Mo ocn Y nokasaHo Bpemsa
B CEKyHAax nepep cpabatbiBaHvnem JTP, oTKAOUaoWmMm
npeobpasoBaTesib YacToTbl. Ha KpMBbIX NMoKasaHa
XapakTepHas HOMIVHasbHasA CKOPOCTb: BABoe 6onblue
HOMWHaSIbHOWM CKOPOCTU 1 0,2 OT HOMMUHANbHON CKOPOCTN.

Mpw HU3Kol ckopoctn yHKuua TP cpabaTbiBaeT npu
6o5ee HK3KON TemnepaType B CBA3M C MEHbLUUM
oxnaxaeHuem fsuratens. Takum obpa3om, ABuratesb
3alyMLLeH OT neperpesa fJa)e Ha Masion CKOPOCTU.
OyHKumA TP BbluMCnAeT TemnepaTypy ABWUraTensa Ha
OCHOBe (paKTMUeCKOro Toka U CKOpocTu. BbluncneHHas
TemnepaTtypa oTobpakaeTca Kak napameTp AfA UTeHWs B
napamemp 16-18 Motor Thermal.

[na peuratenen EX-e, ncnonb3yembix B 30Hax ATEX,
umeetca cneumanbHaa Bepcua ITP. 3Ta GyHKUMA no3sonAeT
3afaTb OnNpeAesieHHy0 KpUBYIO ANA 3awmuTbl Asuratensa Ex-
e. VIHcTpyKumn no HacTpoiike cm. B pykosodcmee no
npo2pammupo8aHuio.

5.2.4 TennoBasAa 3awuTa anAa asuratenen Ex-
e

Ana paboTbl ¢ gBuratenamn Ex-e B COOTBETCTBUU C
EN-60079-7 npeobpa3oBaTesib YacTOTbl OCHaLLEeH GpyHKLMeN
OTC/IEXMBaHWA TemMMepaTypbl BO B3PbIBOOMACHbIX Cpeaax
NMOMOLLbIO 3NIEKTPOHHOrO Tennosoro pene (ATEX ETR). Mpwu
Hanuuumn 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 OTCNEXMBaAHWA TEMNepPaTypbl BO B3PbIBOOMACHBIX
Cpepax C NMoMoLLblO IEKTPOHHOMO TEMIOBOrO pene
Mo3BONAET UCMOoSb30BaTh ABUraTenn Ex-e Bmecto 6onee
poporux, 6onee KpynHbIx 1 TaxKenbix gsuratenei Ex-d. Ota
bYHKLMA rapaHTMpYeT, 4To npeobpasoBaTesib YacToTbl
6yneT orpaHuuMBaTh TOK ABWUraTens u He JonycTuT
neperpesa.

Tpeb6oBaHuA, Kacawwumecsa aBuratenein Ex-e
. Y6eputecn, yto auratens Ex-e ceptudumumposaH
4ns paboTbl ¢ NpeobpazoBaTeNAMMN YacToTbl BO
B3pPbIBOOMNAaCHbIX 30Hax (3oHa ATEX 1/21, 30Ha
ATEX 2/22). lBuraTtenb AomkeH ObiTb
cepTPMLMPOBaAH AS1A KOHKPETHOM
B3PbIBOOMACHOW 30HbI.

. YctaHoBUTe ABuratenb Ex-e B 3oHe 1/21 nnun 2/22
B COOTBETCTBMM C cepTuduKaLmen asuratens.

YBEZJOMJIEHU

YcTtaHOBUTe npeobpa3oBaTtesnib YacTOTbl 3a Npefenamu
OMACHOW 30Hbl.

. Y6epwnTecn, uto gBuratens Ex-e ocHalyeH
cepTndnumpoBaHHbiM Mo ATEX ycTpoincTeom
3alWMThl ABUraTena oT neperpysku. 1o
YCTPONCTBO KOHTPONMPYET TemnepaTypy B
obmoTKax auratens. Mpy HanMuMU KPUTUYECKOTO
YPOBHA TemnepaTtypbl Unu B cnyyae
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HencnpaBHOCTN ychOVICTBO OTKNKOYaeT
ABuUratenb.

- Mnata VLT® PTC Thermistor Card MCB
112 obecneurBaeT KOHTPONb

Temnepartypbl ABuUratenda B COOTBETCTBUN

¢ TpeboBaHusmMn ATEX.
Mpeobpa3oBaTesib YaCTOTbl AOMMKEH
06s13aTeNbHO ObITb OCHalLEeH 3-6
Tepmuctopamun PTC, NogKmtoYeHHbIMMK
nocnepoBatesibHO B cootBeTcTBMM C DIN
44081 vnu 44082.

- Tak>Ke MOXeT 1CMoNb30BaTbCA BHELLUHee
3awmTHOoe yctponcTteo PTC ¢
ceptudunkatom ATEX.

. Mpu HanMuKMM cnegyowmx yCiosuin Heobxognum
CVYHYCONAHBIN GUNbTP:

- OnunHHble Kabenu (MMKN HanpsxeHNA)
WIW NOBbILIEHHOE CETEBOE HaMpAXeHUe
NPVBOZAT K BO3HNKHOBEHMIO
Hanps»KeHW, NPeBbILLALLNX
MaKCUMMasibHO AOMYCTUMOE Ha KiemMmax
LBuratens.

- MuHUManbHas YacToTa KOMMYyTaLmm
npeobpasoBaTens YacToTbl He
COOTBETCTBYET TpeboBaHMIo,
YCTaHOBNEHHOMY NMPOU3BOAUTENEM
pBwuratens. MuHuManbHasa yacTtoTa
KOMMyTauuy npeobpasoBaTens 4acToTbl
oTo6paxaeTca Kak 3HaueHue Mo

ymosnuaHuio B napamemp 14-01 Switching

Frequency.

CoBMecTUMOCTb ABUratensa u npeobpasoBaTtensa 4acToTbl
[ns psuratenen, cepTMGULNPOBAHHBIX B COOTBETCTBUN C
EN-60079-7, nsrotosutenem gsuratens npegocraBnaerca
CMWCOK AaHHbIX, BKIOYAKLWMX OrPaHNYEeHUA 1 NpaBuna, B
BMAE TEXHNYECKOrO OMMCAaHMA WK NAacnopTHON TabnMuKm
asuratens. MNpu NnaHUPOBaHUK, MOHTa)e, BBOAE B
3KCMNyaTaluuto, SKCnnyaTauum u obciyXrnsaHmm
Heob6xoAanMo cobnioaaTb OrpaHMYEHNUs 1 NpPaBuna,
YCTaHOBJIEHHble MPOV3BOANTENIEM B OTHOLIEHUU
cnepyoLWmx XxapakTepucTuk:

. MuHMUManbHasa yacTotTa KOMMYyTaUMK.
. MakcnmanbHbI TOK.

. MuHMManbHasA YacToTa ABuUraTtens.

. MakcumanbHasi yacToTa gBuraTens.

Ha PucyHok 5.2 nokasaH npumep Tpe6oBaHWiA Ha
nacnopTtHol Tabnunuke asuratens.

@

CONVERTER SUPPLY
VALID FOR 380 - 415V FWP 50Hz
3 ~ Motor

130BD888.10

ce 1180 (&) Ex-ellT3

1 — | MIN. SWITCHING FREQ. FOR PWM CONV. 3kHz
2 —|1=15Xl,, ta=10s teoo = 10mMin

3 —| MIN. FREQ. 5Hz MAX. FREQ. 85 Hz

PWM-CONTROL 5
f[Hz] 5 15 25 50 85

X/l 0.4 0.8 1.0 1.0 0.95
PTC °C DIN 44081/-82

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

MwuHumanbHasa yacToTa KOMMyTauunmn

MakcrmanbHbI TOK

MwuHumanbHaA YacToTa ABuratens

HlwlnNn]|—

MakcrmanbHaa yactoTa ABuratens

PucyHok 5.2 MacnopTtHasA Tabnuuka ABuratens c
o603HaueHnem TpeboBaHUI K Npeo6pasoBaTenio YacToTbl

Ona cny4yaeB cornacoBaHuA npeo6pasoBaTenﬂ 4acToTbl A
asurartena Danfoss 3ajaeT aneaywwne oonoNHUTENbHbIE
Tp66OBaHVIﬂ ana obecneyeHna [OCTaTOYHOW TEMIOBOW
3alWnTbl ABUraTena:

. 3anpelaeTca NpeBbiWaTh MakCUManbHO
JOMYCTIMOE COOTHOLLUEHVE MeXAay
TUNopasmepammn npeobpasoBaTtens YacToTbl U
auratens. TMNMYyHoe 3HayeHue cocTaBnAeT Iy, n
<2 X Imn

. YuuTbiBanTe BCe nepenafbl HaNPAXeHUA Mexay
npeobpasoBaTenem yactoTbl U Asuratenem. Ecnn
ABuratenb pabotaet npu 6onee HU3KOM
HanpsAXeHnK, YeM yKasaHo B xapakTepuctunkax U/
f, TOK MOXeT yBenmumnBaTbCA, Bbi3biBas
CpabaTbiBaHVe aBapuHONM CUrHaNM3aLuu.

Ana nonyyeHna JOMNONHUTENbHON MHGOPMaLM CM.
npvmep NpumeHeHnsa B 21asa 12 [lpumepsl npumeHeHus.

5.2.5 lponagaHve HanpaXeHnA

Mpy OTKNIOYEHUN HAMpPAXeHWsA ceTu npeobpasoBaTesib
YacToTbl MPOJOIIXKAET pPaboTaTb, MOKA HAMPSXKEHMWE B Lienu
NMOCTOSHHOIO TOKa He CHU3UTCA A0 MVHUMANbHOIO YPOBHS,
npy KOTOPOM MPOUCXOAUT OCTaHOB. MUHMMasbHOe
HanpseHve, NPy KOTOPOM MPOVCXOAUT OCTaHOB, 0ObIYHO
Ha 15 % HVXe HaUMEHbLIEr0 HOMVHANIbHOTO HanpsXXeHus
nuTaHuA. MNpoaomKUTeNbHOCTL PaboTel NpeobpasoBaTtens
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4acToTbl Npn Bblbere onpeaenAaeTca HanpaXeHnem cetun
nepea nponagaHMeEmM NUTaHNA U Harpy3K0|7| aABuratena.

Mpeobpa3oBaTesib YaCTOTbl MOXKHO HACTPOUTb
(napamemp 14-10 Mains Failure) Ha pa3Hble BUAbI OeNCTBUN
npv NponagaHuy CeTeBOro NUTAHUA:
. OTKnoueHne ¢ BNIOKMPOBKOIA Mocse notepu
NUTaHWA B Lienu NoCTOAHHOrO TOKa.

. Bblber ¢ noaxeaTom BpallaloLeroca asuratens
NPV NOABNEHUN HaMpPsXeHNsA
(napamemp 1-73 Flying Start).

. KuHeTnuyeckunin peseps.
. Ynpasnaemoe 3amepaneHue.

Mopxsat Bpalyatowweroca Asurartens

ITOT NapameTp NO3BONAET «MOAXBATUTb» ABUraTeNb,
KOTOpbIi cBOBGOAHO BpalLaeTcA BCIEACTBME NPONnagaHua
Hanps»KeHWA. DTOT NapameTp noneseH Ana UeHTpudyr un
BEHTUNATOPOB.

KnHetnuecknin peseps

3TOT NapameTp obecneurBaeT HeMpepbIBHYO paboTty
npeobpa3oBaTesiA YacTOTbl, MOKa B CUCTEME UMeeTCs
SHeprusa. B cnyyae KOpOTKOM NoTepu NUTaHWA OT CeTU
paboTa BO306HOBMAETCA MNOC/E BOCCTAHOB/IEHNA CETEBOIO
NUTaHWSA, NPV 3TOM CUCTEMA He OCTaHaBNMBAETCA U
KOHTPOJIb He TepseTcs HU Ha OJUH MOMEHT. MOXHO
YCTaHOBUTb OAUH U3 HECKOJIbKMX PEXMMOB KMHETUYECKOrO
pe3epsa.

MNoBeneHve npeobpasoBaTtensa YacToOTbl NPU NPonagaHum
HanpsXeHWA B CeTW HacTpanBaeTcA B MapameTpax
napamemp 14-10 Mains Failure v napamemp 1-73 Flying
Start.

5.2.6 ABTOMaTMYeCKU nepesanyck

MpeobpasoBaTesnb YacTOTbl MOXHO 3anNpPOrpamMmMUpPoBaTh Ha
aBTOMATMUECKUIA Nepe3anyck asuraTens nocne
He3HaUNTENbHbIX OTKIIUYEHW, HAaNpUMep Npwu
MOMEHTANbHON NoTepe MUTaHWS WX KONebGaHUAX NUTaHKS.
STa OyHKLMA NO3BOAAET YCTPAHUTb NOTPEOHOCTb B PYUYHOM
cbpoce v ynyywaeT BO3MOXHOCTY aBTOMATU3UPOBAHHO
3KCMyaTaumm ans yaaneHHo ynpaenisemMblx cuctem. Yucno
MOMbITOK aBTOMATMUECKOro nepe3anycka, a Takke Bpems
MeXy MomMblITKamy MOXET ObiTb OrpaHnNyYeHo.

5.2.7 TloAHbBIN KPYTAWMUIA MOMEHT Mpu
NOHWKEHHOW CKOPOCTK

MpeobpaszoBaTenb YacToTbl PaboTaeT Mo HacTparBaeMoi
Kpusoi1 B/Tu, obecneunBas NOMHbIN KPYyTAWMA MOMEHT OT
OBUraTens faxe npv yMeHbLUEHHbIX CKOPOCTAX BpaLleHNs.
MonHbIN BblAaBaeMblil KPYTALMIA MOMEHT MOXeT COBNagaThb
C MaKCVManbHOWN NPOEKTHOWN paboyeit CKOPOCTbio
asuratens. OToT npeobpasoBaTesib YacTOTbl OTIMYAETCA OT
npeobpa3oBaTeniell YaCToOTbl C MEPEMEHHbBIM UMK
MOCTOSAHHBIM KPYTALMUM MoMeHToM. peobpasoBaTtenu ¢

nepemMeHHbIM KpyTAlWMM MOMEHTOM obecneynBatoT
MOHVIPKEHHbIN prTﬂLI.l,I/IVI MOMEHT Ha Bajny ABuratena npu
HU3KUX CKOPOCTAX. I'Ipe06pa3OBaTeJ1|/| C NOCTOAHHbIM
KpyTAWMM MOMEHTOM BbIAENAIOT n36bITOYHOE HanpaxeHne
N TEMJIO, a TaKXe reHepunpyroT AOI'IOJ'IHI/ITEJ'IbeIVI lwym
asuratenia npuy CKOpPoOCTAX MeHbLNX, YeM NOJIHaA.

5.2.8 lponyck yacToThbl

B HeKOTOpbIX NPVIMEHEHUAX OTAeNbHbIe CKOPOCTU PaboTbI
CUCTEMBI MOTYT BbI3bIBaTb MEXaHWYECKUI Pe30HaHC.
MexaHnyecKkuii pe3oHaHC MOXeET Bbl3biBaTb Ype3MepPHbIN
LIYM, @ TaKXKe MPUBOANTb K NMOBPEXAEHNIO MEXaHNYECKUX
3NIEMEHTOB cucTeMbl. Y npeobpa3oBaTens YacToTbl MMeeTcA
4 nporpaMmmupyembix Arana3oHa rn3beraembix YacToT.
Bnaropaps 3TMm Avana3oHam fBuUratenb MOXeT 6biCTPO
npornycKaTb Takue CKopocTn 6e3 BO3HWKHOBEHUA
pe3oHaHca B cucTeme.

5.2.9 lpepnyckoBow Harpes aBuratens

[na npegBapuTenbHOro Nporpesa ABuratensa nNpu nycke B
XONOAHOWN UKW BNAXHOW cpefe MOXKHO MCMONb30BaTb
HernpepbIBHYO A03MPOBaHHYI0 Nofayvy He6onbLIOoro
NMOCTOAHHOTO TOKa B ABUraTesib, YTobbl NpefoTBpaTUThL
KOHZEHcauuo 1 XonoaHbIi nyck. bnarogapa ston GyHKLMK
MOXeT 6bITb yCTpaHeHa HeO6XOANMOCTb 1CMONb30BaHNA
oborpeBaTtena NOMeLLeHNA.

5.2.10 MNporpammunpyemble Habopbl
napameTposB

MpeobpasoBaTenb YacToTbl UMEET YeTblipe Habopa
napameTpoB, KOTOpble MOTyT GbITb 3anporpamMmMmMpoBaHbI
He3aBMcMMo Apyr oT Apyra. Mpw ncnonb3oBaHUK
HeCcKoNbKUX HabopoB MapaMeTPOB MOXKHO NepeKYaTbCa
MeXay He3aBUCMMO NPOrpaMmMmpyeMbiMn GYHKLUAMY,
aKTUBMPYEMbIMU MO LUMGPOBLIM BXOLAM WM KOMaHe
yepes nocsiefoBaTenbHbI nHTepderic. Hesasncumble
HaCTPOWKM NCNONb3YIOTCA, HanpuMep, ANA NepeKyYeHns
HabopOB MapameTpoB, AN1A PEXUMOB PaboTbl AHEM 1
HOUbIO, IETOM 1 3UMOW UNW ANA YNpaBieHNA HECKONbKUMMN
Asuratenamun. AKTUBHbIN Habop NapameTpoB oTobparkaeTca
Ha LCP.

[JaHHble Habopa NapaMeTpoB MOryT KOMMPOBATbCA U3
npeobpasoBaTtena YyacToTbl B Npeobpa3oBaTesib YacToOTbl
nocpeAcTBOM 3arpyskm co cbemHown LCP.
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5.2.11 ViHTennekTtyanbHOe nornyeckoe
ynpasneHue (SLC)

WHTennekTyanbHoe nornyeckoe ynpasnenue (SLC)
npepcTaBnsaeT coboii 3afaHHylo Nosib3oBaTenem
nocnegoBaTeNbHOCTb AencTBui (cM. napamemp 13-52 SL
Controller Action [x]), KoTopas BbiNonHAeTCA
WHTENNIEKTYaNbHbIM NTOrMYyecknm KoHTponnepom (SLC),
Koraa COOTBETCTBYIOLlee 3aflaHHOe Monb3oBaTesieM
cobbiTne (cM. napamemp 13-51 SL Controller Event [x])
oueHunBaetca SLC kak TRUE (AcTuHa).

YcnoBrem Ans cobbiTVA MOXET 6biTb onpefeneHHoe
COCTOAIHME, NPV KOTOPOM BbIXOZ U3 IOTMKM WX onepaHia
Komnapatopa onpegfensetca Kak TRUE (MctuHa). 310
ycrioBre npuBefeT K CBA3aHHOMY AeNCTBUIO, KaK MoKa3aHo
Ha PucyHok 5.3.

Par. 13-51 Par. 13-52 s
SL Controller Event SL Controller Action ~
2
[}
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

HauyHeT oLeHUBaTb crepylolee cobbiTue. MoXHO
3anporpammnpoBaTb oT 1 go 20 cobbITuil U AencTBuUiA.
Korga BbinonHeHo nocnepHee cobbitue/aencreue,
nocnefoBaTeNlbHOCTb HauMHAETCA CHOBA C cobbiTus [0]/
pencrema [0]. Ha PucyHok 5.4 nokasaH npumep € YeTbipbMsA
COOBITUAMN/[ENCTBUAMM.

Start
event P13-01

State 1
13-51.0
13-52.0

130BA062.14

Stop

event P13-02
-

~ Stop

\event P13-02
|

/

~ Stop
- event P13-02
PucyHoK 5.4 MopAAoOK BbINONHEHUA, ecnun
3anporpaMMupoBaHo 4 cobbITuA/pencTBuA

Komnapatopbli

Komnapatopbl ©Cnonb3yloTca Ana CpaBHeHUsA
HenpepbIBHbIX MNepeMeHHbIX (BbIXOAHOW YacTOTbl,
BbIXOAHOrO TOKa, aHaJIoroBOro BXOAHOrO CUMrHana U T. 4.) €
bUKCMpPOBaAHHBIMY MPEeAYCTaHOBAEHHBIMU BETMYMHAMMU.

Par. 13-11 S
Comparator Operator IN
Par. 13-10 5
Comparator Operand < §
Par. 13-11 _ —
Comparator Operator =
Par. 13-12 TRUE longer than.
< Comparator Value
TRUE longer than..
PucyHok 5.5 Komnapatopbi
PucyHok 5.3 Co6biTue u geiicteue SLC
MpaBuna nornkn
C nomouybto normnyeckmx onepatopos U, NI, HE moxHo
06benHATL [0 Tpex 6ynesbix Bxonos (TRUE/FALSE)
CobbITVA 1 OENCTBUA NMEIOT CBOM HOMEpPa W CBA3bIBAKOTCA (McTnHa/Sloxb) OT TailMepoB, KOMMapaTopoB, LMdPOBbIX
B Napbl, Ha3blBaeMble COCTOAHMAMWN. DTO O3HAYaeT, YTo BXO/I0B, GUTOB COCTOSHMA U COBbITUI
: .
Korga cobbitue [0] HacTynaeT (NpuobpeTaeT 3HaueHne
“ Par. 13-41 Par. 13-43 =
TRUE), BbinonHsietca penicteue [0]. MNocne BbinonHeHua 1-ro ) ) -
Logic Rule Operator 1 Logic Rule Operator2 @
[eNCTBUA HauUMHAETCA OLieHKa YCIIOBUI ClledyloLLero Par. 13-40 9
Logic Rule Boolean 1 ® Q
cobbiTnA. Ecnn oHo ouenuBaetca Kak TRUE (MctuHa), par 1342 | b D ]
BbIMOJSIHAETCA COOTBETCTBYIOLEee AencTBre. B Kaxabin Logic Rule Boolean2 | ... D
MOMEHT BPEMEHUN OLIEHNBAETCA TOIbKO OHO COObITUE.
Ecnn cobbitne oueHeHo Kak FALSE (Jloxb), B TeueHune
TeKyLLero nHTepBana ckaHnposaHus (B SLC) Huuero He Par.13-44
Logic Rule Boolean 3
NPOUCXOANT U HMKaKue Apyrne cobbiTus He
PucyHoK 5.6 Jlornyeckne cooTHoleHUA
aHanusumpytotca. Korga SLC 3anyckaeTcs, B Kaxaom
WHTepBasie CKaHVPOBAHWUSA BbIMOJIHAETCA OLeHKa cobbITUA
[0]. U Tonbko Korpa cobbiTme [0] 6yneT oueHeHo kak TRUE
(UcTtnHa), koHTponnep SLC BbinonHMT gencteue [0] n
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5.2.12 Safe Torque Off

®OyHkumsa Safe Torque Off (STO) moxeT ncnonb3oBaTbcs AN
aBapuIiHOrO OCTaHOBa NMpeobpaszoBaTens YacToTbl. DyHKLMSA
STO MOXeT m1crnonb3oBaTbhcA nNpeobpasoBaTeneM YacToTbl C
ACUHXPOHHBIMU 11 CUHXPOHHBIMY ABUTaTEIAIMY, @ TaKkXKe C
[BUTaTeNsIMUA C NMOCTOAHHBIMY MarHUTamu.

MoppobHyto nHpopmauuio o dyHkumm Safe Torque Off,
BKJ/lOYan CBEAEHUA O MOHTa)Ke 1 BBOAE B IKCMyaTauuio,
cm. B Pykogodcmee no skcnyamayuu ¢pyHkyuu Safe Torque
Off 8 npeobpazosamensx yacmomel cepuu VLTC,

YcnoBusa ucnonHeHnA o6a3aTeNbCcTB
3a 3HaHWe NepCcoHaNoM NopALKa YCTaHOBKMN 1
akcnnyaTaumm ¢yHkumm Safe Torque Off oTBevaeT KMeHT.
Heobxoaumo:
. MpounTaTh 1 MOHMMATb HOPMbI 1 MPaBUa
TeXHVKM 6e30MacHOCT, OTHOCALMECA K
npeaynpexXaeHnio HECUaCTHBIX CITyYaEes.

. MoHMMaTb 06LMe MHCTPYKLWN U UHCTPYKLUM NO
TexHnKe 6€30MacHOCTY, NpuBeLeHHbIE B
Pykosodcmae no 3kcniayamayuu gyHkyuu Safe
Torque Off 8 npeobpazoeamernsx 4acmomesl cepuu
VLT,

. Xopolwo 3HaTb 06LMe CTaHJaPTbl U CTaHZAPTbl B
06n1acTn TeXHNKM 6e30nacHOCTU, OTHOCALMECS K
TEM UNN VHBIM NPUMEHEHUAM.

5.3 CneumanbHble BO3MOXHOCTM VLT®
AQUA Drive FC 202

Mpeo6pasosatensd yactotbl VLT® AQUA Drive FC 202
pa3paboTaH AnA NpUMeHeHNA B cMcTeMax BOAOCHabXeHuA
1 BopooTBoAa. LLnpoknii cnektp ctaHOapTHbIX 1
JOMONHUTENbHBIX GYHKLUIA, BKIOYAOLLMIA
ONTUMM3NPOBAHHBIN pexum SmartStart 1 6bicTpoe MeHio,
paccunTaH Ha NpYMeHeHne B CUCTEMax BOJOCHabXeHNA U
BojooTBOJAa:

. KackapHoe ynpaBneHue
Bba3oBble BO3MOXHOCTW KaCKafHOro ynpasneHuA
(Ao Tpex HacoCoB) BCTPOEHBI KaK CTaHAapTHaA
oyHKupmA. KackagHoe ynpaBneHue obecneuvBaet
ynpaBneHne CKOPOCTbO OTAENbHOro Hacoca B
cucTeMe C HeCKONbKMMM HacocamMu. DTo
HefloOpOroe peLleHne, Hanpumep, Ana BycTepHbIX
YCTaHOBOK. [InfA cnCTeM C HECKONIbKMMIK Hacocamu
C NepeMeHHON CKOPOCTbio TpebyeTca
pacluMpeHHblil Kackag-koHTponnep VLT® Extended
Cascade Controller MCO 101 unu
YCOBepLIEHCTBOBaHHbIN Kackaa-koHTponnep VLT®
Advanced Cascade Controller MCO 102.

. YepepoBaHue gBuratenen

DOyHKUMA yepefoBaHUA ABUraTeneil NOAXOAUT ANA
BAapVaHTOB NPUMEHEHWs C 2 aBuratensamu unm 2
Hacocamu, COBMECTHO Mcronb3yowmmm 1
npeobpa3oBaTesib YacToThl.

QOyHKUNA KomMneHcauumm pacxofa

DyHKUMA KOMMNeHcaUMmn pacxoaa nofcrpavBaeT
YCTaBKy B 3aBMCUMOCTM OT pacxofa 1 nossonset
pPa3mMecTuUTb JaTUMK AaBfieHns BONU3M Hacoca.

O6Hapy»xeHune paboTbl BCYXylo

JTa PyHKUMA NpefoTBpaLlaeT NOBpPeXAeHNE
Hacoca, Ncknoyana paboTy Hacoca BCYXylo U ero
neperpes.

O6Hapy»eHre KOHLa XapaKTepucTuKm

3Ta dyHKUMA OBHapy>KMBaeT CUTyaLuun, Korga
Hacoc paboTaeT Npu MakCMManbHON CKOPOCTY, HO
B TeUeHue onpeAeneHHOro nosb3oBatenem
repuopa BpeMeHW yCTaBKa He AOCTUraeTcs.

Ouncrka

OTa PyHKUMA NpoduNakTUYeCKon nnm
peaKkTVBHON OYMCTKM MpeaHasHaueHa ana
HacoCOB CTOYHbIX BOA. [inA nonyyeHus
AOMOSHUTENbHOW NMHPOPMaLMN CM.

2nasa 5.6 OnucaHue yHKYUU O4UCMKU.

HauyanbHoe/KoHeYHoe n3MeHeHne CKopoCTu
MporpammnpoBaHne KOPOTKMX Nepuoaos
pacKpyTKN C MUHMMAaNbHOWN CKOPOCTU 1
3amefneHns A0 MVHUMANbHOW CKOPOCTU
3awyaeT NoAWNMHUKNA U obecneyrBaet
[JOCTaTOYHOE OXNaXKAeHMe B MPUMEHEHNAX C
MOrPY>XHbIMV HacoCamu.

3awuTa 3anopHOro KnanaHa
MepneHHan PacKpyTKa 3alulaeT 3anopHbie
KnanaHbl N NpeaoTBpallaeT rugpoynap.

STO

OyHkuma STO (Safe Torque Off) obecneunsaet
6e3onacHoe OTKNIoUeHMe KPYTALLEro MOMeHTa
(BbIGET) NPV BO3HUKHOBEHWW KPUTUYECKOMN
cUTyaLuu.

O6Hapy»eHue HN3KOro pacxofa
37a dyHKUMA OBHapy>KMBaeT COCTOAHMA PaboTbl
cucTemMbl 6e3 pacxofa v C HU3KUM PacxofoM.

Pexum oxugaHusa

DOYHKUMA pexuma OXunaaHna SKOHOMUT
3/1eKTPO3HEPrio, OCTaHaB/MBAA HAcoOC, Korga Het
notpebHocTM B ero pabore.

Pexxum 3anonHeHus Tpyo6bl

Pexxum 3anonHeHus Tpy6bl peanusyet dyHKLUNM
NoCTENeHHOro 3anosiHeHUA TPyObl U NO3BONAET
nsbexaTb rmgpoygapa. dta GyHKUMA
obecrneunBaeT pasnyHbie PEXUMbl PaboTbl AnA
rOPU3OHTasIbHbIX U BEPTUKANbHbIX TPYO.

Yacbl peanbHOro BpemeHu
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

. WHTennektyanbHoe nornyeckoe ynpasfieHne
(SLC)
WHTennekTyanbHoe nornyeckoe ynpasneHue (SLC)
3aKJI0YaeTcA B NPOrpaMMmpoBaHmm
nocneaoBaTeNnbHOCTY, COCTOALLEN U3 COOBLITUIA 1
pencteuin. SLC peanunsyeT WNPOKMI pag GyHKLMIA
NPOrpamMmmnpyemoro JIormyeckoro KoHTponnepa
(PLC) ¢ nprMeHeHnem KOMMNapaTopoB, NOrMYEeCKmX
npasun 1 TaiMepoB.

. MNpe-/noctcmaska
Ona nonyyeHus gononHuTeNbHON NMHPopMaLun
cMm. en1asa 5.7 OnucaHue npe-/nocmcmasku.

. MopTBepKaeHMe NoToKa
Ana nonyyeHna gononHUTenbHon nHdopmaumm
CM. 2s1a8a 5.8 O630p pexxuma hoomeepxoeHus
nomoka.

. YnyuuieHHoe oTcnexunsaHue MUHUMabHON
CKOPOCTW ANA NOrpyHbIX HaCOCOB
[na nonyyeHna fononHUTENbHON NMHPOpMaLnn
cMm. 2n1aea 5.9 OnucaHue yny4uweHH020
OMCeXUBAHUA MUHUMA/TbHOU CKopocmu.

. MpodunakTuyeckoe ob6cnyxknBaHve
DyHKUMA NpodUnakTNYeckoro TexobCnyxnBaHms
NMo3BOJIAET NPOrpPaMMMPOBaTb Tpebyemble
WHTepBasbl TEXHNYECKOTO 06CyK1BaHNSA
npeobpasoBaTens YyacToThl.

5.3.1 lpocTada HacTponKa

SmartStart

MacTep SmartStart obneryaet u yaelesnseT BBOA
npeobpa3oBaTesiA YacToTbl B 3KCMyaTaumio. SmartStart
aKTUBUPYETCA NpY NepBOM 3amnycke Unm nocie cbpoca K
3aBOACKMM MapameTpaM v NoMoraeT nosb3oBaTesnto
BbIMONHNUTD PAA HECJIOXKHBIX LWaroB, obecneyrBaoLwmnx
npasunbHoe 1 3bPeKTUBHOE ynpaBeHne ABuUraTenem.
MacTep SmartStart MoxeT 6bITb 3anyLyeH
HernocpeacTBEHHO U3 BbICTPOro MeHHo.

. OaVHOYHbIM Hacoc/aBuUraTenb B Pa3OMKHYTOM U
3aMKHYTOM KOHTYpe.

. YepenoBaHue gBuratenen, Kkorga 2 gsuratens
COBMeCTHO mcnonb3ytoT 1 npeobpasosaTtenb
YacToTbl.

. ba3oBoe KackagHoe ynpasneHve: ynpasneHune
CKOPOCTbO OAHOIo M3 HaCcoCoB B CUCTEME CO
HECKONIbKMMN HaCcoCaMW.

. Pexrm «rnaBHbI/NOJYMHEHHDBIV»: YNpaBieHve
npeobpa3oBaTeNiAMM YacToTbl (0O 8 WTYK) U
Hacocamu ana obecneyeHus nnaBHoOMN U
COrnlacoBaHHOW PaboTbl BCE HACOCHOW CUCTEMBI

BbicTpoe meHI0

Paznen 6bICTPOro MeHto, NOCBALLEHHbI BOAOCHAGXEHMIO U
Hacocam, obecneyrBaeT GbICTPbIN AOCTYN K CamMbiM
pacnpocTpaHeHHbIM GYHKLMAM ynpaBneHus
BOAOCHabxeHnem n Hacocamu B VLT® AQUA Drive FC 202:

. Ocobble pexXMMbl UBMEHEHUA CKOPOCTY
(HayanbHOE/KOHEYHOE M3MEHEHME CKOPOCTH,
M3MEHEHUE CKOPOCTU [J1A 3aMOpPHbIX KIanaHoB).

. Pexxum oxnpgaHus.

. Ouwnctka.

. O6HapyxeHue paboTbl BCyxyto. 5
. O6Hapy»KeHne KOHLa XapaKTepuncTuKu.
. DyHKUMA KOMMEeHcauun pacxopa.

. Pexum 3anonHeHua Tpy6 4ia cucTem ¢
FOPW30HTasIbHBIM, BEPTUKASbHBIM 1 CMELaHHbIM
pacronoxeHviem Tpyo.

. XapaKTepucTukn yrnpasneHus.

. MOHUTOPUHI MUHMMANbHOW CKOPOCTW.

5.4 0630p KackagHOro yrnpaeneHus

[ononHuTenbHble NnaTbl KACKagHOro ynpasneHunsa

NO3BONAKT YBENNYUTD YNCNO UMEKLWKNXCA pene. Mocne
YCTaHOBKN [OMNONMHUTENbHOM NNaThbl napameTpbl KaCckag-
KOHTpOMIepa 6yﬂ,yT AOCTYMNHbI Ha NaHeNnn ynpasneHuA.

Jlo6aensaemble ycTpoiictea VLT® Extended Cascade
Controller MCO 101 u VLT® Advanced Cascade Controller
MCO 102 yBennumBaloT nogaepxrnBaeMoe KonmyecTso
HacocoB 1 BbinosHaAlT B VLT® AQUA Drive FC 202 dyHkuum
BCTPOEHHOIO KackaA-KoHTponsiepa.

JocTynHbl cnefyiolmne JOMNONHUTENbHbIE YCTPOWNCTBA
KaCKafHOro ynpasJieHus:
. BcTpoeHHbIN 6a30BbIfi KacKaf-KOHTposiep
(CTaHpapTHbIA Kackaa-KoHTponnep).

. MCO101 (paclumMpeHHbI KackaA-KoHTponnep).

. MCO 102 (ycoBepLueHCTBOBaHHbIN Kackad-
KOHTponnep).

MogpobHee cm. enasa 12 Mpumepsl npumeHeHUs
PyKOBOACMBO NO NPOPAMMUPOBAHUIO.

PaclumpeHHbIi KacKaa-KOHTPOMIep MOXeET GbiTb
MCMONb30BaH B ABYX Pa3fIMUHbIX PEXMMAX:

. C pacwmpeHHbIMK GYHKUMAMK, YNpaBasembiMn 13
2pynnel napamempos 27-** Cascade CTL Option
(Jon. nnama kackao-koHmposnnepa).

B LieNoM. . YBennunBaeT KOANYeCTBO AOCTYMHbIX pene ana
6a30Boro Kackafa, ynpasnaemoro zpynnoli
napamempos 25** Kackad-koHmposnsnep.
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MCO 101 no3BonaeT MCNoNb30BaTb B KaCKagHOM unu GUKCUPOBAHHOW CKOPOCTU YNPaBAAETCA C MOMOLLbIO
ynpasneHun go 5 pene. MCO 102 nopaepmBaet fo 8 pene B rmaBHOM npeobpa3oBaTene YacToTbl.

HacocoB. [lonosiHuTeNbHbIe YCTPOWCTBa obecneyrBaoT [JlononHuTenbHble NNaTbl KaCKag-KOHTpoOepa MoryT
yepedoBaHVe BefyLlero Hacoca, UCNonb3ya ABa pene Ha YyNpaBnATb HECKONbKMMW HacoCaMy NepemMeHHon 1
KaXKabl Hacoc. bMKCMPOBAHHON CKOPOCTN.

o
YBEZJOMJIEHU 3
_ o~ o ©
Ecnm yctaHoBneHa nnata MCO 102, ¢ nomowpio VLT® § % > =
T vl
Relay Card MCB 105 MOXHO yBenu4nTb KOJINYECTBO pene = « &
no 13. 1
MpumeHeHmne

KackagHoe ynpasneHne — 370 obLwasn cuctema KOHTpONA 1
ynpaBneHua, ncnosibdyemaa onAa KOHTponAa napanniesbHo
BKJTIOYEHHbIX HACOCOB NN BEHTUNATOPOB C UeNblO
noBbllWeHNA 3¢¢eKTI/IBHOCTVI Mncnosib3oBaHMA
SJIEKTPO3HEPIrnn.

[ononHutenbHbIN KaCKa-KOHTponnep nossonaer
ynpaeiATb HECKONIbKMMN HaCOCaMW, BKJITIOYEHHbIMIN 100% 100% 200% 200%
napannenbHo, cneayrwmnmn cnocobamum:

BcTpoeHHbIn 1 VSP + 2 FSP
. ABTOMaTUYECKOE BKITIOUEHWE/BbIKITIOUEHNE
2pynna napamempos 25-** Kackao-
OTAENbHbIX HACOCOB.
KoHmMposnep
(] .
YnpaBneHne CKOpOCTbI0 HaCOCOB VLT® Extended Cascade |1 VSP + 5 FSP
Mpu ncnonb3oBaHMM Kackaa-KOHTPOMIEPOB OTAENbHblE Controller MCO 101 epynna napamempog 25-** Kackad-
HaCOCbl aBTOMATUYECKWN BK/THOYAIOTCA U BbIK/TIOYAIOTCA TakUM KoHmposnnep
06pa3om, UTo6bl NONYUNTb Ha BbIXOAE CUCTEMDI VLT® Advanced Cascade |1 VSP + 8 FSP
Heob6XoAUMble BENNYMHDBI pacxopa unu fasnexHna. Kpome Controller MCO 102 2pynna napamempos 25-** Kackao-
TOro, MPON3BOANTCA PerynMpoBaHmne CKOpoCTM HacoCOB, KoHmMposep
noaknoueHHbIx K VLT® AQUA Drive FC 202, uto
obecneynBaeT NaBHOE M3MEHEHWE BbIXOAHOWN MOLHOCTY PucyHok 5.7 O630p npuMeHeHusA
CUCTEMBbI.

LleneBoe Ha3HaueHue

XOTA AOMNONHUTENBHbIN KacKag-KOHTpONNep npegHasHaveH
ONA NPUMEHEHWA B HAaCOCHbIX YCTaHOBKaX, €ro MOXKHO
TaKXKe MCronb3oBaTh B NIIOOLIX cUCTeMax, TpebyoLwmx
napannenbHon paboTbl HECKONBbKNX SNeKTpoABUraTenen.

MNpuHUMN paboTbi

MporpamMmmHoe obecrneyeHre Kackaf-KOHTposnepa
[leicTByeT C 0fHOro npeobpasoBaTens YyacToThl,
OCHaLLeHHOro NnaTol Kackag-koHTponnepa. OH ynpasnsaeT
rPYNMnoi HacOCOB, KaXXAblii N3 KOTOPbIX Perynupyertcs
npeobpasoBaTenem 4acToTbl MU NMOAKIIOUEH Yepe3
KOHTaKTOp MW YCTPOWCTBO MIaBHOIO Mycka.

JononHuTenbHbIM (MOAUYNHEHHbBIM) Npeobpa3oBaTenam
4acTOTbl B CMCTEME He HyXKHa nnaTta KacKaa-KoHTponnepa.
OHu paboTaloT B pexmme pasoMKHYTOro KOHTypa 1
MonyyaloT CBOM 3afjaHNA CKOPOCTU OT INaBHOMO
npeobpa3soBaTena 4acToTbl. Hacochl, NOAKNIOUEHHbIE K
NOJYMHEHHbIM Npeobpa3oBaTeNAM YacTOTbl, CYMNTAOTCA
Hacocamy nepemMeHHOW CKOPOCTH.

Hacocbl, noaknoyeHHble K ceTV Yyepes KOHTaKTop 1nun
YCTPOWMCTBO MNABHOrO MycKa, CYUTAOTCA Hacocamu C
dUKCcMpoBaHHOM CKOPOCTbIo. Kaxablli HacoC nepemeHHON
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

Relay 2
e30ba593.12

Relay 10

EJ Relay 1
N

100% 100% 200% 200%

BcTpoeHHbIi -

VLT® Extended
Cascade Controller
MCO 101

1-6 VSP + 1-5 FSP (Makcumym 6 Hacocos)
2pynna napamempos 27-** Cascade CTL
Option (Jon. nnama kackao-koHmposiepa)

VLT® Advanced
Cascade Controller
MCO 102

1-8 VSP + 1-7 FSP (makcumym 8 Hacocos)
2pynna napamempos 27-** Cascade CTL

Option (Jon. nnama kackad-koHmposnnepa)

PucyHok 5.8 O630p npumeHeHus

Relay 2
e30ba593.12

Relay 10

B Relay 1
N

100% 100% 200% 200%

BcTpoeHHbIn -

VLT® Extended Cascade |6 VSP

Controller MCO 101 2pynna napamempos 27-** Cascade CTL
Option ([Jon. nnama kackao-
KoHmposnnepa)

VLT® Advanced Cascade |8 VSP

Controller MCO 102 2pynna napamempos 27-** Cascade CTL
Option ([Jon. nnama kackao-
KoHmposnepa)

PucyHok 5.9 O630p npumeHeHusA

VSP = Hacoc ¢ nepemeHHOU cKopocmbto (NOOKIIIoYeH
HenocpedcmaeeHHO K npeobpazosamesilo 4acmomel)

FSP = Hacoc ¢ ¢pukcuposaHHol ckopocmebio (08ueamesnb
MOXem NOOKJ/IIoYAaMbCs Yepe3 KOHMakmop, ycmpoucmeo
NJ1Ia8HO20 NycKa usu nyckamess muna «38e30a/
mpey2o/16HUK»)

5.5 0630p 6a30BOro Kackag-KoHTponnepa

ba3oBbil KackaA-KOHTpOANep NCMOMb3yeTcA B HACOCHbIX
YCTaHOBKaX, OT KOTOPbIX TpebyeTca nopaepKaHue
onpepeneHHoOro aasseHnsa (Hamopa) uin ypoBHA B
LIMPOKOM AMHaMUYecKom AnanasoHe. PaboTa 6onbluoro
Hacoca € NepemMeHHON CKOPOCTbIO BpalleHnA B LUINPOKOM
Anana3oHe He ABNAETCA uAeasnbHbIM pelleHnem BBuay
Hu3koro K Ha NOHWXKeHHOWM CKopoCTW. Ha npakTuke,
npepenom AsnAetca 25 % OT HOMUHaNbHOWM CKOPOCTW Mpu
MOSTHOM Harpyske Hacoca.

B 6a30BOM KacKaiHOM KOHTposnepe npeobpasoBaTenb
YacToTbl yNpaBAseT ABUraTenemMm nepeMeHHol CKopoCTU
(BemywmmM) Kak HaCOCOM MEPEMEHHON CKOPOCTM N MOXET
Co3[aTb Kackaf C yyacTeM elle ABYX HaCOCOB MOCTOAHHON
CKOPOCTY, BK/OYaA 1 BblKMovas ux. MogknounTte
OOMNOMHUTENbHbBIE HACOChl C MOCTOAHHOWN CKOPOCTbIO
HernocpeaCcTBEHHO K CETW deKTponuTaHua nubo yepes
YCTPOWCTBA MAaBHOrO Mycka. YnpaBneHne nepeMeHHom
CKOPOCTbIO BCEN CUCTEMbI MPOU3BOANUTCA MyTEM U3MEHEHUA
CKOPOCTY BpaLleHus nepBoHaYanbHOro Hacoca.
MepemeHHan CKOPOCTb MO3BOJIAET COXPAHUTb MOCTOAHHOE
[aBNIEHNE, YMEHbLLasA TEM CaMbiM MexaHU4eckme
Hanps>KeHWs B cucTeme U obecneynBas niaBHylo paboTy
HaCOCHOW CMCTEMBI.

Constant Speed
Pumps (2)

Variable Speed
Pumps (1)

Motor starter

Frequency Converter
with
Cascade Controller

130BA362.10

PucyHokK 5.10 ba3osbili Kackag-KoHTponnep

Bepywmin Hacoc ¢ NOCTOAHHOW CKOPOCTbIO

[Buratenun gomkHbl ObITb OAMHAKOBOro TUMOpasmMepa.
ba3oBbIl Kackaa-KOHTpoNnep no3BonsieT npeobpasosaTenio
YacToTbl YNPaBAATb HACOCaMX OAMHAKOBOrO TUMOpa3mepa

MG22B250
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VLT® AQUA Drive FC 202

(B KONIMYeCTBe 0 Tpex) C MOMOLLbIO ABYX pene,
BCTPOEHHbIX B NpeobpaszosaTenb YacToTbl. Ecnm Hacoc
nepemMeHHOl CKOpOCTU (BedyLunin) NOAKIOYEH
HernocpeAcTBEHHO K Npeobpa3oBaTtento YacToTbl, 2 APYrux
Hacoca ynpaBnATCA AByMA BCTPOEHHbIMU pene. Korga
BKJIIOYEHO YyepeaoBaHue BefyLero Hacoca, Hacochl
MOAKIIOUYAIOTCA K BCTPOEHHbBIM pefie 1 NpeobpasoBaTesib
YacToTbl MOXeET paboTaTb C AByMs HacoCamMm.

YepepoBaHue BefyLiero Hacoca

[lBuratenn gomxHol ObiTb OAMHAKOBOro TUNopasmMepa. JTa
bYHKLMA NO3BONAET OCYLLECTBAATL LUKINYECKoe
nepeknoyeHne npeobpasoBaTens YacToTbl MEXAY
Hacocamu B cucteme (He 6osiee 2 HacocoB). B Takom
pexume Bpemsa paboTbl pacnpefenseTca Mexay Hacocamm
6osiee paBHOMEPHO, UTO COKpALLAET TEXHMYECKOe
obcnyxvBaHVe U yBENNUMBAET HAfJEXHOCTb N CPOK CIYXObl
cucTeMmbl. YepeoBaHMe BeyLLero Hacoca MOXeT
NPOVICXOAUTb MO KOMAaHAHOMY CUTHany unv npu
KacKagnpoBaHuu (gobaBneHnn gpyroro Hacoca).

KomaHgon moxet CNYy>XUTb py4yHOE vepenoBaHue nnm
CUrHan cobbitns yepenosaHuA. Ecnn BbI6VIpaETCF| cobbiTne
yepenoBaHuA, YepenoBaHne sefyuwero Hacoca Moxet
APONCXoanTb NPn NOABAEHUN KaXAoro co6bITHA. ﬂ,OCTyI‘IHbI
canefyouime BapuaHTbl:

. Mo UCTEYEHNN BpPeMeHN TaliMepa YyepefoBaHus;
. B 3afjlaHHOE BpeMmA CyTOK;

. npu nepexofe BeAyLero Hacoca B PeXnm
OXngaHus.

BkntoueHune onpepenseTca GakTMUECKON HarpysKom
cucTembl.

OtpenbHbIi NapaMeTp orpaHnMuMBaeT YyepefoBaHne TONbKO
B TOM Clyyae, ecnn Tpebyemas obuias
Npov3BOANTENbHOCTb NpeBbiwaeT 50 %. Obwan
Npov3BOANTENIbHOCTb Hacoca onpefenaeTca Kak cymma
npov3BoanTeNbHOCTEN BeayLiero Hacoca U HacoCoB C
dUKCMpPOBaHHON CKOPOCTbIO.

YnpaBneHue nonocamu

B cncTemax KackafHOro ynpaBieHus, YTobbl n3bexartb
4acToro nepeKsYeHNa HacoCoB, NMEeLLNX
bUKCMPOBaAHHYIO CKOPOCTb, HY>KHOE [1aBNieHNe CUCTEMbI
00bIYHO MOALEPKMBAETCA B HEKOTOPOIA nosoce
(uHTepBane), a He Ha NOCTOSIHHOM ypoBHe. Heobxoaumas
nonoca ana pabotbl obecneyrBaeTcs Nnoaocomn
KacKaanpoBaHus. Korga npoucxoanT cuibHoe U 6bicTpoe
U3MEHEHUE AaBNeHNA B CUCTEME, MOJIoCa GNOKUPOBaHMSA
610KMpPYET NONoCy KacKaAnMpoBaHUs, NpeaoTepallas
HeMe[JIeHHYI0 peaKkUuMio Ha KpaTKOBPeMEHHOE U3MeHeHne
fasneHna. MoXHO 3anporpammmnpoBaTb TaiMep MonoChl
6/0KMPOBaHVA Ha NPefOTBPALLEHME BKITIOYEHUA A0 TEX
nop, NoKa He CTabUNU3MpyeTcs AaBeHre B CUCTEME U He
YCTaHOBUTCA HOPMasbHOE perynmpoBaHue.

Koraa Kackag-KoHTposiep BKIIOUEH U NpeobpasoBaTesb
YaCTOTbl BbIAAET ABAPUIAHBIN CUrHAM OTKITIOUEHNS, HAMop B
CUCTEME MOAJEPKMBAETCA NYTEM BKITIOUEHVA 1

BbIKJIIOYEHNA HAaCcOCOB C PUKCMPOBAHHOI CKOPOCTbIO.
YT0o6bI NpefoTBPaTUTb YacToe BKIIOYEHVE U BbIKIIOUYEHVE U
CBECTV K MUHMMYMY KonebaHusi faBneHns, BMECTO MOJIOCHI
BKJ/IOUYEHVA/BbIKIOYEHNA UCMONb3yeTca Gonee WwrpokKas
nonoca GpUKCMPOBAHHON CKOPOCTHU.

5.5.1.1 KackagnpoBaHune HacoCoB C
yepefoBaHMeM Befyllero Hacoca

MNpu paspeleHHOM YepenoBaHUM BedyLlero Hacoca
OCYLLeCTB/AETCA ynpaBrieHe He 6onee yem AByms
Hacocamu. [To komaHge yepeposaHua NN-perynatop
OCTaHaBNBaeTCA, BeAyLnin HaCOC pa3roHaeTca Ao
MUHUMaNbHOW YacToTbl (fuus) U, NOCNE HEKOTOPOW
3alePXKKK1, A0 MaKCUMasnbHOM YacToTbl (fuakc). Korga
CKOPOCTb BefyLlero Hacoca A4OCTUraeT YacToTbl
BbIKJIIOUEHWA, HAacOC C PUKCMPOBAHHOI CKOPOCTbIO
BbIK/IlOYaeTca (BbIBOAMTCA U3 Kackaga). Begywmn Hacoc
NPOAOJIKAET Pa3roHATbCA, a 3aTeM 3amMefnAeTca 4o
OCTaHOBa, 1 06a pene pa3mblKaloTCA.

Alternation 2
command/PID stops <
fmax T ! g
\ <
Destaging freq. . %ﬂ!\v I Mains operation 9
fmin R — | T ]
| | | ime
| | | PID contr.
starts
fmax — — — — «J | ‘}N\T _
Staging freq.. — — — — — T
gingireq Mains operation| I |
ps, Time

PucyHok 5.11 YepepoBaHue Bepyliero Hacoca

Mocne HEKOTOPOI 3aflePXKKM pene Hacoca ¢
bVKCMPOBAHHON CKOPOCTbIO BKIIOYAETCSA, U 3TOT HacoC
CTaHOBUTCA BefywmM. HoBbI BeAyLMin HAacOC pa3roHAeTcA
[0 MaKCUManbHOW CKOPOCTH, a 3aTeM 3aMeanseTca Ao
MUHUMAsSbHOW CKOpOCTU. pr 3amMeanieHnn 1 AOCTUKEHNN
YacToTbl KacKagupPOBaHUA MPEXHUIA BeRyLUIA HAacoC
MOLKIIOUAETCA K MUTAIOLWLEN CETU B KauecTBe HOBOroO
Hacoca ¢ GUKCMPOBAHHOW CKOPOCTbIO.

Ecnu Bepywwmin Hacoc yxxe paboTaeT npu MUHUMAaNbHOM
yactote (fwun) B TEYEHME 3aNpPOrpaMmrpPOBaAHHOIO
NPOMeXyTKa BpeMeHM BMeCTe C HaCOCOM, UMEIOLLUM
$UKCMPOBaHHYIO CKOPOCTb, 3TOT BeAyLUMIA HAacoC He
oKa3sblBaeT 60nbLIOro BAMAHKA Ha cuctemy. Koraa
3anporpaMmrpoBaHHOe BpeMA Talimepa UCTeKaeT, BeayLmi
HacocC BbIBOAWTCA U3 Kackafa, YTo Mo3BonAeT nsbexatb
npobnem, CBA3aHHbIX C HarPeBOM BOJbI.
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5.5.1.2 CocTtosAHue n paboTta cuctembl

Mepexop BegyLlero Hacoca B PeXXUM OXuaaHuaA
oTtobpaxaetca Ha LCP. Begywuii Hacoc MOXHO YepefoBaTb
N B peXume OXnaaHus.

Korga kackaf-KoHTposniep BK/oueH, paboyee cocTtosHue

KaXK[I0ro Hacoca 1 KacKag-KoHTpossiepa oTobpakaeTcs Ha

LCP. OtobparkaeTcs cnegytowas nHpopmMalus:

o CocTosiHVe HAaCOCOB — MyTEM CHUTHIBAHUA

COCTOAIHVA pefle, COOTBETCTBYIOLMX KaXkaoMy
Hacocy. [lncnneii NoKasblBaeT HACOCbI, KOTOpble
3anpelLLeHbl, OTKNIOYEHbl, paboTaioT oT
npeo6pa3oBaTensa YacToTbl UK paboTaloT oT
ceTn/nyckatens gBuratens.

. CocTosiHMe Kackaja — nyTem CYUTbIBaHNA
COCTOAHMA KaCKaA-KOHTpoNnepa. Ha pgucnnee
OTO6pa)KaIOTCF| canegyowme coCToAHUA:

- KaCKa[-KOHTpONNep OTKIIOYEH;

- BC€ HaCOCbl OTK/OYEHDI;

- BCe HacocChbl aBapvu7|Ho OCTaHOBJIEHDbI;
- BCe HacCoChbl pa60Ta10T;

- Hacocbl ¢ GUKCMPOBAHHON CKOPOCTbIO
BKJTIOUEHDBI/BbIK/IOYEHDI;

- BbIMOJIHAETCA YepenoBaHMe BepyLliero
HacocCa;

. B oTcyTcTBME MOTOKa BCe HAcCOChI C
bUKCMPOBaHHON CKOPOCTbBIO BbIK/OYAOTCA MO
OTAENbHOCTY [0 MpPEeKPaLLeHNs COCTOAHNA
OTCYTCTBMA MOTOKa.

5.6 OnucaHne GyHKUMN OUYNCTKM

Llenbio GyHKUMM OUMCTKM ABNAETCA OCBOOOXKAEHWE
NonacT! Hacoca OT Mycopa B CYCTEMax BOAOOTBOAA AJiA
obecneyeHnss HopManbHOW PaboTbl Hacoca.

CobbITe OUNCTKM ONpPEeAenAeTCA Kak BPeMsA OT MOMEHTa,
Korfa npeobpa3oBaTesib YacTOTbl Hayasl OYUCTKY, 4O
MOMEHTa ee OKOHYaHuA. pwn 3anycke ouncTku
npeobpa3soBaTesib YaCTOTbl CHUXAET CKOPOCTb [0
OCTaHOBKW, @ 3aTeM NPOXOANT BPEMA 3afePKKM
OTK/IOYEHMA U HAUMHAETCA MEePBbIN LK.

=4
Speed E’S
m
Derag Y
function =]
activated -
|
\
+/- Derag
Speed:
Par.:29-13
Par.:29-14
Derag Off Delay:
Par.29-15

0Hz/RPM 1— 5

-
‘ Deragging Run Time : Par . 29-12

‘ 1 Cycle
Number of Cycles : Par.29-10

PucyHoK 5.12 QyHKLNA O4NCTKN

Ecnn ouncTKa 3anyckaetcs 13 OCTaHOBIEHHOTO COCTOAHMSA
npeobpa3oBaTesnia YacTOTbl, MepBas 3afiepXKKa OTKIIOUEHUs
nponyckaetcs. CO6bITYE OUMNCTKN COCTOUT U3 HECKONbKIMX
uMKnoB. OfVH LUKN COCTOUT M3 OJHOrO MMMYSbca B
06paTHOM HarmpaBfieHMU, 3a KOTOPbIM ClieayeT oauH
UMMyYNbC B NPAMOM HanpasneHun. OuncTka cunTaercs
3aKOHYEHHO Nocne 3aBepLUEHUs OnpeaesieHHOro
KONIMYECTBa LMKNOB. A UMEHHO, OUMCTKA CUMTAETCS
3aKOHUYEHHOW Ha nocnegHem umnynbce (OH Bcerga 6yaer B
NpsMOM HanpasfieHWM) NoCNeAHero UMKna nocne
UCTeYEHVsl BPEMEHU AeNCTBUA OUMCTKM (NpeobpasoBaTtenb
yacToTbl paboTaeT Ha CKOPOCTM OYNCTKM). Mexay
uMnynbcamu npeobpasoBaTtesib YacTOTbl BpaLLaeTcs No
VHepUunn B TEYEHNEe ONpefeneHHOro BPeMeH 3afepKiu
OTKJIIOUEHNA, YTOObI AaTb OTXOAAM OCECTb.

YBEZJOMJIEHU

He BKniovaiiTe oUNCTKY, €CNN HacoC He MoXeT paboTaTb
B 06paTHOM HanpasneHun.

ECTb TpU pa3nuuHbIX yBEAOMIIEHNA O TEKYLLEM COObITUN
OUNCTKU:
. CoobueHune Ha LCP: Auto Remote Derag
(AeBmomamuyeckas OUCMAHYUOHHAA O4UCMKA).

. BWT B pacluMpeHHOM CJIOBE COCTOAHMSA
(6uT 23, 80 0000 16-pryH.).

. Ll,VI(])pOBOVI BbIXOA4 MOXeT Ncnonb3oBaTtbCAa AnA
Bblaun COCTOAHUA aKTUBHOW OUYUCTKN.

MG22B250
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B 3aBMCMMOCTM OT NPUMEHEHUS 1 OT LN ero
MCMoJb30BaHNA, 3Ta GYHKLNA MOXET ObITb NCMONb30BaHa B
KauecTBe MPOPUIaKTMUYECKON UM PeakTUBHOW Mepbl U
MOXET ObITb MHULMMPOBAHa/3anyLleHa cneayoLwumm
cnocobamu:
. Mpun Kaxxpon KomaHAe nycka
(napamemp 29-11 Derag at Start/Stop).

. Mpwn Kaxgon KomaHae oCcTaHoOBaA
(napamemp 29-11 Derag at Start/Stop).

. Mpun Kaxxgon KomaHAe nycka/ocTaHOBa
(napamemp 29-11 Derag at Start/Stop).

. Yepes umoposol Bxog (epynna napamempos 5-1*
Lugpposeie 8xo0ei).

. Mpwn pabote npeobpasoBaTens 4acToTbl C
NPOrpaMMrpyemMbIM JIOFMUYECKUM KOHTPONNIEPOM
(napamemp 13-52 SL Controller Action).

° Kak pgewnctsume no Tanmepy (epynna napamempos
23-** BpemeHHble hyHKYUU).

. Mpu BbICOKOW MOLLHOCTY (2pynna napamempos
29-2* Derag Power Tuning (Hacmpotika mowHocmu
o4ucmku))

5.7 OnwucaHue npe-/NOCTCMa3Ku

[na npepoTBpalleHna U3HOCa U NOBPEXAEHNA HEKOTOPbIM
aBuratensm TpebyeTcs cMa3ka MeXxaHWYecKnx geTtanen
nepep 3anyckom unu B xofe paboTbl. 3T0 0CO6EHHO BaXKHO
B Cnyvasx, Korga asuratenib He paboTan B TeueHue
ONUTeNbHbIX NeprnooB BpemeHu. MNpecmaska TakKe
obecneurBaeT NoafepPKKY CMCTEM, UCMONb3YOWKX paboTy
BbITAMXHbIX BEHTUNATOPOB. DYHKUMA NpecMasku nopaet
CUrHan BHELIHEMY YCTPOWCTBY, MO KOTOPOMY OHO HauuHaet
BbINONHATL ONpeAeNieHHoe AeNCTBME B TeueHue
YKa3aHHOro nosnb3oBaTesieM BpeMeH, HaunHaa ¢ GpoHTa
HapacTaHVMA KOMaHAbl 3anycka (Hanprmep, 3anpoca nycka).
Kpome Toro, MOXXHO BBECTU 3afieprKKy Npu nycke
(napamemp 1-71 Start Delay), Tak uTto6bl Npecmaska
NPOVCXOANNA TOMbKO MPY OCTaHOBIEHHOM
npeobpasoBatesie YacTOTbl 1 3aBepLuanachb
HernocpeACcTBEHHO MNepef TeM, Kak npeobpasoBaTesb
YacToTbl HAYHET pa3roH. [pecmasKy Takke MOXKHO
HaCTPOWTb TaKUM 06pa3oM, UToObl CUrHaN C BHELLHEro
YCTPONCTBA OCTaBasCsA aKTUBHbIM, KOraa npeobpasoBaTtesb
YacTOTbl HAXOAMTCA B COCTOSHUM BPALLEHUA AW TaKUM
06pa3om, UTo6bl CUrHaN oCTaBasicA akKTMBHbBIM Nocne
OCTaHOBKW aBuratena (napamemp 29-42 Post Lube Time). B
KauecTBe Mpumepa NPUMeHeHWs MOXXHO Ha3BaTb
YCTPOMNCTBO, CMa3blBatoLLee MexaHnyeckme getanu
OBUraTensi/Hacoca unu 61oKa BbITAXKHOW BEHTUALUN TOro
WIN MHOTO BUAA.

MprMepPoM MCMONb30BaHNA MOXET CIYXWUTb BKIlOUYEeH/e
YCTPONCTBA NOAauM CMasku Ha nogbeme GppoHTa 3anpoca
3anycka. 3anyck 3agepKMBaeTCcA Ha HEKOTOPbIN neprog

BpemMeHn, N0 OKOHYAaHUN KOTOPOro CMa3ka npekpawlaetca
n npeo6pa3OBaTenb 4acTOTbl 3anyCKaeTCA.

Ha PucyHok 5.13 nokasaH Apyron BapuaHT MCNOb30BaHNA
3TON PyHKUMN. B 3TOM cnyyae CpOK 3afepKKN UCTEKaeT,
Korfa npeobpa3oBaTesib YacTOTbl YXKe BefleT PackpyTKy
(yBennumBaeT ckopocTb). COOTBETCTBYIOLME NapaMETPbl CM.
B. Tabnuya 5.1.

"N

130BD765.10

1 KpuBas ckopocTu.

2 KomaHnpa nycka (Hanpumep, Ha Knemme 18).

BbixofHOW curHan npecmasku.

t MopaHa KoMaHAa Mycka (Hampumep, akTUBMpPOBaHa
Knemma 18). Talimep 3apepXKun 3anycka
(napamemp 1-71 Start Delay) n Taimep npecmasku
(napamemp 29-41 Pre Lube Time).

t OTcueT Taimepa 3agepxKu 3anycCKa 3akaH4yMBaeTcA.
|'Ipeo6pasoBaTenb 4acCTOTbl HAYMHAET Pa3roH.

t3 OrTcyeT Talimepa npecmasku (napamemp 29-41 Pre Lube
Time) 3aKaHuMBaeTCA.

PucyHok 5.13 Mpumep $yHKUUMN npe-/noctcmasku
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Homep un OnuncaHune MCO En. YCTPOWCTBA, KOTOPbIN MNOATBEPAUT Hannume notoka. Nocne
Ha3BaHue n3m. NOATBEPXKAEHUS MOTOKa Npeobpa3oBaTenib YacToThl elle
napametpa pa3 npoBepsAeT CMrHan yepes yCTaHOBNEHHbIN NHTepBan
Mapamemp Bbibepute dyHKumio | [0]*Disabled - NMOATBEPXKAEHUS, a Aanblue paboTaeT B 0ObIYHOM pexume.
29-40 Pre/Post | npe-/nocTcmasku. (3anpeweHo) Korga moHuTOp noToka BKtoueH, Ha LCP oTob6paxaetca
Lube Function |Wcnonb3yiite [1] Pre lube only ctatyc Verifying flow (Mpogepka nomoka).
napamemp 1-71 Start | (Tosbko Ecnn oxupaembiit BxogHoM LMdpoBOM CUrHan CTaHOBUTCA
Delay nnsa yctaHoBKW | npecmaska) HEaKTMBHbIM paHee, Yem nponget BpemMa NPOBepPKU MOTOKa
3aflepXKun nepeq [2] Pre & running UM Bpems MOATBEPXKAEHUSA MOTOKa, Npeobpa3oBatenb
Hauanom packpyTtkn | (lpecmaska u YacTOTbl OTKJIOYAETCA C d8apuliHbiM cueHanom 92 [lomok
nBuratens. paboma) omcymcmayem.
[3] Pre & running
& post o
(Mpecmaska, §
paboma u g
nocmemaska) “
lNapamemp Beegute 0-600 (*10) C
29-41 Pre Lube | anuTenbHOCTb
Time curHana nocne
nofaun MyckoBoro
curHana.
Vcnonb3ayetcsa Tonbko
B TOM CJ/lyyae, ecn B
napamemp 29-40 Pre/
Post Lube Function
BblI6PaHO 3HaueHue
[1] Pre Lube Only
(Toneko npecmaska,. 1 KpunBas ckopocTu.
lMapamemp BbibepuTe 0-600 (*10) C 2 KomaHga nycka (Hanpumep, Ha Knemme 18).
29-42 Post ANUTENBHOCTD LindpoBon curHan ot BHELWHEro yCTPoiicTBa,
Lube Time curHana nocne NOATBEPXKAAIOLNI BO3MOXHOCTb MOTOKA.
oCTaHOBa ABuratens. 4 MpoBepka noToka.
Vicnonbsyetca Tonbko to MoaaHa KoMaHaa Mycka (Hanpumep, aKTMBMPOBaHa
B TOM CJ/lyyae, ecniv B Kremma 18).
napamemp 29-40 Pre/ t LindpoBoi crrHan oT BHELIHETO YCTPONCTBA CTaHOBUTCA
Post Lube Function aKTMBHbBIM, MPeXae YeM UCTEKAeT OTcYeT
BbIGPaHO 3HaueHue napamemp 29-50 Validation Time.
[31 Pre & running & t2 Korpa Bpems napamemp 29-51 Verification Time
post (Tpecmaska, 3aKaHuMBaeTcA, NpeobpasoBaTeNb YacToThl elle pa3
paoma u NpoBepAEeT CUrHaM OT BHELUHEro YCTPOWCTBa, a Aanblue
nocmcmasKka). paboTaeT B O6bIYHOM peEXMME.
Tabnuua 5.1 MapameTpbl pyHKUMN Npe-/NOCTCMasKu
PucyHok 5.14 MopTteepxaeHne notoka
5.8 0630p pexnma NnoaTBEPKAEHNA NOTOKA
DyHKUMA NOATBEPXKAEHMA NOTOKa paccuMTaHa Ha
NPVIMEHEHUS, B KOTOPbIX HEOOXOANMO NMOAAEPKUBATb
[ABUraTenb/HacoC 3anyLieHHbIM B OXUAaHWUN BHELLHEro
CobbITVA. MOHUTOP MOATBEPXKAEHUA NMOTOKA OXMAaeT
nonyyeHUs Ha LMPPOBOM BXOAE CUrHana oT AaTumka Ha
3anopHOM KnaraHe, curHanmsaTope rnotoka win fpyrom
BHELLUHEeM YCTPOICTBE, COOOLLaloLEM, YTO YCTPONCTBO
HaxoAMTCA B OTKPbITOM MOJIOXKEHUN N Yepe3 Hero
BO3MOXeH NoTok. B napamemp 29-50 Validation Time
yKaxuTe, ckonbko BpemeHu VLT® AQUA Drive FC 202 6ynet
OXMAaTb UMPPOBOro BXOAHOFO CUFHaNa OT BHELUHEro
MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3alymiieHbl. 33



Ocob6eHHOCTV n3genns VLT® AQUA Drive FC 202
Homep un OnuncaHune McCo En. nsm. N
Ha3BaHue i
napametpa Niss o/  N___.
lMapamemp B Teuenue 0,1-999,0 4
29-50 Validatio | Bpemenn (*3asucum om
n Time NpoBepKu munopasmepa) 0 Tz Tare T
LMGPOBOIA BoIXOA Ti-71 Mapamemp 1-71 Start Delay.
DOJMXKeH 6bITb - -
T1-79 Mapamemp 1-79 Pump Start Max Time to Trip. 310
AKTVBEH.
Bpems BK/oyaeT B ceba Bpems Ti-71.
lapamemp MoTok 6ypet 0,1-255,0 C -
] N1-g6 Mapamemp 1-86 Trip Speed Low [RPM]. Ecnn npwu
29-51 Verifi- noaTBepXAeH, (*15) .
. . HOpManbHON paboTe CKOPOCTb MafaeT HUXe 3TOro
cation Time ecnn B KOHLe
3HaueHus, NpeobpasoBaTesib YaCTOTbl OTKIIOYAETCA
BpemMeHun .
3alWmnToN.
npoBepKU
. 1 HopmanbHasa paborta.
undposoi Bxoa
BCe elwe bygeT
aKTUIBEH PucyHoK 5.15 YnyuyweHHoe oTcnexnsaHne MUHUManbHoOM

Ta6bnuua 5.2 MapameTpbl NOATBEPXKAEHUA NOTOKA

YBEJOMJIEHU

MapameTtpbl oTo6paxatotcsa Ha LCP, Tonbko ecnu
unbpoBOI1 BXOA HAaCTPOEH Ha PeXXUM NOATBEpPXKAeHNA
noToka.

5.9 OnwncaHwne ynyuylleHHOro oTcneKnBaHuA
MWHMMaNIbHOW CKOPOCTHN

HekoTopble HacoCbl NNOXO NEPEHOCAT PaboTy NMPU HUBKMX
ckopocTAx. OBbIYHO 3TO NPOUCXOAUT NO NPUUNHE
HeJOCTaTOYHOrO OXNaXKAEHNA NN CMa3KM NPU HU3KMX
CKOPOCTAX.

B ycnoBuax neperpysku npeobpasoBaTenb YacToTbl
3awmuaeT cebs C NOMOLbIO BCTPOEHHBIX 3aLUMTHbIX
GYHKLMI, KOTOPble BKIIOYAIOT NMOHUXEHNE CKOPOCTU.
Hanpvimep, MOHU3UTb CKOPOCTb MOXKET perynatop
npefenbHOro Toka. B HEKOTOpbIX Clyyadax CKOPOCTb MOXKeT
ynacTb HUXe YKa3aHHon B napamemp 4-11 Motor Speed Low
Limit [RPM] n napamemp 4-12 Motor Speed Low Limit [Hz].
Ecnn ckopocTb nafiaeT HUXKe onpeAesieHHOro 3HaueHus,
GYHKLUMA yNyUyLIEHHOro OTC/IEXMBAHNA MUHUMANbHOM
CKOpOCTY OTK/oYaeT npeobpazoBaTtesib YacToTbl. Ecim
ABUraTesib Hacoca He [OCTMraeT CKOPOCTU, YKa3aHHON B
napamemp 1-86 Trip Speed Low [RPM], 3a Bpems, 3afaHHOe
B napamemp 1-79 Pump Start Max Time to Trip (packpyTka
WAET CIVLLKOM AO0NTo), cpabaTbiBaeT 3alMTHOE OTKIUEHNE
npeobpasoBaTensa yactoTbl. OTCYET TaliMepoB

napamemp 1-71 Start Delay w napamemp 1-79 Pump Start
Max Time to Trip HaunHaeTcA OQHOBPEMEHHO C nofayen
KOoMaHAbl nycka. Hanpumep, ecnu 3HayeHve B

napamemp 1-71 Start Delay 6onblue nnv paBHO 3HaYeHWio B
napamemp 1-79 Pump Start Max Time to Trip,
npeobpasoBaTenb YacToTbl HE 3amnyCTUTCA.

CKOpoCTn

5.10 OnucaHmne AMHAMNYEeCKoro
TOPMOXKEHMA

OnHamunyeckoe TOPMOXeHNEe 3amenndaeT Apuratenb OgHUM

n3 cnepyowmux cnoco6os:
. TopMoKeHMe nepeMeHHbIM TOKOM

DHeprua TOPMOXEHNA pacnpefenaeTca B
ABurartesie nyTeM U3MEHEHMA COCTOAHUI NOTepb B
asuratene (napamemp 2-10 Brake Function = [2]).
OyHKLMA TOPMOXKEHUA NEPEMEHHBIM TOKOM He
MOXET MCNOb30BaTbCA B MPUMEHEHNAX C
BbICOKOW 4aCTOTOM LMKNNYECKMX onepauuni,
NMOCKOMbKY 3TO NPMBOAUT K NeperpeBy ABuraTens.

. TopMoXeHne NOCTOAHHBIM TOKOM
MoCTOAHHBIN TOK C Nepemoaynaunen,
Jo6aBnseMbll K MepemMeHHOMY TOKY, LECTBYET B
KauecTBe CMrHana MHAYKLMOHHOTO TOPMOXKeHMWA
(napamemp 2-02 DC Braking Time * 0 c).

. Pe3nctnBHOE TOpMOXKEHMe
Topmo3sHon IGBT nopgpepmsaet
nepeHanps)keHne Ha YPOBHe HIuXe
onpefeneHHoro nopora nyTem HanpasfeHnA
SHeprnn TOPMOXKEHUA OT ABUraTena K
NOAKNIOYEHHOMY TOPMO3HOMY pe3ucTopy
(napamemp 2-10 Brake Function = [1]). Moapo6Hee
0 BblOOpe TOPMO3HbIX PE3UCTOPOB CM.
Pykogodcmeo no npoekmuposaruio VLT® Brake
Resistor MCE 101.

Ona npeobpa3soBaTteneil YacToTbl C MaTol TOPMO3a
ncnonb3yetca Topmo3sHon IGBT ¢ knemmamun 81(R-) n 82(R+)
LANA NOAKMNIOYEHUA BHELIHEro TOPMO3HOro pe3ncTopa.

OyHKumA TopmosHoro IGBT cnyuT ana orpaHuyeHus
HanpsaXeHna B Lienun NOCTOAHHOIO TOKa, KOraa npeBbileHo
MaKcmmasibHoe HanpsxeHue. OrpaHnyeHne HanpsakeHuA
OCyLLEeCTBAETCA NOCPEACTBOM KOMMYTaLMMN BHELIHEro
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Pe3NCTopPa Ha WKnHe NOCTOAHHOIO TOKa, YTOObI CHATb
n36bITOYHOE HanpAa)xeHne NnoCToAHHOro Toka B
KOHAEHCATOpax WWHbI.

BHelUHee pacnonoxeHne TOPMO3HOIO pe3ncTopa UMeET To
NPEeVMYLLECTBO, YTO PE3NCTOP MOXKHO BbiOPaTb B
3aBUCMMOCTU OT NOTPEBHOCTEN MPUMEHEHNS; MPU 3TOM
3Heprua pesncTopa paccerBaeTca 3a Npeaenamu naHenm
ynpaeneHus, uyto 3alwmwaeT npeobpasosatesib YacToTbl OT
neperpesa Npwv neperpyske TOPMO3HOIO pe3ncTopa.

Ha nnate ynpaBneHus obpa3syetca curHan gpansepa
3aTBOpa TopMo3Horo IGBT, KoTopbIn Yepe3 cMnoByto nNnaty
nUTaHWA 1 NnaTty gpariBepos noctynaeTt B Topmo3Hou IGBT.
Kpome Toro, cunoBas nnata NMTaHUA 1 MAaTbl ynpasfieHns
oTcnexmsatoT TopmosHon |GBT, npegoTepalias
BO3MOXKHOCTb KOPOTKMX 3amblKaHuiA. Cunosas nnara
NUTaHWA TaKXXe OTCIeXXMBaeT TOPMO3HOIN pe3ncTop,
npefoTBpaLlas neperpysKku.

5.11 OnwucaHune pasgeneHnsa Harpysku

PaspneneHune Harpy3ku — 310 GyHKUMSA, KOTopasa no3BosiAeT
noAKno4yaTb LEeNM NOCTOAHHOIO TOKa HECKONbKMX
npeobpasoBateniell 4acToTbl, Gnarofapa Yemy cosgaeTca
CUCTEMA C HECKOMbKMMU Npeobpa3oBaTenamm YacToTbl Ans
paboTbl C OfHOM MexaHnYecKow Harpyskoi. PageneHune
Harpysku obecneuvBaeT cieaylolime npermMyLiecTsa:

SHeproc6epexeHne

JBviratens, paboTalolyin B peKynepaTMuBHOM pexnme,
MOXeT CHabXaTb dHepruei NpeobpasoBaTeny YacToThbl,
KoTopble paboTaloT B ABUrATENIbHOM PEXUME.

CHmKeHue I'IOTpeGHOCTI/I B 3anacCHbIX 4YacTAX

O6bIYHO Ona BCEM CUCTEMbI npeo6pa3OBaTenﬂ 4aCTOoTbl
Tp66yeTCﬂ b ognH TOpMO3HOVI PE3NCTOP — HE HYXHO
yCTaHaBninBaTb TOpM03HOIZ pPe3ncTop AnA Kaxaoro
npe06pa3OBaTenﬂ 4acCTOoTbl.

Pe3epBHOe nuTaHue

B cnyyae c6os B ceTv NUTaHUA BCe CBsi3aHHblE
npeobpa3oBaTteniv YacToTbl MOTYT MUTaTbCA Yepes Lenb
NMOCTOSIHHOTO TOKAa OT PE3ePBHOr0 NCTOYHUKA MUTAHUA.

CuctemMa MOXET NPOJOMKUTL PAbOTy MU BbINMONHUTD
KOHTPONMpPYEeMbI/i OCTaHOB.

lMpenBaputenbHble ycnosua

Mpexge yem ucnonb3oBaTb GYHKUMIO pasgeneHns
Harpysku, Heobxoanmo obecneunTb BbIMONTHEHNE
cnepyoLWwmx ycnoBuii:

. MpeobpaszoBaTenb YacToTbl JOMKEH ObiTb
OCHaLLEeH KNeMMaMyi pasaeneHmns Harpysku.

. Cepua NpoayKToB AOMKHa ObITb OANHAKOBOM.
Tonbko npeobpasosatenu yactothl VLT® AQUA
Drive FC 202 moryT ncnonb3oBaTbCa C ApYrnMu
npeo6pasosaTtenamu yactotbl VLT® AQUA Drive 5
FC 202.

. Mpeob6paszoBaTenu 4acToTbl AOMKHbI ObITb
pacnonoxeHbl dbusnyeckn 6a1M3Ko Opyr K apyry
TaK, UTobbl PaCCTOAHVE MEXAY HUMU He
npesbiwano 25 m (82 dyTa).

. I'Ipeo6pasoBaTer| 4acCTOTbl AOKHbI UMETb
OINHAaKOBOE HOMUHAJIbHOE HanpAXeHune.

. Mpu fobaBneHU TOPMO3HOTO pe3ncTopa B
KoHOUrypaumio pacnpeaeneHuns Harpysku Bce
npeobpasoBaTeny YacToTbl JOMKHbI ObITb
OCHaLleHbl TOPMO3HbIM MpepbIBaTeNneMm.

. Knemmbl pasgeneHus Harpy3Kku JOKHbI
MCMOJNb30BaTbCA B COYETAHUU C
npefoxpaHuTeNnsMU.

Cxema cuctembl C pasfgenieHnem HarpysKku, B KOTOpPow
NPVMEHAIOTCA Haunyylinme MeToAbl, NpUBeAeHa Ha
PucyHok 5.16. Ina nony4yeHnAa JONOMHUTENbHbIX CBEAEHUN
0 cucTemax C pasfeneHrem Harpysku obpaTmTechb B
Danfoss.
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2xaR-1000 A D D 2xaR-1500 A D D gapp g
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— 91 96 |— 91 96
92 97 92 97
93 98|— 93 98—
82 81 82 81
3x1.2% %g g éé 3x1.2%
3x Class L-BOO A [} ----wrrerrmvrreeemmorreeos s M- 3xClass L-1200 A
o0 ° . . .
| d Mains connecting point for
38y o | additional drives in the
- _— load sharing application

Common mains
disconnect switch

PucyHok 5.16 Cxema cucTembl € pasfienieHneM Harpysku, B KOTOPOIi MPUMEHAIOTCA Hawlyyline MeToAbl,

PaspeneHune Harpysku

B ycTpoiicTBax CO BCTPOEHHbIM pa3feNieHneM Harpy3ku ecTb Knemmbl 89 (+) n 88 (-) nocTtosHHOro Toka. B npeobpasoBatene
YacTOTbl 3TV KJIEMMbl NOAKMIOYEHbI K LUIMHE NMOCTOAHHOIO TOKa nepef peakTopoMm Lieny MOCTOAHHOrO ToKa M KOHAeHcaTopamm
LUKHBI.

Mpwn NoAKIOYEHNN KNEMM C pa3fienieHneM HarpysKku CyLecTByIoT ABe KOHdUrypaumu.

. Knemmbl MCNonb3yloTcs Ans O4HOBPEMEHHOTO MOAKI/OUYEHNS LENEN WIHbI NOCTOAHHOIO TOKa OT Pa3HbIX
npeobpasoBaTeneil YacToTbl. ITO NO3BONAET GNIOKY, HAXOAALEMYCA B PEXUME peKynepaumu, nepefaBaTtb CBoe
M3NIMLIHEE HaNpsXKeHWe Ha LWrHe ApyroMy 610Ky, KOTOPbI MPUBOAWT ABUraTesb. PasgeneHrie Harpysku atm
CNOCO6OM MOXET CHU3WUTb MOTPEOHOCTb BO BHELHUX AUHAMUUYECKMX TOPMO3HBIX PE3UCTOPAX, a TakKe CrnocobCTByeT
3KOHOMMU 3Heprun. Takum 06pasoM MOXHO COeMHWUTb HEOTPAHMUEHHOE YNCIO Npeobpa3oBaTenell YacToThl,
O[lHaKO Yy BCeX NpeobpaszoBaTenei JOMKHO ObiTb OLHO U TO e HOMVHaNbHOE HanpsixeHue. Kpome Toro, B
3aBUCMMOCTU OT MOLLHOCTY 1 YMC/A YCTPOWMCTB MOXET NoTpeboBaThCA YCTaHOBKA B Lienu NOCTOAHHOIO TOKa
peaKkTopOB MOCTOSIHHOTO TOKa W NMaBKUX MPeAoXpaHUTeNel NOCTOAHHOIO TOKa, a B MUTAIOLLeN CeT — PeakTopoB
nepeMeHHOro ToKa. icnonb3oBaHue Takoi KOHOUrypauum TpebyeT yueTa pasfiMuHbIX creuranbHbiX GakTopos.

. MpeobpaszoBaTenb YacTOTbl MUTAETCA UCKMIOUNTENIbHO OT UCTOYHUKA MNOCTOAHHOMO TOKa. [iA 3ToN KoHdurypaumm
TpebytoTca:

- NCTOYHNK NMOCTOAHHOIO TOKa.

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

5.12 OnwucaHune GyHKUMM peKkynepaunn

PEK)/I'IepaLWIﬂ 06bIYHO MMEET MecCTO B NPUNOXEHNAX C HENPEPDbLIBHbIM TOPMOXEHNEM, TaKUX KaK KpaHbI/I'IOﬂ,'bEMHVIKVI,
HucxogAawme KOHBeVIepr n LI,EHTpVI(byI'VI; SHepruna 3necb NoCTynaeT U3 3ameanAaemoro apuratens.

MN36bITouHas SHeprma oTteognTCA oT npeo6pasoBaTenﬂ 4acToTbl OAHUM U3 Cneayrwnx cnoco6os:
L] TOpMO3HOVI npepbiBaTesb paccenBaeT VI36bITO‘-IHyIO SHepPruno B BuAe Tenna BHYTPU KaTyllekK TOPMO3HOro pe3ncrtopa.

. Knemmbl pekynepaunn nNo3BONAKT NOAKNKYNTL K npeo6pasoBaTen|o 4acToTbl yCTpOI7ICTBO peKkynepaunn
CTOPOHHEro nponseoanTend, Nno3sonAdiollee Bo3BpallaTb I/I36bITOLIHy}O SHePruio B 3NEKTPOCETb.

Bo3BpalyeHvie N36bITOYHON SHEPTUM B INEKTPOCETb NPEeACTaBAseT cobon Hanbonee 3dpdEKTUBHDIA CNocob NCMONb30BaHNSA
pereHepMpoOBaHHON SHEPrMKN B NPYMEHEHMNAX C HEMPEPbIBHBIM TOPMOXKEHMNEM.
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5.13 0630p oxnaxxaeHus B TbISIbHOM KaHase

YHMKanbHaA KOHCTPYKUMA C TbiIbHbIM KaHanoM HanpaBsfseT oxnaxaaloLwmii BO3ayx Yepe3 pagmaTopsl, a yepes obnactb
SNEKTPOHHbBIX KOMMNOHEHTOB MPOXOAUT NNLWb MUHUMAMbHBIN NOTOK BO3AyXa. MexKay TblIbHbIM KaHanom OXNaxKAeHUAa v
06nacTblo 3MeKTPOHUKM NpeobpasosaTens yactoTbl VLT® umeetca ynnotHenune IP54/Tun 12. ThinbHbIl KaHan oxnaxaeHns
No3BONAET BbIBOAUTb 3a npefenbl Kopnyca 90 % Bbigenaoweroca Tenna. Takaa KOHCTPYKUMA MOBbIWAET HAAEXHOCTb 1
NMPOAJIEBAET CPOK CYXObl KOMMOHEHTOB, PE3KO CHMXan TemMnepaTypbl BHYTPU KOPMyca 1 3arpsA3HeHrne 351eKTPOHHbIX
KOMMOHeHTOB. [1ns nepeHanpaBneHns BO34YLIHOrO NOTOKa B 3aBUCUMOCTU OT KOHKPETHbIX TpeboBaHU JOCTYMHbI
pasfiMyHble KOMMEKTbl 4N1A YCTPOWCTBA TblSIbHOMO KaHana OXnaXkAaeHuA.

5.13.1 Umpkynauua Bo3ayxa yepes kopnyca D1h-D8h

T 2
4 225 mm (8.9in) 2
Q i 3
Z> T Z> A T 0 R
225 mm (8.9 in) [ 225mm(8.9in) | T 2
Q A Q I— T =
| — —|= ‘ ‘ | |
| | \ | | |
| | \ | | |
| | ! | | |
1
\ \ | | \ |
\ \ ! ‘ \ \
| | ! | 1l |
\ \ ! | = \
I L \ \
‘ = ‘ [ 1 ‘
\ \ \
\ T ‘ ‘ |
225 mm (8.9in) | T | [
! K 225 mm (8.9 in)
! s ‘ (- ]
I
4 225 mm (8.9in)
€

PucyHok 5.17 CtaHpapTHasa KoHourypaumsa Bo3aylHon unupkynauun ana kopnycos D1h/D2h (cnesa), D3h/D4h (nocepeauHe) n D5h-
D8h (cnpaga).
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PucyHok 5.18 BapuaHT KOHPUrypaLumm BO3AYLWHON LMPKYAALMN C NCNONb30BaHMEM KOMM/IEKTOB OXNaXKAEHUA C TbUIbHbIM KaHasioM
ansa kopnycos D1h-D8h.

(CneBa) KOMNNEKT OXNaXAeHNs ¢ BXOAOM CHU3Y/BbIXOAOM c3aau ana kopnycoB D1h/D2h.

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

(CnpaBa) KOMMIEKT OXNaXXAeHUA C BXOJOM c3aau/BbixofoM c3agu ans Kopnycos D5-D8h.
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5.13.2 Uupkynauyuna so3agyxa yepes kopnyca E1h-E4h

o
A 225 mm (891n) A [ 225mmB9in) g
g i o
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| | |
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\ | \
|
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| st
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PucyHok 5.19 CraHpapTHaa KoHdurypauua sosaywHoi uupkynauum ana E1Th/E2h (cnesa) n E3h/E4h (cnpaBa)
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PucyHok 5.20 BapuaHT KOHGUrypaLum BO3AYLIHON LUPKYNALUN Yepes 3agHiolo cTeHKy ansa E1h/E2h (cneBa) n E3h/E4h (cnpaBa)
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6 [lononHUTenbHble NAATbl U NPUHAANEXHOCTY

6.1 YcTponcTtBa nepnupepuinHom WKHbI

B 3TOM pa3zgene onvcaHbl ycTpolicTBa nepudepuiiHoi
WMHbI, JOCTYMNHble AnsA npeobpasoBaTenei YacToTbl cepuu
VLT® AQUA Drive FC 202. /icnonb3osaHue ycTpoiicTea
nepndeprinHON WXHbI YMEHbLUAeT CTOMMOCTb CUCTEMbI,
yCKopseT 06MeH AaHHbIMU 1 MOBbLILIAET €ro
3$PeKTMBHOCTb, a TakXKe ynpoLaeT nHTepdpenc
nonb3osatensa. Homepa Ana 3akasa cm. B

enaea 13.2 Homepa 0515 3akasa 0onosiHUMe bHbIX
ycmpolicme u npuHaonexHocmed.

6.1.1 VLT® PROFIBUS DP-V1 MCA 101

Ycrpoiicteo VLT® PROFIBUS DP-V1 MCA 101 obecneunsaet
cnegyole npeMmMyLLecTsa:
. LLinpokaa cOBMeCTUMOCTb, BbICOKAA HaeXHOCTb,
noagepxKa OCHOBHbIX nocTaswmkos PLC n
B3aIMO3aMeHAEMOCTb C ByAyLMMI BEPCUAMN.

. BbicTpas, a¢dekTBHaA cBA3b, NOHATHaA
YCTaHOBKa, pacluMpeHHas AUarHoCTrKa 1
napameTpu3aums, a TakKe aBTo-KOHdUrypayma
JaHHbIX npouecca ¢ nomolypbto dpaina GSD.

. AuMKnuueckaa napameTpusauma ¢ NOMOLLbIo
PROFIBUS DP-V1, PROFIdrive nnu KoHe4HbIx
aBTomatoB npodwunen Danfoss FC.

6.1.2 VLT® DeviceNet MCA 104

Yctpoiicteo VLT® DeviceNet MCA 104 obecnieunBaet
cnefyowe npenmMyLLecTsa:
. Mopnepxka npoduna npeobpasoBaTens YacToTbl
ODVA c nomoLblo 3K3eMNApoB BBOAA-BbIBOAA
20/70 n 21/71, uTO rapaHTUpyeT COBMECTUMOCTb C
UMEILLUMUNCA CMCTEMAMU.

. JononHNTENbHbIM NPEMYyLLeCTBOM ABAAIOTCA
WHTEHCMBHblE METOAMKN MPOBEPKU
coBmectumocTn ODVA, KoTopble obecneynBaioT
SKCMNyaTaLMOHHY0 COBMECTUMOCTb 13AeNunii.

6.1.3 VLT® PROFINET MCA 120

VLT® PROFINET MCA 120 — 3TO yHMKanbHOe coueTaHue
CaMbIX BbICOKMX XapaKTePUCTMK C BblCOYaNLLEN CTeneHblo
OTKPbITOCTKW. DTa NnaTa NO3BONAET NCMOMb30BaTb
MHOeCTBO GyHKUUI VLT® PROFIBUS MCA 101, ceops K
MUHUMYMY YCUAUA NONb30BaTeNd Npu nepexofe Ha ceTb
PROFINET n obecneuvBas otgayy oT UHBECTULUWIA B
nporpammHoe obecrneveHvie PLC.

. Te e Tnbl PPO, uto 1 y VLT® PROFIBUS DP V1
MCA 101, obecneurBaloT NPOCTOTy Nepexofa Ha
PROFINET.

. MmeeTca BCTpoeHHbIN Beb-cepBep ANA yaaneHHowm
ANArHOCTVKM M CYUTBIBAHNA OCHOBHbIX
napameTpoB NprBOAA.

. MNoppepxnsaer MRP.

. Moppepxusaer DP-V1. O6ecneunBaeT nerkyto,
ObICTPYIO 1 CTaHAAPTU3MPOBaHHY 06PaboTKY
HbOPMaLMM MO NPeaynpeXaeHUsam 1
aBapuiHbIM curHanam B PLC, noBbiwasn
NPON3BOANTENBbHOCTb CUCTEMBI.

. MNopnepxueaet PROFIsafe npu ncnonb3osaHunn B
couetaHum ¢ VLT® Safety Option MCB 152.

. O6ecneumBaeT peanusauuo cornacHo Knaccy
cootBeTcTBUA B (Conformance Class B).

6.1.4 VLT® EtherNet/IP MCA 121

CeTb Ethernet — 370 cTaHpapT Oyayuiero ana
OCYLLeCTB/IEHNA CBA3W B NPON3BOACTBEHHOM LiEXe.
Yctpoiictao VLT® EtherNet/IP MCA 121 ocHosaHo Ha
HOBeliLen TEXHONOMNW, AOCTYMHOWN ANA NPOMbILLIEHHOro
MCNonb30BaHWA 1 NPUrogHON AnA paboTbl Aaxe B CaMblX
TAXENbIX YCNOBUAX NpumeHeHus. MNpotokon EtherNet/IP™
Nno3BONAET NepenTn OT KoMMepUeckoro npoaykTa Ethernet
K 06Liemy npombiwneHHomMy npotokony CIP™ — stot
NPOTOKOJ BEPXHEro YPOBHA U 06beKTHaA Mopenb
ncnonb3ylotca n B cetax DeviceNet.

YCTPOMCTBO MpeAnaraeT HECKOSbKO PaCLIMPEHHbIX
GYHKLMI, TaKUX Kak:

. BCTPOEHHbI BbICOKO3GEKTUBHBIN KOMMYTATOP,
obecneunsaloLnil TONOMOTUIO IVHWIA 1
YCTPAHALWMIA HEOBXOAUMOCTb BO BHELUHUX
KOMMyTaTopax;

. konbuo DLR (HaumHas ¢ 2015 r.);

. YCOBEPLUEHCTBOBAHHbIE GYHKLIMM KOMMYTaLmmn 1
ONarHOCTUKY;
. BCTPOEHHbIN Be6-cepBep;

. MouToBas KIMEeHTCKaa ciyxba Ana onoselyeHns
06 obcnyxmBaHUY;

L] ajgpecayma K OqHOMY U HECKONTbKM yCTpOIZCTBaM.
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6.1.5 VLT® Modbus TCP MCA 122

VLT® Modbus TCP MCA 122 nopcoeauHaeTca K ceTam,
OCHOBaHHbIM Ha npoTokone Modbus TCP. OHO cnocobHo
paboTaTb C UHTEPBANIOM COEAVHEHNI A0 5 MC B 060KX
HanpaBfiEHNAX, YTO AENaeT ero OAHMM U3 CamblX GbICTPbIX
yctpoicte Modbus TCP Ha pbiHke. MpoTokon
obecneunBaeT N36bITOYHOCTb YNPABAAIOLWMNX MOZYNEN 1
3aMeHy OfJHOTO U3 ABYX YNpPaBnsAOLWMX MOAYNEN B ropayem
pexume, To ecTb 6e3 BbIK/IIUYEHNA CUCTEMDI.

B uncne gpyrvx BO3aMOXXHOCTel:
. BcTpoeHHbIl Beb-cepBep Ans yaaneHHom
OVArHOCTUKN U CYUTBIBAHNA OCHOBHbIX
napameTpoB NpuUBOAA.

. HacTpolika yBegomneHuin nNo sneKTPOHHON noyTe
OfHOMY WNW HECKONbKUM NonyyaTtenam;
yBEeOMJIEHUA OTMNPABAATCA NPU BO3SHUKHOBEHM
nmbo cbpoce onpeneneHHbIX aBapURHbIX
CWUTHANOB UNW NpepynpeXaeHnn.

. [BoriHoe nogknioveHne K rnasHomy PLC gna
obecneyeHus M30bITOYHOCTU.

6.2 QyHKLUMOHaNbHble pacClupeHnn

B 3Tom pazgene onvcaHbl nnatbl GyHKUMOHANBbHbBIX
paclwmpeHunin, [OCTyNHble AnA npeobpa3oBaTesiein YacToTbl
cepvn VLT® AQUA Drive FC 202. Homepa ans 3akasa cM. B
enaea 13.2 Homepa 0515 3akasa 0onosiHUMesbHbIX
ycmpolicme u npuHaonexHocmed.

6.2.1 VLT® General Purpose 1/0 Module
MCB 101

Mogynb VLT® General Purpose 1/0 Module MCB 101
YBENMYMBAET YMCIO BXOAOB W BbIXOAOB yrpaB/ieHUA:
. 3 undposbix Bxoaa 0-24 B: nornueckun 0 < 5 B,
nornyeckasa 1 > 10 B.

. 2 aHanoroBbix Bxoga 0-10 B: pa3spelweHne 10 6ut
NAC 3HaK.

. 2 undposbix Boixoga NPN/PNP no aByxTakTHOW

cxeme.
. 1 aHanoroBbI Bbixod 0/4-20 mA.
. MoanpyXMHeHHoe coefMHeHne.

6.2.2 VLT® Relay Card MCB 105

Mnata VLT® Relay Card MCB 105 paciumpseT GpyHKLuM pere,
nobaBnAn ele 3 peneiHbix BbIxoaa.

. 3awmwaeT coegnHeHve Kabensa ynpasneHua.

. MoanpyXrvHeHHoe coeanHeHWe NpPoBoja
ynpasneHus.

Makc. yactota KoMmyTauun (NPy HOMUHaNbHOW/
MWHUMAaNbHOW Harpyske)
6 MuHYT /20 cek.

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

6.2.3 VLT® Analog I/0 Option MCB 109

Mnata VLT® Analog 1/0 Option MCB 109 nerko
yCTaHaBnMBaeTca B Npeobpa3oBaTesib YacToTbl, MO3BONAA
obecneunTb ynyulleHHble paboune xapakTepucTuKn u
paclmnpuTb BOSMOXHOCTY ynpasneHnsa bnarogapa
AOMOJHUTENbHBIM BXOAAM/BbIXOAaM. Ta AOMOJIHUTENbHAA
nnarta Takke gobasnaeT K npeobpaszoBaTento YacToTbl
pe3epBHbI 6aTapelHbiii UCTOYHWUK NMUTaHWA 4J1A YacoB,
BCTPOEHHbIX B NMpeobpa3oBaTenb YacToTbl. DTOT Pe3ePBHbIi
aKKymynatop obecneuvBaeTt cTabusibHOe BbINOJIHEHWE
npeobpa3oBaTesieM YacToTbl BCEX AEWCTBUI MO BPEMEHM.

o 3 aHanorosbIX BXOQAa, Ka)KﬂbIIZ N3 KOTOPbIX
BbIMOJIHEH C BO3MOXHOCTbIO HaCTpOIhKI/I B
KayecTBe BXOAa HanpAXeHnA 1N teMmnepartypbl.

. MopkntoueHne aHanorosbix curHanos 0-10 B, a
Takxe BxogoBs TemnepaTypbl PT1000 n NI1000.

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

6.2.4 VLT® PTC Thermistor Card MCB 112

VLT® PTC Thermistor Card MCB 112 ynyulaeT KOHTPONb
COCTOAHMSA ABUraTens no CPaBHEHUO CO BCTPOEHHOM
dyHKumeln TP 1 Knemmow TepmmucTopa.

. 3alWwmMuaeT sNeKTpoaBUraTenb OT neperpesa.

. NmeeT ceptudukat ATEX gns pabotbl ¢
JBUraTensamm C Knaccom B3pbiBo3awutsl Ex-d.

. Wcnonb3yet ¢yHKumio Safe Torque Off, koTopas
opobpeHa B cootBeTcTBUM C SIL 2 [EC 61508.

6.2.5 VLT® Sensor Input Option MCB 114

Mnata VLT® Sensor Input Option MCB 114 3awuwaer
ZBuratesib OT neperpeBa NOCPEACTBOM KOHTPONA
TemnepaTypbl NOAWNMHNKOB 1 OOMOTOK ABUraTens.

. Tpw camoonpegenaowWmxcsa Bxoga ana 2- uam 3-
npoBoaHbIX gatumnkos PT100/PT1000.

. 1 AONONHUTENbHbIN aHanoroBbin Bxod 4-20 MA.

MG22B250
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6.2.6 VLT® Extended Cascade Controller
MCO 101

VLT® Extended Cascade Controller MCO 101 nerko
yCTaHaBNMBaETCs 1 MofepHu3npyeTcs, obecneyrBas
ynpaBneHne 601bWNM YUCTIOM HAaCOCOB U YIyYLIEHHOe
ynpaB/ieHVe HacoCamy B PeXMMeE «TIaBHbIN/
NMOAUYNHEHHbIN»,

. [lo 6 HacocoB B CTaHAAPTHOM KacKage.

. o 5 HacocoB B KOHOUrypaumm «rnaBHbli/
NMOAUYNHEHHbIN».

Makc. Harpyska Ha KjiemMmmax

. PesnctnBHas Harpyska AC-1, 240 B nep. Toka, 2 A.

. WHpykTBHaA Harpyska AC-15 npwu cos phi = 0,4,
240 B nep. Toka, 0,2 A.

. Pe3snctneHasa Harpyska DC-1, 24 B nocrt. Toka, 1 A.

. WHaykTrBHaA Harpy3ska DC-13 npu cos phi = 0,4,
24 B nocT. ToKa, 0,1 A.

MuH. Harpy3Ka Ha Knemmax
. 5 B noct. Toka, 10 MA.

. Makc. yactota KOMMyTaLuMmM NpyY HOMUHaNbHON/
MWHVMaNbHON Harpyske, 6 MuH-1/20 c-1.

6.2.7 VLT® Advanced Cascade Controller
MCO 102

MpocToii B ycTaHoBKe koHTponnep VLT® Advanced Cascade
Controller MCO 102 pacwmpseT BO3MOXXHOCTU
BCTPOEHHOrO Kackaa-KoHTponnepa, obecneymsas
ynpaBneHvre HacoCcamy B KonMyecTse O 8 1 ynyudlleHHoe
ynpaBneHye HacoCcamy B PeXxnme «riaBHbIn/
NOAUYNHEHHDbIN».

. OfVH 1 TOT e KaCKaA-KOHTpoiep NOAXOAUT Ans
BCEro Anana3oHa MouHocten go 1,2 MBT.

. [lo 8 HacocoB B cTaHZapTHOM Kackage. [lo 8
HacoCoOB B KOHOUrypaummn «rnaBHbli/
MOAYNHEHHbIN».

6.3 [lnaTbl ynpaBneHusa nepemeLleHnemM v
penenHble nNnaTbl

B 3ToM paspgene onuvcaHbl Nnatbl ynpaBneHus
nepemeLlleHrem U peneiHble NnaTtbl, JOCTYMNHbIe AnA
npeob6pasosateneil yactotbl cepum VLT® AQUA Drive FC
202. Homepa ansa 3akasa cMm. B es1a8d 13.2 Homepa ons
3akasa 0onosIHUMesnbHbIX ycmpolicme u npuHaodnexHocmed.

6.3.1 VLT® Extended Relay Card MCB 113

Mnata VLT® Extended Relay Card MCB 113p06aBnseT pag
BXOZOB/BbIXOAOB ANsl MOBbILEHUA TMOKOCTW.

. 7 undpoBbIX BXOAOB.

. 2 aHanoroBbIX BbiXoAa.

. 4 pene SPDT.

. CooteeTcTByeT pekomeHgaumam NAMUR.

. Bo3mOXKHOCTb ranbBaHU4ecKkom pa3BA3Kn.

6.4 TopMO3Hble pe3ncTopbl

B npunoxeHusx, B KOTOPbIX ABWUraTenb NCMob3yeTca B
KauecTBe TOPMO3a, ABUraTeNb reHepupyeT SHepruio,
KoTopasa BO3BpallaeTca B npeobpasoBatesib YacToTbl. Ecnu
SHeprua He MOXeT nepefAaBaTbCA 06paTHO B ABUraTesb,
HanpsAXeHve B Lienn NoCTOAHHOTO ToKa npeobpasoBaTtens
noBbIWwaeTcA. B npyMeHeHMAX C YacTbiM TOPMOXEHNEM
W/Vinn C Harpyskamu, UMelLmnmMn 60bLLION MOMEHT
VNHepLMK, 3TO MOXET NPUBECTU K OTKIOUYEHWIO BCeCTBME
nepeHanpsaxeHna B NnpeobpasosaTene 4acToTbl U, B
pe3ynbTaTte, K OCTaHOBY. [1nA pacceviBaHWA 3Hepruu,
BblpabaTbiBaeMO Npu pekynepaTMBHOM TOPMOXKEHUN,
NCMONb3YITCA TOPMO3Hble pe3ncTopsbl. Peanctop
BbI6MpaeTca No BeNMUYMHE CONPOTUBNIEHNA, HOMUHANY
paccenBaemoil MoLHOCTU 1 pa3mepam. KomnaHua Danfoss
npeanaraeT WYPOKNIA aCCOPTUMEHT PasNYHbIX
pe3ncTopoB, cneuunanbHo NpeaHasHaveHHbIX paboTbl ¢
npeobpasoBatenamm yactotbl Danfoss. Homepa ans 3akasa
1 AONOSHUTENbHYI0 UHbOopMaLmio o Bbibope Tunopasmepa
TOPMO3HbIX PE3UCTOPOB CM. B pykosodcmee no
npoekmuposaHuto VLT® Brake Resistor MCE 101

6.5 CuHycompgHble GunbTpbl

Korga pgeuratenb ynpaBnsetca npeobpasoBatesieM 4acToTbl,
OT ABUraTens CblleH PEe30HAHCHBIN WYyM. DTOT LWyM,
00YCNOBNEHHDIN KOHCTPYKLUE ABUraTeNs, BO3HUKAET Npu
KaXKIOM CpabaTblBaHUM KOMMYTaTOpa MHBEPTOPA B
npeobpasoBaTene YacToTbl. Takum 0bpa3om, yacToTa
PE30HAHCHOTO LYMa COOTBETCTBYET YacTOTE KOMMYTaLm
npeobpasoBaTensa YyacToTbl.

KomnaHua Danfoss noctaBnseT cuHycounaHblii GunbTp,
ocnabnAwWMA akycTUYeCKniA Wym asuratens. 3ToT GunsTp
YMEHbLUAET BPEMS HAPACTaHUA HANPSKEHUS, MMKOBOE
HanpsKeHve Ha Harpyske (Unuk) v Tok nynbcaumin (Al),
nocTtynawowuin B agBuratenb, bnarogapa yemy ToK 1
HanpsAXeHVe CTaHOBATCA NPaKTUYECKN CUHYCOUAANbHbIMU.
B pesynbraTe akycTMyYeCKun WyM ABUraTena CHUXKaeTca Jo
MUHVMYMa.

ToK nyfnbcaumii B KaTylLKax CUHYCOMAHOrO GunbTpa Takxe
BbI3bIBAET HEKOTOPbIN WyM. Ta Npobnema peliaetcs nyTem
BCTpamBaHua GunbTpa B WKad munm Kopnyc.
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[ononHutenbHble NAaTbl N NPWH...

PyKOBOACTBO Nno NPOeKTNpoBaHMIO

Homepa ansa 3akasa 1 JONONHUTENbHYIO UHPOPMaLMIO O
CYHYCOUAHBIX GUABTPax cM. B pyKkosodcmee no
NPOEKMUPOBAHUIO 8bIXOOHbIX (hUILMPOS.

6.6 Ounbtpbl dU/dt

Danfoss noctaBnset ¢punbrpbl dU/dt, KoTopble
npencTaBnAT coboin anddepeHumnanbHole GUNLTPbI
HM3KUX YacTOT, COKpaLLaloLye NMKoBble HanpsXeHns
mMexay dasaMu Ha KieMmax ABUraTeNia U ymeHblatowme
LNNTENbHOCTb NepefHero GpoHTa A0 YPOBHA, KOTOPBLIN
YMeHbLUAeT Harpysky Ha usonAauuo B 06MOTKax ABuUraTens.
3To TMNMYHasA Npobnema NPU NCMONIb30BaHUN KOPOTKIMX
Kabeneit anekTpoasuUraTens.

B otnuume ot cnHycompaHbix Gunbtpos, y dunbtpos dU/dt
yacToTa cpe3a NpeBblLIAeT YacTOTy KOMMYTaLuUK.

Homepa anAa 3akasa 1 JONOMHUTENbHYO UHPOPMALMIO O
dunbtpax dU/dt cm. B pykosodcmeae no npoekmuposaHuio
B8bIXOOHbIX (huILMpPOS.

6.7 ®unbTpbl cH}A3HbIX NOMEX

CepAeYHNKM BbICOKOYACTOTHOIO GuibTpa CMHpasHbIX
nomex (ceppeyHnkn HF-CM) ymeHbLiaoT
3N1EKTPOMArHUTHbIE MOMEXW W 3aLUMLLAIOT MOALUNMHUKA OT
SNEKTPUYECKUX Pa3pAgoB. ITO cneunanbHble
HaHOKPUCTaNIMYeCcKMe MarHUTOMPOBOAbI, KOTOPbIE UMEIOT
Nlyylume xapakTepuctnku GunbTpaumm no cpaBHeHUIo C
06blYHbIMK peppuToBbIMK CepaevHmKkamn. CepaeduHnkmn HF-
CM pencTBytoT Kak cuHba3HbI gpoccenb mexay dasamu n
3emnen.

YcTaHaBnnBaemble Ha Tpex ¢asax gsuratena (U, V, W)
bdunbTpbl CUHGA3HBIX MOMEX YMEHbLUIAKT BbICOKOYACTOTHbIE
cuHba3Hble TOKWU. B pe3ynbraTe BbICOKOUYACTOTHble-
3neKTPOMarHUTHble MomMexu oT Kabena aBuratens
CHMXatoTCA.

Homepa gns 3akasa cM. B pykosodcmeae no
NPOeKMUpPOBAHUIO 8bIXOOHbIX (huIbMPO8.

6.8 OunbTpbl FAPMOHUK

YcoBepLieHCTBOBaHHble GunbTpbl rapmonuk VLT® Advanced
Harmonic Filters AHF 005 u AHF 010 Henb3A cpaBHMBaTb C
TPaAVLMNOHHBIMY GUABTPaMu rapMoHuK. OunbTpbl
rapmoHuk Danfoss cneumanbHo paspabotaHbl Ans
UCnonb30oBaHMA ¢ NpeobpasoBaTtenamm Yactotbl Danfoss.

Mpw noaknoueHnn unbTpoB rapmoHuk AHF 005 nnn AHF
010 nepen npeobpasoBaTtenem yactoTbl Danfoss obwme
rapMoHUYecKne NCKakeHnA ToKa, BO3BpaLlaemMble B CETb
nuTaHmA, cokpawatotca o 5 % n 10 % cooTBeTCTBEHHO.

Homepa ONA 3aKa3a N JONONTHUTENDbHYIO VIHd)OpMaLl,I/HO o
Bbl60pe TNopa3Mepa TOPMO3HbIX Pe3NCTopoB CM. B

pykosodcmee no npoekmuposaHuto VLT® Advanced
Harmonic Filters AHF 005/AHF 010.

6.9 KomnnekTbl 601bLIOK MOLHOCTH

Ona stux KOpNyCOB UMEKTCA KOMMJEKTDbI, paCcCYUTaHHbIE Ha
BbICOKYI0 MOWHOCTb, HAaNnpmep KOMMJIEKTbl OXNnaXaeHNA
yepes 3aHI CTEHKY, KOMMNEKT O6OFPEBaTEJ'IF|, KOMNNEeKT
CeTeBOro 3KpaHa. KpaTKOE onncaHmne n Homepa AnA 3akasa
BCeX [OCTYMNHbIX KOMIMJIEKTOB CM. B 2/1asd 13.2 HOMepG ona
3aKasza 0oNosIHUMEsIbHbIX ycmpoacms u npUHaaﬂ&‘KHOCI‘nE’IJ.
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TexHuYecKne xapakTepuCTUKmn VLT® AQUA Drive FC 202

7 TexHnYecKne XxapakTepucTuKkm

7.1 2JnekTpuueckme xapaktepuctmku, 380-480 B

VLT® AQUA Drive FC 202 N110K N132 N160
BbicokaA/HopmanbHasa Harpyska HO NO HO NO HO NO
(Bbicokan 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 480 B 110 132 132 160 160 200
Pasmep kopnyca D1h/D3h/D5h/D6h

BbixoaHo Tok (3 ¢dasbi)

HenpepbiBHbiin (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 460/480 B) [A] 160 190 190 240 240 302
MpepbiBuCTbI (Neperpyska 60 ¢ npu 460/480 B) [KBA] 240 209 285 264 360 332
HenpepbiBHas mowHocTb (npu 400 B) [KBA] 123 147 147 180 180 218
HenpepbiBHas mowHocTb (npu 460 B) [KBA] 127 151 151 191 191 241
HenpepbiBHbIR, MowHOCTb (Npu 480 B) [KBA] 139 165 165 208 208 262
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 400 B) [A] 171 204 204 251 251 304
HenpepbieHbii (Npu 460/480 B) [A] 154 183 183 231 231 291
Makc. uncno n pasmep Kabeneii Ha ¢asy

- CeTb, ABUraTesb, TOPMO3 1 LieMb pa3faeneHna Harpysku [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 NpegoxpaHutenu [A]" 315 350 400
PacyeTHble 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 paguatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKntoyeHve npu neperpese nnatbl ynpasnexus [°C (°F)] 75 (167) 75 (167) 75 (167)

Tabnuua 7.1 dnekTpuueckue xapakrepuctukn kopnycos D1h/D3h/D5h/D6h, nutaHue ot cetn 3 x 380-480 B nepem. Toka

1) HomuHanel npedoxpaHumenel cm. 8 2nasa 10.5 pedoxpaHumenu u asmomamuydeckue 8biKo4ameru.

2) Tunu4Hble 3Ha4eHUs nomeps MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU HA2py3Ke; npednosiazaemcs, Ymo OHU HaxX00Amcs 8 npedenax
donycka 215 % (0onyck C8A3aH C U3MEHEeHUAMU HANPAXeHUA U pd3/ludueM xapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHoeo Kl 0sueamens (epanuya IE/IE3). Jeuzamenu ¢ meHbwium KM/ ygenuyusarom nomepu MowHocmu 8 npeobpazogamerne 4acmomoi.
Kacaemcs onpedeneHus pasmepHbix Nnapamempos ox/iaxoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegbiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeH CylecmeeHHbll pocm nomepe. [pugedeHHble OdHHble y4uUMbI8alom MOWHOCMb, nompebnaemyo
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 yeenudums nomepu Ha 30 Bm,
xoms 06bI4HO Npu NONHOU Hazpy3ke Naamel ynpdssieHUs U yCMAaHossieHHblx 00NOSHUMEsIbHbIX niamax 8 eHe30dx A unu B ysenuyeHue nomepb
cocmasnsem ecezo 4 Bm 0na kaxool niamei.

3) V3mepsaemcsa ¢ ucnonb3o8aHuUem 3KpaHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3Ke U
HomuHanbHoU yacmome. K/, usmepeHHsbIl npu HOMUHAILHOM moke. Knacc sHepzospgekmusHocmu cMm. 8 2nasa 7.5 Ycnosus okpyxatoweli
cpedel. [lomepu npu yacmuyHoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuYecKne xapakTepuCTUKmn PykoBoacTBO NO NPOEKTMPOBaHNIO

VLT® AQUA Drive FC 202 N200 N250 N315
BbicokaAa/HopManbHaa Harpyska 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 BbIxogHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 250 300 300 350 350 450
TunnyHaa BbIxofHaA MOLYHOCTb Ha Basny [KBT] npu 480 B 200 250 250 315 315 355
Pasmep kopnyca D2h/D4h/D7h/D8h

BbixogHol Tok (3 dasbi)

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

HenpepbiBHbiin (npu 400 B) [A] 304 381 381 463 463 567
HenpepbiBHbi (npu 460/480 B) [A] 291 348 348 427 427 516
Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABuWraTenb, TOPMO3 1 LieNb Pa3feneHna Harpysku 2x 185 (2 x 350 mecm) | 2x 185 (2 x 350 mecm) | 2 x 185 (2 x 350 mcm)
[MM? (AWG)]

Makc. BHelHMe ceTeBble NpefoXpaHuTenu [A]V 550 630 800
PacyeTHble noTepy MOLHOCTM npu 400 B [BT]?: 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)
OTKntoyeHne npu neperpese nnatbl ynpasnenus [°C (°F)] 80 (176) 80 (176) 80 (176)

Ta6bnuua 7.2 dnekTpuyeckne xapakrepuctukn kopnycos D2h/D4h/D7h/D8h, nutaHue ot cetn 3 x 380-480 B nepem. Toka

1) HomuHasnel npedoxparumeneli cm. 8 enaga 10.5 [lpedoxpaHumenu u asmomamuydeckue 8blK/IloYameru.

2) TunuyHele 3Ha4eHUs NOMepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/ILHOU Hazpy3Ke; npednosideaemcs, Ymo OHU Haxo0AMCcA 8 npedenax
donycka #15 % (0onyck €8A3aH C U3MEHeHUAMU HANPAXeHUA U pd3/luyueM xapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHozo Kl 0sueamens (epanuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mMowHocmu 8 npeobpazosamerse 4acmomei.
Kacaemcs onpedeneHus pasmepHbix Napamempos ox/1ax0eHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegbiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, BO3MOXeH CywecmeeHHbIl pocm nomepe. [pugedeHHble OaHHbIE y4YUMbIBAM MOUJHOCMb, hompebsaemyto
LCP u munossiMu nnamamu ynpasneHus. [lJaHHele 0 nomepsax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoska 0onosHUMesnbHeix ycmpolicme u Hazpy3Ku 3aKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
xomsa 06bIYHO Npu NONHOU Hazpy3Ke nNaAmMul ynpdesieHUs U yCMAaHossieHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B ysenuyeHue nomepb
cocmassisem 8cezo 4 Bm 0na kaxool niamel.

3) Usmepsemca ¢ ucnonb3o8aHUem 3KpAHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3Ke U
HoMUHaneHou yacmome. KIMJ, usmepeHHeoil npu HOMUHAILHOM moke. Knacc sHepzo3gekmusHocmu cm. 8 enaea 7.5 Ycrnosusa okpyxaroweli
cpedel. [lomepu npu yacmuy4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuYecKne xapakTepuCTUKmn VLT® AQUA Drive FC 202
VLT® AQUA Drive FC 202 N355 N400 N450
BbicokaAa/HopManbHaa Harpyska 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
npwn 400 B
TunnyHaa BbIXOfHaA 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
npu 480 B
Pasmep kopnyca E1h/E3h E1h/E3h E1h/E3h
BbixogHol Tok (3 dasbi)
HenpepbiBHbiin (Mpu 400 B) [A] 600 658 658 745 695 800
MpepbIBUCTbIN (Neperpy3ka B TeyeHne 60 ¢ npu

pep (neperpy. P 900 724 987 820 1043 880
400 B) [A]
HenpepbiBHbin (Mpu 460/480 B) [A] 540 590 590 678 678 730
Mpe 7 60
pepbIBUCTBIN (neperpyska B TeyeHue 60 ¢ npu 810 649 885 246 1017 303

460/480 B) [A]
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 416 456 456 516 482 554
HenpepbiBHaa mowwHocTb (Npu 460 B) [KBA] 430 470 470 540 540 582
Makc. BxogHOI TOK
HenpepbiBHbin (npu 400 B) [A] 578 634 634 718 670 771
HenpepbiBHbi (npu 460/480 B) [A] 520 569 569 653 653 704

Makc. uncno n pasmep Kabeneinr 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, ¢ 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 unun 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 1 aguratenb, 6e3 Topmosa [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 fBuratenb, ¢ TOpMo30oM [Mm> (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

- PazgeneHune Harpysku 1 pekynepaumsa [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. BHelwHne ceTeBble NpegoxpaHuteny [A]? 800 800 800
PacyeTHble noTepy MOLHOCTM npu 400 B [BT]2: 3) 6178 6928 6851 8036 7297 8783
PacyeTHble noTtepu mowHocTv npu 460 B [BT] 2),
3 5322 5910 5846 6933 7240 7969
Kng? 0,98 0,98 0,98
Bbix. yacToTa 0-590 Iy, 0-590 Iy 0-590 Iy
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKNloYeHVe Npu neperpese nnaTbl ynpasneHna
o o 80 (176) 80 (176) 80 (176)
[°C (R
OTKNoYeHWe Npu neperpese CUIOBON NNaTbl

85 (185) 85 (185) 85 (185)
nutaHua [°C (°F)]
OTKNIoYeHVe MU neperpese MiaTbl MUTaHUSA

o 85 (185) 85 (185) 85 (185)

seHTUnATopos [°C (°F)]
OTKNoYeHVe Npu Neperpese NiaTbl aKTUBHOW

85 (185) 85 (185) 85 (185)

Tabnuua 7.3 dnekTpuyeckue xapaktepuctuku kopnycos E1h/E3h, nutaHue ot cetn 3 x 380-480 B nepem. Toka

1) HomuHanel npedoxpaHumeneti cm. 8 2nasa 10.5 [pedoxpaHumenu u asmomamuyeckue 8biK/o4Yamesnu.

2) Tunuy4Hele 3Ha4eHUs Nomepb MOWHOCMU NPUBOOAMCA NPU HOMUHAJIbHOU Hazpy3ke; npednosideaemcs, Ymo OHU HAX00AMCA 8 npedenax

donycka 15 % (donyck c8A3aH C U3MEHEeHUAMU HANPSXEeHUA U pasiuyueM xapakmepucmuk kabesnel). 3HauyeHus npugedeHbl UCX00A U3

munuyHozo Kl osueamens (epaHuya IE/IE3). Jeuzamenu ¢ meHowum K[ ysenuqusarom nomepu mowHocmu 8 npeobpazosamese 4acmomei.

Kacaemca onpeaeneHuﬂ pasmepHoix napamempos 0XJ1aXK0eHuA npeo6pasosame/1ﬂ yacmomel. Ecnu yacmoma KomMmMymayuu npesbelwaem

46 Danfoss A/S © 12/2017 Bce npaBa 3aluiLeHbl.

MG22B250




Dt

TexHuueckmne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylwecmeeHHbll pocm nomepe. [IpugedeHHble OdHHble y4uMbI8aiom MOWHOCMb, nompebsemyo
LCP u munoseiMu nnamamu ynpasneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3aKasqyuka mozym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJTHOU HA2PYy3Ke NJIambl ynpassieHus u yCmaHosJ/1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe30ax A unu B ysenudeHue nomepo
cocmassisem gcezo 4 Bm 0na kaxool niamel.

3) W3mepsaemca ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX Kabesel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3Ke U
HomuHaneHoU yacmome. K/, usmepeHHbIl npu HOMUHAILHOM moKe. Knacc sHepeospgekmusHocmu cMm. 8 2nasa 7.5 Ycnosus okpyxaroweli
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AQUA Drive FC 202 N500 N560
BbicokaA/HopmarnbHaa Harpyska HO NO HO NO
(Bbicokasa neperpy3ka (HO) = 150 % Toka B TeyeHue 60 ¢, HOpManbHas

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

TvnuuHaa 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
TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 480 B 530 560 560 630
Pasmep Kopnyca E2h/E4h E2h/E4h
BbixogHol ToK (3 dasbl)

HenpepbiBHbiin (npn 400 B) [A] 800 880 880 990
MpepbiBUCTBIN (Neperpyska B TeyeHne 60 ¢ npu 400 B) [A] 1200 968 1320 1089
HenpepbiaHbii (Npun 460/480 B) [A] 730 780 780 890
MpepbiBUCTLIA (Neperpy3ka B TeueHne 60 c npu 460/480 B) [A] 1095 858 1170 979
HenpepbiBHaa mowHocTb (Npu 400 B) [KBA] 554 610 610 686
HenpepbiBHaa mowHocTb (Npu 460 B) [KBA] 582 621 621 709
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 400 B) [A] 771 848 848 954
HenpepbiBHbin (Mpn 460/480 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, C TOPMO3OM [Mm? (AWG)]

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

- Topmo3 nnn pekynepauus [Mm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. uncno n pasmep kabenein Ha ¢asy (E4h)

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

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- CeTb 1 ABUratenb, C TOPMO3OM [MMm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

- PazgeneHue Harpysku 1 pekynepaumsa [Mm® (AWG)]

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 1200 1200
PacyeTHble noTtepu mowHocTv npu 400 B [BT]2: 3 8352 9473 9449 11102
PacueTHble notepy MolHOCTM npu 460 B [BT]?: 3) 7182 7809 7771 9236
Kng® 0,98 0,98
BbixogHas uacTtoTa [Mu] 0-590 0-590
OTkntoyeHvie npu neperpese paauatopa [°C (°F)] 110 (230) 100 (212)
OTKntoyeHre npu neperpese nnatbl ynpasnenusa [°C (°F)] 80 (176) 80 (176)
OTKNtoYeHre Npu neperpese cunoBoli nnatbl nutaHusa [°C (°F)] 85 (185) 85 (185)
OTKNoYeHvie Npu neperpese naaTbl NUTaHuA BeHTUNATopoB [°C (°F)] 85 (185) 85 (185)

OTKNoYeHne npu neperpese nnaatbl aAKTVBHOMN 3anTbl OT 6pOCKOB TOKa

85 (185 85 (185
C F)] (185) (185)

Tabnuua 7.4 dnekTpuyeckue xapakrepuctuku kopnycos E2h/E4h, nutaHue ot cetn 3 x 380-480 B nepem. Toka

1) HomuHane! npedoxpanumeneli cm. 8 enasa 10.5 [IpedoxpaHumenu u asmomamuyeckue 8blK/Ilo4Yameru.

2) TunuyHele 3Ha4YeHUs Nomepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosiaeaemcs, Ymo OHU Haxo0AMCcA 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsAXeHUsA U pa3iudueM xapakmepucmuk kabeneu). 3HayeHUs npusedeHsl Ucxo0s u3
munuyHozo KIM[ 0suzamens (epaHuya IE/IE3). Jeuzamenu ¢ meHowium KIMJ ysenuqusarom nomepu mowHocmu 8 npeobpazosamese 4acmomeoi.
Kacaemcs onpedeneHus pazmepHbix napamempos oxsiaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYAHUIO, B03MOXeEH CylecmeeHHbll pocm nomepe. [IpusedeHHble 0aHHble y4umbi8aom MOWHOCMb, nompebnsemyo
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHele 0 nomepax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHoix ycmpolicme u Hazpy3ku 3akasyuka mo2ym ysenudumes nomepu Ha 30 Bm,
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TexHuuecKune xa PaKTepnNCTUKN

VLT® AQUA Drive FC 202

Xxoms 06bI4HO npu nosnHou HaepyskKe njiamel ynpasjieHud u ycmaHo8J1eHHbIX donosiHUMesbHbIX njaamax 8 eHe3oax A unu B yeesiudeHue nomepo

cocmasnsem 8cez2o 4 Bm 0519 kaxool naameoil.

3) U3mepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX Kabesel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3ke U

HomuHaneHoU yacmome. K[, usmepeHHbIl npu HOMUHAILHOM moke. Knacc sHepzosppekmusHocmu cMm. 8 2nasa 7.5 Ycnosus okpyxatoweli

cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

7.2 DJnekTpuyecKkme xapakrepuctmkm, 525-690 B

VLT® AQUA Drive FC 202 N75K N90K N110K
BbicokaAa/HopmanbHaa Harpyska HO NO HO NO HO NO
(Bbicokasn neperpyska (HO) = 150 % Toka B TeyeHue 60

¢, HopmanbHasa neperpyska (NO) = 110 % Toka B

TeueHune 60 c)

TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 525 B 45 55 55 75 75 920
TunnyHaa BbIXOAHaA MOLHOCTb Ha Bany [n. c] npu 575 60 75 75 100 100 125
B

TunnyHas BbIxogHaA MOLLHOCTb Ha Basy [KBT] npu 690 B 55 75 75 90 90 110
Pasmep kopnyca D1h/D3h/D5h/D6h

BbixogHol ToK (3 dasbi)

HenpepbiBHbin (npu 525 B) [A] 76 90 20 113 113 137
MpepbiBUCTLIN (Neperpy3ka B TeueHne 60 ¢ npu 525 B) 114 99 135 124 170 151
[A]

HenpepbiBHbin (Mpu 575/690 B) [A] 73 86 86 108 108 131
MpepbiBucTbIn (Neperpyska 60 ¢)(npy 575/690 B) [A] 110 95 129 119 162 144
HenpepbiBHaa mowwHocTb (npu 525 B) [KBA] 69 82 82 103 103 125
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 73 86 86 108 108 131
HenpepbiBHaa mowHocTb (npu 690 B) [KBA] 87 103 103 129 129 157
Makc. BxogHOI TOK

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

— CeTb, ABUratenb, TOPMO3 U Lienb pasAeneHna Harpyskm 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0)
[MMm? (AWG)]

Makc. BHelHMe ceTeBble NpefoxpaHuTenu AR 160 315 315
PacueTHble noTepy MOLWHOCTM npun 575 B [BT]?: 3) 1098 1162 1162 1428 1430 1740
PacueTHble noTepy MolHOCTM npu 690 B [B]?: 3) 1057 1204 1205 1477 1480 1798
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 Npu neperpese nnatbl ynpasnexns [°C 75 (167) 75 (167) 75 (167)

(°F1

Tabnuua 7.5 dnekTpuyeckue xapakrepuctuku kopnycos D1h/D3h/D5h/D6h, nutaHue ot cetn 3 x 525-690 B nep. Toka

1) HomuHasnel npedoxpaHumerneti cm. 8 enasa 10.5 [pedoxpaHumenu u asmomamuyeckue 8biKayamernu.

2) TunuyHble 3Ha4YeHUA nomeps MOUWHOCMU npueoéﬂmcn npu HoMuHaseHoU Hazpyske; npeanonaeaemm, 4Ymo OHU HAxo0amcs 8 npeaenax

donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3iudueM xapakmepucmuk kabeneu). 3HayeHUs npusedeHsl Ucxo0s u3

munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ meHowum KI1/] ygenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/iaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJ1IeHHYIO NO YMOJTYGHUIO, B03MOXeEH CylwecmaeHHbll pocm nomepe. [IpugedeHHble 0aHHble y4uMbI8alom MOWHOCMb, nompebnsemyo
LCP u munosbiMu nnamamu ynpassneHus. [lJaHHole 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XomsA 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus U yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax e eHe3oax A unu B ysenudeHue nomepo
cocmassisem 8ce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnonb308aHueM 3KpaHUpPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,4 ¢pyma) npu HOMUHAILHOU Hazpy3ke u
HoMuHanbHou Yacmome. KI/, usamepeHHebil npu HOMUHAIbHOM moke. Knacc sHepzo3gpekmusHocmu cm. 8 enaea 7.5 Ycnosus okpyxaroweli
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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VLT® AQUA Drive FC 202 N132 N160
BbicokaAa/HopManbHaa Harpyska HO NO HO NO
(Bbicokan neperpyska (HO) = 150 % Toka B TeueHue 60 ¢, HOpmanbHasa

neperpyska (NO) = 110 % Toka B TeuyeHue 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 20 110 110 132
TunnyHaa BbIxogHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 125 150 150 200
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 690 B 110 132 132 160
Pasmep kopnyca D1h/D3h/D5h/D6h

BbixogHol Tok (3 dasbi)

HenpepbiBHbin (Mpu 525 B) [A] 137 162 162 201
MpepbiBUCTLIA (Neperpy3ka B TeueHne 60 c npu 525 B) [A] 206 178 243 221
HenpepbiBHbin (Mpu 575/690 B) [A] 131 155 155 192
MpepbiBucTbIN (Neperpyska 60 ¢)(npy 575/690 B) [A] 197 171 233 211
HenpepbiBHaa mowHocTb (npu 525 B) [KBA] 125 147 147 183
HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 131 154 154 191
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 157 185 185 230
Makc. BxogHOI TOK

HenpepbiBHbin (npn 525 B) [A] 132 156 156 193
HenpepbiBHbI (Npu 575/690 B) 126 149 149 185
Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABUraTeNb, TOPMO3 1 LieMb pasgeneHns Harpysku [mm? (AWG)] 2 x 95 (2 x 3/0) 2 x 95 (2 x 3/0)
Makc. BHelwHMe ceTeBble NpefoXpaHuTenu AR 160 315
PacyeTHble noTepy MOLHOCTW npun 575 B [B]?: 3) 1742 2101 2080 2649
PacueTHble noTepy MolHOcTH npu 690 B [B]?: 3) 1800 2167 2159 2740
Kng® 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230)
OTKntoueHne npu neperpese nnatbl ynpasnenns [°C (°F)] 75 (167) 75 (167)

Tabnuua 7.6 dnekTpuyeckue xapakrepuctuku kopnycos D1h/D3h/D5h/D6h, nutaHue ot cetn 3 x 525-690 B nep. Toka

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

2) TunuyHele 3Ha4YeHUs NoMepb MOWHOCMU NPUBOOAMCA NPU HOMUHANILHOU Hazpy3Ke; npednosideaemcs, Ymo OHU HAxo0AMcA 8 npedenax
odonycka #15 % (0onyck ceA3aH C USMEHeHUAMU HANPAXeHUsA U pa3fiuduem xapakmepucmuk kabeneu). 3HayeHUs npugedeHsl UCXo0A U3
munuyHozo Kl osueamens (epanuya IE/IE3). Jeuzamenu ¢ meHowum K[ ysenuuusarom nomepu mowHocmu 8 npeobpazogamesie 4acmomoi.
Kacaemcs onpedeneHus pasmepHbix napamempos oxaxoeHus npeobpasosamess yacmomel. Eciu yacmoma kommymauyuu npesesiuiaem
YCMAHoBJ1eHHYI0 NO YMOJTYAHUIO, BO3MOXeH CywecmeeHHbIl pocm nomepe. [TpugedeHHble OaHHbIE y4UMbIBAM MOUJHOCMb, hompebsgemyto
LCP u munosbiMmu nnamamu ynpassneHus. [lJaHHele 0 nomepax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHoix ycmpolicme u Hazpy3ku 3akasyuka mo2ym ysenudums nomepu Ha 30 Bm,
Xxoms 06bI4HO NpU NOSIHOU Hazpy3Ke NIaMel ynpasaeHus u ycmaHosieHHbIX 00NOHUMeIbHbIX N1amax 8 eHe30ax A unu B ysenuueHue nomepeo
cocmasnaem ecezo 4 Bm 0na kaxool nnamei.

3) Uamepsemca ¢ ucnosb3o8aHuem 3KpaHUpOBaHHbIx kabesneli dsueamens dnuHol 5 m (16,4 ¢pyma) npu HOMUHAILHOU Hazpy3ke U
HoMuHanbHou Yacmome. KIN/J, usmepeHHeili npu HOMUHAILHOM moke. Knacc sHep2o3ghpekmusHocmu cm. 8 enaea 7.5 Ycrnosua okpyxaroweli
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AQUA Drive FC 202 N200 N250
BbicokaA/HopmanbHaa neperpyska HO NO HO NO
(Bbicokan neperpyska (HO) = 150 % Toka B TeyeHue 60 ¢, HOpmanbHasa

neperpyska (NO) = 110 % Toka B TeuyeHue 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 132 160 160 200
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ¢] npu 575 B 200 250 250 300
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 160 200 200 250
Pasmep Kopnyca D2h/D4h/D7h/D8h

BbixogHol ToK (3 dasbi)

HenpepbisHbii (npu 525 B) [A] 201 253 253 303
MpepbiBUCTLIA (Neperpy3ka B TeueHne 60 c npu 525 B) [A] 301 278 380 333
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VLT® AQUA Drive FC 202

VLT® AQUA Drive FC 202 N200 N250
HenpepbiBHbii (Mpyn 575/690 B) [A] 192 242 242 290
MpepbiBUCTLIA (Neperpy3ka B TeyeHne 60 c npu 575/690 B) [A] 288 266 363 319
HenpepbiBHaa mowHocTb (Npu 525 B) [KBA] 183 230 230 276
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 191 241 241 289
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 229 289 289 347
Makc. BXogHOI TOK

HenpepbiBHbin (Mpu 525 B) [A] 193 244 244 292
HenpepbiBHbii (Mpu 575/690 B) 185 233 233 279

Makc. yncno n pasmep Kabenen Ha ¢pasy

- CeTb, ABWraTesib, TOPMO3 U LieMnb pa3geNeHnsa HarpysKkm [MMm? (AWG)]

2 x 185 (2 x 350)

2 x 185 (2 x 350)

Makc. BHelwHMe ceTeBble npegoxpaHuTeny [A]) 550 550
PacueTtHble notepu mowHocTn npu 575 B [BT]2 3 2361 3074 3012 3723
PacyeTHble notepy MolHOcTM npu 690 B [BT]?: 3) 2446 3175 3123 3851
Kng? 0,98 0,98
BbixogHas uacToTa [Iu] 0-590 0-590
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230)
OTKntoyeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 80 (176) 80 (176)

Tabnuua 7.7 dnekTpuuyeckue xapakrepuctukn kopnycos D2h/D4h/D7h/D8h, nutaHue ot cetn 3 x 525-690 B nep. Toka

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

2) Tunuy4Hele 3Ha4eHuUs Nomepb MOWHOCMU NPUBOAAMCA NPU HOMUHAJIbHOU Hazpy3ke; npednosideaemcs, Ymo OHU HAaXo0amcs 8 npedenax

donycka %15 % (0onyck C8A3aH C U3MEHeHUAMU HANPAXeHUA U pd3/ludueM Xapdkmepucmuk kabesnell). 3HayeHUs npugedeHsl UCX00A U3

munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ menowum KI1J] ysenudusaiom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamena yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylwecmaeHHbll pocm nomepe. [IpugedeHHble OdHHble y4UMbI8aloOM MOWHOCMb, Nompebaemyo
LCP u munoseiMu nnamamu ynpassneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3aKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJTHOU HA2PYy3Ke NJIambl ynpassieHus u yCmaHosJ 1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe30ax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) V3mepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUpPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3ke U
HomuHanbHoU yacmome. K[, usmepeHHbIlU npu HOMUHAILHOM moKe. Knacc sHepzospgekmusHocmu cMm. 8 2nasa 7.5 Ycnosus okpyxatowel
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AQUA Drive FC 202 N315 N400
Bbicokad/HopmanbHas neperpyska HO NO HO NO
(Bbicokan neperpyska (HO) = 150 % Toka B TeuyeHue 60 ¢, HOpManbHas

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

TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 200 250 250 315
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ¢] npu 575 B 300 350 350 400
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 250 315 315 400
Pasmep Kopnyca D2h/D4h/D7h/D8h

BbixogHol ToK (3 dasbl)

HenpepbiBHbin (npn 525 B) [A] 303 360 360 418
MpepbiBUCTLIA (Neperpy3ka B TeueHne 60 c npu 525 B) [A] 455 396 540 460
HenpepbiBHbiii (Mpyn 575/690 B) [A] 290 344 344 400
MpepbiBUCTLIA (Neperpy3ka B TeyeHne 60 ¢ npu 575/690 B) [A] 435 378 516 440
HenpepbiBHaa mowHocTb (Npu 525 B) [KBA] 276 327 327 380
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 289 343 343 398
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 347 411 411 478
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 525 B) [A] 292 347 347 403
HenpepbiBHbii (Npyn 575/690 B) 279 332 332 385

Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABUraTenb, TOPMO3 1 LieNb pasfeneHns Harpysku [Mm® (AWG)] 2 x 185 (2 x 350) 2 x 185 (2 x 350)

50 Danfoss A/S © 12/2017 Bce npaBa 3aluLLeHbl. MG22B250


http://drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/
http://drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/
http://drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/

TexHuueckmne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

VLT® AQUA Drive FC 202 N315 N400

Makc. BHelwHune ceTeBble NpenoxpaHutenu [A]" 550 550
PacueTHble noTepy MOLHOCTM npu 575 B [BT]?: 3) 3642 4465 4146 5028
PacueTtHble notepu mowHocTn npun 690 B [BT]2 3 3771 4614 4258 5155
Kng® 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590
OTkntoyeHvie npu neperpese paguatopa [°C (°F)] 110 (230) 110 (230)
OTkntoueHne npu neperpese nnatbl ynpasnenus [°C (°F)] 80 (176) 80 (176)

Tabnuua 7.8 dnekTpuyeckue xapakrepuctuku kopnycos D2h/D4h/D7h/D8h, nutaHue ot cetn 3 x 525-690 B nep. Toka

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

2) TunuyHele 3Ha4YeHUs NoOMepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/ILHOU Hazpy3Ke; npednosdeaemcs, Ymo OHU Haxo0AmcA 8 npedenax
donycka #15 % (0onyck C8A3aH C U3MEHEHUAMU HAaNPAXeHUA U pd3/luyuem Xapakmepucmuk kabesnel). 3HayeHuUs npusedeHsl UCX00A U3
munuyHozo KIM[ 0sueamens (epanHuya IE/IE3). leuzamenu ¢ meHowum K[ ysenuqusarom nomepu mowHocmu 8 npeobpazosamere 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos oxsaxoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CywecmeeHHbll pocm nomepe. [IpusedeHHbie 0aHHble y4uMbI8aomM MOWHOCMb, nompebnsemyo
LCP u munosbiMu nnamamu ynpasneHus. JaHHele 0 nomepax MowHocmu 8 coomgemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3aKasyuka mo2ym yeenudums nomepu Ha 30 Bm,
xoms 06bl4HO Npu NONHOU HAz2py3Ke NaMel ynpaeieHUa U yCmAaHoss1eHHblx 00NOSHUMesIbHbIX Niamax 6 eHe30ax A unu B ysenuyeHue nomepb

cocmasnaem ecezo 4 Bm 0na kaxool nnamei.

3) V3amepsaemca ¢ ucnonb3o8aHuem 3KpaHUpPOoBaHHbIx kabesneli dsueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANLHOU Hazpy3ke u
HoMuHaneHou yacmome. KIN/J, usmepeHHeil npu HOMUHAILHOM moke. Knacc sHep2o3ghpekmusHocmu cm. 8 eniaea 7.5 Ycrnosusa okpyxaroweli
cpeobl. [fomepu npu 4yacmuyHol Haepyske cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AQUA Drive FC 202 N450 N500
BbicokaAa/HopmanbHaa Harpyska HO NO HO NO
(Bbicokan neperpyska (HO) = 150 % Toka B

TeueHue 60 ¢, HopmanbHasa neperpyska (NO) =

110 % TOKa B TeueHue 60 c)

;gzm;Haﬂ BbIXOAHAaA MOLLHOCTb Ha Bany [KBT] npwu 315 355 315 400
';l;;ml:Haﬂ BbIXOAHAA MOLLHOCTb Ha Bany [n. c.] npu 400 450 400 500
Zg;m;Haﬂ BbIXOAHAA MOLLHOCTb Ha Bany [KBT] npwu 355 450 400 500
Pasmep Kopnyca E1h/E3h E1h/E3h
BbixogHol Tok (3 dasbi)

HenpepbiBHbin (npu 525 B) [A] 395 470 429 523
2;:;)B|;|T:]CT|>|M (neperpy3ka B TeueHue 60 ¢ npu 503 517 644 575
HenpepbiBHbin (Npu 575/690 B) [A] 380 450 410 500
2;:/2';2”';;:]' (neperpy3ka B TeyeHme 60 ¢ npun 570 495 615 550
HenpepbiBHaa mowwHocTb (Npu 525 B) [KBA] 376 448 409 498
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 378 448 408 498
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 454 538 490 598
Makc. BxogHOI TOK

HenpepbiBHbin (npn 525 B) [A] 381 453 413 504
HenpepbiBHbi (npu 575/690 B) [A] 366 434 395 482
Makc. uncno n pasmep Kabenein Ha ¢asy (ETh)

— CeTb 1 ABuraTenb, 6e3 Topmosa [Mm> (AWG)] 5 x 240 (5 x 500 mcm) 5 x 240 (5 x 500 mcm)
— CeTb 1 fBuratenb, ¢ TOpMo3oM [Mm> (AWG)] 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)
Makc. uncno n pasmep Kabenei Ha ¢asy (E3h)

— CeTb 1 aguratenb, 6e3 Topmosa [Mm> (AWG)] 6 x 240 (6 x 500 mcm) 6 x 240 (6 x 500 mcm)

MG22B250
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TexHuYecKne xapakTepuCTUKmn VLT® AQUA Drive FC 202
VLT® AQUA Drive FC 202 N450 N500
— CeTb 1 fBuratenb, C TOpMO30M [MM> (AWG)] 2 x 185 (2 x 350 mcm) 2 x 185 (2 x 350 mcm)
— PasgeneHve Harpysku 1 pekynepauusa [mm>
A PY3K/ 1 peKynepaL| 4 x 185 (4 x 350 mcm) 4 x 185 (4 x 350 mcm)
(AWG)]
Makc. BHelWHMe ceTeBble NpeAoXpaHUTen [A]Y 800 800
PacyeTHble notepy MoLHOCTM npu 600 B [BT]2: 3) 4989 6062 5419 6879
PacyeTHble noTepu mowHocT npu 690 B [BT]2: 3 4920 5939 5332 6715
Kng? 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230)
OTKnoYeHre Npu neperpese nnatbl ynpaBneHns
o pu neperp ynp 80 (176) 80 (176)
[°C(°R)]
OTKNloYeHre MpU neperpese CUIOBOW MnaTbl
85 (185) 85 (185)
nutanua [°C (°F)]
OTKNloYeHVe NpK Neperpese NaTbl MUTaHWSA
. 85 (185) 85 (185)
BeHTUnaTopos [°C (°F)]
OTKNoYeHe Npu neperpese nnatbl akTUBHOMN
85 (185) 85 (185)
3awuTbl OT 6pockoB Toka [°C (°F)]

Tabnuua 7.9 dnekTpuueckue xapakrepuctuku ana kopnycos E1h/E3h, nutaHue ot cetn 3 x 525-690 B nepem. ToKa

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

2) Tunu4Hble 3Ha4YeHUs nomeps MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU HA2py3Ke; npednosiazaemcs, Ymo OHU HaxX00Amcs 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHEeHUAMU HANPAXeHUA U pd3/ludueM Xxapakmepucmuk kabenel). 3HayeHUs npugedeHsl UCX00A U3
munuyHoeo KIM[ 0sueamens (epanuya IE/IE3). Jeuzamenu ¢ meHowium KM/ ygenuyusarom nomepu MowHocmu 8 npeobpazogamerne 4acmomoi.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/iaxoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegbiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeH CylecmeeHHbll pocm nomepe. [pugedeHHbie OdHHble y4UMbI8alom MOWHOCMb, Nompebiaemyo
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 mo2ym ysenudums nomepu Ha 30 Bm,
xoms 06bI4HO Npu NONHOU HAzpy3Ke NaAmMul ynpdsseHUs U yCMAaHossIeHHbIX 00NOSIHUMEsIbHbIX niamax 8 eHe30dx A unu B ysenuyeHue nomepb
cocmasnsem ecezo 4 Bm 0na kaxool nnamei.

3) W3mepsaemcsa ¢ ucnonb3o8aHuUem 3KpaHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANIbHOU Hazpy3ke U
HomuHaneHoU yacmome. K/, usmepeHHbIl npu HOMUHAILHOM moke. Knacc sHepzospgekmusHocmu cMm. 8 2nasa 7.5 Ycnosus okpyxatoweli
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AQUA Drive FC 202 N560 N630
BbicokaA/HopmarnbHas Harpyska HO NO HO NO
(Bbicokas neperpyska (HO) = 150 % Toka B TeueHue 60 c,

HopmanbHasa neperpyska (NO) = 110 % Toka B TeueHue

60 )

TvnuuHas BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 400 450 450 500
TunuyHas BbIXOAHAA MOLHOCTb Ha Bany [n. ] npu 575 B 500 600 600 650
TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 500 560 560 630
Pasmep Kopnyca ETh/E3h E1h/E3h
BbixogHol Tok (3 ¢dasbl)

HenpepbiBHbin (npu 525 B) [A] 523 596 596 630
[I'/I-\;;epblsmcnm (neperpy3ka B TeyeHune 60 ¢ npm 525 B) 785 656 894 693
HenpepbiBHbI (npu 575/690 B) [A] 500 570 570 630
gl)p;r;blsmcmm (neperpy3ka B TeyeHue 60 ¢ npu 575/690 250 627 855 693
HenpepbiBHaa mowHoCTb (Npu 525 B) [KBA] 498 568 568 600
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 498 568 568 627
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 598 681 681 753
MakKc. BXogHOI TOK

HenpepbiBHbin (Mpu 525 B) [A] 504 574 574 607
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TexHuuecKmne xa PaKTepnNCTUKN

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

VLT® AQUA Drive FC 202

N560

N630

HenpepbiBHbii (Mpyn 575/690 B) [A]

482 549

549 607

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

- CeTb 1 gguratenb, 6e3 Topmosa [Mm® (AWG)]

5 x 240 (5 x 500 mcm)

5 x 240 (5 x 500 mcm)

— CeTb 1 BuraTenb, ¢ TOpMo3oM [MM? (AWG)]

4 x 240 (4 x 500 mcm)

4 x 240 (4 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 (E3h)

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

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

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

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

- PaspeneHune Harpysku n pekynepaums [mm® (AWG)]

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 800 800
PacueTHble notepu MowHocTH npu 600 B [BT]? 3 6833 8076 8069 9208
PacyeTHble noTepy MolHOCTM npu 690 B [BT]?: 3) 6678 7852 7848 8921
Kng? 0,98 0,98
BbixogHaa vactota ['u] 0-500 0-500
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230)
OTKntoyeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 80 (176) 80 (176)
OTKNoYeHre Npu Neperpese CUNOBON MnaTbl NuTaHmsa [°C
o 85 (185) 85 (185)
(°F
OTKNtoYeHne Npw neperpese nnartbl NUTaHNUA

. 85 (185) 85 (185)
BeHTUnATopos [°C (°F)]
OTKNloYeHVe NpU neperpese NiaTbl aKTVBHOW 3aLMTbl OT

85 (185) 85 (185)

6pockos Toka [°C (°F)]

Tabnuua 7.10 dneKTpuyeckme xapakrepuctuku gna kopnycos E1h/E3h, nutaHne ot cetn 3 x 525-690 B nepem. Toka

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

2) Tunu4Hble 3Ha4eHUs nomeps MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU HA2py3Ke; npednosiazaemcs, Ymo OHU HaX00Amcs 8 npedenax
odonycka #15 % (0onyck cea3aH ¢ U3MeHeHUAMU HANPsXXeHUs U pa3iudueM xapakmepucmuk kabeneul). 3Ha4eHUs npusedeHsl Ucxo0s U3
munuyHoeo Kl 0sueamens (epanuya IE/IE3). Jeuzamenu ¢ meHowium KM/ ygenuyusarom nomepu MowHoCcmu 8 npeobpazogamere 4acmomoi.
Kacaemcs onpedeneHus pazmepHbix napamempos oxJax0eHus npeobpasosamesis yacmomel. Eciu yacmoma kommymayuu npessiuidem
YCMAHoBJIeHHYI0 NO YMOJTYAHUIO, BO3MOXeH CyuiecmeeHHbIli pocm nomepe. [pugedeHHble OdHHbIe yYUMbI8Aam MOUJHOCMb, hompebrsemyto
LCP u munogwbiMu nnamamu ynpasseHus. JJaHHble 0 nomepsax MowHocmu 8 coomaemcmeauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. Ycmanoska 0onosHuUmesneHeix ycmpolicme u Hazpy3Ku 3aKa3duka mMoz2ym yeesuyumse nomepu Ha 30 Bm,
Xoms 06blYHO NpuU nosHoU HAzpy3ke NJIamel ynpasieHus u ycmaHossieHHbIX 00N0IHUMesIbHbIX NJ1amax 8 eHe30dx A unu B ysenuuyeHue nomepb
cocmasnisem ecezo 4 Bm 0na kaxool niamei.

3) Uamepsemca ¢ ucnonb308aHueM 3KpaHUPOBAHHbLIX kabeneli dsueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANLHOU Hazpy3ke u
HOoMUHaAbHoU yacmome. KI/, usamepeHHbil npu HOMUHAILHOM moke. Knacc aHepao3ggekmusHocmu cm. 8 enaea 7.5 Ycnosus okpyxarowel
cpedsl. [lomepu npu yacmu4HoU Hazpy3ke cM. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

VLT® AQUA Drive FC 202 N710 N800
BbicokaA/HopmarnbHaa Harpyska HO NO HO NO
(Bbicokaa neperpy3ka (HO) = 150 % Toka B TeueHue 60 ¢,

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

9}

TvnuyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 500 560 560 670
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ] npu 575 B 650 750 750 950
TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 630 710 710 800
Pasmep Kopnyca E2h/E4h E2h/E4h
BbixogHo Tok (3 ¢dasbi)

HenpepbiBHbin (npn 525 B) [A] 659 763 763 889
MpepbiBUCTBIN (Neperpyska B TeyeHne 60 ¢ npu 525 B) [A] 989 839 1145 978
HenpepbiBHbI (npu 575/690 B) [A] 630 730 730 850
g)p[eAp]blBl/ICTbll/l (neperpy3ka B TeueHune 60 ¢ npu 575/690 945 803 1095 935
HenpepbiBHaa mowHoCTb (Npu 525 B) [KBA] 628 727 727 847
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TexHuYecKne xapakTepuCTUKmn VLT® AQUA Drive FC 202

VLT® AQUA Drive FC 202 N710 N800
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 627 727 727 847
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 753 872 872 1016
Makc. BXxogHOI TOK

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

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

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

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)

- Topmo3 nnn pexkynepauus [Mm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. uncno n pasmep Kabenein Ha dasy (E4h)

- CeTb v gBuratenb, 6e3 Topmo3sa [MMm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- CeTb 1 ABUratenb, C TOPMO3OM [MMm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

- PazgeneHue Harpysku 1 pekynepaumsa [Mm® (AWG)]

4 x 185 (4 x 350 mcm)

4 x 185 (4 x 350 mcm)

Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 1200 1200
PacueTHble noTepy mMolHOCTM npu 600 B [BT]?: 3) 8543 10346 10319 12723
PacyeTHble noTepy MolHOCcTM npu 690 B [BT]?: 3) 8363 10066 10060 12321
Kng? 0,98 0,98
BbixogHas uyacTtoTa [Mu] 0-500 0-500
OTkntoyeHvie npu neperpese paguatopa [°C (°F)] 110 (230) 110 (230)
OTkntoyeHne Npu neperpese nnatol ynpasnenus [°C (°F)] 80 (176) 80 (176)
OTKNIoYeHVe MU Neperpese CUNOBON MnaTbl NuTaHusa [°C
o 85 (185) 85 (185)
(°F
OTKNloYeHVe Mpu neperpese MiaTbl MUTaHUS

. 85 (185) 85 (185)
BeHTUnATopos [°C (°F)]
OTKloYeHVe MpK Nneperpese NiaTbl aKTVBHOW 3aLYUTbI OT

85 (185) 85 (185)

6pockos Toka [°C (°F)]

Tabnuua 7.11 dneKTpuyeckme xapakrepuctuku kopnycos E2h/E4h, nutanme ot cetn 3 x 525-690 B nepem. Toka

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

2) TunuyHele 3Ha4eHUs Nomepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/ILHOU Hazpy3Ke; npednosiaeaemcs, Ymo OHU HAx00AMCA 8 npedesnax
donycka 15 % (0onyck C8A3aH C U3MEHeHUAMU HAaNPAXeHUA U pd3/ludueM xapakmepucmuk kabesnell). 3HayeHus npugedeHsl UCX00A U3
munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ menowum KI1/] ysenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmaeHHbll pocm nomepe. [IpugedeHHbie 0aHHble y4uUMbI8alOM MOWHOCMb, nompebnaemyo
LCP u munossiMu nnamamu ynpasneHus. [lJaHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akKasqyuka mozym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJHOU HA2PYy3Ke NJIambl ynpassieHus u yCmaHosJ/1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe3oax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnonb308aHuem 3KpaHUpPOBAHHbIX kabeneli dsueamens dnuHol 5 m (16,4 ¢pyma) npu HOMUHAILHOU Hazpy3ke u
HoMuHanbHou yacmome. KI/, usmepeHHbil npu HOMUHAIeHOM moke. Knacc sHepzo3gekmusHocmu cm. 8 enaea 7.5 Ycnosus okpyxaroweli
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.

7.3 TnTtaHue oT cetn

Mutanune ot cetn (L1, L2, L3)
HanpsxeHne nutaHuA

380-480 B 10 %, 525-690 B =10 %

Huskoe HanpsxeHue cemu/nponadaHue HanpAXeHUsA:

lpu HU3KOM HanpsAXeHUU cemu UsIU NPU NPoONAadAaHUU HanpAXeHUa cemu npeobpazosamesio 4acmomel npodosxxkaem
pabomams, NOKA HANpsAXeHUe 8 38eHe NOCMOAHHO20 MOKA He CHU3UMCA 00 MUHUMA/IbHO20 YPOBHA, NPU KOMOPOM
npoucxodum ocmaHos; 0b6bI4HO HaNPsAXeHUe 0CMAaHo8a Ha 15 % HuXe MUHUMA/IbHO20 HOMUHAIbHO20 HANPAXEHUA NUMAHUA
npeobpaszosamens. Bkio4yeHue nUMaHus u NOIHbIU Kpymaujuli MOMeHM He8o3MOXHbI NpU HaNpsXeHUU cemu meHbwe 10 %

MUHUMAJIbHO20 HANPsXXeHUA NUMAHUs npeobpazosamens 4acmomel.
YacTtoTa nutaHuA 50/60 Iy £5 %

3,0 % OT HOMVHANbHOTO HanpaXeHua nuTaowen cetin’

MaKc. KpaTKOBpeMeHHas acuMMeTpusa $as ceTv NUTaHuA
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KoapdpnumeHT akTuBHOM MoLHOCTH (A) > 0,9 HOMUHaNbHOrO 3HaYeHUA NPY HOMWHANBHON Harpyske
KoapdpnumeHT peakTMBHOM MOLHOCTA (cos §) 6nM30K K egnHuLe (> 0,98)
Yucno BKOYEHUI BXOAHOrO nutaHua L1, L2, L3 He 6onee 1 pasza B 2 MUHYTbI
YcnoBua okpyxatoleln cpefbl B COOTBETCTBUN € TpeboBaHUeEM Kateropua no nepeHanpsxeHuto lll/ctenerHb
ctaHpapTta EN60664-1 3arpA3HeHuns 2

lMpeobpasosamens 4acmomsi NoOXo0um 0/1 UCNOJ/Ib308AHUSA 8 cXxemMe, CnocobHoU npu HanpsxeHuu 480/600 B abidasame mok
kopomkozo 3amelkaHus (SCCR) 100 KA.
1) Pacyuemel ocHosaHel Ha cmaHoapmax UL/IEC61800-3.

7.4 BbixoAHasa MOLWHOCTb U ApYrie XapakTepuUCTUKIM ABUraTens

BbixogHble xapakTtepuctuku gsuratena (U, V, W)

BbixogHOe HanpsxeHune 0-100 % OT HanpsaXeHUA NUTaHuA
BbixofHaa yacToTa 0-590 Iy
BbIxofgHaA YacToTa B peXkMme MarHUTHOro NoToKa 0-300 Iy
Yucno KommyTaumim Ha Bbixoae bes orpaHnueHna
[nnTenbHOCTb N3MEHEHNA CKOPOCTH 0,01-3600 ¢

1) 3asucum om HanpAaxeHUa U mowHocmu.

XapaKTepuCTVKN KpYyTALLEro MOMEHTa

MyckoBoW KpyTALMIA MOMEHT (MOCTOAHHBIA KPYTALYMIA MOMEHT) Makcumym 150 % Ha npoTsxeHun 60 ¢ 2

MNeperpyska no KpyTAWeMy MOMEHTY (MOCTOAHHDIN KPYTALMIA MOMEHT) Makcumym 150 % Ha npoTsxeHun 60 ¢ 2

1) 3Ha4eHue 8 npoyeHMAx OMHOCUMCA K HOMUHAIbHOMY MOKY hpeobpasosamesisa 4acmomei.
2) 1 pas 3a 10 mMuHym.

7.5 Ycnosua okpyxatowen cpebl

Okpy»atowas cpepa

Kopnyc D1h/D2h/D5h/D6h/D7h/D8h/ETh/E2h IP21/7vn 1, IP54/T1un12
Kopnyc D3h/D4h/E3h/E4h IP20/waccn
WcnbitaHne Ha BMbGpauumio (cTaHAapTHOe/yCueHHoe NCNOosTHeHre) 0,79/109
OTHocuTenbHaa BNaKHOCTb 5-95 % (IEC 721-3-3); knacc 3K3 (6e3 koHAeHcaLun) BO BpeMs paboTbl
ArpeccmBHana cpega (IEC 60068-2-43), TecT H=S Knacc Kd
ArpeccuBHas cpega (IEC 60721-3-3) Knacc 3C3
MeTog ncnbiTaHnii cooTBeTCTBYeT TpeboBaHUAM cTaHgapTa IEC 60068-2-43 H2S (10 aHen)
Temnepatypa oKkpyxatowen cpeapl (B pexkume KommyTauum SFAVM)

— CO CHWXeHNeM HOMMUHalbHbIX XapaKTepuctTuk Makcumym 55 °C (131 °F)
— NPW MONHOWN BbIXOJHOM MOLHOCTK, TunoBble asuratenn EFF2 (0o 90 % BbIXOQHOro TOKa) Makcumym 50 °C (122 °F)"
- Mpu MOSIHOM HenpepbIBHOM BbixogHOM Toke M4 Makcumym 45 °C (113 °F)V
MuH. Temnepatypa oKkpy»katoLieli cpefibl BO BpeMs paboTbl C NOSIHOW Harpy3Kom 0°C(32°F)
MuH. TemnepaTypa oKpy»<atoLleli cpefibl Mpu paboTe C MOHVKEHHOW NMPOU3BOAUTENIBHOCTBIO -10 °C (14 °F)
Temnepatypa npu xpaHeHUW/TPaHCNOPTUPOBKe oT -25 pgo +65/70 °C (o1 13 go 149/158 °F)
Makc. BbicOTa Hafi ypoBHEM MOPA 6e3 CHIKEHNA HOMMHANbHbIX XapaKTepucTmk 1000 m (3281¢yT)
Makc. BbicOoTa Haj ypOBHEM MOPA CO CHUMKEHMEM HOMMHAsbHbIX XapaKTepucTuk 3000 m (9842 ¢yTa)

1) JononHumeneHeie c8e0eHUsA O CHUXeHUU HOMUHGA/TbHbIX Xapakmepucmuk Cm. 8 eJsiasa 9.6 CHUXeHUe HOMUHA/IbHbIX
Xapakmepucmuk.

CranpapTbl SMC, nsnyuyeHne EN 61800-3
CraHpgapTbl SMC, NOMexXoyCTONYNBOCTb EN 61800-3
Knacc sHeprosdpdekTusHoctn” IE2

1) Onpedensemcs 8 coomgemcmauu ¢ mpebosaHuem cmaHoapma EN 50598-2 npu cnedyouwjux ycnosusx:
. HomuHaneHas Hazpyska.

. Yacmoma 90 % om HOMUHAIbHOU.
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. 3asodckaa HacmpoUka 4acmomel KOMMymayuu.

. 3aso0ckas Hacmpotika Memoda KoMmymauguu.

7.6 TexHMUYecKMe xapaKTepucTukn kabenen

[nuHa n ceyeHne kabeneil ynpasneHns"

Makc. AnnHa 3KpaHMpOBaHHOrO/3alMULLeHHOTO Kabens aBuratens 150 m (492 dyTa)
Makc. AnnHa HesKpaHNPOBaHHOTO/He3alMILEHHOTO Kabena asuratens 300 m (984 oyTa)
Makc. nonepeuHoe ceueHue Kabens AnA ABWUraTens, CeTu, Lenu pasgeneHnsa Harpysku Cm. enasa 7 TexHu4yeckue
1 TopMO3a Xapakmepucmuku.

Makc. ceueHne npoBOAOB, NOAKIIOYAaEMbIX K KNneMmMmaM ynpaBJIEHUA NP MOHTaXe XeCTKUM

npoBoLoM

1,5 MM%/16 AWG (2 x 0,75 Mm?)

Makc. ceueHvie NPOBOAOB, NOAKOYAEMbIX K KNeMMaM yrpaBneHus npu MOHTaXe rMbkum kabenem 1 mm*/18 AWG

Makc. ceyeHune NpPoOBOAOB, NOAK/IOYAaEMbIX K KNneMmmMmaM yrnpaBneHnAa Npyu MOHTaXxe Kabenem c HEHTpaﬂbHOIZ

Kunon

0,5 MmM%/20 AWG

MuH. ceueHune npoBOAOB, NOAKMKYaeEMbIX K KlieMMaM ynpaBJieHUA

0,25 Mm*/23 AWG

1) JaHHble o kabenax numaxus cm. 8 2aaea 7.1 Inekmpuydeckue xapakmepucmuku, 380-480 B u enasa 7.2 Snekmpuueckue

Xxapakmepucmuku, 525-690 B .

7.7 Bxopn/Bbixof 1 XxapakTepUCTUKKU Lienn ynpasneHus

Lindposble BXOAbI

Mporpammupyembie undposble BXOAbI 4 (6)
Homep knemmbl 18, 19, 27V, 29", 32, 33
Jlornka PNP nnn NPN

YpoBeHb HanpsXeHus

0-24 B nocrT. ToKa

YpoBeHb HanpsxeHus, normyecknin «0» PNP

< 5 B nocrt. Toka

YpoBeHb HanpsxeHusA, normyeckas «1» PNP

> 10 B nocT. Toka

YpoBeHb HanpsaxeHus, normyeckunin «0» NPN

> 19 B nocT. ToKa

YpoBeHb HanpsxeHus, normyeckas «1» NPN

< 14 B nocT. Toka

MakcnmanbHoe HanpAXeHne Ha Bxoae

28 B nocT. Toka

BxogHoe conpotueneHue, Ri

MpubnusntensHo 4 KOmM

Bce yugpossie 8x00bl 2anb8aHUYECKU U30/IUPOBAHLI OM HanpsaxeHUs numarus (PELV) u Opyaux 86ICOKOBOIbMHbIX K/IEMM.

1) Knemmeol 27 u 29 mo2ym 6bimb makxe 3anpozpaMmmMupo8aHsl KAK 8bIX00bl.

AHanoroeble BXofbl

KonnyecTtBo aHanoroBbix BXOA0B

2

Homep kKnemmbi

53, 54

Pexxumbl

HanmeeHme nnn TOK

Bbibop pexnma

MNepekntouatenn A53 n A54

Pexxum HanpsxxeHua

Mepeknouatens A53/A54 = (U)

YpoBeHb HanpsaxeHun

Ot -10 B go +10 B (macwrabupyembii)

BxogHoe conpotmeneHme, R

MNpuénusutenbHo 10 KOM

MakcrmanbHoe HanpAaxxeHne

+20 B

Pexum ToKa

MNepekniouatenb A53/A54 = (1)

YpoBeHb ToKa

Ot 0/4 po 20 MA (MacwTabrpyemblin)

BxogHoe conpotueneHne, Ri

MpubnusnTtenbHo 200 Om

MakcrmanbHbI TOK

30 mA

Paspeluatolan cnocobHOCTb aHaNoroBbIX BXOJ0B

10 6utoB (+ 3HaK)

TOYHOCTb aHaNOroBbIX BXO4OB

MorpewHocTb He 6onee 0,5 % OT MNOSHOW LWKanbl

Monoca vactot

100 Ty

AHQA10208ble 8X00bl 2AIbBAHUYECKU UusoJiupoedHbl om HanpAxXeHUA NUMAHuAa (PELV) u apyzux B8bICOKOBOJTbMHDbIX K/1eMM.
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PELV isolation 2
r =
24V Control = Mains é
18 ‘— = al
\ [
, High —
37 | voltage [— Motor
Functional |
isolation I I
RS485 1 — DC-bus
PucyHok 7.1 Usonauna PELV
MmnynbcHble Bxoabl
Mporpammupyemble NMMybCHblE BXOAbI 2
Homepa Knemm MMnNynbCHbIX BXOJOB 29, 33
Makc. yactoTa Ha Knemmax 29, 33 (4BYXTaKTHbIA PeXunm) 110 Kly
Makc. yactoTa Ha Knemmax 29, 33 (OTKpbITbI KOMIEKTOP) 5 Kkly,
MwuH. yacToTa Ha Knemmax 29, 33 4Ty
YpoBeHb HanpsaXeHusA Cm. 2nasa 7.7.1 Qugppossle 8x00bi
MakcnmanbHoe Hanps)keHne Ha Bxoge 28 B nocTt. ToKa
BxogHoe conpotueneHue, Ri MpubnnsntensHo 4 KOM
TouHOCTb Ha mmnynbcHom Bxoge (0,1-1 KIu) MakcrmanbHasa norpelwHocTb: 0,1 % OT NONHON WKanbl
AHanoroBbI BbIXOA,
KonunuectBo nporpammmpyembix aHanoroBbiX BbIXOLOB 1
Homep kKnemmbl 42
[vana3oH Toka aHanoroBoro Bbixoda 0/4-20 mA
Makc. Harpy3ka pe3ncTopa Ha aHafloroBOM BbIXOAE OTHOCKTENbHO obLero nposoga 500 Om
TOYHOCTb Ha aHaNIOroBOM Bbixoae MakcrmanbHasa norpelwHocTb: 0,8 % OT NONHON WKanbl
Paspelatolas cnoco6HOCTb Ha aHaIOrOBOM BbIxofe 8 out

AHas0208bIl 8bIXOO0 2a/1bBAHUYECKU U30/IUPOBAH om HanpsaxeHua numaxua (PELV) u Opyaux 8bICOKOBOIbMHbIX K/TEMM.

Mnata ynpaBneHusa, nocnefoBaTtesibHasA CBA3b Yepe3 uHTepdeiic RS485
Homep knemmbl 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Knemma Homep 61 O6wwin ana Knemm 68 n 69

Cxema nocnedosamesnsHol c8sa3u RS485 ¢pyHKYUOHAIbHO omOeneHa om Opyaux UeHmMpasbHbIX CXeM U 2a1b8aHUYeCKU
u30/1UpOBAHA oM HanpsaxeHua numanua (PELV).

Linpposoi Bbixog,

Mporpammupyemble UMbpoBble/VMNYNbCHbIE BbIXOAbI: 2
Homep Knemmbl 27, 29"
YpoBeHb HanpaXeHUa Ha UMPPOBOM/4aCTOTHOM BbiXxoge 0-24 B
Makc. BbIXOAHOW TOK (NOTpebuTenb UM NCTOYHMK) 40 MA
Makc. Harpy3ka Ha 4aCcTOTHOM Bbixofe 1 KOM
Makc. emKOCTHaA Harpy3ka Ha YaCTOTHOM BbIXoAae 10 HO
MuHMManbHasA BbIXOAHAA YacTOTa Ha YaCTOTHOM Bbixofe 0y
MaKkcumanbHas BbIXO4HAA 4aCcTOTa Ha YaCTOTHOM Bbixoae 32 Kly
TOYHOCTb YaCTOTHOrO BbiXxoAda MakcrmanbHaa norpelwHocTb: 0,1 % OT NONHON LWKanbl
Pa3zpewatowan cnocobHOCTb YaCTOTHBIX BbIXOA0B 12 6ut

1) Knemmel 27 u 29 moeym 66ime makxe 3anpo2pamMmMupoB8aHsl Kak 8xoobl.

Lugpposoli 8bIx00 2a1b8AHUYECKU U30/IUPOBAH OM HanpsxeHus numanus (PELV) u Opyaux 8bICOKOBOIbMHbBIX K/IEMM.

MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3alymiieHbl. 57




Dt

TexHuYecKne xapakTepuCTUKmn VLT® AQUA Drive FC 202

Mnata ynpasneHus, Bbixoq 24 B nocT. Toka
Homep kKnemmbl 12,13
MakcumanbHaa Harpyska 200 mA

NcmoyHuK HanpsaxeHusa 24 B nocm. moka 2ai168aHUYeCcKU U30/1UPOBAH om HanpsaxeHua numanuAa (PELV), Ho y He2zo mom xe
nomeHyuas, 4mo y aHano208bix U Yugppossix 8xo008 U 8bIX0008.

Bbixogpbl pene

Mporpammupyemble BbIXOAbl pene 2
Makc. nonepeyHoe ceuveHve anAa Knemm pene 2,5 mm?® (12 AWG)
MuH. nonepeyHoe ceyeHne s Knemm pene 0,2 Mm* (30 AWG)
[nwvHa 3auncTkn nposoga 8 mm (0,3 aronma)
Homepa knemm Pene 01 1-3 (pa3mbikaHue), 1-2 (3ambikaHune)

Makc. Harpyska (AC-1)V Ha knemmax 1-2 (HOPManbHO Pa3OMKHYTbINi KOHTaKT) (pe3ucTuBHan
Harpyska)? 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. Harpyska (DC-1)" Ha Knemmax 1-2 (HOpPManbHO 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 Kateropua no nepeHanpsxexuto 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) (pe3ucTuBHan
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 (HOpPManbHO 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)" Ha knemmax 4-6 (HOPManbHO 3aMKHYTbIN KOHTaKT) (Pe3UCTUBHaA Harpyska) 240 B nepem. Toka, 2 A

Makc. Harpyska (AC-15)" Ha Knemmax 4-6 (HOPManibHO 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 mocT. ToKa, 2 A

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

KoHmakmel pesne umetom 2anb8aHUYecKyr0 pazeasky 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 105B +0,5B
MakcumanbHaa Harpyska 25 MA

WcmoyHuk HanpsaxeHus 10 B nocm. moka 2asb8aHU4ecKu Uu3oaupo8aH om HanpaxeHua numanua (PELV) u opyaux
8bICOKOBO/IbMHbIX KITEMM.
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XapaKTepucTrKkiy yrnpaBneHus

Pa3zpewatowan cnocobHOCTb BbIXOAHOW YacToTbl B MHTepBane 0-1000 My +0,003 Iy,
Bpema peakunn cuctembl (Knemmbl 18, 19, 27, 29, 32, 33) < 2 m/c
[nanasoH perynnpoBaHUA CKOPOCTU (Pa3OMKHYTbIN KOHTYP)
TouHOCTb perynnpoBaHnsa CKOPOCTU BpaLLeHUs
(Pa30MKHYTbIN KOHTYP) 30-4000 06/MVH: MaKCUManbHas MOrpeLHoCcTb He 6onee +8 06/MUH

1:100 CUHXPOHHOW CKOPOCTU BpaLleHuA

Bce xapakmepucmuku pe2yniupogaHus OMHOCAMCA K ynpdesieHuto 4-nostoCHbIM aCUHXPOHHbIM d8uzamernem.

Paboumne xapakTepUCTVKIN NNaTbl ynpaeieHus
WHTepBan ckaHMpoBaHuA 5 mc

MnaTta ynpasneHua, nocnegosatenbHada cBA3b yepes nopt USB

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

NopknioueHue MK ocywecrTenaeTca ctaHaapTHbIM Kabenem USB (xocT/ycTpolicTBo).

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

CoepurHeHne USB He usonupoBaHo ranbBaHuuyecku ot 3asemneHus. K pasbemy USB Ha npeo6pa3oBaTtene 4actoTbl MOXeT
NoAKNoUaTbCA TONbKO U30NMPOBaHHbIN 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 7.12 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 7.13 Maccbl kopnycoB ETh-E4h, kr (pyHTbI)
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8.10 BHewHwme pa3mepbl 1 pazmepbl Knemm Kopnyca E2h
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8.11 BHewHwme pa3mepbl 1 pazmepbl Knemm Kopnyca E3h
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1 Knemmbl gna 3agenku skpaHos BY-nomex (BXOAAT B CTaHAAPTHYIO KOMMIEKTaLMIO Npu 3aKase JOMOSIHUTENIbHOrO YCTPONCTBa
3awuTbl oT BY-nomex)
2 KabenbHbIl 3a>1M, COOTBETCTBYOWMIA TpeboBaHmAM SMC
3 MaHenb ynnoTHeHUN

PucyHok 8.92 Knemmbl AnA 3apenku akpaHoB BY-nomex n pasmepbl naHenu ynnotHeHuii ana E4h
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8.12.2 Pa3mepbl knemm E4h
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PucyHok 8.93 Pasmepbl knemm E4h (Bug cnepean)
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PyKOBOACTBO Nno NPOeKTNpoBaHMIO

9 Bonpocbl MEXaHNYECKOFO MOHTaXa

9.1 XpaHeHune

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

Meprognueckas G¢opMoBKa (3apsaaKka KOHAEHCATOPOB) B
xofe XpaHeHuA He TpebyeTcs, ey CPOK XpaHEHUs He
npesbiwaeTt 12 mecAues.

9.2 [logHATne ycTponcTea

Mpeobpa3oBaTesib YaCTOTbl MOXKHO MOAHMMATL TOSbKO 3a
npefHa3HayeHHble A/s 3TOro NPOYLIUHbL. YTo6bI n36exaTb
n3rnba NoabEMHbBIX MEeTesb, UCMOSb3yiNTe METANTUYECKUIA
CTEPXKEHD.

ABH/MAHUE!

PUCK NETAJIbHOIO NCXOOA W CEPbE3HbIX
TPABM

Mpu nogbeme TAXeNbIX rpy30B C/iefAyiTe MeCTHbIM
HopMam no TexHuke 6esonacHocTu. HeBbinonHeHne
peKomeHAauunii U MeCTHbIX NPaBUNl TEXHUKU
6€30MacHOCTN MOXKET NPUBECTMN K NIeTaJIbHOMY ncxopy
VN1 cepbe3HbIM TpaBMaMm.

. Y6epuTech, uTo NnogbemHoe obopyaoBaHue

HaxoAWTCA B Hagneawem paboyem COCTOAHMN.

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

. MakcumanbHbI AgnameTp TpaBepcbl: 20 mm (0,8
Aoinma).

. Yron mexpay BepxHeil YacTblo npeobpasoBartens
M NOABbEMHDBIM TPOCOM [OJIKEH COCTABAATb 60°
wnun 6onblue.

130BF685.10

PucyHok 9.1 PekomeHpyemblin cnocob nogbema

9.3 Pabouan cpepna

B cnyvae yctaHoBKM npeobpa3oBaTens 4acToTbl B MecTax,
rae B BO3jyxe COAepxaTca Kanau »KnaKocTu, Teepable
4acTULbl MW Bbi3blBalOLMeE KOPPO3KIO rasbl, yoeaurtecs,
4yTO HOMMHan IP/Tnn ycTponcTBa COOTBETCTBYIOT
oKpy»atoLWmum ycnosuam. TpeboBaHNA K OKpy»atoLen
cpefie cM. B 21aea 7.5 Ycnosus okpyxaroweti cpeobl.

YBEZJOMJIEHU

KOHOEHCALWMA

Bnara moeT KOHAEHCUPOBATbCA Ha JIEKTPOHHbIX
KOMMOHEHTAaX U Bbi3biBaTb KOPOTKME 3aMblKaHusA. He
Npon3BoAUTe YCTaHOBKY B MecTax, FAe BO3MOXKHa
oTpuuaTenbHas Temnepartypa. Ecnu temnepartypa
npeo6pasoBaTens MeHblUe, YeM TeMnepaTypa
OKpY»Kalolleil cpefibl, peKOMeHAYeTCs YCTaHOBUTb B
wkad oborpeBatenb. PaboTa B pexkume oxkugaHus
CHWXXaeT PUCK KOHAEeHcaLumn Ao Tex nop, noka
paccenBaemMasi MOLHOCTb MOAAEPKUBAET OTCYTCTBME
Bfarv B 3N1IeKTPUYECKOl cxeme.

MG22B250
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YBEJJOMJIEHU,

3KCTPEMAJIbHbBIE YCJIOBUA OKPYKAIOLLEN
CPEQDI

BbicoKMe 1 HU3KME TemnepaTypbl OTPULATENbHO BAVAIOT
Ha paboume xapaKTepucTuKu 1 CPOK Cyx6bl
o6opyaoBaHus.

. 3anpelyaeTtca ucnonb3oBaTb 060pyfoBaHue 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 pa6oTta Npy HOMUHaNbHOM
Harpyske rapaHTpyeTcs 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 CHWXeHNA HeraTMBHOro BO3AeNCTBUA
arpeccriBHbIX ra3oB B YCTPOWCTBE MUCMOMb3YyTCA nnaThbl C
KOHbOPMHbBIM NOKpbITYEeM. TpeboBaHUA K KNaccy 1 CTeneHu
3aLWKMTbl KOHPOPMHOIO MOKPbLITUS CM. B 2/1a8d 7.5 Ycnosus
okpyxatoujeli cpeosl.

9.3.2 lbinb

Mpu ycTaHOBKe NpeobpasoBaTens B 3ambllIeHHON cpefe
obpaTnTe BHMMaHVE Ha cnegyollee:

Mepuopunyeckoe TexobcnyxnBaHne

Korga nbinb HakananBaeTcA Ha SNMEKTPOHHbIX KOMMOHEHTAX,
OHa [eNCTBYEeT Kak M30MALMOHHbIN CNOW. ITOT CNow
CHVXKaeT OXNaXAaloLwyo 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 pyKOB0OCM8e No 3KCnyamauyuu.

BeHTI/Iﬂf-ITOpr oxnaxXpeHunAa

BeHTVIJ'IﬂTOpr obecneynBatoT NPUTOK OoXNaXxpaLuero
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 HakKamineaTbCA Ha NnonactaAx BEHTUNATOPOB,

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

9.3.3 lloTeHuymManbHO B3pbIBOONACHbIE
cpeppbl

ABHVMAHUE!

B3PbIBOOINACHAA ATMOCOEPA

He ycTaHaBnuBaiiTe npeo6pasoBaTenb 4acToTbl B
noTeHUMNanbHO B3pbIBOONaCHOI aTmocdepe.
Mpeob6pasoBaTenb YacTOTbl CleAyeT ycTaHaBANBaTh B
wKady 3a npepenamu 1ol 30Hbl. HecobniopeHne aton
peKkomeHAaLMy NOBbIWAET PUCK JIeTaNIbHOFO UCX0Aa UK
nonyyeHns cepbesHbIX TPaBM.

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

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

. B knacce e 3anpelyeHo No6oe BO3HMKHOBEHME
UCKP.

Osuratenu c 3awmton Knacca d
He tpebyeT ofobpeHus. TpebyeTca ocobaa npoBofka u
3awWmTHble 06010YKN.

JBuratenn c 3awmnTon Knacca e

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

Osuratenu c 3awmton Knacca d/e

Cam JBuratenib OTHOCUTCA K KNlaccy € 3alyuTbl OT
NCKPOObpa3oBaHuA, a MPOBOAKa ABUraTens u
coeuHUTENbHOe 06opyLOBaHNE COOTBETCTBYET
TpeboBaHuAM Knacca d. Ina ocnabneHns NMKOBOro
Hanps>KeHVsA NCNONb3yNTe CUHYCOUAHBIA GUALTP Ha
BbIxoZe npeobpa3oBaTensi 4acToTbl.

MNpu ncnonb3oBaHun npeobpasoBatensi B NOTEHLMUANIbHO
B3pbIBOONacHON aTmocdepe ncnonb3yiTe cnepyiollee
o6opyanoBaHue:

. [lBvratenu c 3aWwmTon oT NCKPOobpa3oBaHMsA
Knacca d unu e.

. Jatumk Temnepatypbl PTC ana otcnexmsaHua
TemnepaTypbl ABuUraTens.

L] KOpOTKVIe Kabenu aneKTpoasuraTtena.

. BbIxogHble CMHYCconaHble GUALTPbI, eciu
3KpaHMPOBaHHble Kabenu apuratens He
NCMONb3YIOTCA.
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YBEZJOMJIEHU

MOHUTOPUHI C UCMNOJZIb3OBAHUEM
TEPMUCTOPHOIO AATYUKA ABUTATENA

MNpeo6paszoBaTeny 4acToTbl C AONONIHUTENbHOI NNATON
VLT® PTC Thermistor Card MCB 112 cepTudnunpoBaHbl B
COOTBETCTBUM €O cTaHgapTamu PTB gna ucnonb3oBaHusa B
NOoTeHLMaNbHO B3PbIBOOMNACHbIX cpepax.

9.4 KoHdurypaumm moHTaxa

B Ta6bnuya 9.1 nepeymncieHsl JOCTYMHble KOHbUrypawmm
MOHTaXa ANA KaXaoro Kkopnyca. KOHKpeTHble MHCTPYKLMK
Mo YCTaHOBKe Ha CTeHe W/n NMOACTaBKe CM. B pyko8odcmee
no skcnayamayuu. Cm. TakxKe 21aed 8 BHewHue pasmepel u
pasmepebl Knemm.

YBEJJOMJIEHU

OwnbKa MOHTaXKa MOXKeT npnBecTn K neperpesy n
CHUXEeHNI0 YPOBHA Npon3BoAUTENIbHOCTW.

Kopnyc MoHTax Ha cTeHe/B MoHTax Ha noacraBKe
wkady (060cobneHHan yctaHOBKa)
D1h X X
D2h X X
D3h X -
D4h X" _
D5h - X
Déh - 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 npeobpazosamesns 4acmomsl
cmeneHobto 3awumesl Danfoss pekomeHOyem MOHMUPOBAMb €20 Ha
wume 8Hympu Kopnyca.

2) Mpeobpazosamerb 4acmomel MOXHO yCMAHO8UMb OOHUM U3
cnedyloujux cnocobos.

- BepmukasnbHo, Ha 3adHell naacmuHe wumad.

- BepmukasnbHO, 88epx Ho2amu HA 3adHeli niacmuHe uuma.
Ob6pawalimecy Ha 3ag00.

- lopusoHmanvHo Ha 3adHel nosepxHocMu
npeobpazosameria 4acmomel, Ha 3a0Hel niacmuHe

wuma. Obpawatimece Ha 3aso0.

- lopusoHmarnvHo, Ha 60K08oU NosepxHOCMU
npeobpazosamesns 4acmomel, Ha HUXHel naacmuHe
wuma. Obpawatimece Ha 3asoo.

YTto cnepyet yuyecTb Npu yCTaHOBKeE:

. YcTaHOBUTE YCTPOMCTBO Kak MOXHO 6nmke K
ABuratento. MakcmanbHble ASIHbI Kabenen
ABuraTenen cm. B .

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

. Y6e1:w|Ter, YTO MeCTO, NoAroTOBJIEHHOE ANA
MOHTa»a, BblAEPXUT MaccCy YCTpOMCTBa.

. Y6epanTech, UTO BOKPYr YCTPOMCTBA [AOCTAaTOYHO
NPOCTPAHCTBA ANs HAAJIEXALUEro OXaXaeHus.
Cm. 2n1asa 5.13 O630p ox/Iax0eHUs 8 MblIbHOM
KaHane.

. Y6eautecb, UTO UMEETCA BO3MOXKHOCTb
OTKpbIBaHMA ABEPLbI.

. YcTpoiiTe BBOA Kabenei cHu3y.

9.5 OxnaxpeHue

YBEJJOMJIEHU

OwnbKa MOHTaX<a MOXET NPUBECTU K Neperpesy U
CHMXXEHNIO YPOBHA Npon3BoAnTeNnbHOCTU. [inAa
npaBuWIbHON YCTAaHOBKMN creaynTe yKasaHUAM B
2nasa 9.4 KoHgueypayuu moHmaxa.

. B BepXHel 1 HUXKHeN YacTu npeobpasoBaTens
cnepyeT OCTaBUTb 3a30p AnA JOCTyna BO3gyxa
Ans oxnaxgeHusa. TpeboBaHMA K 3a30pam: 225 MM
(9 nronmos).

. Ob6ecneubTe JOCTAaTOUHYIO CKOPOCTb MOAAYN
Bo3gyxa. Cm. Tabnuya 9.2.

. CnepyeT NpUHATL BO BHMMaHWE CHUXeHWe
HOMMHaNbHbIX XapakTepucTK Npu TemnepaTypax
HaumHaa ¢ 45 °C (113 °F) go 50 °C (122 °F) u
BblcOTax HaunHaa ¢ 1000 m (3300 ¢yToB) Hag
ypoBHeM Mops. MoapobHble cBeaeHNA o
CHVXKEHUM HOMUHAMNbHbIX XapaKTePUCTUK CM. B
2nasa 9.6 CHuxeHUe HOMUHA/IbHbIX
Xapakmepucmux.

[na oxnaxpeHua npeobpasoBaTena YacTOTbl UCMOJb3yeTCA
TbIAIbHBIN KaHan, No KOTOPOMY OTBOAMTCA OXJlaxAatoLwmmn
BO3[yX OT pagmartopa. Yepes TbifibHbIN KaHan yxoauT
npumMmepHo 90 % oxnakpalolero Bosyxa paguartopa.
YT106bI NepeHanpaBnTb BO3AYyX TbIIbHOrO KaHana oT maHenu
WAW 13 NOMeLLEeHUA, UCNONb3ynTe cnegytollee

obopypoBaHue:
. OxnaxfeHne C NOMOLLbI0 BEHTUIALNOHHOTIO
KaHana

InAa cnyvaes, Korga npeobpa3soBaTenb YacToTbl
IP20/waccm yctaHosneH B Kopnyce Rittal,
npeaycMOTPEHbl KOMMEKTbl OXNaxAeHna yepes
TbIMIbHBIN KaHan, KoTopble NO3BOMAIT HanpaBnATb
oxnaxkfawoLmnii Bo3gyx pagvatopa 3a npegesnbl
naHenu. /icnonb3oBaHne 3TUX KOMIMIEKTOB
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YMeHbLUAeT Harpes nNaHen n no3BonAeT
YCTaHaBnBaTb Me€HbLUME ABEPHbIE BEHTUIATOPDI.

. Oxna)kgeHue yepes 3afHIO0 CTEHKY
YcTaHOBKa Ha YCTPOWCTBO BepXHel KPblLKN 1
KPbILKM OCHOBaHWA MO3BOJIAET Npu
MCMOJb30BaHNY TbIIbHOTO KaHana BblbpacbiBaTb
OXJTaXXJaloLWMIN BO3yX 3a Npeaesibl KOMHaTb.

YBEJJOMJIEHU

Dna kopnycos E3h n E4h (IP20/waccn) B Kopnyce
Heo6xoANM Mo MeHblUuell Mepe OfVH ABepHOI
BEHTUNATOP ANA OTBOAA Temnna, He OTBOAUMOrO B
TbiNbHbIV KaHan npeobpa3soBaTenia 4acToTbl. OHK
NO3BONAT TaKXKe YAanATb Niobble AOMNONHUTENbHbIE
TennonoTepu ot Apyrux KOMMNOHEHTOB BHYTPU
npeo6pasoBartensa yactotbl. YTo6bI BbIOpATH
COOTBETCTBYIOLMII pa3mep BEeHTUNATOPA, paccymTaiite
CyMMapHbIii TpebyeMmblii MOTOK BO3AyXa.

O6ecneybTe HEOBXOAMMbI MOTOK BO34yXa ANA paguaTtopa.

Tunopasme [llBepHo/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 LMPKYNALUNM BO3AyXa B Koprycax
D1h-D8h

Tunopasme [ilBepHoOIA/BEpPXHUI BeHTunAaTop 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 LIMPKYNALUM BO3JyXa B Kopnycax
E1h-E4h

9.6 CHUKeHne HOMUHANbHbIX
XapaKTePUCTUK

CHVXXEHNE HOMMHAJbHbIX XapaKTePUCTUK ABNSAETCA
CNOCO60OM YMEHbLUIEHWS BbIXOAHOIO TOKa AJ1A TOro, YTobbl
n3bexaTb OTKNIOUEHUA NPeobpa3oBaTeNa YacToTbl NpU
[OCTVKEHMM BbICOKMX TemnepaTyp B Kopnyce. Ecnn ectb
OCHOBaHMWsA OXMAATb, YTO NpeobpasoBaTeNb YacTOTbl OyaeT
paboTaTb B 3KCTPEMasibHbIX YCNOBUAX, MOXHO BblOpaTb
60nee MOLLHbIN Npeobpa3oBaTesib YacToTbl, YTOObI

NCKNTIOYNTb HeO6XOD,I/IMOCTb CHUXEHNA HOMUHaNbHbIX
XapaKTePUCTUK. DTO Ha3blBAETCA CHMMXEHMEM HOMUHAJbHbIX
XapaKTeEPUCTUK BPYUHYIO. B octanbHbIx ayyaax
npeo6pa3OBaTenb 4aCTOTbl aBTOMATUYECKN YMEHbLUAEeT
BbIXOp,HOI7I TOK, YTOObl UCKIOUNTH BO3HMKHOBEHWE
neperpeBa BCNeACTBME SKCTPEMAJTbHbIX yCHOBI/IIZ.

CHW)KeHne HOMMHaNbHbIX XapaKTepUCTMK BPYUHYIO
Danfoss pekomeHgyeT BbiOpaTb Npeobpa3oBaTesib YacToTb
Ha oflvH Tunopa3smep 6onblue (Hanpumep, P710 BmecTo
P630), ecnn npucyTcTBYIOT Cnegyiolime ycioBus:
. Huzkaa ckopocTb — gnuTenbHas paboTta Ha
HU3KUX 060pOTax B MPMMEHEHUAX C MOCTOSHHbBIM
KPYTALMM MOMEHTOM.

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

. BbicoKan TemnepaTypa OKpy»aioLlein cpeabl —
paboTa nNpu TemnepaType oKpyKawLen cpegb
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 U3MEHSAET YacToTy KOMMyTaLum
unu cxemy kommyTtaumm (PWM Ha SFAVM) npwm
O6HApYXeHUN criepyowmx pabounx ycnoBuii:

. Bblcokasa TemnepaTypa Ha nnarte ynpas/ieHUA uamn
paguatope.
. Bblcokasa Harpyska Ha ABuratesib UM HU3KaA

CKOpPOCTb ABuUratena.

. MoBblweHHOE HanpAaxeHne B uenn noCctoAHHOro
TOKa.

YBEJJOMJIEHU

ABTOMaTUYECKOE CHMKEeHNe HOMUHAJbHbIX
XapaKTepucTMK NPONCXOANT UHa4ve, Korga ana
napametpa napamemp 14-55 Output Filter ykasaHo
3HaueHue [2] CuHyc.punbmp, gukc.

9.6.1 CHUXeHne HOMUHaNbHbIX
XapaKTePUCTMK Npu paboTe Ha
HM3KKX CKOPOCTAX

Korga aeuratesib MOAKMOUEH K Npeobpa3oBaTenio YacToTbl,
Heo6xoaMMo obecrneunTb JOCTATOUHOE OXMaXaeHue
Asuratens. TpeGyemblil ypoBeHb OXNaXXAeHUs 3aBUCUT OT
cnepylowyx GakTopoB:

. Harpy3ka Ha aBuratene.
. Pabouasi ckopocTb.
. MpoaomKnTeNbHOCTL PAboThI.
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PeXXm € NOCTOAHHBLIM KPYTALMM MOMEHTOM

B npumeHeHnAxX ¢ GUKCMPOBAHHBIM KPYTALIM MOMEHTOM
MOTyT BO3HMKaTb Npobnembl Npu paboTe Ha HU3KUX
obopoTax. B pexumax ¢ NOCTOAHHBIM KPYTALYUM MOMEHTOM
[BUraTeNlb MOXET MeperpeBaTbCsA Ha Manblx 060poTax n3-3a
HefoCTaTOYHONM NoAaum Bo3gyxa AnA OXNaxAeHUA oT
BCTPOEHHOIO BEHTUNATOPA ABUraTens.

Ecnn pBuratenb NnoctosiHHO paboTaeT Ha o6opoTax,
COCTaBNALLWMX MeHbLUE MOMOBNHbI HOMWHANIbHOTO
3HaUEHUA CKOPOCTY BpaLleHns, TO HEO6X0AMO
IOMOMHUTENbHO NoAaBaTb BO3AYX ANA OXnaKaeHns
asuratens. Ecnu HeBo3moXHO obecneumnTb
JOMOMHUTENbHOE BO3AYLIHOE OXNaXKAeHVe, Kak
anbTepHaTVBY MOXXHO UCMOJb30BaTb [BUraTesb,
npeaHasHaYeHHbIN ANnA NPUMEHEHNA C HU3KUMMN
CKOPOCTAMMW/MOCTOAHHBIM KPYTALMM MOMEHTOM.

Pexxnumbl ¢ nepemeHHON (KBagpaTUYHO 3aBMCUMON)
BeJINYMHON KPYyTALLEro MOMeHTa

JononHuTenbHoe oxnakaeHne AN CHXKeHne
HOMUWHanNbHbIX XapakTepucTuK ABuraTens He TpebyeTtca B
NPVMEHEHUAX C NEPEMEHHbBIM KPYTALLMM MOMEHTOM, rae
KpYTALMIA MOMEHT NPONopLMOHaNeH KBagpaTy CKOpOCTH, a
MOLLHOCTb MponopLMoHanbHa Kyby ckopocTu. O6blYHbIMK
nprvMepamMu NPUMEHEHUN C NePEMEHHbBIM KPYTALLUM
MOMEHTOM AABNAIOTCA LIeHTPOGEXHble HAacoChl U
BEHTUNATOPDI.

9.6.2 CHWXeHne HOMWHaNbHbIX
XapaKTepuUCTUK C yBenmyeHnem
BbICOTbI

C noHmxeHreM aTMocpepHOro AaBneHus oxnaxkaatolas
CnocobHOCTb Bo3ayxa yMmeHbluaeTca. Mpu BblicoTe Hag
ypoBHeM Mopsa ao 1000 m (3281 ¢yT) cHMKeHne
HOMUWHanNbHbIX NapameTpoB He TpebyeTcA. Mpu BbicoTe
6onee 1000 m (3281 dyT) HEOOXOANMO CHUXKATb
JonycTMyto Temnepatypy okpyxatowwein cpeabl (Taves) nnm
MaKC/MasbHbIi BbIXogHOM TOK (lvitmax). CM. PucyHok 9.2.

o
TamB, MAX g
0,
— at 100% loyt 2
at TAmB, MAX HO NO R
100% | r-oK
96% - L -8K
92% F-11K
\ \ \
\ \ \
; ‘ ;
1km 2km 3km Altitude (km)

PucyHoK 9.2 CHuXeHMne BbIXOAHOro TOKa B 3aBMCUMOCTU OT
BbICOTbI HaJj yPOBHEM MOpPA NpU TemnepaType oKpyxatowen

cpepbl Tams,MAX

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

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

9.6.3 CHUXeHne HOMUHANbHbIX
XapaKTepUCTUK AnA TeMnepaTypbl
OKpY>KaloLero Bo3ayxa 1 4acToTbl
KOMMYyTaLnN.

YBEJJOMJIEHU

CHUXXEHUE HOMWHAJIbHbBIX XAPAKTEPUCTUK
B COOTBETCTBUN C 3ABOACKMU
HACTPOUKAMU

Ona npeo6bpa3oBateneii yactotbl Danfoss yxe
npeaycMOTPEHO CHUXKEHME HOMUHaNbHbIX XapaKTepucTuk
no Temneparype okpyxatowein cpeapl (55 °C (131 °F)
Tamemax 1 50 °C (122 °F) Tams,AvG).

Bocnonbayiitech rpadpukamu ¢ Tabauya 9.4 no Tabauya 9.5,
uTObbI ONPEAeNnTb, CeayeT X CHUXATb BbIXOLHOW TOK B
3aBUCUMOCTY OT YaCTOTbl KOMMYTaLMMN N OKPYXKaKoLLen
Temnepatypsbl. Ha rpadukax loyt 0603HaYaeT npoueHT ot
HOMWHAJIbHOTO BbIXOAHOTO TOKa, a fsw NMoKa3blBAaeT yacToTy
KOMMYyTaL1u.
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Kopnyc MeTop, Bbicokasa neperpyska (HO), 150 % HopmanbHasa neperpyska (NO), 110 %
KOMMyTauuu
D1h-D8h 60 AVM 110 = 110 =
= s
g b
N90-N250 100 5 100 ]
380-480 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 =
2 2
N N
110 3 100 3
2 R
100 - %0 -
a0 Teo
3 3
80 70 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 >
IS s
N S
—| 3 3
N315-N500 100 3 100 g
380-480 B = -
F90 g 20
5 5
° 3 80
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 ! 2 3 4 5 6 7 0 1 2 3 4 5 6 7
fsw [kHz] fsw [kHz]
SFAVM o - -
2 110 8
M <
= =
100 2 100 e
=90 %
5 g
E g
80 3 80
70 45 :C(H.’::F) 7 140 °C (104 °F)
50°C(122°F) 445 °C (113 °F)
0 55°C(131°F) . 50 :C(122:F)
0 1 2 3 4 5 55 °C (131 °F)]
fsw [kHz]
50
0 1 2 3 4 5
fsw [kHz]

Ta6J1I/ILla 9.4 Ta6J1I/IleI CHNXKeHUA HOMUHAJIbHbIX XapaKTepuctnk ana npeo6pasoBaTene|7| 4acCTOTbl C HOMWHANbHbIM HanpAXKeHnem
380-480 B
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Kopnyc MeTop, Bbicokaa neperpyska (HO), 150 % HopmanbHasa neperpyska (NO), 110 %
KOMMyTaunn
D1h-D8h |60 AVM 10 = 1o 5
= ]
%
N55K-N315 g g
100 2 100 2
525-690 B - °
5% z %
380 g8
3 3
\ 20 \\ 45°C(11B°F)
70 50°C(12p°F) 50°C(122°F)
55°C (131 °F) 60 55°C31 P
60 50
0 ! 2 3 . kH“ 5 6 7 0 1 2 3 4 5 6 7
swiktiz] fswlkHz]
SFAVM = =
110 g 110 3
< NA
] 100 &
100 o @
%
g% g
N 580
7 40°C (104 °F)
o 45°C(113°F) 45°C013°F)
50°C (122 °F) 60 50°C(122°F)
o 25°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
&
g 8
N355-N710 100 g_'é 100 ;.g
525-690 B N - 0 ™~ =
9% g ™~ N
s SN TN < ™~
= N 2 8
330 ™~ \\
\\ . I~ 45°C|(113°F)
70 s0°c|(122°F) ~ 0 cli22p
55°C(131°F) 60 55°C[131°F)
60 50
00 05 10 15 20035 [k:';l’ 35 40 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 2
% %0 %0
3 -
9
80 \\ g 80
3 \
" 45°C(1N3°F) . \ 40°C (104 °F)
50°C (122°F) . .
. . 45°C(1N3°F)
60 55°C(1B1°F) 60
00 05 10 15 20 25 30 35 40 50°C(122°F)
fsw [kHz] 55°C(1B1°F)
50
00 05 10 15 20 25 30 35 40
fsw[kHz]

Tabnuua 9.5 Tabnuubl CHUKEHUA HOMUHaNbHbIX XapaKTepuctuk ansa npe06pa3OBaTene|7| 4acCTOTbl C HOMWUHANbHbIM HanpAXeHnem
525-690 B
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10 Bonpochbl 31eKTPMUYEeCcKOro MOHTaxa

10.1 WIHCTpYKUUKM MO TEXHMKe
6e3onacHoCTn

O6wue yKazaHnA No TeXHWKe 6e30MacHOCTU CM. B
2nasa 2 TexHuka 6ezonacHocmu.

ABHWUMAHWUE!

MHOYUNPOBAHHOE HAMPAMXKEHUE
MHpayunpoBaHHOe HanpsA)KeHne OT BbIXOAHbIX Kabenei,
MAYWNX K ABUraTeNsM OT pasHbIX NpeobpasoBartenen
4YacToTbl U NPOJIOKEHHbIX PAJOM APYr C APYTOM, MOXeT
3apAAUTb KOHZeHcaTopbl 06opyAoBaHMA Aaxe npu
BbIK/IIOYEHHOM U 3a6noKMpoBaHHOM 06opyAOBaHMN.
HecobniogeHne Tpeb6oBaHuWin K pasgenbHON NpoKiagKe
BbIXOAHbIX Kabeneln aBuratena uan ncnonb3oBaHUIO
3KpaHUPOBaHHbIX Kabenen MoXeT NpUBeCTU K
netanbHOMY MCXOAY WIN CEPbE3HbIM TpaBMaM.

. MpoknagbiBaiiTe BbIXOAHbIE Kabenu ABuratens
OTAENbHO WM NCMONb3YNTe SKPaHNPOBaHHbIE
Kabenu.

° OpHoBpeMeHHO 6noKupyiiTe Bce
npeo6pasoBaTeny 4acToThbl.

ABHWUMAHWUE!

OMACHOCTb NMOPAXEHWA TOKOM
MNpeo6pa3oBaTenb YacTOTbl MOXET BbI3BaTb NOsABIEHNE
MOCTOAIHHOTO TOKa B NPOBOAHNKE 3a3eMIeHus, YTo
MOXET NPUBECTM K NETaNbHOMY UCXOAY NN Cepbe3HbIM
TpaBmam.

. Tam, rge anA 3aWmnTbl OT NOpPaXkKeHusA
NEeKTPNYECKMM TOKOM UCMOMb3yeTcA
YCTPONCTBO 3awutHoro otknioueHnsa (RCD,
JaTyMK OCTaTOYHOrO TOKa), Ha CTOPOHE NUTaHUA
pa3pelwaerca yctaHaBnmeatb RCD Tonbko tuna
B.

Heco6niopeHvie peKomeHAaLuMi NpriBefeT K TOMY, YTO
RCD He cmoXeT obecneunTtb HeO6GXoANMYIO 3aLUUTY.

3awwmTa ot neperpyskum no Toky
. B NMPUMEHEHNAX C HECKONIbKUMW OBUraTeENAMN
Heob6xoanmo mexpy npeo6pasoBaTeneM 4acToTbl
n osuratenem ncnonb3oBaTtb AOMNOJIHUTENIbHOE
3aljuTHoEe oGopynosaHVle, TaKoe Kak yCTpOVICTBa
3alWnTbl OT KOPOTKOIo 3aMblKaHMA NN
YCTpOVICTBa TENNOBOW 3alUWTbl ABUraTens.

. [ns 3aWuThl OT KOPOTKOFO 3aMblKaHMA U
neperpysKku no ToKy AOMKHbI ObITb YCTaHOBMEHDI
BXOZHble NpefoxpaHuTenu. Ecnu npegoxpanutenu
OTCYTCTBYIOT B 3aBOACKOW KOMMMEKTaLum, Ux
LOJIKEH YCTAaHOBUTb CMELMannCT BO Bpems
MOHTaXa. MaKkcMmasnbHble HOMUHanbI
npefoxpaHuTenen cm. B
enasa 10.5 MpedoxpaHumenu u asmomamuyeckue
8bIK/IOYamenu.

Tun n HomuHanbl NPOBOAOB
. Bca npoBogka gomkHa COOTBETCTBOBATb
rocyfapcTBeHHbIM 1 MECTHbIM HOPMaMm 1
npasBniam B OTHOLLIEHUUN CeYeHMA NpoBoga 1
TemnepaTyp OKpy»aloLlen cpefbl.

. PekomeH0BaHHbIN NPOBOA NOAKIIOUYEHUA
NUTaHNA: MefHbI NPOBOA HOMUHANOM He HUXe
75 °C (167 °F).

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

ANPEAYNPEXOEHUE

NOBPEXOEHUE UMYLLECTBA

3awmTa ABUraTena oT Neperpysknu He BKIOYEHa B
3aBOACKMX HacTpolikax. insa gobaBneHus AaHHOI
$yHKUMM yctaHoBuTe napamemp 1-90 Motor Thermal
Protection B 3HaueHue [ITP: omkoyerue] vnn [ITP:
npedynpexd.]. Ana pbiHka CeBepHoil AMepuKku: GyHKLMM
3awmThl ¢ nomouublo TP obecneumBaloT 3aWuTy
ABUraTens oT neperpysku no knaccy 20 cornacHo
Tpe6oBaHuam NEC. Ecnn He ycTaHOBUTL B NapameTtpe
napamemp 1-90 Motor Thermal Protection 3HaueHune [3TP:
omknioveHue] unu [3TP: npedynpexo.], 3awuTa gBuratens
OT neperpysku 6yfeT OTKIIOYEHa 1 Neperpes ABuratTens
MOXXET NPUBECTN K NOBPEXAEHUNIO MMYLLeCTBa.
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10.2 Cxema NoAK/oYeHUI

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
e
19 (DIN) :'\%204VV(}(7’\I‘\]PP';‘)
20 (COMDIN)}
27D INOUT)| — i’rcﬁozt\/V((P%PPry)
i
29 DIN/OUT] — i’\/\;}%‘*vv(g\,lfpl?)
i
32(DIN) :'\%2()4VV(’(:,I\'I\]PPIY)
| —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

$801/Bus Term.

\

\

\

\

\

\

\

\

\

\

| OFF-ON
(@)

|

\

\

\

\

\

\

\

\

\

5V

RS485

interface

ON=Terminated
OFF=Open

(P RS485) 68

(N RS485) 69

(COMRS485) 61

240V AC, 2A

400V AC, 2A

1
i

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

il

240V AC, 2A

400V AC, 2A

Brake temperature
(NCO)

(PNP) = Source
(NPN) = Sink

PucyHok 10.1 Cxema OCHOBHbIX NMOAKIOYEHNIA

A = aHanorosbiii, D = undposoi

e30bf111.12

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

10.3.1 lMogknoveHne 3n1eKTponnuTaHnA

YBEJJOMJIEHU

Bca cuctema kabenei fonxkHa COOTBETCTBOBaTb
rocyfapcTBEHHbIM 1 MeCTHbIM HOpMaM 1 nNpaBuiam B
OTHOLIEHUN ceuyeHnsa Kabenen n Temneparypbl
oKpy»Kaiouien cpegbl. MpumeHeHusa UL Tpebytot
NCNoNb30BaHNA MefAHbIX NPOBOAHMNKOB, PacCUMTaHHbIX
Ha 75 °C (167 °F). B npumeHeHuAX, He
cepTudmumpoBaHHbIX cornacHo UL, moryT
MCnonb3oBaTbCA MefHble NPOBOAHMKN, pacCUMTaHHble Ha
75 °C (167 °F) n 90 °C (194 °F).

Pazbembl Ana cnnoBbix Kabenen pacnonoXeHbl Kak
nokasaHo Ha PucyHok 10.2. [inA npaBWIbHOIO onpeaeneHns
nonepeyHoro cevyeHva 1 AnuHbI Kabena geuratensa cm.
enaea 7.1 nekmpuyeckue xapakmepucmuku, 380-480 B n
enaea 7.2 dnekmpuyeckue xapakmepucmuku, 525-690 B .

Ecnn 610K He MMeeT BCTPOEHHbIX MpeaoxpaHuTenen, ana
3awWuTbl NpeobpasoBaTena YacToTbl CieAyeT UCMOMb30BaTh
peKoMeHayeMble MiaBKk1e npefoxpaHnuTenn.
PekomeHfyemble npegoxpaHuTeNn nepeyncieHbl B

enasa 10.15 Monmax ¢ yuemom mpebosaruti SMC. 3awmTa
C NMOMOLLbIO MNIAaBKMX NpefoxpaHuTeneil JomKHa
COOTBETCTBOBaTb MECTHbIM HOPMaM 1 Npasunam.

MopgknioueHne cetn ocyuecTBnAeTca yepes ceTeBOn
BblKnto4vaTenb, €C/in OH BXOAUT B KOMMNNEKT NOCTaBKU.

o
)
()
(=}
=
3 Phase 2
91 (L1) -
power
. 92(L2)
input
93 (L3)

L 95 PE @

PucyHok 10.2 NogknioueHve Kabens sneKrponutaHus

YBEJJOMJIEHU

Ka6enb aBuratens pomkeH 6biTb 3KpaHNPOBaHHbIM/
3awmweHHbIM. Ecnn ncnonbsyeTtca HesKpaHUpPOBaHHbIN/
He3alWMWLLEeHHbIN Kabenb, HekoTopble TpeboBaHnsa IMC
OKaXyTCA HeBbINOSIHEHHbIMU. Vicnonb3ynTe
3KpaHUpPOBaHHbI/3aWMLIEeHHbIN Kabenb aBurartens,
4YTO6bI COOTBETCTBOBATb TPE6OBaHUAM MO OrpaHNYEHII0
3NEKTPOMarHUTHOro nsnyyeHua. Ana nonyyeHus
OONOJIHNTENDbHbIX CBeAeHUn cM. es1asa 10.15 MoHmax ¢
yuyemom mpe6osaruti SMC.

3KpaHupoBaHue Kabenen

MN36eranTe MOHTa)Ka C MCMONb30BaHNEM CKPYUYEHHbIX
KOHLIOB 3KpaHa (CKpYTOK). OTO CHMKaeT 3GpdeKTUBHOCTb
3KpaHUPOBaHMWA Ha BbICOKMX YacToTax. Ecnm Heobxoanmo
pa3opBaThb 3KpaH ASIA MOHTaXka pasbeauHuTens unm
KOHTaKTOpa ABWratens, B AanbHellem cnegyet
BOCCTaHOBWTb HeMnpepbIBHOCTb 3KpaHa, obecneunBan
MWHVIMaNbHO BO3MOXHbI UMMEAAaHC BbICOKMX YacToT.

MprcoeauHnTe 3KpaH Kabena ABuraTens K passAsbiBatoLLel
naHenn npeobpasoBaTensa YacToTbl U K METanIMyeckomy
Kopnycy Apuratens.

Mpwv noaknoyYeHMn 3KpaHa obecneysTe MaKCManbHO
BO3MOXHYIO M/I0OLWafb KOHTAKTa (C MOMOLLbIO KabenbHOro
32XKMIMa); UCMOJb3YTe MOHTaXHblE YCTPOMCTBA
npeobpasoBaTens 4acToTbl.

[OnuHa n ceueHne Kabenen

MNpeobpasoBaTenb YacToTbl NpoTecTMpoBaH Ha IMC npu
3aflaHHOW AnuHe Kabena. [InA CHUXKeHUA YPOBHA Liyma U
TOKOB yTeuky Kabenb gBuratens fO/mKeH ObiTb Kak MOXHO
6osiee KOPOTKUM.

YacTtota KOMMyTaLum

Mpw ncnonb3oBaHMM NpeobpasosaTenen YacToTbl
COBMECTHO C CMHYCOUAHbIMU GUNbTPamu,
npefHasHaYeHHbIMU ASIA CHUXKEHWUA aKyCTMYECKOro WymMa
ABUraTens, 4actota KOMMyTaLMKn AOMKHA yCTaHaBNMBaTbCA
B COOTBETCTBUM C yKa3zaHuAMU B napamemp 14-01 Switching
Frequency.

Knemma 96 | 97 | 98 929

- U \ W | PEV [HanpsxeHue gsuratens, 0—

100 % HanpsaxeHua cetu. 3
nposoja oOT ABuraTens.

- Ut | vl | W1 CoefnHeHne No cxeme
PE" |TpeyronbHuka.
- W2 1| U2 | V2 6 NpPOBOAOB OT ABUraTens.

- Ul | V1 | W1 | PE" |CoeanHeHne no cxeme
3Be3gbl: U2, V2, W2

U2, V2 n W2 coeguHsaioTtca
oTfenbHoO.

Ta6bnuua 10.1

1) ModktoYeHUE 3aUWUMHO20 3d3eMIeHUs!

YBEJJOMJIEHU

MNpu ncnonb3soBaHnn ABurateneii 6e3 6yma)cHom
nsonauumn $pasHo 06MOTKM UK APYroil ycuieHHoM
M30nAUMKN, NPUroAHON ANAa paboTbl C UCTOYHNKOM
HanpA)KeHuWsA, Ha Bbixofe nNpeobpasoBaTens YacToTbl
cieflyeT YCTaHOBUTb CUHYCOMAHDIN GunbTp.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

Motor Motor <
u, v, w, u, v, W, =
<
o—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 Kkabens snekrpoaBuratens

10.3.2 lNogkntoyeHme WnHblI MOCTOAHHOIO
TOKa

Knemma WnHbI NOCTOAHHOIO TOKa ncnonb3lyetca anA
pPe3epBHOro NNTaHMA NOCTOAHHbIM TOKOM, KOorga uenb
MOCTOAHHOIO TOKa NUTaeTCA OT BHELWHEro NCTOYHUKa
NMNTaHNA.

Knemma QyHKUMA

88, 89 LLInHa NOCTOAHHOrO TOKa

Ta6bnuua 10.2 Knemmbl WKHbI NOCTOAHHOrO TOKa

10.3.3 PasgeneHue Harpysku

Pa3pgeneHune Harpysku no3sonseT CoefuHATb
NPOMEXYTOUHbIE Lieny MOCTOAHHOIO TOKa HECKOJIbKIMX
npeobpasoBateneii Yactotbl. CM. onucaHve B

enaea 5.11 OnucaHue pasdeneHus HazpysKu.

PaspeneHue Harpysku TpebyeT JOMONHUTENBHOIO
obopyaoBaHMA 1 yyeTa BONPOCcoB 6e30nacHOCTy.
Ob6patntech B Danfoss ana odopmneHus 3akasa u
MoslyYeHUA peKkoMeHZaLuin No yCTaHOBKe.

Knemma DOyHKUMA

88, 89 Pa3peneHmne Harpyskmn

Ta6nuua 10.3 Knemmbl pa3geneHns 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 npesblwaTtb 25 meTpos (82 dyTa).

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

. CeyueHnie TOPMO3HOro Kabens [OMKHO
COOTBETCTBOBATb TOPMO3HOMY MOMEHTY.

Knemma DOyHKUMA

81, 82 Knemmbl nogkntoyeHnsa TOPMO3HOro pesncropa

Ta6nuua 10.4 Knemmbl NogKnioueHnss TOPMO3HOro pesncropa

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

YBEZJOMJIEHU

Ecnn B TOPMO3HOM mMoAyJie BO3HUKaeT KOPOoTKoe
3aMblKaHue, TO n3nnHee pacceAaHne MOLWHOCTN B
TOPMO3HOM pe3ncTope MoXeT 6bITb npepnoTepalleHo
OTKJIlOYEeHnem npeo6pa303aTenﬂ 4acToTbl OT NUTalOLWEN
CeTn C NoOMoLWblo CeTeBOro BbiKn4YaTena nan
KOHTaKTOpa.

10.3.5 lNMogkntoyeHne nepcoHanbHOro
KoMnbloTepa

[na ynpaeneHusa npeobpasoBaTtenem yactotbl ¢ MK
ycTaHoBUTe nporpammy HacTponkn MCT 10. MK
NOAKIIOYAETCA CTaHA4APTHbIM Kabenem USB (xocT/
YCTPONCTBO) Unu vepes nHtepdeinc RS485. MoapobHee o
RS485 cm. B pasdesie, noc8AUeHHOM yCmaHoske u
Hacmpolike RS485 B Pykosodcmae no npoekmupo8aHuio
VLT® AQUA Drive FC 202, 355-1400 kBm.

USB aBnaeTca nocsiefoBaTeslbHOWM WWNHOW C YeTbipbMA
3KpPaHMPOBaHHbIMM MPOBOAAMM, N3 KOTOPbIX KOHTAKT
npoBoAaa 4 ABNAETCA 3a3eM/IEHUEM U NMOAKIIOUEH K SKpaHy
nopta USB B komnbtoTepe. Bce ctaHgapTHble MK
BbINycKaloTca 6e3 rasbBaHnyeckomn pa3easku nopta USB.
YT06bl NPefoTBPaTUTL NOBPEXAEHNE XOCT-KOHTpOepa
USB uepe3 USB-kabenb, cnepyiite pekomeHZaLusm no
3a3eM/IeHNIO, U3NOXKEHHbIM B pykogodcmeae no
3Kcnayamauyuu.

MG22B250
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VLT® AQUA Drive FC 202

Ona 3awmTbl xocT-KOHTponnepa USB B MK oT pasHocTn
NnoTeHUNanoB 3asemneHna npu nogknoydeHun 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 npeobpasoBatenio
yacTtotbl no USB-kabenio. 3T pekomeHaauuy no3BonstoT
CHM3UTb Pa3HOCTb NMOTEHLMaNoB 3a3eMJIEHMSA, HO He
YCTPaHAIOT BCE Pa3NNumMA NOTEHLUMANoB Npuv 3a3eMIeHUN U
JKpaHe, NoaksoyeHHbIX K nopty USB Ha MK.

10.4 TllpoBoaka 1 KNnemmbl 371eMEHTOB
ynpasneHus

Kabenu ynpasneHna JOMKHbI 6bITb 3KpaHUPOBaHHbIMU, 1
3KpaH JOMKeH OblTb NOAKIIOYEH Ha 060MX KOHLAX C
MOMOLLbIO KabesibHbIX 3a>KMMOB K MeTasiimuyeckomy Lkady
yCTpOWCTBa.

O npaBunbHOM 3a3emieHnn Kabenen ynpasneHus cm.
PucyHok 10.4.

PLC etc. =}
Drive 3
o
=3
[©] [e] 2
m
2 ° @
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 obecneveHun Hanny4lero sneKTpnyeckoro KoOHTakTa
Kabenu ynpasneHna n Kabenu anAa I'IOCJ'Ie,ElOBaTeHbHOIZ
CBA3U OOJIKHbI 6bITb 3aKpenneHbl ¢ MOMOLbIO KabenbHbIX
33aKMMOB Ha 060UX KOHLax.
2 He VICI'IOJ'Ib3yI7ITe CKpYy4Y€HHbI€ KOHLIbl OMNJIETKU Kabens
(ckpyTkm). OHM yBENMUMBaIOT MMMEAAHC SKpaHa Ha
BbICOKMX YacCToTax.
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3 Ecnn noteHumansl 3emnun npeobpasosatens yactotbl u PLC
PasnnyaloTCA, MOTyT BO3HUKHYTb SNeKTpUYEeCKre NMOMExXM,
HapyLwalolme paboTy Bcell cuctembl. ITa npobnema
peluaeTca NpoKaaKkon BbipaBHUBaLEro Kabena pagom c
Kabenem ynpaBneHus. MuH. nonepeuHoe ceyeHne Kabens:
16 mm? (6 AWG).

4 Ecnmn ncnonb3ylotca oueHb AfIMHHbIE Kabenu ynpasneHus,

MOTYT BO3HMKaTb KOHTYpbI 3a3emneHunsa 50/60 M.
MopakniounTe OAMH KOHeL, 3KpaHa K 3emine yepes
KOHAeHcaTop emKocTbio 100 HOD (obecneumB KOpoTKMe
BbIBOAbI).

5 Mpu ncnonb3oBaHuK Kabenen NocnefoBaTeNbHON CBA3N
IONA YCTPAHEHUA HU3KOUYACTOTHBIX Mapa3nTHbIX TOKOB
MeXAy ABYMA Npeobpa3oBaTeniiMU YacTOTbl HYXKHO
noagKNoUYNTb OANH KOHEL 3KpaHa K Knemme 61. dTa
KnemMMa NMOAKIIIoYaeTCA K 3a3eMIeHNI0 Yepe3 BHYTPEHHIO0
pe3ncTmBHO-eMKocTHYIo Lenb (RC-uenb). Ana CHWKeHnA
nomex mexay npoBogHvKamu npu anddepeHLymanbHOM

BKAKYeHNn I/ICI'lOJ1b3yI7ITe Kabenu ¢ BUTbIMU napammn.

PucyHok 10.4 Mpumepbl 3a3emneHna

10.4.1 MNpoknagka kabenen ynpasneHns

3aKkpenunTe CTAXKaMM 1 MPOJSIOXKUTe BCe NMPOBOAA
ynpaBreHus, Kak nokasaHo Ha PucyHok 10.5. He 3abyabte
NPaBWIIbHO NOAKOUUTL SKPaHbl, YTOObl obecneumnTb
ONTUMaNbHYO YCTOMUMBOCTb K SNEKTPUYECKNM MOMEXaM.

. M3onnpyiTe npoBofa NOAKMIOYEHUS 31IEMEHTOB
yrpaBeHns OT BbICOKOBOJLTHbIX Kabener.

. Ecnun npeobpasoBaTenb NOAKNIOUEH K TepMUCTOPY,
npoBoAa Lenu ynpasieHna JaHHOro TepMmmcropa
LOMKHbI 6bITb SKPaHMPOBaHbI U UMETb
yCUNEeHHy0/ABONHYI0 n3onauumio. PekomeHpyetca
Hanps)keHWe nNuTaHna 24 B noct. Toka.

NopknioueHne nepupepunHoONn WnHbI

MopknounTe NPOBOAKY K COOTBETCTBYIOLMM
[OMONHNTENbHBIM YCTPOWCTBaM Ha nnate yrnpasneHus.
MNMoppobHee cM. B COOTBETCTBYIOLEN NHCTPYKLMUW ANA
nepnoepuiiHon WnHbl. Kabenb fonxeH 6bITb 3aKpenseH
CTAXKaMM 1 MPONIOXKEH BMeCTe C APYrMU NPOBOAAMU
ynpasneHuna BHYTpu yctponctea. Cm. PucyHok 10.5.

E30BF888.10

PucyHok 10.5 MaplipyT npoknagku npoBoAKu nnatbl
ynpaBneHus gna E1h. MapwpyTt npoknagku B Kopnycax E2h n
D1h-D8h aHanoruueH.

10.4.2 Knemmbl ynpasneHus

Ha PucyHok 10.6 noka3aHbl CbeMHble pa3bembl
npeobpasoBatensa YyacToTbl. OYHKLMU KINEMM 1 HAaCTPOWKM
no ymonuaHuio npveepeHbl B Tabauya 10.5 —

Ta6nauua 10.7.
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Bonpocbl 3neKTprnyYeckoro MoHT... VLT® AQUA Drive FC 202
S Knemma MapameTp YcTaHoBKa |OnucaHune
§ no
L
3 ymonuaHu
m
- 10
68 (+) Ipynna - NHTepdenc RS485. B
napamempos KauecTBe OKOHeYHoro
8-3* COMPOTMBAEHMUA LWUHbI
Hacmpotiku npepycMoTpeH
nopma 4 nepeknioyaTesb Ha
69 (-) pynna - nnare ynpasneHus
napamempos (BUS TER.).
8-3*
Hacmpotiku
nopma 4
Ta6bnuua 10.5 OnucaHue Knemm nocnenoBaTesibHON CBA3MN
Knemma MapameTp YctaHoBKa | OnucaHune
no
PucyHok 10.6 PacnonoxeHue Knemm ynpasjieHUa yMonuaHm
10
12,13 - +24 B nocr. | MutaHue 24 B nocT.
1 e TOKa TOKa AnA undpoBbIx
jooogja o o o o @ﬂ ;EL BXOAOB U BHELUHNX
F61 68 697 F39 42 50 53 54 55 3 JaTuNKOB
sioclllelalalalelal 8 .
, . AN MakcumanbHbIn
3 BbIXOHOWN TOK
zijgoogoggggég cocTasnset 200 MA
P12 37 AN1A BCEX HArpysok 24
[sessssesss] ;
\\ ——————— I 18 Mapamemp [8] Myck | Undposble BxoAbI.
5-10 Terminal
1 Knemmbl nocnepoBaTenbHON CBA3N 18 Digital Input
2 Knemmbl undpoBbix BXOAOB/BbIXOAOB 19 liapamemp [10] Pesepc
5-11 Terminal
3 Knemmbl aHanoroBbix BXOA0B/BbIXOLOB
19 Digital Input
PucyHok 10.7 Homepa knemm Ha pasbemax 32 fapamemp [or He
5-14 Terminal | ucnonesyem
32 Digital Input ca
33 lMapamemp [0] He
Knemma MapameTp YctaHoBKa [OnucaHne .
o 5-15 Terminal | ucnonesyem
n
33 Digital Input ca
ymonyaHu
o 27 Mapamemp [2] Boibez, | Ona undpposoro
— 5-12 Terminal UHBEPCHbIU | BXOAA UK BbIXOAA.
61 - - BcTpoeHHbIn o
27 Digital Input Mo ymonuaHuio
pPe3ncTMBHO-
. 29 lMapamemp [14] Qukc. |HacTpoeHbl B
€MKOCTHOWN dunbTp
5-13 Terminal yacm. KayecTBe BXOAOB.
ONA NOAKIIOYeHNs
29 Digital Input
3KpaHa Kabens npwu
20 - - Ob6ujas Knemma ans
Hanuuun npobnem c
SMC. LdpOBbIX BXOJOB 1
noteHuyman 0 B ansa
nutaHua 24 B.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHuIoO

Knemma MapameTtp YcTaHoBKa | OnuncaHune
no
ymonuaHu
10
37 - STO Ecnn He
ncnonb3yerca

rnocrasnAemas no
3aKasy ¢yHKuma STO,
Mexay Knemmamm 12
(unn 13) n 37 ponxHa
6bITb yCTaHOBNEHA
nepemblyka. Takas
KoHourypauuma
nossonset
npeobpasoBarenio
yacToTbl paboTaTb C
3aBOACKMMM
HacTpoWKamu no
YMONYaHWIo.

Knemmbl pene

i i

[ RELAY 1

|

RELAY 2

=
I

101 102]03 LO05

PucyHok 10.8 Knemmbl pene 1 u pene 2

130BF156.10

. Pene 1 v pene 2. PacnonoxeHue 3aBUCUT OT
KoHdUrypaumm npeobpasosatens yactotbl. CM.
PYKOBOACMBO NO NPOEKMUPOBAHUIO.

. Knemmbl Ha BCTPOEHHOM [OMONHUTENBHOM
obopyaoBaHun. CM. MHCTPYKUMN K
COOTBETCTBYIOLLEMY [OMOHUTENBHOMY

Ta6nuua 10.6 OnvcaHuA Knemm LbpPOBbIX BXOA0B/BbIXOAOB

obopynoBaHuio.
Knemma MNapameTp YctaHoBKa | OnncaHue
no
ymo4YaHu
10
01, 02, 03 |Mapamemp [0] He Bbixoa pene tuna
5-40 Function | ucnonesyem [Form C. ina
Relay [0] ca nopaKnioyeHna
04, 05, 06 |Mapamemp [0] He HanpsaxeHnA
5-40 Function | ucnone3yem | N€PEMEHHOTO ”
Relay [1] ca NMOCTOAHHOIO TOKa, a
TaKXe Pe3nCTUBHbBIX 1
VHAYKTUBHbIX
Harpysox.

Knemma MapameTtp YcTaHoBKa | OnucaHune
no
ymonuaHu
10
39 - - Knemma obuiero
nposoga Ana
aHasloroBOro BbIXOZA.
42 lNapamemp [0] He Mporpammupyembiii
6-50 Terminal | ucnonb3yem | aHanoroBbl BbIXOA,.
42 Output cA AHanoroBbln curHan
0-20 MA nnu 4-20 mA
npn makc. 500 Om.
50 - +10 B nocr. | Mutanme 10 B nocr.
TOKa TOKa Ha aHasnoroBbIX
BXOAax anA
NoAKIoYeHns
rnoTeHUMoOMeTpa nnn
TepmucTopa.
Makcumym 15 mA.
53 Ipynna 3agaHve | AHanorosbii BXOA.
napamempos [na HanpskeHUA unm
6-1* ToKa. [Mepeknioyatenn
AHanozoseil A53 n A54
8x00 1 MCNonb3yloTca Ans
54 Ipynna O6patHas | Bbl6opa MA unu B.
napamempos cBA3b
6-2%
AHanozosell
8x00 2
55 - - Obwwnin ana

aHanoroBoro Bxofda.

Ta6nuuya 10.7 OnucaHWs KNeMm aHaNoroBbiX BXOAOB/BbIXO0B

Ta6bnuuya 10.8 OnucaHue Knemm pene

10.5 [lMpepoxpaHuTenn n aBTomaTmnyeckme
BblK/tOuaTenu

MpepnoxpaHnTenn NCNONb3YTCA AJSIA TOro, YToOb
OrPaHNUYNTb BO3MOXHbIE MOBPEXAEHUA NpeobpasoBaTens
4acToTbl NULWb €r0 BHYTPEHHMUMYM NMOBPeXAeHNAMUN. YTobbI
obecneuntb cootBeTcTBME CTaHAapTy EN50178,
UCnonb3ynTe AnA 3aMeHbl PeKOMEeHAOBaHHbIe
npepoxpaHmTenu. Micnonb3oBaHue npegoxpaHuTeneii Ha
CTOPOHe NWTaHNA ABNAeTCA 06A3aTeNbHbIM B YCTaHOBKAX,
ceptudunumpyemnbix no IEC 60364 (CE) n NEC 2009 (UL).
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VLT® AQUA Drive FC 202

PekomeHpyemble npegoxpaHutenn D1h-D8h
Ana kopnycos D1h-D8h pekomeHpytoTca npegoxpanutenu Tuna aR. Cm. Tabauya 10.9.

Mopenb 380-480 B 525-690 B
N75K - ar-160
N90K - ar-315
N110K ar-315 ar-315
N132 ar-350 ar-315
N160 ar-400 ar-315
N200 ar-500 ar-550
N250 ar-630 ar-550
N315 ar-800 ar-550
N400 - ar-550

Ta6nuua 10.9 HoMuHanbl cnnoBbix/NoaynpoBOAHUKOBLIX NpeaoxpaHuTeneit ana D1h-D8h

Mopgen Bo3morkHble npegoxpaHuTenn
b Bussman Littelfuse Littelfuse | Bussmann Siba Ferraz- Ferraz-Shawmut Ferraz-Shawmut
Shawmut (EBpona) (CeB. AMepuKa)

N110 170M2619 | LA50QS300-4 | L50S-300 | FWH-300A | 20 189 20.315 [ A50QS300-4 6,9URD31D08A0315 | A0O70URD31KI0315
N132 170M2620 | LA50QS350-4 | L50S-350 | FWH-350A | 20 189 20.350 [ A50QS350-4 6,9URD31D08A0350 | A070URD31KI0350
N160 170M2621 | LA50QS400-4 | L50S-400 | FWH-400A | 20 189 20.400 [ A50QS400-4 6,9URD31D08A0400 | A070URD31KI0400
N200 170M4015 | LA50QS500-4 | L50S-500 | FWH-500A | 20 610 31.550 [ A50QS500-4 6,9URD31D08A0550 | A070URD31KI0550
N250 170M4016 | LA50QS600-4 | L50S-600 | FWH-600A | 20 610 31.630 [ A50QS600-4 6,9URD31D08A0630 | A070URD31KI0630
N315 170M4017 | LA50QS800-4 | L50S-800 | FWH-800A | 20 610 31.800 | A50QS800-4 | 6,9URD32D08A0800 | A070URD31KI0800

Ta6nuua 10.10 Bo3moxkHble cunoBble/nosynpoBoAHNKoBble npepgoxpaHuTenu ana D1h-D8h, 380-480 V

Mopgenb Bussmann Siba Ferraz-Shawmut (EBpona) Ferraz-Shawmut (CeB. AMepuKa)
N75K 170M2616 20 610 31.160 6,9URD30D08A0160 A070URD30KI0160
N9OK 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N110K 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N132 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N160 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
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
N400 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550

Ta6bnuua 10.11 Bo3moxHble cunoBble/nonynpoBofHuKoBble npepoxpaHutenn ana D1h-D8h, 525-690 B

Bussmann

HomunHanbHble XapaKTepucTtukn

LPJ-21/2SP

2,5 A, 600 B

Ta6nuua 10.12 PekomeHgauuy no npegoxpaHutensam o6orpeBatensa B kopnycax D1h-D8h

Ecnn I'Ip606pa3OBaTEJ'Ib 4acToTbl MOCTaBAETCA 6e3 CeTeBOro pacuennTena, KOHTakTopa 1M aBToMaTnyeckoro BbiknoyartenA,

HOMWHANbHbIN TOK KOPOTKOro 3amblkaHus (SCCR) npeobpaszoBaTena yactoTbl coctanseT 100 000 amnep npu Bcex
HanpsxxeHunax (380-690 B).

Ecnn npeob6pasoBaTenb YacToTbl MOCTABNAETCA C CETEBLIM pacLienuTesieM, HOMUHaMbHBIN TOK KOPOTKOro 3amblkaHua (SCCR)

npeob6pasoBaTensa yactoTbl coctanAet 100 000 amnep npu Bcex HanpaxxeHmAx (380-690 B).

Ecnn npeo6pasoBaTenb 4YacCTOTbl MOCTABNAETCA C aBTOMATUYECKMM BbIK/lloYaTeNleM, HOMUHANbHbIA TOK KOPOTKOIro 3amMblKaHnA

(SCCR) 3aBucKT OT HanpsxeHna. Cm. Tabsiuya 10.13.

Kopnyc 415 B 480 B 600 B 690 B

D6h 120000 A 100000 A 65000 A 70000 A

D8h 100000 A 100000 A 42000 A 30000 A
Ta6nuua 10.13 D6h n D8h, noctaBnAeMble C aBTOMaTMUYECKUM BbiKJlloUaTesniemM
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Ecnn npeo6paszoBaTesnb YacTOTbl NMPOCTABMSAETCA TONbKO C KOHTaKTOPOM U 3alUMILEH BHELHUMY NPEfOXPAHUTENAMU B
cooTBetcTBUM ¢ Tabsuya 10.14, SCCR npeobpa3oBaTens 4acToTbl UMEET ClieAyioLMe 3HaYeHUs:

Kopnyc 415 B 480 B 600 B 690 B
IECY uL? uL? IECY
D6h 100000 A 100000 A 100000 A 100000 A
D8h (3a ucknoueHnem mogenn N315 T4) 100000 A 100000 A 100000 A 100000 A
D8h (tonbko mogenb N315 T4) 100000 A MNpoKoHCynbTMpYyNTECh HenpumeHumo HenprmeHnmo
C M3roToBUTENEM

Ta6nuua 10.14 D6h n D8h, noctaBnsembie ¢ KOHTaKTOPOM

") C npedoxpaqumenem Bussmann muna LPJ-SP unu Gould Shawmut muna AJT. HomuHanel npedoxpanumeneli makc. 450 A ons D6h u maxc.
900 A ona D8h.

2 [ina ammecmayuu UL & napannensHeix yensx 0oaxHbl UCNosb308ameca npedoxpanumenu Class J unu L. HomuHanel npedoxpaHumeneii
makc. 450 A ona D6h u makc. 600 A 0n1a D8h.

PekomeHpyemble npepoxpaHutenun ana ETh-E4h

MpepoxpaHuTenw, ykasaHHble B Tabsuya 10.15, MOTYT UCNONb30BaTbCA B CXeMe, CMOCOBHOM (B 3aBUCMMOCTU OT
HOMWHAJIbHOTO HanpsXXeHVA nNpeobpa3oBaTenia YacToTbl) BblAaBaTb CUMMETPUYHBIN 3ddeKTrBHDBIN Tok 100 000 A. Mpn
MCNOMb30BaHMU NPaBUIIbHBIX NMPeAOXPaHUTENEN HOMUHAMBHBIN TOK KOPOTKOro 3amblikaHua (SCCR) B npeobpa3soBatene
yacToTbl cocTaBnsier 100 000 A (3¢bo.). MpeobpazosaTenu yacToTbl B kKopnycax ETh u E2h noctaBnsoTca co BCTPOEHHbIMU
npepgoxpaHmTenamu, obecneurBaoWmMmMy 3alWmTy OT TOKa KOPOTKOro 3ambikaHna (SCCR) 100 KA 1 cooTBeTcTBYE TPebOBaHMAM
K KOPMYyCHbIM npeobpa3oBaTenisiM 4acToTbl, M3noxeHHbIM B UL 61800-5-1. Mpeobpasosatenu yactotol E3h 1 E4h ans 3awutol
ot Toka SCCR, paBHoro 100 KA, BOMKHbI OCHaLLaTbCA NpefoxpanuTenamu Type aR.

BxopHoe HanpsxeHue [B] Homep pgna 3akasa Bussmann
380-480 170M7309
525-690 170M7342

Ta6nuua 10.15 Bo3moxHble npegoxpaHutenu ana E1h-E4h

Bussmann HomunHanbHble XapaKTepucTuku
LPJ-21/2SP 2,5 A, 600 B

Ta6nuua 10.16 PekomeHgauuu no npegoxpaHutenam o6orpesatensa B kopnycax ETh-E2h

YBE/JOMJIEHU
PACLIENUTEJb

Ona co6niopeHnA Tpe6oBaHuMil K 3awmTte no Toky SCCR (100 KA) Bce 610KK, 3aKasaHHble U NocTaBnsemble C
YCTaHOBNEHHbIM Ha 3aBoAe pacuenuTenem, TpebyloT 3aluTbl NapannenbHbIX Lenein ¢ noMmolybio npegoxpaHutenen Class
L. Ecnn ncnonb3yetca aBToOMaTMYeCKNI BblKoYaTenb, HOMMHaNbHbIN TOK SCCR coctaBnaet 42 KA. KOHKpeTHbIN
npepoxpaHutensb Class L nog6bupaeTca no BXOAHOMY HanpsXeHuio U HOMUHaNbHON MOLLHOCTM Npeobpa3oBaTens
yacToTbl. BxoAHOE Hanps»keHWe 1 HOMUHaNIbHas MOLLHOCTb YKa3aHbl Ha NacnopTHON Tabnuuke nsgenus. Nogpo6Hee o
NacnopTHbIX TabNnuKax cM. B pykosodcmee no 3Kcnjiyamayuu.

BxopHoe HomuHanbHas HomuHanbHbIN TOK KOPOTKOro 3ambikaHus | Tpe6oBaHuA K 3awuTte

HanpsaxeHue [B] mowHocTb [KBT (n. c.)] [(A)

380-480 355-450 (500-600) 42000 ABTOMATUYECKUI BbIKOYaTeb
100000 MpepoxpaHutens Class L, 800 A

380-480 500-560 (650-750) 42000 ABTOMATUYECKUI BbIK/OYaTeNb
100000 MNpepoxpaHutens Class L, 1200 A

525-690 450-630 (450-650) 40000 ABTOMATUYECKNI BbIKOYaTeNb
100000 Mpepoxpanutens Class L, 800 A

525-690 710-800 (750-950) 42000 ABTOMATUYECKNI BbIKOYATENb
100000 Mpepoxpanutens Class L, 1200 A
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10.6 [Bwuratenb

C npeo6pasoBaTeneM 4acCTOTbl MOTYT NCNOJIb30BaTbCA nobble TpeX¢a3HbIe CTaHAAPTHbIE aCMHXPOHHbIE ABUraTenn.

Knemma DOyHKUMA
96 Uu/m

97 V/T2

98 W/T3

929 3emna

Tabnuua 10.17 Knemmbl ynpaBneHus asuratenem, /obecneynsalolme BpalieHme No 4acoBow cTpenke
(3aBopcKan HacTpolika)

HanpaBneHue BpalleHVA MOXET ObITb M3MEHEHO NMyTeM MepeksiloYeHus AByx ¢a3 B Kabene aBuratens Uam nocpencTBoM
N3MeHeHNA HacTponku B napamemp 4-10 Motor Speed Direction.

MpoBepKy BpaLleHMA MOXHO BbIMOMHWTL C MOMOLLbIO NapameTpa hapamemp 1-28 Motor Rotation Check v BbinonHeHWA
WaroB, n3o6paxxeHHbIX Ha PucyHok 10.9.

175HA036.11

97 98 |

Y

PucyHok 10.9 M3meHeHne HanpaBfieHUsA BpalleHUA ABuUratens
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10.6.1 TennoBasn 3awWmTa ABuraTens

NeKTPOHHOE TEeMoBOe pene Npeobpa3oBaTens YacToTbl
umeet atTtectayuio UL ana 3awwmTbl OT neperpyskm ogHoOro
aBuratens, Korga ana napamemp 1-90 Motor Thermal
Protection yctaHOBNEHO 3HayeHue 3TP: omkoyeHue, a Ana
napamemp 1-24 Motor Current — 3HaueHMe HOMUHANbHOIO
TOKa ABuratens (CM. MAacropTHYO Tabnuuky ABuratens).
[nA TennoBow 3awWuUTbl ABUraTENA MOXHO TaKXe
“Cnofb3oBaTh AoNoNHUTeNbHyto nnaTy VLT® PTC Thermistor
Card MCB 112. O1a nnaTa oTBeyaet TpeboBaHuam ATEX no
3alwuTe aBuratenen BO B3pbiBOOMACHbIX 30Hax 1/21 n 2/22.
Korpa ansa napamemp 1-90 Motor Thermal Protection
ycTaHoBfieHo 3HaueHune [20] ATEX ETR n ncnonb3syetca MCB
112, MOXHO paboTaTb ¢ aBuratenem Ex-e Bo
B3pbIBOONaCHbIX 30Hax. [NNogpobHee o HacTpolike
anekTpoaBuratenen Ex-e c uenbio obecneyeHms
6e3onacHoi paboTbl CM. pyko8odcmao no
npo2pammuposaHuro.

10.6.2 lMapannenbHoe nogknw4veHue
ABuraTenemn

MpeobpasoBaTesib YaCTOTbl MOXKET YNPaBAATb HECKONbKAMM
napannenbHO NOAK/IOYEHHbIMW ABUraTenamu. PasnnuHolie
cxeMbl MapannenbHOro NOAKMAIYEHNA ABUraTenen cm. B
Pucyrok 10.10. MNpwn ncnonb3oBaHuy nNapannenbHoro
NoAKNIoYeHVA ABUraTenen ciegyeT yunTbiBaTb cegyloljme
MOMEHTbI:

. MpuMeHeHnA ¢ NapanienbHbIMK ABUraTENSMU
LOJKHbI paboTtaTb B pexume U/F (B/Ty)

. B HeKkoTOpbIX cMCTEMax MOXeT MCMNONb30BaTbCA
pexnm VCCH,
. O6wuin Tok, NOTPebNseMbIN ABUraTeNAMM, He

[OMKeH MPeBbillaTh HOMUHAMIbHOTO BbIXOAHOTO
TOKa npeobpasoBaTtens yactoTbl linv.

. Ecnn MowHOCTM ABUraTenei 3HaunTeNnbHO
pasnunyaloTcsa, TO MOryT BO3HMKATb NPo6GiemMbl npu
MyCKe 1 Ha MasiblX CKOPOCTAX BPALLEHWS,
MOCKOMNbKY OTHOCUTENbHO BONbLIOE aKTUBHOE
COMPOTKBNIEHNE CTATOPa MaNOMOLLHbIX
ABuratenen Tpebyet 6onee BbICOKOro
HanpsXXeHWs NP Nycke 1 Ha Masnblx 060pOTaXx.

OneKkTpoHHOe Tennosoe pene (3TP)
npeobpa3soBaTena YacToTbl HeMb3A UCMONb30BaTb
ANA 3aWwuThl ABUratenen ot neperpysku. Cnegyet
npeaycMoOTPETb JOMOSHUTENbHYIO 3alnTy
ABUraTenei C NoOMOLLbio TEPMUCTOPOB B KaXKAoMN
0OMOTKe fBUraTens unv HAUBMAYanbHbIX
Tepmopene.

Korga pBurateny coefiMHeHbl napannenbHo,
napameTp napamemp 1-02 Flux Motor Feedback
Source NCMONb30BATLCA HE MOXET, a NapameTp
napamemp 1-01 Motor Control Principle ponxeH
uUmeTb 3HaueHue [0] U/A.
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A MoHTaX ¢ Kabensamu, COearHEHHbIMI B OBLMIA XKTYT, Kak NMokasaHo Ha A 1 B, pekomeHayeTca ToNbKO Npu HebOoNbLLOW ANvHe

Kabenew.

B YuyuTbiBaiiTe MaKCMasbHble ANIMHBI Kabenel gBuratenen, YKa3aHHble B e/1a8a 7.6 TexHu4Yeckue xapakmepucmuku kabeneu.

TpeboBaHue K obulel gnvHe kabenen aBuraTeneil, ynomsaHyToe B 21ded 7.6 TexHudyeckue xapakmepucmuku kabesnel, [encTBUTENbHO

NUWb B C/lyyae, KOrAa AJIMHA KaXkAOro M3 napannenbHbix Kabenei He npesbiwaeTt 10 m (32 dyTa).

D  |YuuTbiBalTe nepenag HanpsxeHWn Mexay Kabenamu ABuratens.

E YuutbiBaiiTe nepenaj HanpsKeHWn mexay Kabensamu apuratens.

F TpeboBaHue K obuieln AnviHe Kabenen ABuraTenen, yrnomaHyToe B 2/1asa 7.6 TexHudeckue xapakmepucmuku Kabeseul, [eNCTBUTENIbHO

NUWb B Clyyae, KOrAa AJIMHA KaXkAOro M3 napasnenbHbIX Kabenei He npesbiwaet 10 m (32 ¢yTa).

PucyHok 10.10 PasnuyHoe cxembl napanienbHOro NoAKAlUYeHNA ABuratenei
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10.6.3 N3onauua asuratens

Ona kabenei aBuratens, ANMHA KOTOPbIX MEHbLUE WA
paBHa MakcMMarbHOW AfiviHe Kabenen aBuratens,
yKa3aHHOW B 2/1d8a 7.6 TexHudeckue Xxapakmepucmuku
kabesnel, NCNONb3yNTe HOMMHANbHbIE 3HAYEHVA U30NALMK
asuratens us Tabsauua 10.18. Ecnn peuratens nmeet
HM3KUI ypoBeHb n3onauuu, Danfoss pekomeHgyeTt
ncnonb3osaTb ¢bunbTp du/dt unu cnHycongHbii GunbTp.

HomuHanbHoe HanpskeHune |W3onauuAa geuratens

cetn

Un<4208B CraHp. UL = 1 300 B

420 B < Un < 500 B Yeun. UL = 1 600 B

500 B < Un < 600 B Yeun. UL = 1 800 B

600 B < Un <690 B Yeun. UL = 2 000 B

Ta6bnuua 10.18 HomuHanbl nsonaunn asuratensa

10.6.4 lNMoAwmMnNHUKOBBLIE TOKM ABUraTess

AnAa ycTpaHeHusi NOAWMMNHUKOBbLIX TOKOB HEO6X0AUMO
YCTAHOBUTb M30/IMPOBAHHbIE MOALMUMHUKM Ha
HEMpPUBOAHOM KOHLIe BCEX ABUraTenen, Ucnosb3yembix C
npeo6pasoBaTeNAMM YacToTbl. s MAHUMU3ALUM TOKOB
NOALUUMHNKOB 1 Basa Ha MPUBOAHOM KOHLIe HEO6XOAUMO
obecneunTb Hagnexallee 3azemneHne npeobpasoBaTens
yacToThl, ABMraTens, BeOMON MallUHbI U ABUraTens,
NOAK/OUEHHOIO K BEAOMOI MaLUMHe.

CTaHAapTHbIe KOMneHcaunoHHble Mmepbl:
° |/|CI'IOJ'Ib3yI7ITe M301MpoBaHHble NMOALWNNHUKNA.

. MpaBunbHoe BbINOIHEHUE NpoLesyp MOHTaxa.

- Y6egutecb, UTo ABMraTeNb 1 Harpyska
COOTBETCTBYIOT APYr APYrY.

- YeTkoe cobniofieHne pekomeHgauuii no
yCcTaHOBKe B cooTBeTcTBUMN ¢ SMC.

- ObecneuybTe ycuneHme 3aluTHOro
3a3eM/1IeHUs ANiA yMeHbLUEeHWs
BbICOKOYACTOTHOrO MMNedaHca
3aLUUTHOrO 3a3eMiIeHNsA B CPAaBHEHUU C
BXOZHbIMY CMJIOBbIMU NMPOBOAAMMU.

- Mexay npeobpasoBaTtenieM 4acToTbl U
ABuratesnem crnegyet obecneuntb
XOpoluee BbICOKOYACTOTHOE COeANHEHME.
CnepyeT ncnonb3oBaTb
3KPaHNPOBaHHbIN Kabesnb, KOTOpPbIl
coeflHEH C ABUraTenem u
npeobpasoBaTtesieM YacTOTbl MO BCel
OKpY>KHOCTI (360°) nonepeyHoro
CeyeHVAa dKpaHa.

- Y6eauTecb B TOM, UTO MMMEAAHC OT
npeo6pa3oBaTens YyacToTbl Ha 3eM0

30aHVA HUXKe UMnefaHca 3a3eMyieHunn
MaLUWHbI. OTa npouenypa MOXeT ObiTb
TPYAHOBbINOAHMMON NpW
UCMONb30BaHUM HaCOCOB.

- YcTpoiite npamoe coefviHeHve
3a3emneHna Mexay ABuratenem u
Harpys3kom.

. YMeHblumTe YactoTy KommyTauun IGBT.

. N3meHuTe dopmy KonebaHui nHBepTOpa, C 60°
AVM Ha SFAVM 1 Hao6opoT.

. Vicnonb3yiiTte ccTemy 3asemneHus Bana unm
M30/IMPOBaHHYI0 MydTY.

. Mcnonb3ynTte TOKONPOBOAALLYIO CMa3Ky.

o Ecnn Bo3moxHoO, VICI'IOJ1b3thTe MWHUMalbHble
YCTaBKU CKOPOCTWN.

. MocTapaiitecb obecneunts 6anaHC HaNpPAXeHUs
ceTn ¢ 3emnieil. Ta npoueaypa MoXeT 6biTb
TpyaHoBbinonHnmon ana cuctem IT, TT, TN-CS nnn
CUCTEM C 3a3eMJIEHHO BETBbIO.

. Wcnonbsynte ¢punbrp dU/dt nnm cuHyconpHbii
dunbTp

10.7 TopmoxeHue

10.7.1 Bbibop TOPMO3HOro pe3nctopa

B HeKkoTOpbIX MPUMeHeHMAX, HanprUMep B Cc1UCcTemax
BEHTUNAUNW TYHHENen 1 CTaHUMN MEeTPO, MOXeT
BO3HMKHYTb HEOO6XOAMMOCTb OCTaHaBNMBaTb ABUraTesib
ropasfio bbicTpee, HeXenn 3To obecneynBaeTca
perynupoBKOI B pexume 3amegsieHna unum csobogHoro
BpalyeHus. B aTnx cnyyaax o6bIYHO UCMONb3yeTcA
AMNHaMMYecKoe TOPMOXKEHME C MOMOLLbIO TOPMO3HOIO
pe3ncTtopa. MprMeHeHne TOPMO3HOro pesuncTopa
obecrieunBaeT NornoLeHne Bbiaenaemoln SHeprum B
TOPMO3HOM Pe3ncTope, a He B Npeobpa3soBaTesie YacToThbl.
Moppo6Hee 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 paccuMTaTb Ha OCHOBe
BPEMEHU LMKNa N BPEMEHU TOPMOXeHMA (MPepbIBUCTbIN
pabounii ymkn). MpepbIBUCTBIN pabounii LMKN pe3uctopa
MoKasblBaeT MHTEPBas BPEMEHU, B TEUEHNE KOTOPOro
pe3sunctop BKtoueH. Ha PucyHok 10.11 nokasaH TUNUYHbIN
LMK TOPMOXKeHNA.
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MocTaBWmKN gBUraTenen 4acto Nonb3ylTCA NapameTpom Charge E
S5, ycTaHaBnuBaa AONYCTUMYIO HarpysKy, Kotopas E
XapaKTepusyeT NpepbIBUCTbIA pabounin LK. §
MpepbiBUCTBbIN pabounin LMK Ana pesncropa : -
paccunTbIBaeTCs cnefyowymMm obpasom: | ‘ | ‘ \ ‘
Vitesse | : —‘ | ‘ —‘ ‘ ‘
Paboyquti yukn = to/T -/ Iy : o ‘
| ‘ | . ‘ | [ ‘
T — Bpems uMKNa B CeKyHAax | ta tc Ttb [to\ta | tc | tb/Ttol ta
tb — Bpema TOPMOXeHUA B CeKyHAax (3a Bpema LmKna) T |
Temps
PucyHoK 10.11 TUNWUYHBIN LKA TOPMOXKEHMNA
Mogaenb
N110K N132 N160 N200 N250 N315
OnutenbHocTb ynkna (c) 600 600 600 600 600 600
Pabounin uukn HenpepbiBHbIN | HenpepbiBHbIi | HenpepbiBHbIN HenpepbiBHbI HenpepbiBHbIi HenpepbiBHbIN
TOPMOXEHWA NPU NONHOM
(100 %) KkpyTALEM
MOMeHTe
Pa6ounin ymkn 10% 10% 10% 10% 10% 10%
TOPMOXEHNA Npun
KpYyTALLEM MOMEeHTe
150/160 %
Ta6bnuua 10.19 TopmosHaa cnoco6HocTb, D1h-D8h, 380-480 B
Mogenb
N355 N400 N450 N500 N560
TopmoxeHwne npwu OdnutenbHocTb ynkna (c) 600 600 600 600 600
HOMMWHasNbHbIX ycnoBuax | Tok (%) 100 70 62 56 80
[45 °C (113 °F)] Bpems TopmoxeHus (c) 240 240 240 240 240
TopmoxeHure npu OnutenbHOCTb LMKna (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
TopmoxeHure 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, 380-480 B
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Mopenb
N75K N90K N110K N132 N160 N200 N250 N315 N400
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
TOPMOXeHWNA
npuv KpyTAem
MOMeHTe
150/160 %
Ta6bnuua 10.21 Topmo3sHaa cnoco6HocTb, D1h-D8h, 525-690 B
Mogpenb
N450 N500 N560 N630 N710 N800
TopmoxeHwne npwu [OnuTenbHOCTbL 600 600 600 600 600 600
HOMMHANbHbIX umkna (c)
ycnosuax Tok (%) 89 79 63 63 71 63
[45 °C (113 °F)] Bpema TopMoxeHus 240 240 240 240 240 240
()
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
()
TopmoxeHwne npu [AnuTenbHOCTb 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 umkna (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%-11 paboumnin LMK, TOPMO3HbIE PE3MCTOPbI MOFNoLWaoT
MOLLHOCTb TOPMOKeHUA B TeuyeHue 10 % BpemMeHu uuKna.
Ocratowmeca 90 % BpemeHU LuMKna NCNonb3yoTca Ana
pacceaHnA n3bbITOUHOro Tenna.

YBEJJOMJIEHU

Y6eputecb, UTo pe3nCTop NOAXOAUT ANnA 06paboTKu
TpebyeMoro BpeMeHy TOPMOXKEHNS.

MaKcMmanbHO AOMycTMas Harpys3ka Ha TOPMO3HOM
pesuncTope onpeaenseTcs Kak NMKOBas MOLHOCTb Npu

3afjlaHHOM MpepbIBUCTOM pabouem Lukne. ConpoTuBneHne
TOPMO3HOTO Pe3ncTopa BbluUCAAETCA Mo dopmyrne:

UZ
nocm. moka

P

NuK.

R OmMm] =

mopm., [

rne
Pruk. = Pgaur. X MTopM. [9%] x Nasur. X r]VLT[BT]

Mo»Ho BUAETb, YTO CONPOTUBNEHNE TOPMOXKEHNA 3aBUCUT
OT HanpAXXeHnA B Uuenn NoCToOAHHOIO TOKa (Uncc-r, ToKa).
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Hanps»xeHune Topmos MNpepynpexaeHne | OTKNoYeH
aKTNBeH nepep oTkal4YeHNnem ne
(aBapuiiHo
e)
380-480 BY 810 B 828 B 855 B
525-690 B 1084 B 1109 B 1130 B

Ta6nuua 10.23 Mpepenbl TopmoxkeHua FC 102

1) ¥ 3asucum om munopasmepa no MouHoCMu

YBEJJOMJIEHU

Y6epuTecb, UTO TOPMO3HOI pPe3ncTop CnocodeH
BblgepkaTb HanpsaxeHue 410 B, 820 B, 850 B, 975 B unu
1130 B. Topmo3sHble pe3uctopbl Danfoss goctynHbl B
HOMWHanax, NoAXoAALMX ANA UCNONb30BaHMA BO BCeX
npeo6pasoBartenax yactorbl Danfoss.

KomnaHua Danfoss pekomeHayeT ncnonb3oBaTb
COMPOTUBJIIEHNE TOPMOXKEHNA pek. DTOT PacyeT rapaHTupyeT
CNocobHOCTb NpeobpaszoBaTeENsA YaCTOTbl K TOPMOXKEHMIO C
MaKCMMasibHO BbICOKMM TOPMO3HbIM MOMEHTOM (Mropm.(%)),
paBHbIM 150 %. Dopmyna umeeT cnepyowWwnii BUL:

U? x 100

nocm. moka
Pﬂ&uz, X MmDpM., (%) XnVLT X nasuz.

TunnyHoe 3HayeHne Ngeur. pasHo 0,90

RpeK. [OM] =

TunuyHoe 3HayeHne nvit pasHo 0,98

Ins npeobpasoBateneit yactoTbl 200 B, 480 A, 500 A n 600
B Rpek. Mpy TOpMO3HOM MOMeHTe 160 % 3anmcbiBaeTcA Kak:

107780
200B: R, = ——— [Om]
ber P@suz.

464923
500B: RpeK. = m [OM]
630137
600B : R, = P [OM]
832664
6908 : Ry, = ~5—— [Om]
dsue.

YBEJJOMJIEHU

ConpoTuBneHne Lenu BbIGPaHHOrO TOPMO3HOIO
pe3ncTopa He AOMKHO NpeBbIllaTb 3HaYEHUS,
pekomeHpyemoro Danfoss. Kopnyca E1h-E4h
OCHaLLaloTCA OAHVUM TOPMO3HbIM MpepbiBaTeNem.

YBEZJOMJIEHU

Ecnu B TOPMO3HOM TpaH3UCTOPE NPONCXOAUT KOPOTKOE
3aMblKaHue uny npo6oil Ha 3emnio, paccesiHue
MOLYHOCTU B TOPMO3HOM Pe3nCTOpe MOXKET 6biTh
NpefoTBPaLLEHO TONbKO OTK/OUeHMeM npeobpasoBaTens
YacToTbl UNWN KOHTaKTa B LeNU TOPMOXKEHUs OT
nuTaloLel CeTU C MOMOLLbIO CETEBOTrO BbIKMOUaTens unm
KOHTaKTopa. becnpenaTcTBeHHOe paccesiHne MOLHOCTH B
TOPMO3HOM PEe3MCTOPEe MOXKET Bbi3BaTb MNeperpes,
noBpexAeHne Win noxap.

ABH/MAHUE!

OMACHOCTb NMOXKAPA

TopMoO3Hble pe3ncTopbl CUIbHO HarpeBaloTcA BO Bpems/
nocne TopmoxeHus. Ecnu He obecneuntb
NoXapo6e30nacHOCTb cpeAbl, B KOTOPOI YCTaHOBMEH
TOPMO3HoIi pe3uncTop, 060pyAaoBaHNE MOXKET 6biTb
NoBpeXAeHO, a MePCoHasl MOXKET MONYYUTb CcepbesHble
TpaBMbl.

. TopMO3HOI1 Pe3ncTop JOMKeH GbITb YCTaHOBIEH
B 6e30MacHOM mecTe, HeOCTYMHOM AnA
C/Iy4ailHOro KOHTaKTa U BAanu oT
NerkoBoCnaMeHsAIOWNXCA MaTepPUanos.

10.7.2 YnpaBneHue ¢ nomoublo GyHKLMN
TOPMOXEHMA

[nA 3aWwmTbl TOPMO3HOrO pe3ncTopa OT Neperpyskn nam
neperpesa B C/lyyae HEMCNPABHOCTU B NpeobpasoBaTene
YacTOTbl MOXeT MCNONb30BaTbCA pene/undpoBOoN BbIXOA.
Mpw neperpyske nnu neperpese TopmosHoro IGBT pene/
undpoBOI crrHan oT TOpMo3a Ha NpeobpasoBaTenb
YacToTbl OTKNIOYaeT Topmo3Hol IGBT. 31o pene/undposoin
CUTHan He 3alyLaeT OT KOPOTKOro 3amblKaHUA B
TopmO3HOM IGBT nnn 3ambiKaHUA Ha 3eml0 B TOPMO3HOM
moayne unu nposogke. Ecnn B TopmosHom IGBT
NPOUCXOANT KOPOTKOe 3ambikaHue, Danfoss pekomeHayeT
OTK/IOYNTb TOPMO3.

Kpome Toro, Topmo3 obecneumsaeT BO3MOXHOCTb
CYMTbIBAHMA 3HAYEHUIN MFHOBEHHOWN 1 CPeAHe MOLLHOCTH
3a nocnegHue 120 c. TopmMo3 MOXeET Takxe
KOHTPONMPOBaTb BO36YXEHNE MOLIHOCTY TOPMOXEHNA 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, NPEBbICUT Npefen, YCTaHOBMEHHbIN B
napametpe napamemp 2-12 Brake Power Limit (kW).
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YBEZJOMJIEHU

KoHTponb MOLHOCTM TOPMO3a He ABAAETCA 3alyMTHON
dyHKUMeR; AnA 3Toin Lenu Tpebyetca Tennosoe pene,
nogKniyYeHHoOe K BHELWWHEMY KOHTAKTOpY. Llenb
TOPMO3HOrO pes3ncTopa He 3alylLeHa OT YyTeUKM 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 YCTPOWNCTB. Ecnun HanpsxeHue Lenu
NMOCTOAHHOrO TOKa yBeNMUYMBaeTcs, 3Ta GyHKUMA No3BonaeT
n3bexaTb OTKJIOUEHUS NMYyTEM YBeJIMYEHWS BbIXOQHOM
YacToTbl ANA OrPaHNYEHNA HaNPAXKEHWA, NOCTYNalLWero 13
Lenu NoCTOAHHOMO TOKa.

YBEJOMJIEHU

KoHTponb nepeHanps»KeHUs Henb3A BKAOYMTb Npu
pa6oTe ¢ gBuraTenem c NOCTOAHHbIMU MarHuTamu (T. e.
Koraa anA napametpa napamemp 1-10 Motor Construction
yCcTaHOB/NEHO 3HauyeHue [1] HeagHon. ¢ nocm. mazH.)

10.8 [atumku octaTtouyHoro Toka (RCD) n
KOHTPOJIb CONPOTUBIEHNA U30NALNN
(IRM)

[nAa gononHWTEeNbHOWM 3aWWTbl UCNONb3YNTe, NPU YCNOBUMN
cobnofeHNA MeCTHbIX HOPM U NPaBus TEXHUKK
6e3onacHocTu, pene RCD unu MHorokpaTHoe 3awuTHoe
3a3emsieHne Unmn 3asemsieHue.

B cnyuyae 3ambikaHMA Ha 3eMN0 MOCTOAHHBIN TOK MOXeT
NpeBpaTUTbCA B TOK KOPOTKOro 3amblkaHuA. [pu
ncnonb3oBaHun pene RCD pomxHbl cobnioaatbca MecTHble
HOPMbl 1 MpaBuna. Pene fomXHbl 6bITb paccumTaHbl Ha
3aWuTy TpexdasHoro obopynoBaHUA C MOCTOBbLIM
BbINPAMUTENIEM M Ha KPAaTKOBPEMEHHbIV pa3pag npu
BKJIIOUEHWM nuTaHuA. MoppobHee cm. enasa 10.9 Tok
ymeyku.

10.9 TokyTeukn

Co6niofaiiTe HaUMOHaNbHbIE U MECTHblIE HOPMATHBDI,
OTHOCALWMECH K 3alWMTHOMY 3a3emyieHnio 06opyaoBaHNA C
TOKOM yTeukn Bbile 3,5 MA.

TexHonoruna npeobpasoBaTenein YacToTbl NpeanonaraeT
NCMNONb30BaHMe BbICOKOYACTOTHOW KOMMYTaLMmN 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 cnepytolmne dbakTopsbi:

. ®unbTpbl BY

. [OnuHa kabena gsuratens

Leakage current

A

130BB955.12

b

-

Motor cable length

PucyHok 10.12 BnusaHue anuHbl Kabena gsuratens n
TUNopasmepa No MOLWHOCTU Ha TOK yTeukun. Tunopasmep no
MOLLHOCTM a > TUNnopa3mMepa No MolHocTn b

Tok YTEUKN 3aBUCUT TaKXe OT JINHEMHbBIX UCKAXKEHWIA.

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 cobnofatb
ctaHpapt EN/IEC61800-5-1c 0cob0l 0CTOPOXKHOCTbIO.

CnepyeT ycunnTb 3a3emMiieHne COrnacHo cieayowmm
TPe6OBaHVAM K MOAKIIIOUYEHUIO 3aLUTHOTO 3a3eMIIeHNs.
. CeueHuvie npoBofa 3a3emneHusa (knemma 95)

LIOJIXKHO 6bITb He MeHee 10 Mm? (8 AWG).

. Mcnonb3ynTe ABa oTAeNbHbIX NPoBOAA
3a3eM/IeHNs COOTBETCTBYIOLMX HOPMATVBaM
pa3mepos.

[JononHuTenbHyto MHPopMaLuo cm. B cTaHgapTax EN/

. JKpaHnpoBaHue Kabena geuratens
IEC61800-5-1 n EN 50178.
. MolHocTb npeobpasoBatens YacToTbl
MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3aluLLeHbI. 173
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Mcnonb3oBaHue AaTYNKOB OCTAaTOYHOrO TOKa

Ecnn ncnonb3ytoTca gatumkm octatoyHoro toka (RCD),
TaKXKe M3BECTHble KakK aBTOMaTMUYecKme BbIKMouyaTenu ans
3alUTbl OT yTeuek Ha 3emio, cobnofante cnegyoume
TpeboBaHuA.
. Wcnonb3ynte Tonbko RCD tuna B, KoTtopble moryT
0o6HapyXMBaTb NepemMeHHbIe U NOCTOAHHbIE TOKM.

. Wcnonb3ynte RCD ¢ 3apepxKoi, 4tobbl
NpPeaoTBPATUTb OTKA3bl B CBA3U C NEPEXOLHbIMMI
TOKaMu Ha 3emJio.

° HomuHan RCD cnepyeT nogbupatb € yueTom
KOHPUMrypaumm cuctembl 1 yCIIOBUI OKpY»KaloLLei
cpefbl.

Tok YTeUKM 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 fcy-off =
Leakage current s
wn
(o)}
— RCD with high f o 2
3
\\
|
\
\\
\ e LN
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable

PucyHok 10.14 OCHOBHble NCTOYHUKWN TOKa YyTeUKN

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 npeaenbHoOM 4acToTbl AaTYNKOB
octaToyHoro Toka (RCD) Ha TOK yTeukn

10.10 CetbIT

MNuTaHne oT ceTn, N30NINPOBAHHON OT 3eMu

Ecnn npeob6pa3oBaTenb YacTOTbl MUTAETCA OT CETH,
N30NMPOBAHHON OT 3emnu (ceTb IT, He3a3emneHHbIN
TPEYrofbHUK AN 3a3eMJIEHHBIN TPEYrONbHUK), UK OT CETU
TT/TN-S ¢ 3a3eMnieHHbIM MJIEYOM, BbiKtouaTenb GunbTpa
BY-nomex pekomeHnayetcA nepesecty B nonoxeHne OFF
(Bbikn.) ¢ nomolbto napamemp 14-50 RFI Filter Ha
npeobpa3oBatesie YacToTbl U napamemp 14-50 RFI Filter Ha
dunbtpe. [InA nonyyeHusa JononHUTeNbHON nHGopmMaLmm
cm. ctaHgapt IEC 364-3. B BbIK/IlOYEHHOM pexrme
KOHZeHcaTopbl GUbTPa, MOAKMIOYEHHbIE MEXAY LWAcCh U
Lienbio MOCTOAHHOIO TOKa, OTKITIOYaloTCs, YToObl 1n3bexaTb
noBpeXAeHNA Leny NOCTOAHHONO TOKa Y YMEHbLIWTb
€MKOCTHble TOKM Ha 3emnto (B cootBeTctBUn ¢ |[EC 61800-3).
Ecnu TpebytoTca onTrMasbHble XapakTepuctukn SMC, B
cnyJyae NoAKIYEHHbIX NapannenbHbiX ABUraTenen nnm
npv AnvHe Kabena feuratens 6onee 25 m (82 ¢yTa),
Danfoss pekomeHzyeT ycTaHOBUTb Anst napamemp 14-50 RFI
Filter 3Hauerue [Bkn.]. Cm. Takxe lpumeyarue k VLT® g
cemu IT. Heo6XxoAMMO MCNONb30BaTh AATUMKN KOHTPONA
N30NAUMKN, NpeAHa3HayYeHHble ANA NPUMEHEHUA C CUTIOBOM
aneKkTpoHukon (IEC 61557-8).

Danfoss He pekoMeHAYeT UCMONb30BaTb BbIXOAHON
KOHTaKTOp Ans npeobpasoBaTenein YyactoTbl 525-690 B,
NOAKIIOUEHHbIX K ceTun IT.
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10.11 KMA

KNJ npeo6pasoBaTtenAa yactotbl (nvir)

Harpy3ka npeobpa3oBaTens 4acToTbl Mafio BIMAET Ha ero
KnA. O6biuHo KI[ ocTaeTca OgHUM U TeM e npu
HOMWHANbHOWN YacToTe ABuraTtena fuN He3aBUCMMO OT TOro,
COCTaBNAET 1N MOMeHT Ha Bany Asuratens 100 % ot
HOMUWHaNbHOrO UAN TONbKO 75 % B cnyyae paboTbl
ABYIratena npv HeMosHoOM Harpyske.

370 TakXKe o3HayvaerT, uyto KNI npeobpasoBaTtensa 4yacToTbl
He MeHseTCA faxke npw Bblbope apyrmx xapaktepuctuk U/f.
OpHako xapaktepuctuku U/f BnuaioT Ha KNI asuratens.

KMNJ HeckonbKo CHUXKaeTca Npu 3afaHnun YacTOTbl
KommyTaumm Bbiwe 5 K. KM HeMHOro ymeHbLaeTca npu
Hanps)KeHUn nuTatowwen cetn 480 B 1 npu gnvHe kabens
cBbiwe 30 m (98 dyTOB).

Pacuet KINJ npeob6pasoBartens 4acToTbl

Mpu onpegeneHmmn KM npeobpasosatens yactoTbl Ans
Pa3fIMUHbIX CKOPOCTEN N Harpy3ok MCnosb3ynte

PucyHok 10.16. KoadpdurumeHT Ha 3TON AnarpaMme Hy>KHO
YMHOXWTb Ha Ko3dpduumeHT 3dpdeKTMBHOCTH, KOTOPBIN
npviBefeH B Tabnvuax TEXHUUECKUX XapaKTePUCTUK B
paspenax 2sasa 7.1 Inekmpuydeckue xapakmepucmuku, 380-
480 B vi enasa 7.2 dnekmpuyeckue xapakmepucmuku, 525-
690 B .

1.01 -
o~
1.0 ——————F————
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: Mpennonoxum Hannune npeobpasoBatens
YacToTbl CO CrefyloWnMnN Xxapaktepuctnkamm: 160 kBT, 380-
480 B nepemeHHOro ToKa, Harpyska 25 %, ckopocTb 50 %.
Ha PucyHok 10.16 noka3aHo 0,97 — HomuHanbHbin KM
ana npeobpasoBaTtens YacToTbl C MOLWHOCTbIO 160 KBT
cocrtasndet 0,98. ®aktnuecknin KM paseH: 0,97 x 0,98 =
0,95.

KnpA asvratena (ngsur)

KN nBuratens, NogKMIOYEHHOrO K NpeobpasoBaTtenio
YacToTbl, 3aBUCUT OT YPOBHA HamarHuumeaHus. O6bIYHO
KM noutn Tak e BbICOK, Kak 1 Npu NUTaHWUW ABuUratens
HenocpeacTseHHO ot ceTtu. KIMNJ aBuratena 3aBmMcuT OT ero
Tmna.

B ananasoHe KpyTAwero momeHta 75-100 % ot
HomuHanbHoro KM gsuratena npakTuyecky NoCToAHEH
Kak npu pabote oT npeobpasoBaTtens YacToTbl, TaK U Npu
NUTAHUN HENOCPELCTBEHHO OT CeTU.

Y manomolyHbix gsuratenen snvanue Ha Kz
xapaktepuctuk U/f HeaHaumTenbHo. B To e Bpems ans
nBuratenein mowHocTtbio 11 KBT (14,75 n. c.) v Bbile
MMEIOTCA CyLeCTBEHHbIE MPenMyLLecTBa.

Kak npasuno, yactota kommyTtaumm Ha KINJ manomoLuHbix
asuratenen He BnvsaeT. [ina asuratenein mowHocTbio 11 KBT
(14,75 n. c.) v Bbiwe KN ysennunsaetca (Ha 1-2 %)
NOCKOJIbKY MpPY BbICOKOW YacTOTe KOMMYTauUmn TOK
ABUraTensa nmeeTt NoYTn nAeasbHylo CUHYCOUAanbHYIo
dopmy.

KNJA cucrembl (NcucTembl)

Ona Bbluncnennsa KM cuctembl HEOBXOOUMO YMHOXNTb
KN npeobpazoBatens yactoTsl (nvir) Ha KNI asuratens
(nasvr):

NcncTEMbI=NVLT X NABW.

10.12 AKyCTMYeCKui Wym

AKYCTUYECKMI WyM Npeobpa3oBaTens YacToTbl CO3faeTcs
Tpemsa UCTOYHUKaMK:

. Jpocceny NOCTOSHHOTO TOKa MPOMEXYTOUHOW
uenw.
. BHyTpeHHVe BEHTMNATOPDI.

. Opoccenb ¢unbtpa BY-nomex.

TunoBble 3HaYEHMA aKyCTUUYECKOTO LYyMa, N3MEPEHHBIE Ha
pacctoaHun 1 m (9 ¢yToB) OT 6nokKa, NoKasaHbl B
Tabnuya 10.24.

Llym npu nonHon
Pasmep Kopnyca cKOpoCTN

BeHTUNATOpa [ABA]

D1h/D3h/D5h/D6h 73
D2h/D4h/D7h/D8h 75
E1h-E4h 80

Ta6nuua 10.24 AKycTUYeCKUi Wym
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Pe3ynbtaTbl MCMbITAaHU HA MHTEHCMBHOCTb aKyCTUYECKOro
LWyMa B KOHTPONNPYEMOW Cpefe, BbIMOJIHEHHbIX B
cootBeTcTBUU C ISO 3744. ToH wyma 6bl1 KONNYECTBEHHO
onpefeneH AnAa perncTpauny annapaTHbIX XapakTepucTuk
B cootBeTcTBUM C ISO 1996-2, MpunoxeHue D.

HoBblin anroputm ynpaeneHusi BEHTUISTOPOM A5
kopnycos pa3mepa ETh-E4h nomoraet ynyuwuntb
XapaKTePUCTUKM aKyCTUYECKOro Lyma, bnarogaps ToMy, Uto
ornepaTop MOXET BblOMPaTb Pas3fiMyHble pPeXxuMbl PaboThl
BEHTUNATOPA UCXOAA U3 KOHKPETHbIX ycnoBuid. MoapobHee
cm. napamemp 30-50 Heat Sink Fan Mode.

10.13 Ycnosusa du/dt

YBEJJOMJIEHU

Bo n3b6exaHne npexpeBpeMeHHOro N3Hoca ABuraTtenen,
KOHCTPYKLIMOHHO He npeAHa3HauyeHHbIX Ana paboTbi ¢
npeobpasoBaTeNiAMM YacToTbl (Takux, Hanpumep, Kak
ABuUraTenu, He umelowmne GymakHom nsonauum pasHon
O6GMOTKUN nn apyroi ycuneHHon N3onaunm), KomnaHus
Danfoss ¢ TakuMu gBUraTeNsAMN HaCTOATENIbHO
pekomeHayeT ucnonb3oBaTtb ¢punbtp dU/dt nnn
CUHYCOMAHBIN GUNBLTP, YCTaHOBJIEHHbIN Ha BbiIXoAe
npeo6pa3oBaTens 4YactoTbl. [logpo6Hee o ¢punbTpax dU/
dt n cnHycompHbix punbTpax cm. B Pykogoocmee no
NpoeKmMupoBaHuio 8bIXOOHbIX hubmMpos.

Mpy NepeknoYeHNN TPaH3UCTopa B UHBEPTOPHOM MOCTe
Hanps»KeHVe Ha ABUraTene yBENIMUMBAETCA CO CKOPOCTbIO
dU/dt, 3aBucauen ot kabena gsuratens (Tvna, ceyeHus,
L/VIHbI, HANMYWA UAW OTCYTCTBUA SKPaHNPOBaHWSA) 1
WNHOYKTMBHOCTU.

Cob6cTBEeHHas NHAOYKUWA BbI3bIBAET CKAYOK HanpsaxeHnAa
Unuk. Ha gBuraTtene, nocnie yero oHO CTa6VIJ'II/I3VIpyeTCﬂ Ha
YPOBHE, 3aBUCALWNM OT HanpAXeHnA B npome)KyTquoM

uenn. Bpema HapacTaHua u nukoBoe HanpsxeHve Unuk.
BVIAIOT Ha CPOK CNyx6bl ABWratens. B yactHocTy, sTomy
ropBepPeHbl ABvratenn 6e3 nsonauuy ¢asHbix 06MOTOK,
€C/IN NMUKOBOE HarpsKeHre o4eHb Benuko. invHa Kabens
ABuUratena BAUAET Ha BPeMA HapacTaHUA U MMKOBOe
HanpskeHve. Mpu manon anuHe Kabensa (HeCKoNbKo
MeTPOB) BPeMA HapacTaHUA 1 MUKOBOE HamnpsXeHne
yMeHbLwatoTcA. Ecnv kabenb auratena umeet 60bluyto
Anviny (100 m (328 ¢yToB)), Bpema HapacTaHUA 1 MUKOBOe
HanpsxeHve 6yayT 6onbLue.

MNMKoBOE HaMpsXXeHWe Ha KnemMMax ABUraTens Bbi3blBaeTCs
nepeknoyeHem TpaHauctopos IGBT. MpeobpasosaTens
yacToTbl cooTBeTCTBYeT TpeboBaHmsam IEC 60034-25:2007
(peg. 2.0) B yacTwy, KacawLenca gsuraTenei,
CKOHCTPYMPOBaHHbIX [/1s1 YNpaBieHnsA NocpeacTBoM
npeobpasoBaTeneii yactoTbl. [peobpazoBaTenb YacToOThI
cooTBeTcTBYeT Takxe IEC 60034-17:2006 (pep. 4) B yactu,
Kacalowencst 0ObIYHbIX ABUraTene, ynpaBaseMblx
npeobpasoBaTenAMmM YacToThl.

[OvnanasoH BbICOKON MOLLHOCTU

Tvinopa3smepbl MO MOLIHOCTU, NEPEUYNCIEHHbIe B Tabnuuax ¢
Tabnuya 10.25 no Tabnuya 10.36, NpU COOTBETCTBYIOLLNX
HanpsXKeHWAX CeTU yaoBneTBopAtoT TpebosaHmam IEC
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 npeobpasosateniein yactotol, 1 NEMA MG
1-1998, yactb 31.4.4.2 B yacTu, KacawlLluenca apuratenen c
nuTaHMeM OT MHBepTopa. Tnopa3mepbl, NepeyYncieHHble B
Tabnuuax ¢ Tabnuua 10.25 no Tabauua 10.36, He
COOTBETCTBYIOT TPebOBAHUAM, NPeAbABNAEMbIM K
asuratensam obuiero HasHayeHna B NEMA MG 1-1998, yactb
30.2.2.8.

10.13.1 Pe3ynbratbl ncnbitaHua dU/dt ana kopnycos D1h-D8h

Pe3synbtatbl ncnbitaHna ana 380-480 B

MouwHocTb [KBT (n. c.)] OnunHa Kabena | HanpskeHne cetu | Bpema HapacTtaHus NMukoBoe HanpsA)XeHne dU/dt [B/mKc]
[m (dyT)] [B] [MKc] [B]
110-160 (150-250) 30 (98) 500 0,26 1180 2109
150 (492) 500 0,21 1423 3087
300 (984) 500 0,56 1557 1032
200-315 (300-450) 30 (98) 500 0,63 1116 843
150 (492) 500 0,80 1028 653
300 (984) 500 0,71 835 651

Ta6bnuua 10.25 Pesynbratbl ncnbitaHua dU/dt no cranpapty NEMA ana kopnycos D1h-D8h ¢ HesKpaHMpoBaHHbIMU Kabenamn n 6e3

MNCnonb3oBaHuA BbixoaHoro ¢unbrpa, 380-480 B
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MouwHocTb [KBT (n. c.)] OnvHa Kabensa | HanpsxeHue cetn | Bpema HapacTtaHus NMukoBoe Hanps)keHue dU/dt [B/MKc]
[m (dyT)] [B] [MKc] [B]
110-160 (150-250) 30 (98) 500 0,71 1180 1339
150 (492) 500 0,76 1423 1497
300 (984) 500 0,91 1557 1370
200-315 (300-450) 30 (98) 500 1,10 1116 815
150 (492) 500 2,53 1028 321
300 (984) 500 1,29 835 517

Ta6nuua 10.26 Pesynbratbl ncnbitaHua dU/dt no craHpapty IEC ana kopnycos D1h-D8h ¢ HeaKkpaHMpoBaHHbIMK Kabenamu n 6e3
MNCNonb3oBaHWsA BbixoaHoro ¢unbrpa, 380-480 B

MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpskeHne cetu | Bpems HapacTaHusA MnkoBoe HanpsAXeHne duU/dt [B/mKc]
[m (dyT)] [B] [MKc] [B]
110-160 (150-250) 30 (98) 500 - - -
150 (492) 500 0,28 1418 2105
300 (984) 500 0,21 1530 2450
200-315 (300-450) 30 (98) 500 - - -
150 (492) 500 0,23 1261 2465
300 (984) 500 0,96 1278 597

Ta6bnuua 10.27 Pesynbratbl ucnbitaHua dU/dt no cranpapty NEMA ana kopnycos D1h-D8h ¢ akpaHupoBaHHbIMU Kabenamu n 6e3
Mncnonb3oBaHUA BbixoAaHoro ¢unbrpa, 380-480 B

MouwHocTtb [KBT (n. c.)] [OnuHa Kabena | HanpsaxeHune cetn | Bpemsa HapactaHua | lukoBoe Hanps)keHue dU/dt [B/MKc]
[m (dy7)] [B] [MKc] [B]
110-160 (150-250) 30 (98) 500 - - -
150 (492) 500 0,66 1418 1725
300 (984) 500 0,96 1530 1277
200-315 (300-450) 30 (98) 500 - - -
150 (492) 500 0,56 1261 1820
300 (984) 500 0,78 1278 1295

Tabnuua 10.28 Pesynbratbl ucnbitaua dU/dt no cranpgapty IEC gna kopnycos D1h-D8h ¢ skpaHupoBaHHbIMK Kabenamu n 6e3
ncnonb3oBaHUA BbIxoAaHOro ¢unbrpa, 380-480 B

Pe3synbTatbl ncnbitaHna ana 525-690 B
Pe3synbtathl no dU/dt ana 690 B B cootBeTcTBMM NEMA

OTCYTCTBYIOT.
MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpsikeHue cetn | Bpemsa HapacTaHus MNMuKkoBoe HanpsAxeHne dU/dt [B/MKc]
[m ($yT)] [B] [MKc] [B]
75-160 (75-200) 30 (98) 690 - - -
150 (492) 690 1,11 2135 1535
300 (984) 690 1,28 2304 1433
200-400 (250-400) 30 (98) 690 - - -
150 (492) 690 0,42 996 1885
300 (984) 690 1,38 2163 1253

Ta6nuua 10.29 Pesynbratbl ucnbitaHua dU/dt no craHpapty IEC ana kopnycoB D1h-D8h ¢ HeaKkpaHMpoBaHHbIMU Kabensamu n 6e3
MNCNoNb30BaHNA BbIXxoAHOro ¢unbTpa, 525-690 B
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MouwHocTb [KBT (n. c.)]

OnuHa kKabens

HanpsxeHune cetn

Bpems HapacTaHua

MNMukoBoe Hanps)keHue [B]

dU/dt [B/MKc]

[m (dyT)] [B] [MKc]
75-160 (75-200) 30 (98) 690 - - -
150 (492) 690 1,03 2045 1590
300 (984) 690 141 2132 1217
200-400 (250-400) 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

Pe3synbratbl ncnbitaHna ana 380-480 B

MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpsikeHue cetn | Bpems HapacTaHus MNMnKkoBoe HanpsKeHne dU/dt [B/MKc]
[m (dyT)] [B] [Mkc] [B]
355-450 (500-600) 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
500-560 (650-750) 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 kopnycos ETh-E4h ¢ HeakpaHupoBaHHbIMK Kabensamu n 6e3

MNCNonb30BaHNA BbixoaHoro ¢unbrpa, 380-480 B

MouwHocTb [KBT (n. c.)] OnnHa Kabena | HanpskeHue cetn | Bpema HapacTaHus NMukoBoe HanpsA)KeHne dU/dt [B/mKc]
[m (dyT)] [B] [MKc] [B]
355-450 (500-600) 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
500-560 (650-750) 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 IEC ana kopnycos ETh-E4h ¢ HeskpaHupoBaHHbIMK Kabenamu n 6e3
ncnonb3oBaHUA BbixoAaHoro ¢unbrpa, 380-480 B

MouwHocTtb [KBT (n. c.)] OnuHa Kabena | HanpsaxeHne cetn | Bpema HapactaHua | [uKoBoe HanpsxeHue du/dt [B/mKc]

[m (dy)] [B] [MKc] [B]
355-450 (500-600) 5(16) 460 0,17 1017 3176

30 (98) 460 - - -

150 (492) 460 0,41 1268 1311
500-560 (650-750) 5(16) 460 0,17 1042 3126

30 (98) 460 - - _

150 (492) 460 0,22 1233 2356

Ta6bnuua 10.33 Pesynbratbl ucnbitanua dU/dt no crangapty NEMA ana kopnycoB E1h-E4h ¢ skpaHnpoBaHHbIMK Kabenamu n 6e3
Mncnonb3oBaHUA BbixoaHoro ¢unbrpa, 380-480 B
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MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpsaxeHue cetn | Bpema HapacTtaHus NMukoBoe HanpsA)XeHue dU/dt [B/MKc]
[m ($yT)] [B] [MKc] [B]
355-450 (500-600) 5(16) 460 0,26 1017 3128
30 (98) 460 - - _
150 (492) 460 0,70 1268 1448
500-560 (650-750) 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
MNCnonb3oBaHWA BbixoaHoro ¢unbrpa, 380-480 B

Ha PucyHok 10.17— PucyHok 10.20 noka3aHa TUMMYHAA CKOPOCTb HapacTaHMA HaMNPAXXeHWA 1 MMKOBble HaNpAXKeHUA Ha
KremmMax fBuratens Afif SKpaHWpPOBaHHbIX Y HEIKPaHMPOBAHHbIX Kabenel B pasfinuHbiX KOHGUrypauusax. 3T 3HauyeHus
BEPHbI ANA paboTbl B YCTAHOBUBLUEMCA peXMMe 1 B Anana3oHe 3GdeKTVBHOro BXOLHOrO HanpsKeHus npeobpasosatens
yacToTbl Viine. Korga npeobpasoBaTtenib 4acToTbl paboTaeT B peXknMe TOPMOXKEHUSA, HANPsXKEHNE MPOMEXYTOUHON Lienun
NMOCTOSIHHOIO TOKa yBenunumnBaetcs Ha 20 %. ITOT 3pdEKT aHaNorMueH yBenmueHnto HanpsaxeHnsa cetn Ha 20 %. YunTbiBanTe
3TO yBe/IMYeHNe HanpsKeHUA NPWY aHanuse M3onAunMu ABuratens ana CUCTEM TOPMOXKEHUA.
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Motor cable length, m (ft) Motor cable length, m (ft)
1 HesKpaHupoBaHHbI Kabenb 6e3 ¢punstpa 1 HeakpaHupoBaHHbIN Kabenb ¢ dunbtpom dU/dt
2 DKpaHMPOBAHHbIN Kabenb 6e3 ¢unbTpa 2 JKpaHMpOBaHHbI Kabenb ¢ dunsTpom dU/dt
3 HeakpaHupoBaHHbIN Kabenb ¢ dunbtpom dU/dt 3 JKpaHMpPOBaHHbIN Kabenb 6e3 dunbrpa
4 SKpaHMpoBaHHbIN Kabenb ¢ dunstpom dU/dt 4 HeakpaHupoBaHHbIN Kabenb 6e3 ¢unbTpa
PucyHok 10.17 dU/dt Ha kKnemmax aBuraTensa Aia KoOpnycos PucyHok 10.18 lMnkoBble HanpA)KeHWA Ha KieMMmax asuratens
E1h/E3h, 380-480 B ana kopnycos ETh/E3h, 380-480 B
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Motor cable length, m (ft) Motor cable length, m (ft)
1 SKpaHMpPOBaHHbIN Kabenb 6e3 dunbTpa 1 HeakpaHupoBaHHbI Kabenb ¢ ¢unbtpom dU/dt
2 HeakpaHupoBaHHbIN Kabenb 6e3 ¢punbTpa 2 JKpaHMpOoBaHHbIN Kabenb ¢ ¢punbTpom dU/dt
3 HeakpaHupoBaHHbIN Kabenb ¢ dunbtpom dU/dt 3 SKpaHMpOBaHHbIN 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 HaNpaXeHWA Ha Knemmax asuratens
anAa kopnycos E2h/E4h, 380-480 B anAa kopnycos E2h/E4h, 380-480 B

Pe3synbtatbl ncnbitaHna ana 525-690 B
Pe3ynbratbl no dU/dt ana 690 B B cootBetcTBMM NEMA oTCyTCTBY!IOT.

MowHocTb [KBT (n. c.)] OnvHa Kabena |HanpskeHne cetn | Bpemsa HapacTaHus MNukoBoe HanpsXeHne du/dt [B/mKc]
[m (dyT)] [B] [mKc] [B]
450-630 (450-650) 30 (98) 690 0,37 1625 3494
50 (164) 690 0,86 2030 1895
710-800 (750-950) 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 cranpapty IEC gna kopnycos E1h-E4h ¢ HeakpaHupoBaHHbIMK Kabenamu n 6e3

ncnonb3oBaHUA BbixogHoro ¢punbrpa, 525-690 B

MouwHocTb [KBT (n. c.)] OnuHa Kabena |HanpskeHne cetu | Bpemsa HapacTaHus MNukoBoe HanpsXeHne duU/dt [B/MKc]
[m (dy)] [B] [Mkc] [B]
450-630 (450-650) 5(16) 690 0,23 1450 5217
48 (157) 690 0,38 1637 3400
150 (492) 690 0,94 1762 1502
710-800 (750-950) 5(16) 690 0,26 1262 3894
48 (157) 690 0,46 1625 2826
150 (492) 690 0,94 1710 1455

Tabnuua 10.36 Pesynbratbl ncnbitaua dU/dt no cranpapty IEC ana kopnycos E1Th-E4h c sKkpaHupoBaHHbIMKM Kabenamu u 6e3
ncrnonb3oBaHUA BbixogHoro ¢punbrpa, 525-690 B

Ha PucyHok 10.21— PucyHok 10.24 nokasaHa TUMMYHasA CKOPOCTb HapacTaHWA HanpsXeHUA 1 NKOBbIe HaMpPsXXeHNsa Ha
Knemmax ABuratens AnAa SKPaHMPOBaHHbIX M HESKPAHUPOBAHHBIX Kabenen B pasnuuHbix KOHOUrypaLumsax.

TN 3HaYeHUA BepHbl AnA PaboTbl B YCTAaHOBMBLUEMCA PEXUME U B Anana3oHe 3PEeKTVBHOrO BXOAHOIO HanpsKeHus
npeobpasoBaTtens yactotbl Vine. Korga npeobpasoBatenib YacToTbl paboTaeT B PeXMME TOPMOXKEHUA, HaNPAXeHVEe
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npome)KyTquoM uenm NoCTOAHHOIO TOKa yBeNMYMBaAETCA Ha 20 %. OToT 3¢¢EKT AHANOMMYyeH yBEMMYEHUIO HanpAXeHNA CeTn
Ha 20 %. YunTtbiBanTe 310 yBENMYEHNE HaNPAXEHUA NPU aHanmse nsonAaumm apuratena ona cCUCtem TOPMOXKEHUA.
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Motor cable length, m (ft) Motor cable length, m (ft)
1 HeakpaHupoBaHHbI Kabenb 6e3 dpunbTpa 1 JKpaHVpPOBaHHbIN Kabenb 6e3 dunbTpa
2 SKpaHMpPOBaHHbIN Kabenb 6e3 dunbTpa 2 HeakpaHupoBaHHbIN Kabenb 6e3 dunbTpa
3 HeakpaHupoBaHHbIN Kabenb ¢ ¢punbrpom dU/dt 3 HeakpaHupoBaHHbI Kabenb ¢ ¢unbtpom dU/dt
4 KpaHNpOoBaHHbIN Kabenb ¢ ¢punbTpom dU/dt 4 JKpaHMpOBaHHbIN Kabenb ¢ ¢punbTpom dU/dt
PucyHok 10.21 dU/dt Ha knemmax aBuratensa anA Kopnycos PucyHok 10.23 MnkoBble HanpAXKeHUA 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 ¢ dunbtpom dU/dt
2 SKpaHMpPOBaHHbIN Kabenb ¢ ¢unbTpom dU/dt 2 SKpaHMpPOBaHHbI Kabenb ¢ ¢unbTpom dU/dt
3 DKpaHMpOBaHHbI Kabenb 6e3 ¢punbtpa 3 DKpaHMPOBaHHbIN Kabenb 6e3 ¢unbrpa
4 HesKkpaHupoBaHHbI Kabenb 6e3 ¢unbtpa 4 HesKpaHupoBaHHbI Kabenb 6e3 ¢unstpa

PucyHok 10.22 MukoBble HanpAXXeHWA Ha KleMMax pgBuratens

Ana kopnycos E2h/E4h, 525-690 B

PucyHok 10.24 MNMnkoBble HanpA)KeHWA Ha KJlieMMax fBurartens
Ana kopnycos E2h/E4h, 525-690 B
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10.14 0O630p TpeboBaHWIi aNeKTPOMarHMTHoOM coBmecTumocTn (3MC)

dnekTpUYecKne yCTponcTea n GopMUPYIOT NOMexXK, U cami NMOABEPraloTCsA BO3AENCTBUIO NOMEX, BO3HUKLLMX B APYTUX
WCTOYHUKAX. INEKTPOMAarHuTHaa coBMecTmMocTb (IMC) Takux 3GpHeKToB 3aBUCUT OT MOLLHOCTU Y FAPMOHNYECKUX
XapaKTEPUCTUK 3TVX YCTPOWNCTB.

Heynpasnsemoe B3avMogencTBme Mexay NeKTPUYeCKUMI YCTPOMCTBAaMM B CUCTEME MOXET YXYALWUTb COBMECTUMOCTb 1
nomeLlaTb HagexHoi pabote. Momexu MOryT NpUHUMaTL Gopmy:
. 3M1EKTPOCTATUYECKMX PA3PAROB,

o 6bICprIX N3MEHEHUN HanpAaXeHwus,

. BbICOKOYACTOTHbIX MOMeX.

dneKTpUYeckne Nomexm yalle BCEro pacnpoCTPaHATCA B AnanasoHe yactot oT 150 KMy go 30 Mlu. Bo3gywHble nomexu m3
CcucTeMbl NMprBOAa B AvanasoHe yactoT ot 30 Ml go 1 My co3paoTca MHBEPTOPOM, Kabenem aBuratens 1 gBuratesiem.

EMKOCTHbIE TOKM B Kabene fgBuratens, CB3aHHble C BbICOKMM 3HaY€HMEM CKOPOCTU U3MEHEHUA HanpskeHusa asuratens dV/
dt, co3patot Tokn yTeukn. Cm. PucyHok 10.25. SKpaHUpOBaHHble Kabenu aBuratenia UMetoT 6osiee BbICOKYIO eMKOCTb Mexay
¢$a30BbIMM NPOBOJAAMU U IKPAHOM 1 MeXAY dKPaHOM 1 3emsieid. ITa JONONHMTENbHAA eMKOCTb Kabensi BMecTe C Apyrom
napasuTHOM eMKOCTbIO U MHAYKTUBHOCTbIO ABUraTeNA U3MEHAET YPOBEHb SNIEKTPOMArHUTHOMO M3MyYeHUs, CO34aBaemMmoro
YCTPOWCTBOM. /I3MeHEeHNe YPOBHA NPOUNCXOAMUT rMaBHbIM 06Pa3oM B 3/1EKTPOMAarHUTHOM U3MlyYeHUN Ha YacToTax MeHee 5
Mry. MockonbKy TOK yTeuku (I1) BO3BpallaeTcs B yCTPOWCTBO Yepes 3alutHoe 3a3emsneHue (I13), To 3KpaHUPOBaHHbIN Kabenb
ABUraTesns Co3AaeT TONbKO HeGOMbLIOE 3NEKTPOMArHuTHoe nose (14). SKpaH orpaHWYMBaEeT M3nyyaemMble NOMexXu, HO
yBeNIMYMBaeT HU3KOYACTOTHblE MOMEXU B CETU.

o
z L1 Cs U -0 CL g
- IR
—(o————= | - X
z L3 L 4,\ :U
(oo ~ W
< b

[

Cs

L
| | | |
3 e 5 R
1 Flposo,q 3a3emsieHunA Cs Bo3moxHble WyHTUpyowmne 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 |3KkpaHnpoBaHHbIVi Kabenb ABuraTens
4 [MpeobpasoBaTenb YacToTbI I3 [3awmTHOe 3a3emneHve (UeTBEpPTHIN NPOBOA B Kabenax

noaknyeHnA ,D,BI/IFaTeJ'IH)

5 |3kpaHupoBaHHbIl Kabenb fABuraTens l4+ |HexenaTtenbHblii CMHbAa3HbIN TOK

6 |[dsuratenp - -

PucyHok 10.25 dnekTpuyeckana mofesnb C BO3MOXKHbIMU TOKaMUN yTeukun
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10.14.1 Pe3synbtatbl ncnbitaHun SMC

Cnenylou.wle pe3ynbraTbl NCNbITaHU GbIIN noJlyyeHbl Ha CUCTEME, B KOTOPYIO BXOO4UITN npeo6pa3OBaTenb 4aCTOoTbl (C
OONONHUTENbHbIMN yCTpOIZCTBaMI/I, ecnn OHNM nmenn CcylecTtBeHHoe 3HaLIeHI/Ie), 3KpaHVIpOBaHHbIIZ Kabenb ynpaBJsieEHNA n 6noK
ynpaeJsieHNA C NOTEHUMNOMETPOM, a TaKXe ABuUratenb n 3KpaHVIpOBaHHbIVI Kabenb ABuratena.

Tun dunbrpa

KOHJJ,yKTI/IBHbIe nomexn

N3nyyaemble nomexu

BY-nomex
CraHpapTbl/ EN 55011 Knacc B Knacc A, Knacc A, Knacc B Knacc A, rpynna | Knacc A, rpynna 2
TpeboBaHusa MKunnwHo- rpynna 1 rpynna 2 MunumwHo- 1 MpombilwneHHble
KOMMYyHasibHble | [pombliwneHH | MpombIlwneHHbl | KoMMyHanbHble | MpomblwieHHble ycnoBus
06beKTDI, ble ycnoBus e ycnosus 06beKTHI, ycnoBus
npeanpuATuA npegnpuATuA
TOProBnu un TOProBnu un
nerkomn nerkomn
NPOMBILLIEHHOC NPOMbILLIEHHOCT
™ "
EN/IEC Karteropua C1 Kateropua | Kateropua C3 | Karteropua C1 Kateropus C2 KaTteropus C3
61800-3 Ycnosua c2 Ycnosua Ycnosua Ycnosua Ycnosua
3KkcnnyaTtaumn 1 Ycnosua 3KcnnyaTaumn | skcnnyataumnm 1 | skcnnyataumm 1 aKcnnyaTaumm 1
(knnnwe n 3KCNNyaTaunm 2 (knnnwe n (knnnwe n (kmnuwe n odpuc)
oduc) 1 (kvnuwe v | (NPOMbILLEHH oduc) oduc)
oduc) ble)
H2
FC 202 110-560 kBT Het Het 150 m Het Het JIE]
380-480 B (492 dyra)
90-800 kBT Het Het 150 m Het Het Oa
525-690 B (492 ¢yTa)
H4
FC 202 110-560 kBT Het 150 m 150 m Het JIE] JIE]
380-480 B (492 ¢yTa) (492 ¢yTa)
90-800 kBT - - - - - -
525-690 B

Ta6bnuua 10.37 Pesynbtatbl ncnbitaHuii Ha SMC (M3nyyeHne nomex n NOMeXOyCTONYNBOCTb)

10.14.2 TpeboBaHMA MO U3NYYEHUIO

CornacHo npombliwneHHoMy cTaHAapTy Ha SIMC ana npeobpasosaTenei YacToTbl C perynupyemoit ckopocTtblo (EN/IEC
61800-3:2004) Tpeb6oBaHMA no IMC 3aBMCAT OT Cpefbl, B KOTOPO ycTaHaBnvBaeTcA npeobpa3oBaTtesib YacToTbl. ITU Cpefpbl, a
TaKk)Ke COOTBETCTBYIOLWME TpeboBaHNA K HAaNPAXKEHUIO CeTU NUTaHWA onucaHbl B Tabauya 10.38.

MpeobpasoBaTtenn YacToTbl COOTBETCTBYIOT onncaHHbIM B IEC/EN 61800-3 (2004)+AM1 (2011), kateropua C3, TpeboBaHNAM K
3MC pns obopypoaHus, 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 dyrTa).

MG22B250
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Karteropua OnpepenexHne KoHAyKTMBHbIe nomexn
(EN 61800-3) (EN 55011)

C1 MpeobpazoBaTenyn 4acToTbl C HANPAXeHWEM NUTaHMA Huxe 1000 B gna pabotbl B Knacc B

NePBbIX YCNOBUAX 3KCNAyaTaynmn (B >KWSIbIX MOMELLEHUAX U B od)mcax).

(@)

Mpeo6pa3zoBatenn YyacToTbl C HaNPsXXeHeM nuTaHua Huxe 1000 B ana paboTbl B
MepBbIX YCNIOBUAX SKCMIyaTaumu (B XuUblX NOMELLEHVsX U B oducax), He
ABMAIOWMECA HN NEPEABUKHBIMUA, HII CbEMHbBIMY, NPeAHa3HaYeHHble 41 MOHTaXa
1 BBOZA B SKCMyaTauuio NpodeccroHanom.

Knacc A, rpynna 1

a3

Mpeo6pa3oBatenn YyacToTbl C HAaMPsXKeHeM nUTaHWa Huke 1000 B ana paboTbl BO
BTOPbIX YCNOBUAX SKCMyaTaumm (MponsBoaCTBEHHaA cpeaa).

Knacc A, rpynna 2

ca

BTopble ycnoBua skcnyaTaumm o Cnepylowmmy XxapakTepuctnkamm:
e HanpseHne nuTaHuA, paBHoe unu npesbiwatowee 1000 B.

e HoMWHanbHbI TOK, paBHbIN 1AW NpeBbiwatowmn 400 A.

L4 I'IpenHa3Hal-|eHHb|e ANA NCNONMb30BaHUA B CNOXHbIX CUCTEMaX.

OrpaHnunTenbHbIN Npefen oTCYTCTBYeT.
TpebyeTca nnaHupoBaHune
cooTBeTCTBUA TpeboBaHmAm IMC.

Ta6bnuua 10.38 Tpe6oBaHUA NO U3NyYEHUIO

Ecnn ncnonb3ytotca 6a3oBble cTaHAapThbl Ha U3NydeHre, Npeobpa3oBaTeNiv YacToTbl AOMKHbI COOTBETCTBOBaTb Tabsiuya 10.39.

(I'IpOI/I3BOﬂ,CTBeHHaﬂ cpena)

Okpy»<aiowan cpeaa basoBbii1 ctaHaapT Tpe6oBaHNA K KOHAYKTUBHOMY
M3/TyYEHWNIO COMNacHO NpeAenbHbIM
3HayeHNAM, yKasaHHbiMm B EN55011

MepBble ycnosusa CraHpapt Ha n3nyuyeHune EN/IEC 61000-6-3 gna »unuiyHo- Knacc B

JKCnyaTaumum KOMMYHaJIbHbIX O6bEKTOB, NPeANPUATAI TOProBAW W NErkomn

(Kunble nomelleHNA n NPOMBILLIEHHOCTU.

oducsl)

Bropble ycnosua CraHpapt Ha m3nyyeHne EN/IEC 61000-6-4 nna npou3BoACTBEHHOMN Knacc A, rpynna 1

JKCnyaTaumum cpepbl.

Ta6nuua 10.39 Mpepenbl cornacHo 6a30BbIM CTaHZApPTaM Ha Usny4vyeHue

10.14.3 TpeboBaHMA K NOMEXOYCTOMUYNBOCTH

Tp66OBaHVIﬂ K I'IOMeXOYCTOIZLII/IBOCTVI onAa npeo6pasoBaTene|7| 4acCTOTbl 3aBUCAT OT ycnoswh SKcnnyaTaumun. Tpe6OBava anAa

I'IpOI/ISBO}J,CTBeHHOVI cpenbl ABNAKTCA 6onee BbICOKAMU, HEXENN Tpe6OBaHI/Iﬂ AnA cpenbl B XWbIX NOMELEHNAX NN o¢|/|cax.
Bce npeo6pasoBaTenV| yacTotbl Danfoss COOTBETCTBYIOT Tpe6OBaHVIﬂM onAa pa6OTbI KaK B I'IpOI/I3BO,E|,CTBeHHOI7I cpene, Tak n B
XKUNbIX NOMeLWEeHNAX N od)mcax.

Ons noaTBepXAEHWA YCTOMUYMBOCTU K BIMAHMIO NMEPEXOAHbIX NPOLEeCcoB Obln NPoBeAeHbl cnefytowme UcnbiTaHns
npeobpa3soBaTens YacToTbl (C AOMOMHUTENbHBIMU YCTPONCTBAMU, €CSIN OHU CYLIECTBEHHbI), C UCMO/b30BaH/EM
3KpaHUPOBaHHOTO Kabensa ynpasneHus, 610Ka ynpaBieHus ¢ NoTeHUMOMETPOM, Kabensa auratens u gsuratens. McnbitaHus
NPOBOAMANCL B COOTBETCTBUU CO Creayowummn 6a3oBbiMy CTaHaapTamu. MNogpobHee cm. Tabauya 10.40.

. EN 61000-4-2 (IEC 61000-4-2). SnekTpocTtatuyeckne paspagbl (ESD). BocnponsseneHne sneKkTpocTaTUieckmx
pa3pAfoB, CBA3AHHbIX C NPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3). M3nyyeHune, co3gaBaemoe MPOHMKAOLWMM SEKTPOMArHUTHbIM NONIEM C
amnnnMTyaHoW Mogynaumeid. BocnponssefeHne Bo3AeiCTBMIA PaguonoKkaLoHHoOro o6opyaoBaHua u obopynoBaHus
CBA3M, @ TaKKe MOOWIIbHBIX CPEACTB CBA3M.

. EN 61000-4-4 (IEC 61000-4-4). imnynbcHble nepexogHble npouecchl. MogenupoBaHve NomeX, Bbi3blBaeMbIX
nepeKnioyeHeM KOHTaKToOpa, pesie UaN aHaIorMUHbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5). MNepexoaHble npoLecchl ¢ 6pockammn HanpsaXeHUs. BocnpounssegeHne nepexoaHbix
NpoLeccoB, CBA3aHHbIX C YAAaPOM MOSIHUN BONN3M YCTaHOBOK.
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. EN 61000-4-6 (IEC 61000-4-6). B4-nomexn B cuHda3HoM pexrme. MofenupoBaHvie BO3AENCTBUA
pagvionepegaiollero 060pyaoBaHUA, COeAMHEHHOTO Mexay coboi Kabenamu.

basoBbii cTaHgapT Amnynbcbl Bpocku dn.-cTatny. PaguouyactoTHOE Hanps»keHue BY-
IEC 61000-4-4 Hanps»XeHnA pa3spagbl 3NIeKTPOMarHnuTHoe 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
[OBuratens 4 kB CM 4 kB1/2 OMm" - - 10 B 3¢6¢.)
Topmo3 4 kB CM 4 kB1/2 OM" - - 10 B (3¢¢.)
PaspeneHmne Harpyskm 4 kB CM 4 kB1/2 OMm" - - 10 B (36¢.)
Llenn ynpasneHus 2 KB CM 2 kB/2 Om" - - 10 B (36¢.)
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 CUCTEMBI U
nepudepuinHon WnHbI
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 (3¢¢.)
NocT. TOKa 1 kKB/12 Om CM
Kopnyc - - 8 kKB AD 10 B/m -
6 kB CD

Ta6nuua 10.40 Gopma cooTBeTCcTBUA Tpe6oBaHMAM IMC no nomexo3alyuieHHOCTY, Anana3oH HanpsxeHus: 380-480 B, 525-600 B u

525-690 B

") Hagodka Ha 3kpaH kabens

AD: anekmpocmamudeckuli paspao Yepes 8030yx; CD: anekmpocmamudyeckuli paspsad npu koHmakme; CM: cuHgasHell pexum; DM:

oughpepeHUUAnbHbIU Pexxum.

10.14.4 CoBMeCTMMOCTb B COOTBETCTBUN C
TpeboBaHuamn SMC

YBEJJOMJIEHU

OTBETCTBEHHOCTb OMNEPATOPA

B cootBetcTBUM co ctaHaapTom EN 61800-3 gna cuctem
nprBoAa C NnepemMeHHO CKOPOCTbIo, onepaTop oTBeyaeT
3a cobniogeHune Tpe6oBaHuii K SMC. MpounssoauTenn
MOTYyT npepnaraTb peleHus, COOTBETCTBYOLWME
cTaHpapTy. OnepaTtopbl OTBEYAIOT 3a NPUMEHEHNEe 3TUX
peLueHnin n HecyT COOTBETCTBYIOLIE PACXOAbI.

Ectb nBa BapunaHTa obecneveHuns BJ'IEKTpOMaFHVITHOVI
COBMeCTUMOCTN.
. yCTpaHEHI/Ie nnn ceefgeHne K MMHMMymMmy nomex B
NCTOYHUKE U3N1y4YeHUa nomex.

. YnyulleHne ycTonumBoCTM K NoMexam yCTPONCTB,
NnoJBepramLwmnxca Taknum rnomexam.

Ounbrpbl BY-nomex

Llenb ucnonb3oBaHna punbtTpos BY-nomex — nonyumtb
cucTemy, cTabunibHO paboTatollyio 6e3 pagnoyacToTHbIX
rnomex mMexpay KOMroHeHTaMu. YTobbl AOCTUYL BbICOKOTO
YPOBHSA MOMEXOYCTONUMBOCTU, PEKOMEHAYETCA

1Cnonb30oBaTbh NpeobpasoBaTeny YacToTbl C
BbICOKOKaueCTBEHHbIMK ¢unbTpamm BY-nomex.

YBE/JOMJIEHU
PAIMOYACTOTHbBIE MOMEXU

B »kunbix pal?lonax 3TO nsgenne Moxet CTaTb I1p|/|‘-|VIHOI7I
pagnonomex, n 3ToM B c/iy4yae MoOXKeT n0Tpe603aTbc5|
NPUHATNE COOTBETCTBYHOLWNX Mep 3alinTbl.

CootBeTcTBUE Tpe6oBaHMAM PELV n ranbBaHnveckomn
pa3BA3Kn

Bce knemmbl ynpaBneHua 1 BbIBOAbl pene
npeobpasoBatesniel Yactotel ETh-E4h cootBeTcTBYIOT
TpeboBaHuAm PELV (3a ucknioueHnem 3asemneHHOWN BETBU
TpeyronbHMKa C HanpseHrem Bbie 400 B).

lanbBaHMyeckan (rapaHTMpPOBaHHasA) pa3BA3Ka
obecneunBaeTca BbIMONHeHMEM TpeboBaHWI NO YCUNEHHOW
M30MAUMM 1 3a CYET COOTBETCTBYIOWMX AJIVH NMyTel yTeyek
TOKa W M30MALMOHHBIX PaccToAHMI. ITn TpeboBaHUA
onucaHbl B ctaHpapTe EN 61800-5-1.

AneKTpunyeckan nsonauua obecneunBaeTcs, Kak nokasaHo
(cm. PucyHok 10.26). OnncaHHble KOMMOHEHTbI
COOTBETCTBYIOT TpeboBaHuAM PELV 1 ranbBaHuueckom
pa3BA3KY.

MG22B250
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- - T | o MOHTa>KHOW MnaThl C Waccu npeobpasoBarens
1 <
= YyacToTbl Y Kpene>Hble BUHTHI.
— : o acTo epes Kpene, e
=] 9
~ \ ik " S . Mcnonb3ynTe 3KpaHUpPOBaHHbIE BbIXOAHbIE Kabenu
~ 1 aBuratens. BMecTo 3Toro Takke MOXHO

1 [NpeobpazosaTtenun Toka

2 |lFanbBaHMyecKan pa3BA3Ka ANs CTaHZAPTHOro MHTepdenca
wuHbl RS485.
3 [MNnata npusogos ansa IGBT

4 [WcTouHuk nutanua (SMPS) ¢ nsonaumei curHana HanpskeHus
NOCT. TOKa W YKa3aHMeM Hanps)KeHWs B NPOMEXYTOUYHON Lenu

5 |lanbBaHMyeckan pa3BA3Kka ANA JONONHWUTENbHON Nnathl
pe3epBHOro nNutaHma 24 B

OnTtonapa, MOoAyNb TOPMOXKEHNA

BHyTpeHHMe Lenu 3awmTbl OT 6POCKOB TOKa, dunbTpbl BY-
rMomex v YCTPOMCTBA AN N3MepeHUs TemnepaTtypbl.

8 |Pene, npefocTaBnsaemMble 3aKa3umkom

PucyHok 10.26 NanbBaHMueckas pa3Ba3Ka

10.15 MoHTax ¢ yyetom TpeboBaHunin SMC

YT06bI BHINOMHUTL MOHTaX B COOTBETCTBUU C
TpeboBaHmaMU no IMC, cnepyiTe yKasaHuAM,
U3NOKEHHbIM B pykogodcmee no skcnayamayuu. Mpumep
NpPaBWIbHON YCTaHOBKM B COOTBETCTBMM C TpeboBaHNAMM
OMC cm. Ha PucyHok 10.27.

YBE/ZJOMJIEHU
CKPYYEHHDBIE KOHLIbl SKPAHOB (CKPYTKM)

CKpyueHHble KOHLbl YBENNYMBAIOT CONPOTUBIEHNE
3KpaHa Ha BbICOKMX YacCTOTaX, YTO CHUXKAeT 3dpdeKT
3KpaHNpPOBaHUA 1 YBENUUYMBAET TOK yTeuku. N36eranTte
NpUMeHeHNs CKPYYEHHbIX KOHLIOB 3KpPaHOB, UCMONb3yiTe
MHTEerpmpyemMble 3aXXNMbl 3KpaHa.

. B kabensax nogknioueHns pene, Kabensx
ynpaBneHus, a Takxe B Kabenax cMrHanbHbiX
nHTepdencos, nepndepUnHoN WNHbI 1 TOPMO3a
3KpaH [O/MKEH NMPUCOEAVHATLCA K KOPMyCy Ha
060UX KOHUax. ECim KOHTYp 3a3emneHus umeet
BbICOKOE COMPOTUBIIEHNE, HA HEM NPUCYTCTBYIOT
LWYMbI UK MO HEMY MPOTEKAET TOK, pa3opBuTe
MOAK/IOUEHNE 3KPaHa Ha KOHTaKTe 1, yTobbl
WCKMIOUUTD NPOTEKAHNE TOKA Yepe3 KOHTYP
3a3emneHus.

. BosBpaluanTe TOKM Ha3ag Ha YCTPOMCTBO yepes
MeTanIMYecKyto MOHTaXkHyto nnuTy. Cnepyet
obecneunTb XOPOLLNI NEKTPUYECKUA KOHTAKT

NPYMEHATb HE3KPaHNPOBaHHble Kabenu
ABUraTens B MeTaninyeckux kabenenposogax.

YBEZJOMJIEHU

OKPAHNPOBAHHDbIE KABEJIN

be3 ncnonb3oBaHUA 3KpaHNPOBaHHbIX Kabenei nn6o
MeTaNnnyecknx KabenenpoBoaoB YCTPONCTBO U
yCTaHOBKa He GyAyT COOTBETCTBOBaTb HOPMATUBHbIM
Tpe60oBaHMAM MO YPOBHIO MOLYHOCTU U3NyYeHus
paavouacrtor.

. Mcnonb3ynTe Kak MOXHO 6onee KopoTkme Kabenu
ABUraTena n TopMo3a, YTobbl YMEHbLINTb YPOBEHb
NoMeX, CO3[1aBaeMbIX BCEN CUCTEMOW.

. He npoknagblBante curHanbHble Kabenm
YyBCTBUTESNIbHBIX YCTPONCTB BOONb Kabenel
ABuratena n Topmosa.

. Ona nuHU obMmeHa 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, UTO BCe MOAKIOUEHNA KNeMM
ynpaBneHna ranbBaHNYeCcKn N30IMpPOBaHbl OT
HanpsxeHua nutanua (PELV).

YBEZJOMJIEHU

MOMEXWU 5MC

Wcnonb3yiiTe sKpaHMpOBaHHble Kabenu ans
NoAKNIoYEeHNA ABUraTenAa n yCTPONCTB ynpaBneHns.
MpoknagbiBainTe Kabenb ceTu NUTaHUA, Kabenb
ABuratensa n Kabenm ynpasneHua oTaenbHO APYr oT
apyra. Heco6niogeHve Tpe6oBaHuii K N30AALUN 3TUX
Kabeneil MOXeT NPUBECTU K HeNnpeayCMOTPEHHbIM
CUTYaLUAM N CHUKeHNIo 3¢ $PeKTUBHOCTN paboTbi
o6opypoBaHna. MMHUManbHoe paccTosiHe MeXAay
Kabenamu nNuTaHuA, Kabenamu aBuratensa v Kabenamm
ynpaBneHna [OMKHO cocTaBaaTtb 200 mm (7,9 gronma).
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YBEJJOMJIEHU

YCTAHOBKA HA BOJIbLLOI BbICOTE HA [
YPOBHEM MOPA

CyuiecTByeT pUCK NpeBbileHUs HanpsXeHuA. Usonayua
MeXAy KOMMOHEeHTaMU 1 BaXKHeNWMn AeTansamMm MoxeT
6bITb HEOCTAaTOYHOI U HE COOTBETCTBOBATb
Tpe6oBaHuam PELV. CokpaTtute puck npeBbilieHns
HanpAXXeHNA C NOMOLLbIO BHELUHNX 3aLMNTHbIX YCTPONCTB
MAN ranbBaHNYECKON pa3BA3KMU.

Mpu ycTtaHOBKe Ha 60onbwoi (Bbiwe 2000 m (6500
¢dyTOB)) BbiCOTE Hag YpPOBHEM MoOps obpaTuTech B
Danfoss oTHocuTenbHo Tpe6oBaHuin PELV.

YBE/JOMJIEHU

COOTBETCTBUE PELV

O6ecneybTe 3aWMUTY 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 STeToXoTeroxexey
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18
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 MuviHMManbHoe paccTosHe Mexay Kabenamu ynpasneHus, 13 LnHa obuiero 3a3emnexuna. Cobniogante mecTHble 1
Kabenamu anekTpogBuraTens n Kabenamu cetn NUTaHuA rocyfapcTBeHHble TpeboBaHNA K 3a3eMieHnto 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 MopknoyeHne K gBuratTento
8 Kabenb Topmo3a (3KpaHWpPOBaHHbI) 17 [uratens
9 Kabenb aBuratens (3KpaHUpPOBaHHbIN) 18 KabenbHoe ynnoTHeHWe, COOTBETCTBYIOLLEE TPEOOBaHNAM
SMC

PucyHok 10.27 MpumMep npaBuibHOI YCTaHOBKNU B COOTBETCTBUM C Tpe6GoBaHuamMu SMC
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BOI'IpOCbI INIeKTPUYECKOro MOHT...

PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHMIO

10.16 O6wwme cBegeHNs 0 rApPMOHMKaxX

HenviHeliHble Harpy3Kku, BCTpeyaLymecs npu
MCMoNb30BaHUK NpeobpasoBaTeneit YacToTbl, NOTPe6asoT
TOK OT NIVHWM 3NeKTponepeaayn HepaBHOMEPHO. IToT
HeCUHYCOMAANbHbIN TOK MMEeT KOMMOHEHTbI, ABAALNecs
FAPMOHNYECKUMMN COCTABAALMMU OCHOBHOW YacTOTbl
TOKa. DTV KOMMOHEHTbI Ha3blBaAlOTCA FapPMOHUKaMU.
HeobxoamMmo KOHTPONMpoBaTh obLuee rapMoHuYecKoe
NCKaXeHue ToKa B NuTalowein cetu. XoTa rapmMoHuyeckue
TOKW HenocpeaCcTBEHHO He BAWAIOT Ha noTpebneHne
3M1EKTPOSHEPIUM, OHUN BbI3bIBAIOT HArPeB MPOBOLKU U
TpaHcpOPMaTOpPOB, YTO MOXKET MOBAUATL Ha Apyrue
YCTPOWCTBA, NOAKMIOUYEHHbIE K TON e NVHWUN NUTaHUA.

10.16.1 AHanu3 rapMoOHUK

MOCKONbKY rapMOHUKM YBENNYMBAIOT TEM/IOBblE MOTepY,
BaXKHO MNPV NPOEKTUPOBAHUM CUCTEM YUMTbIBATb
FApPMOHVIKW A1 NPeAoTBPaLLEHNs NeperpysKiu
TpaHcpopmaTopa, NHAYKTOPOB 1 NPOBOAKK. [pu
HeobX0AMMOCTN NPOBeAUTE aHANIN3 FAPMOHUK CUCTEMDbI,
uTo6bl OMpeaenvTb BO3AENCTBYE Ha Hee 060pPYyLOBaHUA.

HecnHycompaanbHbI TOK MOXHO C MOMOLLbIO aHanm3a
Dypbe NpeobpazoBaTb U PasNoOXKNTb Ha TOKM
CUHYcomaanbHON GOPMbl PA3INYHBIX YaCTOT, TO eCTb TOKU
rapMOHMK IN € 4aCTOTOM OCHOBHOWM rapmoHuKu 50 mnn 60
.

CoKkpauieHne |OnucaHne

fi OcHoBHasA yacToTa (50 'y nnm 60 )

Ih ToK npu OCHOBHOW YacToTe

Ui HanpskeHve npu OCHOBHOI YacToTe

In Tok npwn yacToTe N-HOW rapPMOHMKM

Un HanpsxeHne npu yactote Nn-HON rapMOHUKN
n MopAagoK rapmMoHNKM

Ta6nuua 10.41 CoKpalyeHus, OTHOCALLMECA K FapMOHMKam

OCHOBHOI Tok rapmMoHuK (In)
TOK (I1)
Tok Ih Is 17 I
YacToTa 50 Iy 250 Iy 350 My 550 I'y

Ta6nuuya 10.42 OCHOBHOW TOK U TOKW rapMOHUK

Tok ToK rapmoHUMK
Is¢pop. Ih Is I7 l11-a9
BxogHon TOK 1,0 09 0,5 0,2 <01

Ta6nuua 10.43 ToKM rapmMOHUK B CpaBHEHUN € 3PPEKTUBHbIM
3HauyeHnem BxogHoroTok

WNcKkaxkeHne HanpAaXxeHnA nuTatoLlen cetn 3aBUCUT OT
BE&JINYNHbI TOKOB FAPMOHUK, KOTOPbI€ AOJIXKHbl YMHOXaTbCA
Ha nmMmnefaHc cetn ana paCCManI/IBaEMOIZ yacToTbl. O6Lee

rapMoHuYeckoe nckaxeHue HanpsaxeHusa (THDi)
paccunTbiBaeTCA Ha OCHOBE OTAENIbHbIX FAPMOHMK
HanpsxeHna no cnepyiouen dopmyne:

JU25 + U27 + .. + U2n
9]

THDi =

10.16.2 BnnAaHne rapmMoHUK B cUCTeMe
pacnpegeneHma MOLWHOCTH

Ha PucyHok 10.28 nepBuyHasa obmoTKa TpaHcdopmaTtopa
NOAKIIOUYEHA K OOLLEN TOUKE HECKOSbKMX MPUCOEANHEHWI
PCC1, ncnonb3yetca UCTOUHUK CPeAHEro HanpsaxeHus.
TpaHcdopmaTop UmeeT nMneaaHc Zxfr U NUTAeT HECKONbKO
Harpy3ok. PCC2 — Touka coeAvHeHNA BCeX Harpysok.
Kaxkpgan Harpyska nopgkntouaeTca nocpeactsom Kabener,
KOTOpble UMEeT 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 HECKOMbKUX NPUCoeaHeHNN
Mv CpepHee HanpskeHne
Lv Hu3koe HanpsaxeHue
Zxsr 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 pacnpegenerus. Yem 6onblue
MMMNeJaHChl, TeM BbIlle YPOBHMW UCKaXEHUA HaMpPAXKeHWs.

MckaxeHne ToKa CBA3aHO C XapaKTepucTMkamm
annapaTtypbl U OTAENbHBIMU Harpy3kamu. MickaxeHwne
HanpAXKeHWsA CBA3AHO C XapaKTeprCTUKaMmM CUCTeMbI. 3HanA
TOJIbKO FapMOHUYECKYIO XapaKTePUCTUKY HarpysKku,

MG22B250
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HEeBO3MOXHO MpefcKasaTbh UCKaXKeHne HanpsxeHusa B PCC.
YTo6bl Npefckasatb nckaxxkeHue B PCC, Heobxoaumo 3HaTb
KOHOUrypaumio CUCTeMbl pacnpefeneHns u
COOTBETCTBYIOLIME UMMEAAHCDI.

[na onncaHua vmnefgaHca CeTU UCMNONb3yeTca
pacnpoCTpaHeHHbI TEPMUH «KO3POULIMEHT KOPOTKOrO
3aMbIKaHWA», Rsce. DTO OTHOLLEHUE MEXAY KaXyLLencs
MOLLHOCTbIO KOPOTKOIO 3aMblKaHWs UCTOYHMKA MUTaHUA B
Touke PCC (Sk3) U HOMUHANBbHOW KaXyLLEeNCcA MOLLHOCTbIO

S
Harpysku (Sosopya.). (Sobopyn)-Ryge = < K3,
06opy0.
U2
rae Sys = 7——— W Sosopya. = U X Logopya

numaxus

OTleuaTeanoe B/INAHUE TAPMOHUK

) TOKM rapMOHVK BHOCAT CBOW BKNaf B CUCTEMHbIE
notepu mMowHocTH (B Kabenax n
TpaHcpopmaTope).

. [apMOHMYECKOe NCKAXKEHWE HaMpPsKeHUs

BbI3bIBA€T BO3MYLLEHUNA B APYINX Harpyskax u
yBENMUMBAIOT NOTEPU B APYrX Harpyskax.

10.16.3 Crangaptbl IEC B OTHOWEHNN
rapMOHUK

B 6onbluein yactn EBponbl 06bekTMBHaA OLeHKa KayecTBa
NUTaHUA B SNEKTPOCETU NPOU3BOAUTCA COrnacHo AKTY no
3NeKTPOMarHUTHOWM COBMeCTUMOCTU ycTpoincts (EMVG).
CooTtBeTcTBME TPEOOBAHMAM 3TOr0 HOPMATMBHOIO akTa
rapaHTVpyeT, YTO BCe YCTPOMCTBA U CETU, MOAKIIOYEHHbIE K
cucTeMe pacnpeaeneHns 3neKTposHepruu, 6yayT
BbIMOJIHATL CBOE NpefHa3HayeHve 6e3 co3gaHua npobnem.

CraHAapTHbIN OnpepeneHune

EN 61000-2-2, EN
61000-2-4, EN 50160 [nutaHMA B 3NeKTPOCETH, KOTOPbIE AOMKHbI

OnpepenseT npeaesnbl MO HaMPSXKEHNIO

co6monan;cn B KOMMYHaJibHbIX 1
MPOMBbILWIEHHbIX CETAX INMEKTPONUTAHUA.

EN 61000-3-2, PerynupyeT nomexu B nuTatoLen cetm c

61000-3-12 HEBbICOKMMM TOKaMWn, CO3[aBaemble
NOAKSIOYEHHBIMN YCTPONCTBAMU.

EN 50178 OnpepgenaeT NOPAAOK MCMONb30BaHWA

21EKTPOHHOro o6opy,q03ava B CMNOBbIX

YCTaHOBKax.

Ta6nuua 10.44 CraHpapTbl npoekTupoBaHuAa EN no kauectsy
NUTaHUA B DNIEKTPOCETN

EcTb 2 eBponenckux ctaHzapTa, KOTopble KacarTca
rapmMoHuK B AuanasoHe yactot ot 0 Iy go 9 klu.

EN 61000-2-2 (YpoBHM COBMECTUMOCTHN ANA
HM3KOYACTOTHbIX KOHAYKTMBHbIX BO3MYLLEHUN U
nepegayy CUrHanoB B KOMMYHanbHbIX HA3KOBOJIbTHbIX
cucTemax 3M1eKTpocHabKeHus)

CraHgapt EN 61000-2-2 ycTaHaBnmBaeT TpeboBaHUs K
YPOBHSIM COBMECTUMOCTM AJifl TOUEK ObLLero
npucoeanHeHna (PCC) B HN3KOBOMBTHbIX CUCTEMAX
nepemMeHHOro Toka KOMMYHaJlbHbIX ceTel
3neKTpocHabXeHwusA. MNpeaenbHble 3HaUEHWs YKa3bIBAKOTCA
TONbKO A/l FAPMOHNYECKOTO HamnpsKeHus 1 obLiero
rapMOHNYECKOTO NCKaxkeHUA HanpsxkeHuda. CtaHgapT EN
61000-2-2 He onpepenaeT npefefbHble 3HaYeHWA ana
rapMOHUYECKOro TOKOB. B cuTyaumsx, korga obuiee
rapmoHuueckoe nckakeHne THD(V) = 8 %, npepenbHble
3HaueHna ana PCC ngeHTMYHbl Npegenam, ykasaHHbiM B
pa3gene EN 61000-2-4 gna knacca 2.

EN 61000-2-4 (YpOBHM COBMECTUMOCTU Ans
HM3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLLEHUN U
nepegayn CUrHanoB AnA NPOMbILLIEHHbIX NPeANpPUATAN)
CraHgapt EN 61000-2-4 ycTaHaBnmBaeT TpeboBaHUA K
YPOBHAM COBMECTUMOCTU B NMPOMBbILLIEHHbIX U YaCTHbIX
cetax. Kpome Toro, ctaHgapTt onpepfenset cnegyiowume 3
Knacca 371eKTPOMarHUTHbIX cpes:

. Knacc 1 cooTBeTCTByeT YPOBHAM COBMECTUMOCTM
MEHbLUUM, YeM B CETAX KOMMYHanbHOro
3NEKTPOCHABXKEHNA, 1 BANAIOWMM Ha
obopynoBaHue, UyBCTBUTENbHOE K MOMeXaMm
(nabopaTtopHoe o6opyaoBaHuMe, HeKoTopble
cpefcTBa aBTOMaTM3auun, onpegeneHHble
YCTPOWNCTBA 3alnTbl).

. Knacc 2 cootBeTcTBYeT YpPOBHAM COBMECTUMOCTY,
NOAXOAALMM AN CETEN KOMMYHaJIbHOrO
3N1eKTPOCHAGXeHNA. TOT Kacc NpUMeHsAeTca K
Toukam obuiero npucoeanHerna (PCC) B cetu
KOMMYHaJbHOTO 3N1EeKTPOCHABXEHUA 1 TOUKaM
BHYTPUNPON3BOACTBEHHOrO npucoegnHeHuna (IPC)
B MPOMBILWIEHHbIX 1 YaCTHbIX ceTax. B aToT Knacc
BKJItoYaeTca nioboe obopynosaHue,
npefHasHayeHHoe Ans paboTbl B CceTu
KOMMYHaJbHOTO 3N1EeKTPOCHABXEeHUS.

. Knacc 3 cooTtBeTCTBYET yPOBHAM COBMECTUMOCTH
60NbLUNM, YEM B CETAX KOMMYHANIbHOIO
3/1eKTPOCHAOXEHNA. ITOT KJIAaCC OTHOCUTCA TOJIbKO
K TOYUKaM BHYTPUMNPOW3BOACTBEHHOIO
npucoeanHeHna (IPC) B NpOMBbILLNEHHbIX CETAX.
OTOT KNacc NpMMEHVM TaMm, Fae nmeeTca
cnegytoulee obopynoBaHue:

- bonbwue npusogpbi.
- CBapoyHble MalUNHbI
- bonblne asuratenu, yacto 3anyckaemble

- BbICTpO MN3MEHAKWNECA Harpy3skKu.
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Bonpocbl 31eKTPUYECKOrO MOHT... PyKOBOACTBO MO NPOEKTUPOBaHMIO

Kak npaBuno, Knacc He MoxeT 6biTb ONpeaeneH 3apaHee, BbI6Op pelleHna 3aBUCUT OT HECKOMbKUX GaKTOpPOB.

6e3 yyeTa HasHauyeHNA 06OPYAOBaHUA U NPOLIECCOB, . CeTb (GOHOBbIE CKaXeHWs, aCUMMETPUA CeTH,
KoTopble 6yayT UCMONb30BaTbCA B Cpefe. PEe30HaHC, TUMN UCTOYHMKA MUTaHUA
Mpeobpa3oBaTenyt YacToTbl BbICOKOI MolHocTh VLT® (rpaHcpopmaTtop/reHepatop)).

COOTBETCTBYIOT Npefienam A Knacca 3 B yCroBMAX . MpuMeHeHme (MPOdUIL HArpy3Ki, KOMMUECTBO 1
TUNUYHON CUCTEMbI 3MeKTPOCHabxeHns (Rks. > 10 nnu pasMepbl Harpy30K).

VK < 10 %).
. MecTHble/HauMoHanbHble TpeboBaHMA/NpaBmna

(IEEE519, IEC, G5/4).

Mopapok Knacc 1 (Vn Knacc 2 (Vi Knacc 3 (Vn
rapmoHnuku (h) %) %) %) . Obuwan cToMMOCTb BnageHus (HayanbHaA

5 3 6 8 CTOMMOCTb, peHTabenbHOCTb, 06CnyKMBaHue).

7 3 5 7

m 3 35 5 10.16.6 PacueT rapMOHUK

13 3 3 4,5

17 2 2 4 Wcnonb3ynte 6ecnnatHoe MO Danfoss MCT 31 ans pacueta

17 <h <49 2,27 x (17/h) | 2,27 x (17/h) | 4,5 x (17/h) - CTEeNeHu 3aCOPEHNA NMTAIOLLEro HaNPAXXeHNA 1
- 027 - 0,27 0,5 onpepeneHna HeobxoAnMbIX Mep npeaocTopoxHocTu. MO
VLT® Harmonic Calculation MCT 31 gocTynHo ans 3arpysKu
Ta6nuua 10.45 YpoBHN COBMECTUMOCTU AJIA raPMOHUK Ha caliTe www.danfoss.com.
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 TPEOOBAHUAM 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 AONONHUTENbHbIE Mepbl MO
nopasneHuio rapmMoHuK, Danfoss npepnaraeT Ucnonb3oBaTh
cneaytoulee 060pyaoBaHNe NOfABNEHMS:

. VLT® 12-pulse Drives

. VLT® Low Harmonic Drives
. VLT® Advanced Harmonic Filters

. VLT® Advanced Active Filters

MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3aluLLeHbI. 191
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OCHOBHble NPUHLMMbI paboTbi Np...

VLT® AQUA Drive FC 202

11 OcHOBHble NpuHUKMMNbI paboTbl Npeobpa3zoBaTens YacToThbl

B 310" rnaBe npepcTaBeHbl oblwme ceefeHun 06
OCHOBHbIX Y3/1ax 1 KOHTypax npeobpa3oBaTenia 4acToTbl
Danfoss. B Hell onuCbIBalOTCA BHYTPEHHMWE 3IEKTpUYecKue
byHKUMKN 1 GyHKUMM 06paboTku curHanos. MNpueoguTtca
TaKXe OnuncaHune BHYTPEHHEN CTPYKTYpbl YNpaBneHus.

11.1 OnucaHune paboThbl

MpeobpaszoBaTenb YaCTOTbl — 3TO SMEKTPOHHbIN
perynaTop, KOTopblii 06ecrneymsaeT nogady perynmpyemoro
KO/iM4yecTBa nepemMeHHOro Toka Ha TpexdasHblii
ACVMHXPOHHbIV ABuUraTens. MNocpeacTsom nogaum
perynmpyemol 4acToTbl 1 HanpsXeHusa npeobpasoBaTesb
YacToOTbl PErynMpyeT YacToTy BpalueHWsa ABUraTens uam
NoAAEPKNBAET ee MOCTOAHHON MO Mepe U3MeHeHWs
Harpysku Ha gsuratesnb. [peo6pasoBaTesib HacTOTbl MOXeET
TaKXe OCTaHaB/MBaTb U 3aMyckaTb dNeKTpoaBuraTtens 6e3
MEXaHNUYEeCKOro HanPsXEeHVs, BO3HMKAIOLWEro npu rnycke ot
cetu.

I'Ipeo6pasoBaTeJ1b 4acCToTbl ¢yHKLWIOHaJ'IbHO MOXHO
pa3pennTb Ha cieagyrune 4yetbipe OCHOBHbIE obnactu:

Bbinpamurennb

Boinpamutenb coctont ns Tnpuctopos SCR unn gruopnos,
KoTopble npeobpasytoT TpexdasHoe nepemeHHoe
HanpsXeHne B NMMYNbCHOE NOCTOAHHOE HamMpsXeHue.

Lienb noctosAHHOro ToKa (wwHa nocrt. TokKa)

Llenb NOCTOAHHOrO TOKa COCTOUT U3 KaTylwek
WHAYKTUBHOCTU N KOHAEHCATOPHbIX 6aTapel7|, KOTOpble
CTa6I/IJ'Il/13VIpyIOT MMnynbCcHOE NMNOCTOAHHOE HanpAXeHne.

WHBepTOp

NHBepTop ucnonb3yet IGBT ans npeobpasoBaHus
NMOCTOAHHOTO HaMPAXXEHWA B NepeMeHHOe HanpsaXeHne n
nepemMeHHbIN TOK C M3MEHAIOLWENCA YacTOTOMN.

YnpaBneHue

O6nacTb ynpasnieHnss COCTOUT 13 NMPOrPaMMHOro
obecrneyeHns, KOTOpoe yrnpasnAeT o6opynoBaHEM AnA
MofyYeHUs1 MEPEMEHHOIO HAMNPSXKEHUS; NEPEMEHHOe
HanpsXeHre OCYLLECTBNAET KOHTPOJb 1 PerynmpoBKy
ABuratesns nNepeMeHHoro Toka.

2

YTYTY L

130BF777.10

L1
L2
L3

T

| |
| |
| |
> } f— } T2
\ \
\ \
\ \
| |

Sl

A
e

1 BbinpamuTens (SCR/puogbi)

Llel'lb NOCTOAHHOrO TOKa (LWMHa MOCT. TOKa)

NHBepTop (IGBT)

PucyHok 11.1 BHyTpeHHss o6paboTka

11.2 CpepacTtea ynpaBneHus
npeobpasoBaTesieM YacToTbl

[lna KOHTpONA 1 perynmpoBaHna ABUraTensa UCMosb3yoTca
cregyowme npouecchl:
. Monb3oBaTenbCKUn BBOA/3agaHme.

. ®opmurpoBaHne obpaTHON CBA3N.

. Onpepgensemas nonb3oBaTeneM CTPyKTypa
ynpasneHus.

- PeXXnum pa3oMKHYTOro/3aMKHyTOro
KOHTYpa.

- YnpasneHune gsuratenem (CKOpocTb,
KPYTALMIA MOMEHT UKW 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 UCMONb3YeT UCTOYHVK BXOJHOIO
CurHana (Takxke HasblBaeMblli 3agaHvem). NpeobpasosaTenb
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 nunu nepudepunHan
LUIKHA). DTOT METO Ha3blBaeTCA AUCTAHLMOHHbIM
([Auto On] (ABTOMaTMYECKUI PEXNM)) U
NCMONb3YyeTCA MO YMONYAHUIO.
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

AKTBHOE 3aaHune

TepMI/IH «aKTUBHOE 3aflaHNE» OTHOCUTCA K aKTUBHOMY

NCTOYHUKY BXOOHOro CuUrHana. AKTMBHOE 3apaHue

HacTpauBaetca B napamemp 3-13 Reference Site. Cm.
PucyHok 11.2 v Tabnuya 11.1.

MoapobHee cm. pyKo8odCmeao No NPo2paMMupO8aHUIo.

jal
S
Remote N S
reference g
[=3
«®
Remote
(Auto On)
Linked to hand/auto Reference
(Hand On)
| Local |
Local | I
reference b |
| |
| |
LCP keys: P 3-13 Reference Site
(Hand On), (Off),
and (Auto On)
PucyHok 11.2 Bbi6bop akTMBHOro 3agaHusA
KHonku LCP Mapamemp 3-13 Reference | AKTuBHOE
Site 3ajjaHune
[Hand On] (PyuHon CeAsaHHOe PyuyH/ABTO MecTHoe
pexnm)
[Hand On] (PyyH. CeAsaHHOe PyuyH/ABTO MecTHoe
pexum)=(Off (Bbikn.))
[Auto On] CeasaHHoe PyuH/ABTO OncTaHUMOHH
(ABTOMATUUYECKNIA oe
pexum)
[Auto On] (ABTOM. CeasaHHoe PyuH/ABTO OncTaHUMOHH
pexum)=(Off (Bbikn.)) oe
Bce KHoMKmM MecTtHOe MecTtHoe
Bce kKHoOMKM OuncTtaHumoHHoe OwncTaHUMOHH
oe

Ta6nuua 11.1 KoHpurypaumm ¢ MecTHbIM 1 AUCTAaHLMOHHbIM

3agjaHnem

11.2.2 AnctaHUMoHHoe popMUpPOBaHME
3aflaHuni

[ncTaHumMoHHoe popmMMpOoBaHMe 3aaHUA NMeeT MeCTO Kak
npw ynpasfieHNN B PEXMME Pa3OMKHYTOrO KOHTYpPa, Tak 1
B peXnmMe 3aMKHYTOro KoHTypa. Cm. PucyHok 11.3.

B npeo6pasoBaTene 4acTOTbl MOXET NPOrPaMMMPOBaTbHCA
[0 8 npefycTaHOBJIEHHbIX 3aaHni. AKTUBHOE BHYTpeHHee
npeAycTaHOBIEHHOE 3afiaHNe MOXHO BblbpaTb U3BHe C
NMOMOLLbIO LIMPPOBbLIX BXOAOB WM MO WWHE
nocnefoBaTeNnbHOW CBA3W.

Takxe Ha npeo6pa3OBaTenb MOXET NoAaBaTbCA BHELWIHEE
3afjaHue, 4alle BCero yepes QHaNoroBbIn ynpaBnmomvu?l
BXOa. Pe3yanV|py|ou4ee BHellHee 3ajlaHne o6pa3yeTCH
CyMmMunpoBaHmem Bcex NCTOYHMKOB 3aflaHUA U 3afaHNA No
LnHe.

B KauecTBe aKTVBHOrO 33faHNA MOXeET ObiTb BbIGPaHO
cnegyioulee:
. BHewHee 3agaHune

. lNpenyctaHoBneHHoe 3agaHne
. YcTaBKa

. Cymma BHELWHEro 3afgaHvA, npeaycraHOBNEHHOIo
3a4aHNA N yCTaBKN

AKTVBHOE 3afjaHne MOXHO MaclTabupoBsaTb.
MacwTabrpoBaHHOe 3afjaHne BblUNCNIAETCA Cleayowym
ob6pasom:

Y
3adanue = X + X x (m)
roe X — BHelHee 3afaHue, NpeayCcTaHOBNEHHOE 3afaHue
WM cymma 3Tux 3agaHunin, a Y — napamemp 3-14 Preset

Relative Reference B [%].

Ecnu 3HaueHwue Y, napamemp 3-14 Preset Relative Reference,
YCTaHOBNEHO paBHbIM 0 %, GyHKUMA MacwTabupoBaHua Ha
3aflaHue [ieiicTBOBaTb He OyperT.

MG22B250
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130BA357.11
P 3-14
Preset relative ref.
Input command:
Preset ref. bit0, bitl, bit2
l
I P 1-00
[o] L~ Configuration mode
_ [1] ‘T 77777777
] [21 |
I
‘ 5 ‘ (31 Input command: |
et _ Open loop
‘ S & ‘ [41 Freeze ref. |
9 I
! 7] Scale to
Mmoo [51] ! | PRPMHZ [—
‘ o o ‘ ‘ | or %
(61 | \
L J— J [71 P 3-04 | |
L t Ref. function | |
| | max ref. |
| Y % - Remote
\ | Relative [ D ref.
X+ XkY 2 - ! >
S n X 100 +200%
> / +200% EN 5
min ref.
A
No function
] ; on
‘ g Analog inputs _— L Scale to
+200% Closed
‘ 3 |Frequency inputs —— —0‘ *\os;e
- off +100% unit
" . | Ext. closed loop outputs | Frooze rofl
‘H E) ‘ o Input command: & Closed loop
; ‘
n & DigiPot Ref. Preset erveosd €
o ref, "
Input éommand:
Speed up/ speed down
No function v
Y | Analog inputs E—
| 8| 9 inpu Ref. in %
3 Fr Vo T —_— s
‘ 2 equency inputs P
‘ © N ‘Ext. closed loop outputs A
- Y
& & 'DigiPot
o \4
External P 1-00
reference Configuration mode
in % |
Increase .
No function | 0/1 > Digipot ref.
] ‘ Decrease pigiPot
Analog inputs E— — + o
‘ g ‘ ginp Closed loop } 0/1 7y 200%
‘ Q |Frequency inputs —— +200%
" Feedback handling
.. | Ext. closed loop outputs FB controlled setpoint Clear
g 0% 0/1

P 3-17
L

DigiPot

Bus

reference

Open loop

PucyHok 11.3 iuctaHunoHHoe ¢popMumpoBaHue 3agaHus
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11.2.3 ®opmupoBaHme obpaTHON CBA3N

OyHKuMo popmMMpPOBaHUA CMrHana obpaTHON CBA3M MOXHO KOHUIypypoBaTb TakMm 06pa3om, UTobbl OHa AeicTBOBana C
NPUIOXKEHNAMY, TPEOYIOLMMU YCOBEPLIEHCTBOBAHHOIO PETYIMPOBaHNUA, HAaMPUMEpP C HECKONIbKUMU YCTaBKamu 1
HeCKONbKUMM TUNamu obpatHol cBaAsun. Cm. PucyHok 11.4. OBbIUHO MCMONb3YIOTCA TPY TWMa ynpaBieHus:

OpHa 30Ha (ofHa ycTaBKa)
3TOT TMN ynpaBneHus ABNAeTcA 6a30BbIM NpU KoHOUrypauuy obpaTHow cBA3W. YcTaBka 1 npubaBnseTcs K tobomy apyromy
3alaHuIo (eCNIM OHO MMeEeTCs) 1 BblbrpaeTca curHan obpaTHOM CBA3W.

HeckonbKo 30H (ogHa ycTaBKa)

Mpwn 3TOM TVNe ynpaBneHWA NCNoNb3yeTca 2 Uy 3 AaTunka obPaTHOW CBA3U, HO TONIbKO OfjHa ycTaBKa. CurHasnbl obpaTHOM
CBA3M MOTYT CKJ1aAblBaTbCA, BbIUMTATbCA UW YCPEOHATLCA. Kpome TOro, MOXeT 1CMosb30BaTbCA MaKCMaibHoe v
MVHUMaNbHOe 3HauyeHue. B 3Tol KoHbMrypaLmm ncnonb3yeTca TONbKO ycTaBKa 1.

HeckonbKko 30H (yctaBKa/obpaTHas cBA3b)

CkopocTbio Npeobpa3oBaTesiA YacTOTbl YNpaBAAeT napa ycTaBka/cMrHan obpaTHON CBA3M C HanbosbLel Pa3HOCTbIO.
MakcrmanbHoe 3HaueHve CTpPeMuTCA NoAAepKMBaTb BCe 30HbI HAa YPOBHE WM HUXKE COOTBETCTBYIOLMX YCTAaBOK, @ MUHUMYM
— Ha ypOBHe WM Bbllle COOTBETCTBYIOLIMX YCTaBOK.

Mpumep

MprmMeHeHne ¢ 2 30Hamu, 2 ycTaBkamu YcTaBKa 30Hbl 1 paBHa 15 6ap, a curHan obpaTHoM cBA3W paseH 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 (curHan obpaTHom
cBA3U 6onblue YCTaBKK, T. €. pa3HOCTb oTpuuatenbHan). Ecnv BbibpaH MuHnmMym, Ha NMUA-perynatope ycTtaHaBnmBaloTcA
yCTaBKa M cUrHan obpaTHOM CBA3M 30HbI 1, MOCKOMbKY OHa MMeeT 6onbLyI0 pa3HOCTb (CMrHan obpaTHONM CBA3M MeHblue
YCTaBKW, T. €. Pa3HOCTb MOJIOXKUTENIbHAA).

S | . 2
Setpoint to g-
\ | Reference o
\ | Handling @
Setpoint 1 i > @
P 20-21 ‘ \
\
Setpoint 2 . | |
P 20-22 | ‘
\ ) : )
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 06pa6oTKn curHana o6paTHol CBA3N

MNpeo6pasoBaHue o6paTHOI CBA3N

B HeKOTOpbIX NPVIMEHEHUAX MONE3HO MCMONb30BaTb Npeobpa3oBaHye curHana obpatHon ceAsu. OavH U3 NPUMEpPoB —
UCnosb3oBaHWe CUrHana AasneHus Ana GopmMrpoBaHWA cUrHana obpaTHOW cBA3M Mo pacxody. MoCKoNbKy KBagpaTHbIN
KOpeHb 13 aBNeHnA NponopLnoHaneH pacxoay, KBaApaTHbIN KOPeHb U3 CUrHana AaBfieHnA JaeT BeIMUnHY,
NPOoMNoOpLMOHanbHyto pacxody, cM. PucyHok 11.5.
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. o
Reference signal 5
o]
| . Reference + PID &
Parameter 20-01 ¢ R
Parameter 20-04 -
Desired flow Parameter 20-07
FB conversion FB p
Flow u
Flow
p
FB signal

PucyHok 11.5 MNpeo6pa3oBaHue obpaTHOI CBA3N

11.2.4 O630p CTPYKTYpbl ynpaBieHna

CTpyKTypa ynpaBneHusi NpeacTaBaseT cob6oi NporpaMMHbIA NPOLECC, KOTOPbIV YNPaBAseT ABUraTeNneM, NCXoaA U3 3aaHHbIX
nonb3oBaTenem 3HaueHnin (Hanpumep, 06/MVH), a TaKXKe 13 HanMunsa UM OTCYTCTBUA OBPATHOM CBA3U (3aMKHYTbIA UK
Pa3oMKHYTbIN KOHTYp). OnepaTop onpeaensaeT napameTpbl ynpasneHus B napamemp 1-00 Configuration Mode.

BO3MOXHO MCMONb30BaHNe CneayoLmX CTPYKTYP ynpaBneHus:

CTpyKTypa ynpaBneHus ¢ pasoMKHYTbIM KOHTYPOM
. CkopocTb BpalleHna (06/M1H)

. Ycunue npm 3ataxke (H-m)

CTpyKTypa ynpaBneHus € 3aMKHYTbIM KOHTYpPOM
. CkopocTb BpatleHus (06/MuH)

. Ycunue npu 3ataxke (H-m)

. Mpouecc (onpepensiemble NoNb30BaTENEM efUHNLbI U3MepeHUs, Hanpumep, GyTbl, IMHUK B MUHYTY, GYHTbI Ha KB.
atonm, %, 6apbi)

11.2.5 CTpyKTypa yrnpasneHua ¢ pa3oOMKHYTbIM KOHTYPOM

B pexrmMe pa3oMKHYTOro KOHTypa npeobpa3oBaTtesib YacTOTbl ANA YNPaBAeHNA CKOPOCTbIO WK KPYTALUM MOMEHTOM
ABUraTena UCnonb3yeT OfHO WM HECKONbKO 3aflaHnii (NoKanbHbIX UK yaaneHHbix). CywecTByeT 2 Tuna ynpasfieHns C
1CNosb30BaHMEM Pa3OMKHYTOro KOHTypa:

. PerynuposaHue ckopoctu. O6paTHas CBA3b OT ABUraTens OTCYTCTBYET.

o PerynupoBaHune KpyTawero momeHTa. Micnonbayetca B pexume VVCH. 31a GyHKUMA NCMNONb3YeTCa B MEXAHUYECKU
YCTOMUMBBIX NPUMEHEHWAX, HO NMEET OrPaHNYEHHYI0 TOYHOCTb. DYHKLUMUA KPYTALLErO MOMEHTA C Pa3OMKHYTbIM
KOHTYpOM paboTaeT TONbKO B OAHOM HamnpaBfieHWy BpaleHus. KpyTawmii MOMEHT pPaccUMTbIBAETCA Ha OCHOBE
M3MepeHna ToKa npeobpasosartens Yactotbl. CM. 2naea 12 lpumepsl npumeHeHuUs.
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B KoHdurypaumu, nokasaHHom Ha PucyHok 11.6, npeobpa3oBaTtesib YacToTbl paboTaeT B peXxunMe C Pa3OMKHYTbIM KOHTYPOM.
OH npviHMMaeT BXofHble curHanbl Kak oT LCP (pyuYHOI pexkum), Tak 1 CUrHanbl OT YAaneHHOro MCTOYHUKA (aBTOMaTUYeCKMi
pexum). CurHan (3afiaHne CKOpOCTW) NOMyYeH 1 M3MEHEH B COOTBETCTBMU CO CieayowWwymMmn o6pa3omM napameTpamu:

. 3anporpamMmmrpoBaHHble MUHVMMAJIbHBIA Y MAaKCUMAnbHBbIA Npefenbl ckopocTu (B 06/MuH 1 ).
. Bpems pa3roHa u 3amepaneHus.

L] HanpaBneHme BpalleHnA asurartena.

3aTem 3agaHue nepepaeTca ganee Ans yrnpasneHus ABuraTesnem.

P4-13 2
Motor speed o
Reference high limit [RPM] ~_100% é
handling P 4-14 2
Remote Motor speed P 3-4* Ramp 1 -
reference high limit [Hz] P 3-5% Ramp 2 S T0% O\ To motor
|[Remote — — control
Auto mode \ /
Linked to hand/auto Reference Ramp
Hand mode | Local | H ‘
Local | | P41 100% \
reference Motor speed
| - \
scaled to T | low limit [RPM] L o
RPM or Hz | | ParraN |
100% P4-10
\ p3-13 \ Motor speed
p
LCP Hand on, Reference P4-12 direction
off and auto site Motor speed
on keys low limit [Hz]

PucyHok 11.6 Bnok-cxema CTPYKTypbl ynpaBfieHUA C Pa3OMKHYTbIM KOHTYpOM

11.2.6 CTpyKTypa ynpasiieH/A C 3aMKHYTbIM KOHTYPOM

B peXnme 3aMKHYTOro KOHTypa npeo6pasoBaTenb 4acToTbl ANA ynpaBneHna gsuratenem ncnonb3syet ogHO Wi HECKOJIbKO
3afaHn (NOKanbHbIX UK y,ElaJ'IEHHbIX). I'Ipeo6pa3OBaTenb nosiydaeT CUrHan O6paTHOI7I CBA3N OT AaTyMKa, YyCTaHOB/IEHHOIO B
cucteme. 3aTem OH CpaBHMBaET CUrHan O6paTHOl7I CBA3M C BEIMYMHOW 3afaHuA YyCTaBKU 1 onpeaenAaeTt, UMeeTcAa nu
paccornacoBaHune mexay 3sTuMmn AByMA CUrHanamu. Mocne atoro npeo6pa3OBaTenb N3MeHAET CKOPOCTb Asurartensa, yTobbI
YCTPaHNTb 3TO paccoryiacoBaHune.

PaccmoTpum, Hanprmep, HAaCOCHYIO CUCTeMY, B KOTOPOI CKOPOCTb Hacoca perynnpyetca Takum obpasom, 4tobbl cTaTmyeckoe
JaBneHue B Tpyb6onpoBoge 0CTaBasocb NOCTOAHHbIM (M. PucyHok 11.7). Mpeobpa3oBaTenb nonyyaeT curHan obpatHom CBA3M
OT [aTuMKa, YCTaHOBMIEHHOIO B CUCTeMe. 3aTeM OH CpPaBHMBAET CUrHan obpaTHON CBA3U C BEIMYMHON 3afaHnA YCTaBKU 1
onpenenseT paccornacoBaHve MeXay STUMK CUrHanamu, ecim oHo ecTb. lMocse 3Toro OH M3MeHAeT CKOPOCTb ABUraTens,
4TO6bI KOMMEHCMPOBATb 3TO PaccornacoBaHue.

YcTaBKa CTaTMUECKOro [aBeHus ABNAETCA CUrHaNoM 3afjaHusa Ana npeobpasosatens yacToTbl. [laTuvk AaBneHns nsmepser
TeKyllee CTaTuuecKoe faBrieHne B TpybonpoBofde U NofaeT U3MepeHHoe 3HaueHre Ha Npeobpas3oBaTeslb YacToTbl B KauecTBe
curHana obpatHon ¢BA3u. Ecnn curHan obpaTHoi cBA3W Gonblue 3ajaHNA YCTaBKKM, Mpeobpa3oBaTenb YacToTbl 3amegnaer
BpaLleHMne, CHIKasA faBnieHne. AHaorMuHo, eCsin AaBneHvie B Tpyb6oNpoBoae HUXKE 3aAaHuA YCTaBKy, npeobpasoBaTtesnb
UacToTbl YBENUUMBAET CKOPOCTb, YBEIMUMBAA AaBNEHNE, CO3AaBAaEMOE HACOCOM.

CywecTByeT 3 TMMa ynpasfieHUA C UCMOMb30BaHMEM 3aMKHYTOrO KOHTYypa:

. PerynupoBaHue ckopoctu. 3TOT TUN yrnpasfeHus TpebyeT nogaun Ha BXO4 CUrHana obpaTHON CBA3U MO CKOPOCTU
ot MUA-perynatopa. MNpaBuibHO ONTUMM3NPOBAHHOE PErynnpoBaHMe C 0OpPaTHOW CBA3bIO MO CKOPOCTU
obecrneunBaet 6onee BbICOKY TOUHOCTb, YUEM PerynmpoBaHue cKopocTu 6e3 obpaTHoN cBA3n. PerynsaTtop ckopocTu
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BbIGMPAET, Kakol BXOA CrepyeT NCMoMnb30BaTh B KauecTBe obpaTtHol ¢Basu MUL-perynatopa ckopocTu B
napamemp 7-00 Speed PID Feedback Source.

PerynupoBaHuve KpyTswero MomMeHTa. 3TOT TUM YNpaBieHNa UCMONb3YeTCs B PEXMME MarHUTHOrO NMOToKa C
06paTHOI CBA3bIO OT SHKOAEPa 1 obecrneymBaeT NPEBOCXOAHbIE XapPaKTEPUCTMKN BO BCEX YETbIpeX KBagpaHTax U Ha

BCeX CKOPOCTAX ABUratens.

DOyHKUMA perynmpoBaHMa KPYTALLEro MOMEHTa MCNONb3yeTcA B NPUMEHEHUAX, rae KPYTALWMA MOMEHT Ha BbIXOLHOM
Bany ABuratensa ynpasnseT NpuMeHeHNeM 3a CYeT KOHTPONA HanpsKeHun. PerynmpoBaHre MOMEHTa MOXHO
Bbl6paTtb B napamemp 1-00 Configuration Mode — nn6o [4] Mom. 6e3 06p. cs., nnbo [2] MomeHm 3amsaxKu.
HacTpoiika KpyTsLiero MoOMeHTa BbIMONHAETCA MNOCPeACTBOM HAaCTPONKU aHaloroBoro unu undpoBoro 3agaHus, unm
3afaHnA No wuHe. KoapdurumeHT orpaHnyeHnsa MakcManbHOW CKOPOCTY yCTaHaBNUBaeTcs B napamemp 4-21 Speed
Limit Factor Source. ns ncnonb3oBaHus QYHKUMM PEryimpoBaHnsa KpyTALLErOo MOMEHTa PEKOMeHZyeTCs NMpoBecTy
npoueaypy nonHon AA[l, NOCKONbKy NpaBuibHble AaHHble ABUraTensa Ype3BblualiHO BaXKHbl ANA ONTUManbHON

paboTbl.

ynpaBneHme TeXHONOrnyecknm npoLeccom. |/|CI'IOJ'Ib3)/ETCﬂ ANA perynnpoBaHnA napameTpoB NMPUMEHEHNS,
n3mepAaemMblX pasiMyHbiIMA AaTynKamin (Hanpmmep, AaTYMKOM AaBneHuA, TemnepaTtypbl, pacxo,ua) N KOppeKTnpyemblx
NOAKNIYEHHbIM ABUraTenem C NOMOLUbIO HaCOoCa U BEHTUNATOPA.

Ref.
Handling
(Illustra-
tion)

\J00%

7 0% ™

L

(x)
>/

Feedback
Handling
(Illustra-

tion)

*[-1]

130BA359.12

Scale to
speed

To motor
.
control

\J00% \
\
I
P 20-81 -100% P4-10
PID Normal/Inverse Motor speed
Control direction

PucyHok 11.7 Bnok-cxema perynatopa € 3aMKHYTbIM KOHTYpOM

Mporpammupyemble pyHKLMMN
XoTA 3HaueHVA MO yMONYaHUo AnA Npeobpa3oBaTens YacToTbl B 3aMKHYTOM KOHTYpe 06bluHO obecrneunBatoT
YAOBETBOPUTENbHbIE paboune XapakTepuUCTUKY, yNpaBieHNe CUCTEMOIN YacTo yAaeTca ONTMMM3NPOBaTb HACTPONKON
HeKoTopbIX NapameTpos MU-ynpasneHua. [Jna BbINOAHEHWA 3TON ONTMMU3aLMK UCNONb3yeTca GyHKUMA asmomamuyeckol
Hacmpouku.

MHBepcHOe perynnpoBaHme — CKOPOCTb ABUraTenA NoBbIWAETCA NMPU BbICOKOM CUrHane o6paTHOW CBA3N.

MyckoBas yacToTa NO3BOMAET CUCTEME ObICTPO AOCTUYL Paboyero COCTOAHUA, Npexae YeM yrnpaBneHue 6yaer
nepegaHo MO-perynatopy.

BCTpOEHHbIVI d)I/IJ'Ipr HVXHUX YaCTOT — CHUXaeT NoMexn B CUrHane O6paTHOIﬁ cBA3N.

11.2.7 O6paboTka CMrHanoB ynpaBneHus

CMm. pasgen AKmugHble/HeakmugHble Napamempel 8 PasUuyHbIX PeXUMAax ynpassieHus npeobpdsosamess 4acmomesl B
pyKogodcmae no NPoPamMMUpPOBAHUI0 A1 NOYYEHUA CBEAEHUN O JOCTYMHbIX KOHOUIypaumusax ynpasneHns B 3aBUCUMOCTA
OT TOro, KaKoWi ABuratenb BbibpaH — ABUraTeslb NEPEMEHHOTO TOKA WM HEABHOMOJIOCHBIN LBUrATENIb C MOCTOSHHBIMU
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

high limit (Hz)

+f max.

| N
High P 3-%% ! Motor
‘ I

|
|
| [E—
| | controller
Ref. I — / N
‘ Ramp

-f max.
J/ SN

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

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 KoHPUrypaumin ¢ pa3soMKHYTbIM U 3aMKHYTbIM KOHTYpOM

Ha PucyHOK 11.8 pe3synbrupytouiee 3agaHne ot CUCTEMbI d)OpMI/lpOBaHI/IH 3afaHNA NPUHUMAETCA N NepefaeTca Yepes Cxembl
orpaHnyeHna NsMmeHeHnAa CKOPOCTU U OrpaHNYeHNA CKOPOCTU N TOJIbKO MOCNe 3TOro Ucnonb3yeTca ana ynpasneHua
asuratenem. 3atem BbIXOAHOW CUrHan CUCTEMbI ynpaeneHua apuratenem orpaHM4YnBaeTcA MakcimasbHbIM YaCTOTHbIM
npenenom.

Ana Mapamemp 1-01 Motor Control Principle yctaHoBneHo 3HaueHwue [1] VWC*, a gna napamemp 1-00 Configuration Mode —
3HaveHwue [0] Ck-cms, 6e3 06p. ce. Ecnn napameTp napamemp 1-00 Configuration Mode nmeeT 3HaueHue [1] Ck-cme,
3AMKH.KOHM., pe3ynbTupyloLiee 3ajaHne nepefaeTca OT CXeM OrpaHNYeHNA U3MEHEHNA CKOPOCTW M OFPaHNYEHNA CKOPOCTH
Ha MM -perynatop ckopocTn. NMapameTpsl MAO-perynnposBaHnAa CKOPOCTN BXOAAT B rpynny napameTtpos 7-0* [IN[-
pezynam.ckop. Pesynbtupyiolee 3agaHue ot MN[-perynatopa cKopocTu nepefaeTca Ana ynpasneHua ABuratenem
orpaHvMyeHVem no npeaesnbHON YacToTe.

YTo6b1 cnonb3oBath MUI-perynatop npouecca Ans perynmpoBaHna B 3aMKHYTOM KOHTYpe, HanprMep, CKOPOCTU UIn
[aBNeHus B yrnpaBnsemon cucteme, BolbepuTe [3] Mpoyecc B napametpe napamemp 1-00 Configuration Mode. MapameTpbl
MO-perynsaTopa npouecca HaxogATca B epynnax napamempos 7-2* OC d/ynpaen. npoy.) n 7-3* Ynp.[M1J-pez.npou.
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11.2.7.2 CTpyKTypa ynpaBneHNs B pPeXXUMe PerynmpoBaHMA MarHUTHOrO Nnotoka 6e3 gatumka

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

P 7-20 Process feedback
1 source
P 7-22 Process feedback
2 source

PuicyHoK 11.9 CTpyKTypa ynpaBneHus B pexnme perynupoBaHMA MarHUTHOro NoToka 6e3 gaTtumka Ans KoHoUrypaumi c
Pa3OMKHYTbIM 1 3aMKHYTbIM KOHTYPOM

Ha PucyHok 11.9 pe3ynbTupytoulee 3afaHne OT cucTembl GOpMUPOBAHMSA 3afaHNA NMOAAETCSA Yepes CXeMy OrpaHnYeHus
W3MEHEHUA CKOPOCTU M OFPAHMYEHMs CKOPOCTU B COOTBETCTBUM C YKa3aHHbIMM YCTaHOBKaMM MapameTpoB.

Mapametp Mapamemp 1-01 Motor Control Principle nmeet 3HaueHue [2] Flux 6e3 damyuka, a napamemp 1-00 Configuration
Mode — 3HaueHue [0] Ck-cme, 6e3 06p. c8. PacueTHblln crHan obpaTHON €BA3M No ckopoctn dopmupyetca ana M-
perynatopa CKOpOCTU C Lefbio ynpaBneHna BbixofHoW yactotoi. Ana M-perynatopa ckopocT Heobxoanmo 3afaTb
napameTpsbl 1, U n [1 (epynna napamempos 7-0* [V[]-peaynam.ckop.).

Bbi6epuTe [3] Mpoyecc B napameTpe napamemp 1-00 Configuration Mode, utobbl ncnonb3osatb MN-perynatop npouecca ans
perynupoBaHua ¢ obpaTHOl CcBA3bIO B ynpasnsaemoln cucteme. NMapametpol MU[-perynatopa npouecca HaxoAATcA B epynnax
napamempos 7-2* OC 0/ynpaen. npoy.) n 7-3* Ynp.MJ-pez.npouy.

11.2.7.3 CTpyKTypa ynpaBieHusa No MarHUTHOMY MOTOKY C 06paTHOWM CBA3blO OT ABUraTens

P1-00 P 1-00 =
Config. mode Config. mode E
| Torque | <
| R
\ P 4-13 Motor speed -
‘ high limit (RPM) | P 4-19
P 4-14 Motor speed | Max. output
‘ high limit (Hz) ‘ freq.
p7-2* | High p3-** P 7-0* | +f max.
e ~__
Ref. + @ Process | L |- Ramp + Speed |  +— 1 _|Motor
U PID PID controller|
- 7/ N\
‘ Low -f max.
P 7-20 Process feedback P 4-11 Motor speed IF;I7D_OO
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 CBA3blO OT ABUraTens

B koHOurypauum Ha PucyHok 11.10 ynpaBneHue fBuratefiem OCyLeCcTBAAETCA MO CUrHany obpaTHON CBA3W OT 3HKOAepa unn
pe3onBepa, YCTaHOBIEHHOIO HeMoCpeACTBEHHO Ha Bany ABuratens (HacTpavBaeTcsa B nap. napamemp 1-02 Flux Motor
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Feedback Source). Pe3ynbTrupyoliee 3afaHne MOXET MCMONb30BaTbCA B KauecTBe BXofHOro curHana ana NUO-perynatopa
CKOPOCTV WM HEMOCPEACTBEHHO KaK 3alaHne KPYTALLEro MOMeHTa.

Ona Mapamemp 1-01 Motor Control Principle yctaHoBneHo 3HaueHue [3] Flux ¢ OC om dgueam., a pna napamemp 1-00 Configu-
ration Mode — 3HaueHwe [1] Ck-cms, 3amkH.koHm. MapameTpbl NMAO-perynupoBaHua CKOPOCTU BXOAAT B 2pynny ndpamempos
7-0* MY -peaynam.ckop.

PerynupoBaHve MmomMeHTa MOXHO BblOpaTb ToNbko B KoH$Urypauum Flux ¢ OC om dgueam. (napamemp 1-01 Motor Control
Principle). Mpwn Bbibope 3TOro pexvma 3agaHue Bbipaxaetca B H-mM. 3To He TpebyeT 06paTHOI CBA3M MO MOMEHTY, MOCKONbKY
baKTMUeCKMn MOMEHT PaccUnNTbIBAaETCA Ha OCHOBE M3MepeHna ToKa npeobpasoBaTens 4acToTbl.

M O-perynatop npouecca MoOXeT UCNoNb30BaTbCA ANIA PEryNIMPOBaHNA NO 3aMKHYTOMY KOHTYPY CKOPOCTU WAV AaBleHns B
ynpasnsemon cucteme. MapameTpol MNO-perynatopa npouecca HaxogaTcsa B epynnax napamempos 7-2* OC d/ynpaesn. npoy.)
n 7-3* ¥np.lM1/f-pez.npou.

11.2.7.4 BHyTpeHHee perynupoBaHuie Toka B pexume VVC*

Korga KpyTAWwmMin MOMEHT ABWUraTena NpeBbilaeT npefesibHble 3HaYeHNA KPyTALEero MOMEHTa, YCTaHOB/EHHbIE B
napamemp 4-16 Torque Limit Motor Mode, napamemp 4-17 Torque Limit Generator Mode n napamemp 4-18 Current Limit,
BKJI0YAETCA BCTPOEHHbIV perynatop npeaenbHoro Toka.

Korpa npeobpa3oBatenib 4acTOTbl JOCTUrAeT NpeAena no TOKy B ABUraTellbHOM WM B PEKYNEpPaTVBHOM PEXMME, OH
CTPEMUTCA KaK MOXHO CKOpPee CHU3UTb TOK HVXEe YCTAaHOBNEHHbIX NpefenoB Aff MOMeHTa 6e3 notepu ynpasneHus
SneKTpoABUraTenem.
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12 Tpumepbl npyMeHeHnA

Mprmepbl, NprBefeHHble B AaHHOM pa3fene, HOCAT MapameTpbi
CNpaBOYHbIV XapaKkTep Ana Hanbonee PacnpoCTPaHEHHbIX o DyHKumA HacTporiika
C/lyyaeB MpUMeHeHuA. g Mapamemp [1] Brsmiou.
§ 1-29 Automatic | nonHoti AAL

HacTpoiikn napameTpoB ABNAOTCA ~ | Motor

pervoHanbHbIMM MO YMONYAHWIO, eC/IN He yKa3aHo Adaptation

NHoe (BblbupaeTca B napamemp 0-03 Regional (AMA)

Settings). MNapamemp [0] He

MapameTpbl, MMeloLiMEe OTHOLIEHNE K K/IEMMaM, a 5-12 Terminal | ucnonesyemca

27 Digital Input

TaKXe X 3HayeHMA yKa3aHbl pAAOM CO CXeMaMu.

Mpun HeO6XOAMMOCTM OTOBPAXKATCA HACTPONKM
nepeksoyaTenein ana aHanoroBbIX TEPMUHAIOB
knemm A53 vnu A54.

Mpw ncnonb3sosaHum dyHKumm STO, ana paboTbl
npeobpasoBaTenia YacToTbl C
3anporpaMMMpPOBaHHbIMN 3HAYEHNAMN 3aBOACKNX
HaCTpoeK Mo yMonuYaHuo mexay Knemmamu 12 n
37 MOXeT NoHagobuTbCA NepemMblyka.

KoHdurypaumm nposoaku ans
aBTOMaTWYeCKoW aganTtaymm
neuratens (AAL)

* = 3HayeHVe NO yMon4aHmio

MpumeyaHna/KommeHTapum.

Hactponte epynny napamempos

1-2* [laHHble 0suzamens B

COOTBETCTBUN C

XapaKTepuctnkammn asuratens,

B3ATbIMM C NACNOPTHOMN

TabnUuKM.

Tabnuua 12.2 KoHpurypauma nposoaku ana AAJ] 6es

MOAKNIOYEHHO Knemmbl T27

Ta6bnuua 12.1 KoHdurypauma nposogku ana AAJ c
noaknyeHHon Knemmon T27

Feedb. Value

MapameTpbl
° OyHKUMA Hactpoliika
2 Mapawemp T Bovon 12.2 KoHdurypauma npoBoaku ans
% 1-29 Automatic | nonroi AAJ dHaJ1I0roBoro 3afgaHnAa CKOpoCTn
[aal
~ [ Motor .
Adaptation apameTpbl .
(AMA) ITI g DyHKuMA Hactpoiika
*
MNapamemp [2]* Beibee, § Itapamemp 0078
; . 2| 6-10 Terminal
5-12 Terminal | uHeepcHebil 2
L]
27 Digital Input 53 Low Voltage
*
* = 3HayeHrie No yMONYaHuio +10V 50! HapaMemp' 108
MprumMeyaHna/KoMMeHTapun. AIN 53 563-: TZ”;TGI
HacTpoiite 2pynny napamempos AIN 544 igh Voltage
1-2* JlaHHble deuzamens B com 55 llapamemp 0 06/MmH
AOUT 42 6-14 Terminal
COOTBETCTBUU C 0-10V
Com 39 53 Low Ref./
XapakTepucTMKamu fBuraTens,
. \ Feedb. Value
B3ATbIMM C NacrnopTHON U-1
TabnnuKm E lNapamemp 1500 06/MuH
6-15 Terminal
A53 53 High Ref/

* = 3HayeHvie N0 YyMONYaHMio

MpumeyaHna/KommeHTapum.

Ta6nuua 12.3 KoHpurypaumsa npoBoAKU ANl aHaNoroBoro

3alaHNA CKOPOCTU (HanpsXeHue)
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Mpyimepbl NnpuMeHeHUs

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

MapameTpbl
= QyHKUMA HacTtponka
& | Mapamemp 4 mA*
\ § 6-12 Terminal
T |53 Low Current
+10V 50 lMapamemp 20 mA*
AIN 53 + 6-13 Terminal
AIN 54 53 High Current
COM 55 lMapamemp 0 06/MUH
AOUT 42 " 4-20mA | 6-14 Terminal
com 39 53 Low Ref./
Feedb. Value
v Mapamemp 1500 06/mMuH
Ij' 6-15 Terminal
A53 53 High Ref./

Feedb. Value

* = 3HayeHrie NO yMONYaHuio

MprumMeyaHna/KoMMeHTapun.

Ta6bnuua 12.4 KoHpurypaumsa npoBoAKU ANA aHaNoroBoro

3aflaHNA CKOPOCTN (TOK)

12.3 KoHourypauma npoBogku ana nycka/

o~
Speed G
%
@
R
Start/Stop (18)
PucyHok 12.1 MNyck/octaHoB c Safe Torque Off
MapameTpbl
DOyHKUMA HacTponka
Mapamemp 91
5-10 Terminal 18 | MmnynecHbili
. Digital Input 3anyck
lMapamemp [6] OcmaHos,
5-12 Terminal 27 |uHeepcHeili
» |Digital Input

* = 3HayeHve No yMon4yaHuo

MNpumeyaHna/KommeHTapumn.

Ecnn gna

napamemp 5-12 Terminal 27

Digital Input BbIGpaHO 3HaueHue

[0] He ucnone3yemcs,

nepemblyka Ha Knemmy 27 He

OCTaHOBa
Tpebyetca.
MapameTpbl

FC o DOyHKUMA HacTpoiika o
124V " % Mapamemp [8] Mycx* §
+24V 13 § 5-10 Terminal g
DIN 180———= |18 Digital Input <
DIN 19 Mapamemp [0] He
coM 20 5-12 Terminal ucnosnesyemca
DIN 27 27 Digital Input
DIN 29 Mapamemp 1]
DIN 32 f

5-19 Terminal | Aeap.cueH.6e3 Tabnuua 12.6 KoHdurypauus npoBoaKn AN UMMYNbCHORO
E:E ;’3 37 Digital Input  [on.ocm nycka/ocTaHoBa
7
f * = 3HayeHMe Mo ymon4yaHuo
110 - NpumeyaHus/KoMMeHTapum. Speed E
AIN 53 Ecnu gna &C’?
AIN 54 napamemp 5-12 Terminal 27 §
COM 55 Digital Input Bbi6paHO 3HaueHue -
AOUT 42 [0] He ucnone3yemcs,
coOM 39 nepemblyka Ha Knemmy 27 He [
/\ Tpebyercs. J—|— rj
Latched Start (18)
Stop Inverse (27)
Tabnuua 12.5 KoHpurypauma npoBogKu AnA KomaHAbl
nycka/octaHoBa c Safe Torque Off
PucyHoK 12.2 IMnynbcHbIN 3anycK/OCTaHOB, MHBEPCHDIN
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MapameTpbi 12.4 KoHdurypauma npoBoaKu ona
] Oyukuua | Hactpoitka BHelLLHero copoca aBapuitHoi
24V 12 flapawemp | [8] Tlycx CUrHaNM3auMy
424V 13 5-10 Terminal 18
DIN 18 y |Digital Input Mapametpbi
DIN 19 »  |[lapamemp [10] Pesepc DyHKuMA Hacrpoiika
coM 20 5-11 Terminal 19 Tapavemp [1] Cépoc
DIN 27 Digital Input 5-11 Terminal
E:E ;z | Mapamemp 10] He 19 Digital Input
DIN 33 > 5-12 Terminal 27 | ucnonesyemc p ¥ = 3Hayenve Mo ymonuaHuIo
Digital Input q MpumeyaHns/KoMMeHTapun.
Mapamemp [16] lpedycm. I
+10V 50 5-14 Terminal 32 |3a0., 6um 0
AIN 53 Digital Input
AIN 54 MNapamemp [17] Mpedycm.
Ccom 55 5-15 Terminal 33 |3ad., 6um 1
AOUT 42 _ Digital Input
§; lMapamemp
% 3-10 Preset
it Reference
MpepycT. 25% _
3agaHue 0 50% é
Mpeaycr. 75% %
3agaHue 1 100% 8
MpepycT.
3afaHue 2
MpepycT.
3afjaHue 3
* = 3HauyeHMe MO YMOYaHUIO
MpumeyaHnA/KoMMeHTapun. Ta6nuua 12.8 KoHpurypauma npoBofAKu AnsA BHewHero cbpoca
aBapuiHON CMrHanM3auumn

Tabnuua 12.7 KoHdurypaumsa npoBogKm Ana nycka/ocraHoBa ¢

peBepcoM 1 4 NpeAyCTaHOB/IEHHBIMN CKOPOCTAMMN
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Mpyimepbl NnpuMeHeHUs

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

12.5 KoHdurypauma nposBoaku ans Speed 1 s
3aAaHMA CKOPOCTN C MOMOLLbIO Reference P“T:/EN/E—E\ 2
PYUYHOTrO NOTEeHLMOMeTpa i ; ; ; ; ; ; ; > 3

Napametpbl Start (18) ] I/' i : : : i i L
- OyHKLMA HacTpoiika Freezeref(27) | . : : o
g a, 0,07 B* Speed up (29) ‘—_’1 ] | r"
s pamemp , p P T T
\ § 6-10 Terminal Speed down (32) "1
|53 Low Voltage

+10V 50 lMapamemp 10 B* PucyHok 12.3 lMoBbiweHne/noHmKeHne cCKopocTn

AIN 53— =3k 617 Terminal

AN >4 53 High Voltage

CcoOM 55

AOUT 4 lapamemp 0 06/mun 12.7 KoHdurypauma npoBogKu ans

oM 39 6-14 Terminal noakoueHns cetn RS485

53 Low Ref/
Feedb. Value Mapametpbl
u-l Mapamemp 1500 06/mMuH o OyHKUMA HacTpoiika
E 6-15 Terminal g Mapamemp nu=
A53 53 High Ref./ 8 8-30 Protocol
Feedb. Value 8 Mapamemp 1%
* = 3HayeHMe No ymon4yaHuo 8-31 Address
MpumeyaHna/KommeHTapum. Tapamemp 9600*
8-32 Baud Rate
* = 3HaueHMe MO YMONUYaHUIO
Tabnuua 12.9 KoHpurypauma npoBoAKU ANA 3afiaHNA CKOPOCTM MpumedaHuA/KommeHTapuy.
(c nomoLyblo PyYyHOro NOTEeHLMOMeTpa) BeiGepure npotokon, anpec v
CKOPOCTb Nepefaun ¢
12.6 KoHdpurypaums npoBoakm ans FIOMOILPIO STVX NAPaMETPOE.
MOBbILIEHNA/NTIOHUKEHWNSA CKOpOCTHn
MapameTpbl
OyHKUMA Hactpoiika
Mapamemp [8] Myck*
5-10 Terminal
18 Digital Input
lMapamemp [19]
5-12 Terminal | 3agukcupos.
27 Digital Input |3adaHue
lMapamemp [21] Yeen. RS-485
5-13 Terminal cKop.
29 Digital Input
§ lMapamemp [22] CHUX.
% 5-14 Terminal | ckop.
@ |32 Digital Input
* = 3HadeHue No ymMOonuaHmio Ta6nuua 12.11 KoHdurypauus npoBoAKM ANA NOAKNIOYEHUA
MNpumeyaHna/KommeHTapumn. ceTn RS485
Ta6bnuua 12.10 KoHpurypauma npoBofaKu ans
NOBbILLEHNA/NMOHMKEHNA CKOPOCTH
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VLT® AQUA Drive FC 202

12.8 KoHdurypauma npoBogku ona
TepMuncTopa asuratensa

YBEJJOMJIEHU

12.9 KoHdurypauma npoBoaKku ona
HACTPOWKN pene C MOMOLLbIO
VHTEeNNeKTyasbHOro 1I0rmyeckoro

ynpasneHuA
B TepMUCTOpax ciepyeT ncnojsib3oBatb ycvmeHHylo/
ABOVIHYIO n3onAaunio B COOTBETCTBUN C TpeGOBaHVIﬂMVI K NapameTpbi
usonauumn PELV. e OyHKUMA Hacrpoiika
% Mapamemp [1] Warning
MapameTpbi § 4-30 Motor (Mpedynpexode
DyHKUMA HacTpoiika | Feedback Loss Hue)
vr I Mapamemp [2] Omkn. no Function
1-90 Motor mepmucmopy lMapamemp 100 06/MuH
Thermal 4-31 Motor
Protection Feedback Speed
Mapamemp [1] Error
1-93 Thermistor |AHanozoseili lapamemp 5c
Source 8x00 53 4-32 Motor
* = 3HaueHMe Mo YyMONYaHUo Feedback Loss
Timeout
NpumeyaHnsa/KommeHTapum. Mapamemp [2] MCB 102
Ecnun TpebyeTca TonbKo 7-00 Speed PID
npegynpexgeHve, B Feedback Source
napamemp 1-90 Motor Thermal Mapamemp 1024*
Protection cnepyet Bbl6path [1] 17-11 Resolution
Mpedynp.no mepmucm. (PPR)
Mapamemp [1] Bkn.
13-00 SL
% Controller Mode
E % Mapamemp [19]

A53 8 13-01 Start MpedynpexoeH
Event ue
lMapamemp [44] KHonka

13-02 Stop cbpoca
Ta6nuua 12.12 KoHdurypauus npoBoaku gnsa Tepmmcropa Event
pBuratens lMapamemp [21] Ne
13-10 Comparat | npedynpexoeH
or Operand us
lMapamemp [1]= (pasHo)*
13-11 Comparat
or Operator
lNapamemp 920
13-12 Comparat
or Value
lMapamemp [22]
13-51 SL Komnapamop
Controller Event |0
lNapamemp [32] Yc.H.yp.Ha
13-52 SL yghs.ebix.A
Controller Action
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Mpuimepbl NnpuMeHeHUs

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

MapameTpbi
DOyHKUMA HacTtpoiika
Mapamemp [80] Yugpp.
5-40 Function 8b1x00 SL A
Relay

* = 3HayeHvie N0 YyMONYaHMio

MNpuMmeyaHna/KommeHTapumn.

Mpw npeBbilWeHVN Npefena AnA MOHUTOPa obpaTHON CBA3N
BblfaeTca npedynpexoeHue 90 KoHm. sHkodepa. SLC oTcnexmBaeT
npedynpexodeHue 90, KoHm. 3HKoOepa n, ecnn npepynpexaeHne
CTaHOBUTCA UCTUHHbBIM, CpabaTbiBaeT pene 1.

BHelwHemy o6opyaoBaHuMio MoxeT noTpeboBaTbcA 06CayK1BaHMe.
Ecnu owmnbka obpaTHON CBA3M OMyCKaeTCA HUXe npefena CHoBa
B TeueHue 5 ceKyHf, npeobpa3oBaTesib YacTOTbl NPOAOIIKAET
paboty 1 npepynpexaeHve ncyesaet. BoinonHute cépoc pene 1
HakaTmem KHonku [Reset] (C6poc) Ha LCP.

Ta6nuuya 12.13 KoHurypauus NnpoBOAKM ANA HACTPOIKM pene ¢ nomowbid

WHTEeNJ1IeKTYya/IbHOIro Jiormn4yeckoro ynpasneHus

12.10 KoHdwurypauma npoBoaKu ans
MOrpy»HOro Hacoca

Crctema coCToUT U3 MOFPY»KHOrO Hacoca, ynpaBnsemMmoro
Danfoss VLT® AQUA Drive, n gatunka fasnenus. JJatumk
dopmumpyeT curHan obpatHoli cBasn 4-20 MA Ha
npeob6pasoBaTenb YacToTbl, KOTOPbIA NoaLepKUBaeT
NMOCTOAHHOE faBneHne NyTem ynpaBneHua CKOPOCTbIo
Hacoca. 1na nogbopa npeobpasoBaTens YyacToTbl A
paboTbl C MOrpy>KHbIM HacCOCOM CrieflyeT yunTbiBaTb
HeKoTopble Ba)KHble MOMeHTbI. [peobpa3oBaTtesib YacTOTbI
cnepyeT BbI6MpaTh B COOTBETCTBUM C TOKOM ABUraTens.

. CAN-gBuratenb — 370 ABUratesib ¢ 06004YKON U3
HeprKaBeloLLen cTany Mexay poTopom u
CcTaTopoMm, obecneyrBaioLlen 6onee WMPOKON n
6onee ycTONUMBBIA K HAMAarHMYMBaHWUIO, YeM B
HOpMasibHOM ABUratesne, BO3AYyLIHbINA 3a30p.
Bbonee cnaboe mMarHMTHOE none no3Bonset
co3paBaTb ABuUratenu ¢ 6osnee BbICOKMM
HOMUWHaNbHbIM TOKOM, YeM Y 06blYHOFO ABUraTens
C aHaNoOrMyHoOMm HOMMHaIbHOWM MOLLHOCTbLIO.

. B Hacoce nmeloTcA ynopHble NOAWNMHUKY,
KoTopble BbIXOAAT U3 CTPOsA Npu paboTe Huxe
MUWHVIMaJIbHON CKOPOCTH, KOTOpas 0BblYHO
coctaBnAet 30 Iu,.

o Y norpy»HblX HaCOCOB PEaKTUBHOCTb ABUraTens
MUMeET HeNUHENHbIN XapaKkTep 1 No3ToMy
aBTOMaTuyeckas agantaums (AAL) K HUM
HenpumeHuma. O6bIYHO MOrpPY>KHbIe HAaCOChl
paboTaloT ¢ ANVHHBIMK Kabenamu, KoTopble MoryT
KOMMEHCPOBaTb HENIMHEWHYO peakTUBHOCTb 1
0aTb BO3MOXHOCTb ncnonb3zoBatb AALl. Ecnn AAQ
He paboTaeT, xapakTepucTuKn ABuratens MOXHO
3afatb B 2pynne napamempos 1-3* [lon.
0aHH.08u2amess (CM. TeXHUYeCKne aaHHble

asuratens). Ecnu AALL BbINOfHEHa ycneLwHo,
npeobpa3oBaTesib YaCTOTbl KOMMEHCMpPYeT
nafieHne HanpsKeHUs B ANIMHHBIX Kabenax
asuratensa. Ecnu pononHutenbHble faHHbIe
ABuratens 3ajaHbl BPYYHYO, ANnA onNTummnsaumm
NPOV3BOANTENIBHOCTY CUCTEMBI HEOBXOAMMO
yuuTbIBaTb ANUHY Kabens gBuratens.

. Ba)kHO, UTOObI CMCTeMa Morfia paboTaTb C
MWHUMAMbHBIM M3HOCOM Hacoca v ABuUraTens.
CuHycoungHbin dpunbtp Danfoss MoXeT CHU3WTb
HarpysKy Ha M30MAUuI0 ABUraTens v yBenudnTb
CpOK ero cnyx6bl (NpoBepbTe GaKTUYECKYIO
n3onAuMio ABuUraTensa y yTouHute aaHHble du/dt
npeobpasoBaTens YyacToTbl). bonblMHCTBO
npousBoauTenein Norpy>KHbix HacoCoB TpebytoT
NCMOMb30BaHWsA BbIXOAHbIX GDUNBTPOB.

Beupy Toro, uto cneymanbHbIvi Kabenb Hacoca,
KOTOpbIii cnocobeH NPOTUBOCTOATb CbIPOCTU B
Konopue, Kak NpaBuio, He SKpPaHUPOBaH,
xapaktepuctnkm IMC MOryT yXyALWNTbCA.
BbIxogoM MOXeT cTaTb NpUMeHeHue
3KpaHMpPOBaHHOro Kabena Hap Konoauem un
yCTaHOBKa dKpaHa Ha TpybonpoBope nofgauu u3
Konopua, ecnu oH u3 ctanu. CHyCconaHbIN
duUNbTP Takxe MOHVKaeT ypoBEHb
3NEKTPOMArHUTHbIX NMOMeX OT HedKpaHNpPOBaHHbIX
Kabenei fBurartens.

BBuay akcnnyataumy BO BRa)KHbIX YCIIOBUAX MOXET TaKxkKe
npumMmeHATbCA cneumanbHbii CAN-gBuratens. Cucrtema
NPOEeKTUPYyeTCcA B COOTBETCTBUM C BbIXOAHbIM TOKOM TakK,
yTOObl OH MOT BpallaTb ABMraTeNlb NPU HOMUHANbHOM
MOLLHOCTMW.

[na npepoTBpalleHna NoBpeKAeHNA YNOPHbIX
NOAWMMHUKOB Hacoca 1 b6bicTporo obecneyeHmns
[OCTaTOYHOrO OXNaXAeHUA ABUraTens, cnepyet Kak MOXHO
6bICTpee pa3orHaTb HaCcOC U3 peXuMa OCTaHOBa A0
MUWHVManbHOWM CKOpOCTW. bonblwHCTBO NpounssoanTenen
MOrpPY>HbIX HACOCOB PEKOMEHYIOT Pa3roHATb HacoC A0
MUHUManbHoW ckopoctu (30 Mu) He 6onee, yem 3a 2-3 c.
VLT® AQUA Drive FC 202 nmeeT BCTPOEHHYIO GYHKLIMIO
HayaNbHOro pasroHa U GUHaNLHOrO TOPMOXKEHNA ANA
TaKMX NprMMeHeHnin. HauyanbHbIn pa3roH u ¢urHanbHoe
TOPMOXeHre — 3TO [Be UHAMBWAYaNbHble HACTPOMNKN.
Ecnn paspelueH HayanbHbIV pPa3roH, Hacoc 6bICTPO
pasroHAeTCA OT HyNA O MUHMMANIbHOWN CKOPOCTM, nocse
yero aBTOMAaTMUYECK/ NepexoanT Ha OObIUHBIV PeXXUM
pa3sroHa. [pn oKoHYaTeIbHOM TOPMOXXEHUW MPY OCTaHOBE
MMeeT MeCTO MPOTUBOMOJIOXKHbIN NPOLECC: CKOPOCTb
YMEeHbLUAETCA OT MUHMMANbHOWN CKOPOCTU A0 HynA. Takxe
paccMoTpUTe BO3MOXKHOCTb BKJTIOUEHUA PaCLUMPEHHOMO
MOHWTOPUHIa MUHUMaNbHOW CKOPOCTU, OMNCAHHOIO B
2nasa 5.9 OnucaHue yny4weHH020 OmMc/IeXxusaHus
MUHUMGA/IbHOU CKoOpoCcmu.

MG22B250
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Dt

Mpyimepbl NnpuMeHeHUs

VLT® AQUA Drive FC 202

YT106b1 06ECNEUnTb JOMOMHNUTENbHYIO 3aLUTY HACcOCa,
ucnonb3ynTte GyHKLMIO O6HapyXeHnsA paboTbl BCyxyto.
MoppobHee cm. pyKko8odcmeo no npo2pamMmupoBaHUIo.

[na npepoTBpalleHna rmgpoynapa MoXeT ObiTb BKOUEH
peXum 3anonHeHus Tpy6ol. MpeobpasoBaTenb YacToTbl
Danfoss MOXeT HamnonHATb BepTUKalibHble TPyObI,
ucnonb3ysa NMUI-KoHTponnep ANnA MeAneHHOro yBeanyeHus
[aBfieHNA C 3ajlaHHON OMepaTopoM CKOPOCTbIo (ed. U3M./C).
Ecnn 3TOT peXkum BKIIIOYEH, TO KOraa nocne 3anycka
[OCTUraeTcsi MMHMMAsbHas CKOPOCTb, Npeobpa3oBaTesib
YaCcTOTbl MEPEXOANT B PEXUM 3aMONHEHNUs TPyObI.
[laBneHne meaneHHO MOBBILWAETCA A0 3aAaHHON
ornepaTopoM YCTaBK/ [JaBNEHUs B 3aMoSIHEHHON Tpybe,
nocsie yero npeobpasoBaTesib YaCTOTbl AaBTOMATUYECKM
GOKUPYET PEXMM HarofHEHVA U NPOAOKaeT paboTaTb B
06bIYHOM 3aMKHYTOM KOHTYpe.

dneKTpunyeckasa cxema coefuHeHUN

o
~
o~
~
<
]
Ll23PE yvw 12 1827 13 54 @
Mains A Start
\
J Stop i
2 wire 4-20mA
Pressure

Transmitter

PucyHok 12.4 MNpoBoAKa B cucteMax € NOrpy>HbIM HacoCOM

YBEJJOMJIEHU

OnA aHanorosoro Bxopa 2 (knemma 54) ycraHoBuUTe
pexum pabotbl ¢ MA (nepekntouatenb 202).

MapameTp

Hactpoiika

Mapamemp 3-02 Minimum
Reference

EavHULA MUHMManbHoro
3afjlaHnA CooTBeTCTBYeT
yKa3aHHOW B

napamemp 20-12 Reference/
Feedback Unit

Mapamemp 3-03 Maximum
Reference

EavHuua n3mepenun
MaKCMManbHOro 3agaHus
COOTBETCTBYET yKa3aHHOW B
napamemp 20-12 Reference/
Feedback Unit

Mapamemp 3-84 Initial Ramp (2 c)
Time
Mapamemp 3-88 Final Ramp Time [ (2 c)

lMapamemp 3-41 Ramp 1 Ramp

(8 ¢, B 3aBUCUMOCTU OT

Up Time TUnopasmepa)
lMapamemp 3-42 Ramp 1 Ramp (8 ¢, B 3aBMCMMOCTU OT
Down Time TUnopasmepa)
Mapamemp 4-11 Motor Speed (30 Ty)

Low Limit [RPM]

Mapamemp 4-13 Motor Speed (50/60 Tu)

High Limit [RPM]

Vicnonb3yiite Macmep HacmpoUku napamempos 3amkHymozo

KoHMYypa B pasgene 6bicmpozo MeHto=>«Hacmpoliku ¢yHkyut» ans

HacTpoWkn obpaTtHoi ceasu B MUJ-KoHTponnepe.

Ta6nuua 12.15 Mpumep HacTpoek ANA cMCTEMbI NOFPY>KHOFO

Hacoca
MapameTp HacTtponka
Mapamemp 29-00 Pipe Fill Enable 3anpelyeHo

Mapamemp 29-04 Pipe Fill Rate

(Ea. n3m. curHana OQ)

Mapamemp 29-05 Filled Setpoint

(Ea. n3m. curHana OQ)

Ta6bnuuya 12.16 Mpumep HacTpPoeK ANA PeXUM 3anofiHeHus

Tpy6bI
YcTaHOBKM napameTpoB Mpoun3sBognTeNnbHOCTb
Speed 2
0
Mapametp Pipe Fill Vertical Pipes S
Mapamemp 1-20 Motor Power [kW]/napamemp 1-21 Motor Power S
[HP] Max. speed ]
Mapamemp 1-22 Motor Voltage \C|Osed loop
lapamemp 1-24 Motor Current Min. speed ‘Fill rate units/sec.
Mapamemp 1-28 Motor Rotation Check
- Initial ramp
YctaHoBuUTe AnA napametpa napamemp 1-29 Automatic Motor | |
Adaptation (AMA) 3HaueHune [2] Bkmou.ynpow. AAL. T Filled setpoint Time
Ta6nuua 12.14 NapameTpbl, OTHOCALMECH K CUCTEME PucyHok 12.5 KpuBas npou3BoauTenbHOCTU ANA pexuma
Norpy>KHoro Hacoca 3anonHeHuA TpyGel
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Mpuimepbl NnpuMeHeHUs PyKOBOACTBO MO NPOEKTUPOBAHMIO

12.11 KoHourypauusa npoBoaKu AndA Kackaf-KOHTponepa

Ha PucyHok 12.6 NoKasaH nMpumMep CUCTeMbl CO BCTPOEHHbIM 6a30BbIM KacKaA-KOHTPOMIepOoM, C 1 HACOCOM C NepemeHHOI
CKOPOCTbIO (Begylwmm) 1 2 Hacocamn € GUKCMPOBAHHOM CKOPOCTbIO, AaTUMKOM 4-20 MA 1 3aWMTHOW GNOKMPOBKOMN CMCTEMBI.

FC100/200 e
—————————————————— | "~ S - - - - ——————— g
|PowerCard IControICard 2 = | 2
-~ ~ 4]
| s3s o3y | 5% 5 . = 1 8
<0g <0E | s 5 5E B z 2 5 ¥ z -
| mE3 o83 ) a3 o a = o s <l
xLa xcla | © S - => =< _- - O E < I N% <
| ' ¥ 3zzz2fzzz 32 332 22§ 3
MOTOR MAINS | I ¢ Y8808 a8 a2 & o S < U + <<%t O

9 | 97 | 98

91 {92 |93
Uulviw PE ulels 01 {02 |03 04 | 05 | 06 12 |13 (18 |1 27 |29 |32 |33 |20 39 |42 |50 |53 | 54 |55

©

System \ System
Start/ Safety
Stop Interlock

From Motor Control Circuitry ‘
N

Pressure ‘
Transmitter

4-20 mA, P
L1

24V dc
L2

L3
- ; ;

PucyHok 12.6 Cxema 3neKTpUYEeCKUX COeANHEHUI KaCKagHOro KOHTposepa
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Mpumepbl NnpMeHeHuA VLT® AQUA Drive FC 202

12.12 KoHdwurypauusa npoBogkm ana e Pene 1 (R1) n pene 2 (R2) — 3710 pene,
HaCOCOB C d)l/lKCleOBaHHOM 7 BCTPOEHHbIE B npeo6pa3OBaTenb Y4acToThbl.

nepemeHHoM CKOPOCTbIO . Korpa pene obecToueHbl, BCTPOEHHOE perie,
noslyuuBLIEe CUIHAN NepBbiM, BKOYaeT

KOHTaKTOp, KOTOPbI COOTBETCTBYET HAcoCy,
ynpasnaemomy 31um pene. Hanpumep, pene 1
| BKtoyaeT koHTakTop K1, Hacoc kotoporo

[ CTaHOBUTCA BeAyLUM.
\

L1/L2/L3 L1/L2/L3 L1/L2/L3

130BA376.10

. KoHTaktop K1 6noknpyet koHTaktop K2
MexaHW4YecKu, NpefoTBpaLlan NoaKIoyeHne cetu
NUTaHWA Ha BbIXod Npeobpa3oBaTens YacToTbl
(4epe3 koHTakTOp K1).

Power Section

ELAY 1

. BcnomoraTtenbHbIl pa3mbIKaloWmMA KOHTaKT
KoHTakTopa K1 npepoTBpallaeT BKoUeHne
KOoHTakTopa K3.

. Pene 2 ynpaBnsaet KoHTakTOopom K4, KoTOpbI
|: BKJIIOYAEeT 1 BbIK/IOYAET HAaCcoC, MMEoLWniA
PUKCMPOBAHHYIO CKOPOCTb.

. Mpun yepenoBaHun oba pene obecToumBatoTCa, 1
Tenepb pene 2 6ygeT nonydyatb CUrHanN

cpabaTbiBaHMsA B KauecTee pene 1.

PricyHoK 12.7 Cxema nNoaKnioueHns HacocoB € GpUKCUPOBAHHON

1 nepemMeHHOI CKOPOCTbIo MNMoppo6Hoe onvcaHue BBOAa B 3KCMyaTaumio ana
CMeLUaHHbIX CUCTeM C HaCoCaMu U FMaBHbIMK/
NOAYNHEHHBIMW YCTPONCTBAMWN CM. B MIHCMPYKUUAX no

12.13 KOH(I)I/II'ypaLl,I/Iﬂ NnpoBOAKM AN akcnnyamayuu VLT® Cascade Controller Options MCO

yepedoBaHUA BedyLLero Hacoca 101/102.
L1/L2/L3 L1/L2/L3 L1/L2/L3 _Q
5
FC <
3
V4 -
@A Ep
C 1
k3 k3 K1 K1
k2 k1 K4 K3
K1 K2 K3 K4

PucyHok 12.8 CxeMa coefMHEHUI ANA YepefoBaHUsA BeayLero

Hacoca.

Kaxgplin Hacoc fomkeH GbITb MOAKIIOUEH K ABYM
KoHTakTopam (K1/K2 n K3/K4) c mexaHnyeckon
61MOKMPOBKON. [IoMXKHbl ObITb NPefyCMOTPEHbI TEMOBblE
pene vnn MHble CPEACTBa 3alUTbl ABUraTenein ot
neperpyskn B COOTBETCTBMM C MECTHbIMY MpaBUIamMmn UIm
WHAVBMAYaNbHbIMK Tpe6oBaHNAMMN.
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3aka3 npeob6pa3oBaTens 4acro...

PyKOBOﬂCTBO Nno NPOeKTNpoBaHuIoO

13 3aka3 npeobpaszoBaTesns YacToTbl

13.1 KoHodurypatop npeobpasoBaTtens 4acToTbl
12 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 2
o
Fe -l LTI PP T [ IxIx]s[xIx]x[x[a] [8] [e[ | | [ [o] |
[+a}
o
m
Ta6bnuuya 13.1 Ctpoka Kopa Tuna
MpaBunbHO CKOMMOHOBATL MPeo6pPa3oBaTeslb YacTOTbl 41
lpynna nsgenus [1-6 | |
KOHKPETHOTO MPUMEHEHNS MOXHO C MOMOLLbIO
Mogens [7-10 | | KoHdUrypatopa npeobpasoBartens 4acToTbl, PasmMeLLeHHOro
B cet VIHTepHeT. KoHdurypaTtop npeobpasosatens
HanpsxeHue cetn [11-12 | | .
YacToOTbl MOXKHO HaWiTh B CeTu MIHTepHeT no agpecy
Kopnyc [13-15 [ | www.danfoss.com/drives. Konourypatop ¢opmupyet cTpoKy
KoAa Tvna 1 8-pa3pAaHbI TOBAPHbLIA HOMEpP, KOTOPbI
A - y
MNapaTHan KOHPUIrypaLna [16-23 | | HY>KHO MepeaaTh B MECTHbIN odrC Npoaax. MoXHO Takxe
OunbTp BY-nomex 617 I | co3patb nepevyeHb 060PYAOBaAHUA 41 NPOEKTA C
HECKOSIbKUMU MO3ULMAMU 1 HaMpaBuTb €ro TOProBoMy
Topmo3 [18 [ | npeactasutento Danfoss.
Nvcnnei (LCP) [19 | |
BoT npumep CTPOKM Koga Tuna:
lMoKpbiTWe neyaTHoM nnatbl [20 | |
flon. ycTpoictBo ceTn nuTtaHns [21 | | FC-202N355T5E20H4BGCXXXSXXXXAOBXCXXXXDO
Apantauma A [22 | |
3HauyeHMsA CUMBOJIOB B CTpoOKe cM. B Tabsuya 13.4. B
Apantauua B [23 [ | NpUMepe Bbllle NoKasaH Npeo6pasoBaTeb CO BCTPOEHHOI
Bbinyck MO (2227 I | nnatoir PROFIBUS DP-V1 1 pe3epBHbIM NCTOUHNKOM
nutaHua 24 B.
f1zbik NporpammHoro obecrieverns  [28 | |
[lon. yctpoiictea A [2930 | | B kKoMnnekT noctaBky npeobpasoBaTtenei 4YacToTbl
aBTOMATMUYECKMN BKITIOUAETCA A3bIKOBOW MaKeT AJist TOro
[lon. ycTpoiictea B [31-32 [ |
pervioHa, u3 KOTOpOro NocTynun 3akas. MimeloTcs ueTbipe
Jlon. yctpoiictea CO, MCO [33-34 I | pervioHanbHbIX A3bIKOBbIX MAKeTa C YKa3aHHbIMU HUXe
Habopamy A3bIKOB.
[on. ycrpoiictea C1 [35 | |
MporpammHoe obecneyeHune fon. 36-37 | | fA3bikoBou nakeT 1
ycpoiicts C AHITIMICKIN, HEMEeLKII, GppaHLYy3CKMIA, JaTCKMI, NCNAaHCKUIA,
Jon. ycTpoiicTea D [38-39 | | WTANbAHCKNIA N GUHCKNIA.
fA3bikoBOW nakeT 2

Ta6nuua 13.2 Mpumep Koda TUNa Ans 3akasa npeobpasoBaTens

4acToTbl

AHMNIUACKNIA, HEMELIKUIN, KUTAaNCKNIA, KOPENCKUIA, AMOHCKUNA,
TalCKUI, TPaAULMOHHBIN KUTAaNCKNA 1 6axaca
(MHOOHe3MNCKN).

fA3bikoBol naker 3
AHMNNCKNIA, HEMELIKWIA, CFIOBEHCKUI, 6onrapcKuii,
Ccep6CKnin, PYMbIHCKNI, BEHFePCKUIA, YELLCKANA 1 PYCCKUIA.

AsbikoBOW nakert 4

AHINNCKUN, HEMELKNIA, UCnaHcKuiA, anrnuickun (CLUA),
rpeuyecknit, 6pasunbCKMn NOPTYranbCKui, TyPeLKuin 1
NONbCKNN.

MG22B250
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3akas npeobpa3soBaTens yacTo... VLT® AQUA Drive FC 202

13.1.1 Kog tTvina gna opopmneHus 3akasa Ha kopnyca D1h-D8h

OnuncaHune Mos. B03MOXHbI BbIGOP
lpynna nspenua 1-6 FC-202
Mopenb 7-10 N55: 55 kBT (75 n. c.)

N75: 75 kBT (100 n. c.)
N90: 90 kBT (125 n. c.)
N110: 110 kBT (150 n.
N132: 132 kBT (200 n.
N160: 160 kBT (250 n.
N200: 200 kBT (300 n.
N250: 250 kBT (350 n. c.
N315: 315 kBT (400-450 n. c.)

HanpsxeHune cetn 11-12 T4: 380-480 B nepem. ToKa
T7: 525-690 B nepem. ToKa
Kopnyc 13-15 E20: IP20 (waccn — pnsa ycTaHOBKM BO BHELWIHeM Kopryce)

E2S: IP20/waccn — Ttunopasmep D3h

E21: IP21 (NEMA 1)

E2D: IP 21 / Tun 1 — Tunopasmep D1h

E54: IP54 (NEMA 12)

E5D: IP 54 / Tun 12 — tnopa3smep D1h

E2M: IP21 (NEMA 1) c ceTeBbIM 3KpaHOM

E5M: IP54 (NEMA 12) ¢ ceTeBblM 3KpaHOM

C20: IP20 (waccK) + TbINbHBIA KaHan U3 Hep)KaBetoLwwen cTanm
C2S: IP20/waccy ¢ TbINOBbIM KaHaNOM U3 Hep»KaBeloLlen cTann — Tunopasmep
D3h

H21: 1P21 (NEMA 1) + oborpeBatenb

H54: IP54 (NEMA 12) + HarpeBaTenb

Qunbtp BY-nomex 16-17 H2: punbTp BY-nomex, knacc A2 (CTaHAAPTHBIN)

H4: dunbtp BY-nomex, knacc A1V

Topmos3 18 : Topmo3Hon IGBT otcyTcTByeT
: Topmo3Hon IGBT yctaHoBneH
: KNIeMMbl peKyrnepaunm

: TOPMO3 + peKynepauua (tonbko IP20)

Owvcnnen 19 : rpaduyeckas naHenb MectHoro ynpasneHus (LCP)

: 63 naHenn MecTHoro ynpasneHna

. neyaTHaA nnata C NOKpbITUEM + 3allMUieHHOE UCNOJIHEHne

X
S
G
X
MoKkpbITe neyaTHoW nnatbl 20 C: nevyaTHaa nnarta C NOKpbITUEM
[lon. ycTpoONCTBO CceTn NUTaHnA 21 X: 6e3 gon. ycTpoiicTBa cetn
3: ceTeBOW pacuenuTenb U NpefoxpaHnTenb
4: ceTeBOW KOHTaKTOP + MpeaoxpaHuTenu
7: NnpegoxpaHuTenb
A

B
R
N: undpoBas naHenb mectHoro ynpasneHus (NLCP)
R

: NpeAoXpaHuTenb 1 pasaeneHne Harpysku (Tonbko 1P20)
E

D: knemmbl Lenu pasgeneHna Harpysku (tonbko 1P20)
: CeTeBOW pacLenuTeb + KOHTaKTop + npefoxpaHuTenv

J

Apantauus 22 X: cTaHp@apTHbIE TOUKM BBOAA Kabens

aBTOMaTUYECKWIA BbIKNOYaTenb + npefgoxpaHuTenn

ApanTaunsa 23 X: 6e3 aganTtauun
Q: naHenb gocTyna K paguaropy

Bobinyck MO 24-27 [Henctaytowwee MO

A3bIK NporpammHoro 28 X: cTaHAapPTHBIA NaKeT A3blKOB
obecneyeHus

Ta6nuua 13.3 Koa Tnna ana opopmneHus 3akasa Ha kopnyca D1h-D8h

") B Hanuyuu 0na ecex kopnycos munopasmepa D.
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3aka3 npeob6pa3oBaTens 4acro...

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

13.1.2 Kog tTnna gna opopmneHua 3akasa Ha kopnyca ETh-E4h

OnuncaHune

Mo3unuua

Bo3morKHble BapuaHTbl

lpynna nspenua

1-6

FC-202

Mopenb

7-10

N355: 355 kBT (500 n. c.)
N400: 400 kBT (550-600 n.
N450: 450 kBT (450-600 n.
N500: 500 kBT (500-650 n.

(

(

(

o o0

N560: 560 kBT (600-750 n.
N630: 630 kBT (650 n. c.)
N710: 710 kBT (750 n. c.)
N800: 800 kBT (950 n. c.)

HanpsxeHune cetn

11-12

T4: 380-480 B nepem. ToKa
T7: 525-690 B nepem. ToKa

Kopnyc

13-15

E00: IPO0/waccw (tonbko kopnyca E3h/E4h ¢ knemmamu pekynepauuu/pasgeneHna Harpyskm
Ha BepXHel KpblLLKe)

E20: IP20/waccn

E21: IP21/Tun 1

E54: IP54/Tvn 12

E2M: IP21 / Tun 1 + 3KpaH ceTn nutaHuA

E5M: IP54 / Tn 12 + 3KpaH ceTn nuTaHuAa

H21: IP21/ Tun 1 + oborpeBaTtenb

H54: IP54/ Tun 12 + oborpesaTenb

C20: IP20/Tvn 1 + TbiNbHbIA KaHan U3 HepKaBeloLwen cTanu

C21: 1P21/Tun 1 + TbINbHBIA KaHan U3 HepKaBeloLwen cTanu

C54: IP54/Tvn 12 + TbiNbHBIN KaHan U3 HepXxaBelowen cTanum

C2M: IP21/Tun 1 + 3KpaH ceTn NUTaHWA + TbiAIbHbIA KaHan 13 HepKaBetoLlen cTann
C5M: IP54/Tvn 12 + 3KpaH ceTu NUTaHNA + TbiNIbHbIN KaHan 13 Hep)KaBeloLlen cTanm
C2H: IP21/Tun 1 + oborpeBaTenb + TbifIbHbIN KaHan 13 HepXaBeloLlei cTanu

C5H: IP54/Tvn 12 + oborpeBaTenb + TbibHbIA KaHan U3 Hep)KaBelowwen cTanm

Qunbtp BY-nomex

16-17

H2: punbTp BY-nomex, knacc A2 (C3)
H4: punbtp BY-nomex, knacc A1 (C2)

Topmo3

: 63 TOPMO3HOro NpepbiBaTens

: YCTaHOBNEH TOPMO3HOW MpepblBaTesb

: Safe Torque Off (STO)

: TOpMO3HOI npepbiBaTens + Safe Torque Off

: KNeMMbI pexrma pekynepauum

: TOPMO3HOW NpepbiBaTeNb + KneMmbl pekynepauun (tonbko koprnyca E3h/E4h)

Oucnnen

: 6e3 LCP

: rpadunueckaa LCP (LCP-102)

6e3 LCP + USB-nopT ¢ nogk/toueHnem yepes asepb

: rpadpmyeckan LCP + USB-nopT ¢ nogknoyeHnem yepes ABepb

MoKpbITe NeyaTHOM
nnarbl

20

. neYyaTtHaAa niata C NOoKpbITMem
: nevyaTHaa nnata ¢ NokpbiTem 3C3 + 3alMLeHHOe NUCMONHeHne

Jon. ycTponcTeo cetn
nuTaHuA

21

: 6e3 fon. ycTpoiicTea cetu
: pasbeaviHUTeNb + NpesoXpaHuTeny

N W X|[ZOT s XV PO A®X

: pefjoxpaHuTenu
A: npefoxpaHUTeNn + KneMmbl pasfeneHnsa Harpysku (tonbko kopnyca E3h/E4h)
D: knemmbl pasgeneHua Harpysku (Tonbko koprnyca E3h/E4h)

AnnapaTtHoe
obecneyeHue, aganTayus
A

22

X: 6e3 gon. ycTpoiicTs

AnnapaTtHoe
obecneyeHve, agantauua
B

23

X: 6e3 pgon. ycTpoiicTs
Q: gocTyn K paguaTtopy
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3akas npeobpa3soBaTens yacTo... VLT® AQUA Drive FC 202

OnwucaHune Mo3uyua Bo3MoOXKHble BapmnaHTbl

Bobinyck MO 24-28 SXXX: nocnegHsAs Bepcna — CTaHAAPTHOE MporpammHoe obecneyeHne
S067: nporpaMmHoe obecrieyeHrie BCTPOEHHOIO KOHTposiepa nepemMeLleHms

A3bIK NporpaMmHoro 28 X: cTaHAAPTHDBIN NaKeT A3bIKOB

obecneyeHun

Tabnuua 13.4 Koa Tnna anAa opopmneHus 3akasa Ha Kopnyca E1h-E4h

13.1.3 3aka3 gononHutenbHoro obopynosaHua ana scex kopnycos VLT® AQUA Drive FC 202

OnuncaHune Mos. Bo3MoXHble BapuaHTbl

Jon. ycTpoiictea A 29-30 AX: 6e3 pon. ycTporictBa A

AO: VLT® PROFIBUS DP V1 MCA 101

A4: VLT® DeviceNet MCA 104

AL: VLT® PROFINET MCA 120

AN: VLT® EtherNet/IP MCA 121

AQ: VLT® POWERLINK MCA 122

Jon. ycTponctea B 31-32 BX: 6e3 pon. ycTpoiicTs

BO: VLT® Analog 1/0 Option MCB 109

B2: VLT® PTC Thermistor Card MCB 112

B4: VLT® Sensor Input Option MCB 114

BK: VLT® General Purpose 1/0 Module MCB 101
BP: VLT® Relay Card MCB 105

BR: VLT® Encoder Input MCB 102

BY: VLT® Extended Cascade Controller MCO 101

JononHnTenbHble ycTpornctea CO/E0 33-34 CX: 6e3 pon. ycTponcTs
JononHnTenbHble ycTpoinctea C1/nepexogHuk A/B ana rHesga C 35 X: 6e3 pon. ycTponcTs

R: VLT® Extended Relay Card MCB 113
MporpammHoe obecneueHune gon. yctponcts C/aon. ycTponcTea 36-37 XX: 6e3 onuun NporpaMmmHoro obecneuyeHus
E1
Jon. yctponctea D 38-39 DX: 6e3 pon. ycTpoincTs

DO: VLT® 24 V DC Supply MCB 107

Tabnuua 13.5 Koa Tna AnAa opopmneHumn 3akasa AononHuTeNbHoro obopynosaHua FC 202

13.2 Homepa ana 3akasa AOMNONHUTENbHbIX YCTPONCTB U NPUHAANEXKHOCTEN

13.2.1 Homepa ana 3akasa AOMNONHUTENbHbBIX YCTPOWCTB A: CeTeBble LWNHbI

OnucaHune Homep anA 3akasa

Be3 nokpbiTua C nokpbiTnem
VLT® PROFIBUS DP MCA 101 130B1100 130B1200
VLT® DeviceNet MCA 104 130B1102 13081202
VLT® PROFINET MCA 120 130B1135 130B1235
VLT® EtherNet/IP MCA 121 130B1119 130B1219
VLT® Modbus TCP MCA 122 130B1196 130B1296

Tabnuua 13.6 Homepa AnA 3akasa AOMNONIHUTENbHBIX YCTPONCTB A

WHgopmayuto o coemecmumocmu nepugeputiHol WuUHbI U OONOAHUMENbHLIX ycmpoUcma 0718 NPUKIAadHeIx 3aday ¢ 6osiee cmapbiMu 8epcusmMu

nNpoepamMmmHO20 obecneyeHUs MOXHO nosiydume y hocmaswuka Danfoss.
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3akas npeoGpasoBaTenﬂ YyacTo... PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

13.2.2 Homepa anAa 3akasa AOMNONHUTENbHbIX YCTPONCTB B: dyHKUMOHaNbHbIE paclunpeHus

OnuncaHune Homep pna 3akasa
be3 nokpbiTua C nokpbiTnem

VLT® General Purpose 1/0 MCB 101 130B1125 130B1212
VLT® Relay Card MCB 105 130B1110 130B1210
VLT® Analog 1/0 MCB 109 130B1120 130B1220
VLT® PTC Thermistor Card MCB 112 - 130B1137
VLT® Sensor Input MCB 114 130B1172 130B1272
VLT® Extended Cascade Controller MCO 101 13081108 130B1208

Ta6bnuua 13.7 Homepa anA 3aka3a AONONHUTENbHbIX YCTPOWCTB B

13.2.3 Homepa ana 3akasa AononHUTeNbHbIX YcTpoicTe C: nnaTbl ynpaBneHus

nepemeweHnem n pene|7|Hb|e nsatbl

OnuncaHue

Homep panA 3akasa

Bbes nokpbiTna

C nokpbITnemM

VLT® Extended Relay Card MCB 113

130B1164

130B1264

VLT® Advanced Cascade Controller MCO 102

130B1154

130B1254

Ta6bnuua 13.8 Homepa anA 3akasa AONOIHUTENbHbIX ycTpouicTe C

13.2.4 Homepa gnA 3akasa AOMONHUTENbHbIX YCTPONCTB D: pe3epBHbI NCTOYHUK NUTaHNA 24

OnuncaHue

Homep panAa 3akasa

be3 nokpbiTna

C nokpbiTem

VLT® 24 V DC Supply MCB 107

13081108

13081208

Tabnuua 13.9 Homepa AnA 3aKasa AONONIHUTENbHbIX YCTPONcTB D

13.2.5 Kopgbl AnAa 3akasa nporpammHoro obecnevyeHuns

OnucaHune Homep pna 3akasa
VLT® Cpenctso KoHdurypuposaHua MCT 10 — 1 nonb3osaTens. 130B1000
VLT® CpepcTBo KoHburypuposarua MCT 10 — 5 nonb3osaTeneii. 130B1001
VLT® CpepcTso KoHburypuposarua MCT 10 — 10 nonb3osateneii. 130B1002
VLT® Cpeactso KoHdurypuposanus MCT 10 — 25 nonb3osaTeneii. 130B1003
VLT® Cpenctso koHdurypuposaHua MCT 10 — 50 nonb3osateneii. 130B1004
VLT® CpepcTBo KoHburypuposarua MCT 10 — 100 nonb3osateneit. 130B1005
VLT® CpepcTBo KoHburypuposarua MCT 10 — HeorpaHuYeHHOe UMCIo Nnonb3oBaTeneil. 130B1006

Ta6nuua 13.10 Kogbl ana 3akasa nporpammHoro obecneveHuns

MG22B250 Danfoss A/S © 12/2017 Bce npaBa 3aluLLeHbI.
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VLT® AQUA Drive FC 202

13.2.6 Kopabl gna 3akasa komrnektos ans D1h-D8h

Tun

OnucaHue

Homep pna 3akasa

Pa3nnuHble ycTporicTBa

npeobpasosatens Ha nony. Ha nepegHein cTopoHe NOACTaBKYM
MMeIoTCA OTBEPCTUA AJIA BMyCKa OXNaKAaloLero Bo3fayxa K CUIOBbIM

KOMMOHEeHTaM.

Morogo3awmnTHbIA KO3blpek Ko3blpek npepHasHayeH gna ana 3awmtbl NpeobpasoBaTens yacToTbl 176F6302
NEMA 3R, D1h OT NPAMOro BO3AEeNCTBMA COMIHEYHbIX JIyYeln, CHera u nonagaHua
Mycopa. [MpeobpasoBaTenu YacToTbl, MICMONb3YIOLWME STOT TUM 3aLYUTbI,
[OMKHbI 3aKa3blBaTbCA Y 3aBOAA-U3rOTOBUTENA C UCMONIb30BaHNEM
onumn «<NEMA 3R Ready». B kofie Tmna 3Ta onuusa ob603HavaeTcsa Kak
«E5S».
Morogo3almTHbIA KO3blpek Ko3blpek npepHasHadyeH gna ana 3awmtbl NpeobpasoBaTens YyacToTbl 176F6303
NEMA 3R, D2h OT NPAMOro BO3AENCTBMA COMIHEYHDbIX JlyYeln, CHera u nonagaHua
Mycopa. [peobpasoBaTenu YacToTbl, MICNONb3YIOLWMNE STOT TUM 3aLYUTbI,
[OMKHbI 3aKa3blBaTbCA Y 3aBOAA-U3rOTOBUTENA C UCMOSIb30BaHNEM
onumn «<NEMA 3R Ready». B kofe Tmna 3Ta onumsa ob6o3HauaeTcsa Kak
«E5S».
NEMA 3R ana komnnekra O6ecneunBaet cteneHb 3awntbl NEMA 3R unu NEMA 4. Takue 176F3521
OXNTAXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl AnA UCMONb30BaHUA BHE MOMELLEHUIA,
BbIXOAOM C3aAW BHYTPY obecneumBas 3alWTy OT NMOFOAHbIX YCIIOBUIA.
cBapHoro kopnyca, D3h
NEMA 3R gna komnnekra O6ecneunBaet cteneHb 3awntbl NEMA 3R unu NEMA 4. Takue 176F3633
OXNTAXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BaHUA BHE MOMELLEHUI,
BbIXOAOM C3aAW BHYTPY Kopryca | obecneunBasn 3almTy OT MOTOAHbIX YCIOBUIA.
Rittal, D3h
NEMA 3R gna komnnekrta O6ecneunBaet cteneHb 3awntbl NEMA 3R unun NEMA 4. Takue 176F3526
OXNTAXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BaHUA BHE MOMELLEHUI,
BbIXOAOM C3aAW BHYTPU obecneumBas 3alWTy OT MOTFOAHbIX YCIIOBUIA.
cBapHoro kopnyca, D4h
NEMA 3R gna komnnekrta O6ecneunBaet cteneHb 3awntol NEMA 3R unu NEMA 4. Takue 176F3634
OXJTXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BaHNA BHE MOMELLEHUI,
BbIXOAOM C3aAW BHYTPYW Koprnyca | obecneunBasn 3almTy OT MOTOAHBIX YCTOBUIA.
Rittal, D3h
MepexopHaa nnactuHa, D1h/D3h | 3Ta nnactuHa ncnonbsyetca npu 3ameHe D1/D3 Ha D1h/D3h npu 176F3409
MCNONb30BaHNN OAHOW N TOW e KOHUrypauuym MoHTaxa.
MepexopHaa nnactuHa, D2h/D4h | 3T1a nnactuHa ncnonb3yetca npu 3ameHe D2/D4 Ha D2h/D4h npu 176F3410
MCNONb30BaHNM OAHOW N TOW e KOHUrypaLuuym MoHTaxa.
KomnneKkT Bo3gyxosopa KomnnekT BO34yXoBOAA, C MOMOLLbIO KOTOPOro KOpMyc nonyvyaet 176F3627
TbiIbHOrO KaHana, D3h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOLOM CBEPXY WN TOMbKO C
BeHTUNAUMen cBepxy. Pasmep kopnyca: 1800 mm (70,9 gionima).
KomnnekTt Bo3gyxoBoga KomnnekT BO3AayXxoBOAA, C MOMOLLbIO KOTOPOro KOpnyc nonyvyaet 176F3629
TbIIbHOTO KaHana, D3h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOOM CBEPXY VN TOMbKO C
BeHTUNAUMen cBepxy. Pasmep kopnyca: 2000 mm (78,7 pionima).
KomnnekTt Bo3gyxoBoga KomnnekT BO3A4yXoBOAA, C MOMOLLbIO KOTOPOro KOpMyc nonyvyaet 176F3628
TbiIbHOTO KaHana, D4h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOJOM CBEPXY VN TONbKO C
BeHTUNAUMEN cBepxy. Pasmep kopnyca: 1800 mm (70,9 atoinma).
KomnnekTt Bo3gyxoBoga KomnnekT BO3A4yXoBOAA, C MOMOLLbIO KOTOPOro KOpMyc nonyyaet 176F3630
TbiIbHOTO KaHana, D4h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOOM CBEPXY WM TOMbKO C
BEeHTUNAUMeN cBepxy. Pasmep kopnyca: 2000 mm (78,7 pionima).
MopactaBka, D1h WmeeT BbicoTy 400 mm (15,7 arorima) 1 npeaHasHayeHa AnAa MOHTaXKa 176F3631
npeobpasoBatens Ha nony. Ha nepefHeit cCTopoHe NMOACTaBKM
MMeITCA OTBEPCTMA ANA BMyCKa OXNa)AaloLero Bo3fyxa K CUI0BbIM
KOMMOHEHTaM.
MNopacrtaska, D2h WmeeT BbicoTy 400 mm (15,7 grorima) 1 npeaHa3HayeHa AnAa MOHTaXKa 176F3632
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

Tun

OnuncaHue

Homep pna 3akasa

MNoacraska, D5h/D6h

MmeeT BbicoTy 200 MM (7,9 Atoima) U npefHa3HayeHa AnA MOHTaXa
npeobpasoBatens Ha nony. Ha nepefHei ctopoHe MOACTaBKM
MMeIoTCA OTBEPCTUA ANA BNyCKa OXNaxAaloLlwero Bo3fyxa K CUIoBbiM
KOMMOHEeHTaM.

176F3452

MNoacTaska, D7h/D8h

Mmeet BbicoTy 200 MM (7,9 AtoiMma) U npefHa3HayeHa AnA MOHTaXa
npeobpasoBatens Ha nony. Ha nepepHei cTopoHe NMOACTaBKM
MMeIoTCA OTBEPCTUA ANA BNyCKa OXNaxAaloLwero Bo3fyxa K CUI0BbIM
KOMMOHEHTaM.

176F3539

BepxHuin BBOA Kabenei
nepudepniitHon WuHbl, DTh-
D8h

Mo3BonseT noasecTn Kabenn nepudpepuinHon WnHbI Yepes BEPXHIOD
yacTb npeobpasoBatens YacToTbl. Mpy YCTaHOBKE KOMMIEKT nMeeT
cTeneHb 3awmTbl IP20/Wwaccy, HO 4R MOBbIEHWA Kacca 3alyuTbl
MOXHO MCMOMb30BaTh 4PYroi OTBETHBIN KOHHEKTOP.

176F3594

USB-pa3bem B asepu, D1h-D8h
(IP20/waccn)

Habop yanuHutenen USB gna goctyna K ynpasneHuto
npeobpasoBaTesiem 4acTOTbl Yepe3 NOPTaTVBHbIN KoMMbloTep 6e3
OTKpbITUA Koprnyca npeobpasosaTens.

O6palyanTecb Ha 3aBof

USB-pa3bem B asepu, D1h-D8h
(IP21/Tun 1 n IP54/T1n 12)

Habop yanuHutenen USB gna goctyna K ynpasneHuto
npeobpasoBaTesiem 4acTOTbl Yepe3 NopTaTVBHbIN KoMMbloTep 6e3
OTKpbITUA Koprnyca npeobpasosaTens.

O6palyanTecb Ha 3aBof

Onuwus BxogHow nnatbl, D1h—
D8h

Wcnonb3yeTca ana fobasneHnA NnaBKMX NpefoxpaHuTenei,
pacuenwuTenei/npefoxpaHutenen, ¢punstpos BY-nomex, ¢unbtpos BY-
nomex/npefoxpanntenen n ¢unstpos BY-nomex/pacuyenutenen/

O6palyanTecb Ha 3aBof

npepoxpaHuTenen.
KnemmHble Konogkmn BuHTOBbIE KNEMMHble KOMOAKN ANA 3aMeHbl NOANPYXUHEHHbIX 130B1116
BbIBOJOB.
(1 wT. T0-WTbIPbKOBBIN, 1 WT. 6-LTHIPLKOBbIA U 1 WT. 3-WUTbIPbKOBBIN
pasbembl)
KomnnekTbl AnA oxnaXpaeHWA yepes TbiIbHbIN KaHan CraHpapTHbil | HepxaBetolwya
A cTanb
Bxon c3aawn/Bbixon c3aam MNo3BonaeT oxnaxpaloLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3519 176F3520
(kopnyca, nHble yem Rittal), D3h |Hapyxy uepe3 3agHIol0 YacTb NpeobpasoBaTens yacToTbl. He
BKJ/IlOYaeT MacTVHbI ANA MOHTaXa B Koprnycax. OTOT KOMIMIeKT
Mcnonb3yeTca ToNbKo AnA Kopnyca D3h.
Bxop c3agw/Bbixop c3agn MNo3BonaeT oxnaxpatoLemy BO3yXy BXOAUTb BHYTPb N BbIXOAUTb 176F3524 176F3525
(kopnyca, nHble uem Rittal), D4h [HapyXy uyepes 3afHio0 yacTb Npeobpasosatens yacToTsl. He
BK/IOYaET NNacTWHbl ANA MOHTa)a B Kopnycax. ITOT KOMMIeKT
MCNonb3yeTca ToNbKo AnA Kopnyca D4h.
Bxop cHm3y/Bbixog c3aaw, Mo3BonaeT oxnaxpjalolemy BO3ayXy BXOAUTb BHYTPb B OCHOBaHUMU 176F3522 176F3523
D1h/D3h Kopryca v BbIXOAWTb Hapy»Ky yepe3 3afHIol YacTb npeobpasoBaTtens
YacToTbl. ITOT KOMIMIEKT UCMONb3YeTCA TONbKO Ans Kopnycos D1h/
D3h.
Bxop cHm3y/Bbixog c3aaw, MNo3BonaeT oxnaxpjalolemy BO3ayXy BXOAUTb BHYTPb B OCHOBaHUMU 176F3527 176F3528
D2h/D4h KOpryca v BbIXOAWTb Hapy»Ky yepes 3afHIol YacTb npeobpasoBaTtens
YacToTbl. ITOT KOMIIEKT UCMONb3YeTCA TONbKO Ans Kopnycos D2h/
D4h.
Bxop, cHu3y/Bbixog c3agu, D1h Mo3BonaeT oxnaxpatolemy BO3ayXy BXOAUTb BHYTPb U BbIXOAUTb 176F3648 176F3656
HapyXXy uYepes3 3aAHI0 YacTb NpeobpasoBaTens YacToTbl. ITOT
KOMMNEKT UCMOMb3yeTcs Tonbko Ana koprnyca D1h.
Bxop cHu3y/Bbixog c3agu, D2h [Mo3BonaeT oxnaxpalolemy Bo3ayxXy BXOAUTb BHYTPb U BbIXOAUTb 176F3649 176F3657
HapyXXy Yepes 3aHI0 YacTb NpeobpasoBaTens YacToTbl. STOT
KOMIMNEKT UCMOMb3yeTcsA ToNbKo Ans kopryca D2h.
Bxop cHu3y/Bbixog c3agu, D3h MNMo3BonaeT oxnaxpaloLemy BO3AyXy BXOAUTb BHYTPb U BbIXOAWUTb 176F3625 176F3654
HapyXXy Yepes3 3aHI0 YacTb NpeobpasoBaTens YacToTbl. ITOT
KOMMNEKT UCMOMb3yeTcsA ToNbKo Ans koprnyca D3h.
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Tun OnuncaHue Homep pna 3akasa
Bxop cHu3y/Bbixop c3aan, D4h MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3626 176F3655
HapyXXy uepes 3afHI0 YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNNEKT UCNofb3yeTca Tonbko ana kopnyca D4h.
Bxop c3agw/Bbixop c3aaw, MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3530 -
D5h/D6h HapyXXy uepes 3afHI0 YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNEKT NCrnonb3yeTca Tonbko ana kopnycos D5h/D6éh.
Bxop c3agw/Bbixop c3aaw, MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3531 -
D7h/D8h HapyXXy uyepes 3aHI0 YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNEKT NCrnonb3yeTca Tonbko ana kopnycos D7h/D8h.
LCP
LCP 101 Lindposas naHenb mectHoro ynpasnexusa (NLCP). 130B1124
LCP 102 [padpunueckan naHenb mectHoro ynpasneHua (GLCP). 130B1107
Kabenb ana LCP OtpenbHbi Kabenb ana LCP, 3 m (9 ¢yTos). 17520929
Komnnekt LCP, IP21 MoOHTaXHbI KOMNNEKT ANA naHenu, BKovaowmin rpapuyeckyio LCP, 130B1113
Kpenex, kabenb 3 M (9 GyTOB) U NPOKNAAKY.
Komnnekt LCP, IP21 MoOHTaXHbI KOMNNEKT ANA NaHenu, BKAYalowmin Ludposyo naHenb 130B1114
MECTHOrO yrnpaB/eHus, Kpenex 1 NpokiaaKy.
Komnnekt LCP, IP21 MoHTaXXHbIN KOMMNeKT anAa Bcex naHenen LCP Bcex TMnos, 130B1117
BKJIIOUAIOLMIA Kpenex, kabenb (3 m (9 ¢pyToB)) 1 NPOKNAAKY.
BHeluHne gononHUTeNbHble YCTPONCTBA
EtherNet/IP [naBHoe ycTpoiictBo Ethernet. 175N2584

Ta6bnuua 13.11 KomnnekTbl, focTynHble anA kopnycos D1h-D8h

13.2.7 Homepa ana 3akasa komnnektos gnsa ETh-E4h

Tun

|On|/|caHv|e

Homep pana 3akasa

Pa3nuuHble ycTponcTea

BepxHuit BBog PROFIBUS, E1h- | BepxHuii BBOA ANl KOpryca CO CTeneHblo 3awuThl IP54. 176F1742
E4h
USB-nopT B aBepu, ETh-E4h Habop yanuHutenen USB pna goctyna K ynpasneHuio 130B1156
npeobpasoBaTeniemMm YacToTbl Yepe3 NOPTaTUBHbIA KOMMbloTep 6e3
OTKpbITUA Koprnyca npeobpasoBatens.
LnHa 3a3emneHna [lononHuTenbHble TOUYKN 3a3emieHns 4iA npeobpasoBaTeneil YacToTbl 176F6609
B Kopnycax ETh n E2h.
DKpaH ceTn nuTanus, ETh DKpaH (KpblWwKa) nepen CUNOBbIMA KNeMMaMy ANA 3alnTbl OT 176F6619
CNy4anHOro KOHTaKTa.
DKpaH ceTn nutaHus, E2h DKpaH (KpblWwKa) nepen CUNOBbIMWA KNeMMaMy ANA 3alnTbl OT 176F6620
CNy4anHOro KOHTaKTa.
KnemmHble Konoaku BuHTOBbIE KNeMMHble KONOAKN ANA 3aMeHbl NMOAMNPYXUHEHHbIX 130B1116
BbIBOJOB.
(1 wT. 10-WTbIPbKOBLINA, T WT. 6-WTbIPbKOBLIA U 1 WT. 3-WTbIPbKOBbIN
pasbembl)
KomnnekTtbl Ansa oxnaxkaeHus CraHpapTHbIi | HepaBerowa
yepes TbiNbHbI KaHan A cTanb
Bxop cHu3y/Bbixop BBepxy, E3h |[o3sonaeT oxnaxpatowemy Bo3ayxy BXOAWTb BHYTPb B OCHOBaHUN 176F6606 .
KOpryca ¥ BbIXOAWTb HapYXKy Yepe3 BepXHIolo YacTb NpeobpasoBaTtens
YacTOTbl. ITOT KOMMMIEKT UCMONb3YeTCA TONbKO AnA Kopnyca E3h ¢
nnacTMHon ocHoBaHus 600 mm (21,6 aloinma).
Bxop cHu3y/Bbixop BBepxy, E3h |[o3sonaeT oxnaxpatolwemy Bo3ayxy BXOAWTb BHYTPb B OCHOBaHUN 176F6607 .
KOpryca ¥ BbIXOAWTb HAaPYXKy Yepe3 BepXHIol YacTb NpeobpasoBaTtens
YacTOTbl. ITOT KOMMMIEKT UCMONb3YyeTCA TONbKO AnA Kopnyca E3h ¢
nnacTuHomn ocHosaHus 800 mm (31,5 aronma).
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3aka3 npeobpa3soBartens 4yacro... PykoBoacTBO NO NPOEKTMPOBaHNIO
Tun OnuncaHue Homep pna 3akasa
Bxop cHu3y/Bbixop BBepxy, E4h |[o3sonaeT oxnaxpatolwemy BO3ayxy BXOAWTb BHYTPb B OCHOBaHUN 176F6608 -

Kopryca v BbIXOAWUTb Hapy»Ky yepe3 BEepPXHIO YacTb NpeobpasosaTens
4acToTbl. ITOT KOMMNEKT MCMOMb3yeTca TONbKO AnsA Koprnyca E4h ¢
nnacTuHom ocHosaHus 800 mm (31,5 aroinma).

Bxop c3agwu/sbixop c3agw, ETh MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6617 -
HapyXXy uepes 3afHI0 YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNNEKT UCNoMb3yeTca ToNbKo Ana Kopnyca E1h.

Bxop c3agwu/sbixop c3agw, E2h MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6618 -
HapyXXy uyepes 3aHI0 YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNNEKT UCNoMb3yeTca ToNbKo Ana kopnyca E2h.

Bxop c3agwu/sbixop c3agw, E3h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6610 -
HapyXXy uyepes 3aAHI0 YacTb nNpeobpasoBaTens YacToTbl. ITOT
KOMMNNEeKT UCnonb3yeTca ToNbKo Ana kopnyca E3h.

Bxop c3agwu/sbixop c3agw, E4h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6611 -
Hapy»XXy uyepes 3aHI0 YacTb npeobpasoBaTena YacToTbl. ITOT
KOMMNNEeKT UCNonb3yeTca ToNbKo Ana kopnyca E4h.

Bxop cHm3y/Bbixop c3apu, E3h MNo3sonaeT oxnaxpatoLemy BO3ayXy BXOAUTb BHYTPb B OCHOBaHWUU 176F6612 -
KOpryca ¥ BbIXOAWUTb HapyXKy yYepe3 3afHIol0 YacTb npeobpasosaTens
YacToTbl. ITOT KOMIMIEKT UCMONb3yeTCA TONbKO AnA Kopnyca E3h ¢
nnacTMHon ocHoBaHus 600 mm (21,6 alonma).

Bxop cHu3y/Bbixoa c3aau, E3h Mo3BonAeT oxnaxpaatoLiemy BO3ayxy BXOAUTb BHYTPb B OCHOBaHUN 176F6613 -
Kopryca v BbIXOAWTb Hapy»Ky yepes3 3afjHIol YacTb nNpeobpasoBaTtens
4acToTbl. ITOT KOMMNEKT MCMONb3yeTcA ToNbKo AnA Kopryca E3h ¢
nnacTuHon ocHoBaHust 800 mm (31,5 aronma).

Bxop cHu3y/Bbixop c3apu, E4h MNo3sonaeT oxnaxpawoLemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWUU 176F6614 -
Kopryca v BbIXOAWTb Hapy»Ky yepes3 3afHIol YacTb nNpeobpasosaTens
4acToTbl. DTOT KOMMAEKT UCMONb3yeTcA TONbKO AnA Kopnyca E4h ¢
nnacTuHon ocHoBaHust 800 mm (31,5 aroma).

Bxop c3apgu/sbixop BBepxy, E3h |lo3Bonser oxnaxpatowwemy Bo3fyXy BXOAUTb BHYTPb B 3afjHel yactu 176F6615 -
KOpryca ¥ BbIXOAWTb Hapy»Ky Yyepe3 BEpPXHIOW YacTb NpeobpasoBaTens
4acToTbl. DTOT KOMMAEKT UCNONb3yeTcA TONbKO AnA Kopnyca E3h.

Bxop c3apgu/sbixop BBepxy, E4h | [o3Bonser oxnaxpatolwemy BO3fyXy BXOAUTb BHYTPb B 3afjHel yactu 176F6616 -
KOpryca ¥ BbIXOAWTb HAapY>Ky Yepe3 BepxHIol YacTb NpeobpasoBaTtens

4acToTbl. DTOT KOMMEKT Nncnonb3yeTcAa TONbKO AnA Kopnyca E4h.

LCP

LCP 101 Linpposaa naHenb mectHoro ynpasnenus (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, BKwvaowmin rpapuyeckyio LCP, 130B1113
Kpenex, kabenb 3 m (9 GpyToB) 1 MPOKNAZKY.

Komnnekr LCP, 1P21 MOHTaXHbI KOMMNNEKT ANA NaHenu, BKAYaowmin Ludpposyo naHenb 130B1114
MECTHOrO yrpaBneHus, Kpenex 1 NpoKnaaky.

KomnnekT LCP, IP21 MoHTaXHbIN KOMMNeKT anAa Bcex naHenen LCP Bcex TMnos, 130B1117

BK/lOUYalOWNiA Kpenex, Kabenb (3 m (9 dyToB)) 1 Npoknaaky.

BHewHne fononHUTenbHble YCTPONCTBA
EtherNet/IP [naBHoe ycTpoiictBo Ethernet. 175N2584

Ta6nuua 13.12 KomnnekTbl, gocTynHble AnA kopnycoB E1Th-E4h
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3akas npeobpa3soBaTens yacTo... VLT® AQUA Drive FC 202

13.3 Homepa ana 3akasa punbTPOB 1 TOPMO3HbIX PE3NCTOPOB

Cm. cneumd)leaumm pPa3MmepoB N HOMepa 3aKa3oB AnA d)l/lﬂprOB N TOPMO3HbIX PE3NCTOPOB B CefyoLlmnx pykoBoACTBax no
NPOEKTNPOBAHNUIO:

. Pykosodcmeo no npoekmuposaHuto VLT® Brake Resistor MCE 101.

. PykosogacTae no npoekTtuposaHuio VLT® Advanced Harmonic Filters AHF 005/AHF 010.

. Pyk0800cmeo no Npoekmupos8aHuto 8bIXOOHbIX (hUIbMPOS.

13.4 3anacHble yactu

Cm. Be6-caint VLT® Shop unm koHdurypatop npeobpasosatena yactoTbl (www.danfoss.com/drives), uTobbl HaliTh
HeobxouMble 3aMacHble YacTy /1A Ballel CUCTEMDI.

220 Danfoss A/S © 12/2017 Bce npaBa 3alymLieHbl. MG22B250


http://www.danfoss.com/drives

MpunoxxeHne

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

14 TlpunoxkeHwne

14.1 COKpaLLl,eHI/IFI N CUMBOJbI Ivitmax MaKcrManbHbIA BbIXOAHOWN TOK
(VRN HoMuHanbHbIN BIXOAHOW TOK, obecrneynBaembli
60° AVM ACVHXPOHHas BeKTOopHas mogynsauua 60° npeo6pasoBaTtesiem YacToTbl
A Amnep KMy Kunorepuy
AC MepemMeHHbI TOK LCP Local control panel = naHenb mecTHoOro
AD JneKkTpOCTaTUYeCKNIA paspag Yepes BO3ayX ynpasneHua
AO3 ABTOMaTMYeCKaa onTMMM3aLnsA Mnagwwin Mnagwwin 3Havawmn 6ut
3HepronoTpebneHns out
Al AHanoroBbl BXoA M meTp
AIC Amnep ToKa OTKNoYeHus MA Mwunnnamnep
AAL ABTOMaTMYecKadA aganTauuA gsuratens MCM, mcm | MAH Kpyrabix Mun
AWG AMepUKaHCKUIN COpTaMeHT NPOBOAOB MCT CnyxebHaa nporpamma ynpasneHusa ABVKEHVEM
°C lpapycbl Llenbcusa mr VNHAYKTUBHOCTb B MUNAUreHpun
CB ABTOMATUYECKUI BblKNOYaTeNb MM MwunnumeTtp
CcD MocToAHHbIN pa3pag MC Mwunnucekynaa
CDM KomnnekTHbIi Mogynb NpuBoAa: npeobpasoBaTtesnb Crapwun 6ut |Crapwunii 3Hayawmn 6ut
YacToTbl, CEKUMA NUTaHWA N BCNOMOraTenbHble nvir KN npeobpasoBatena yactoTbl onpeaenaerca
yCTpoWicTBa OTHOLLUEHNEM BbIXOAHOW MOLHOCTU 1 BXOAHOW
CE CooTBeTCTBME CTaHZapTam 6e30nacHOCTN MOLLHOCTH
Espocoto3a HO EmKocTb B HaHOdapagax
™M CrHasHbI pexum NLCP LindpoBas naHenb mecTHoro ynpasieHuA
cT [OCTOAHHDIN KPYTALWUIA MOMEHT H-m HbloToH-MeTp
DC MocToAHHBIN TOK NO HopmanbHaa neperpyska (NO)
DI Lndposoir Bxog ns CYHXPOHHaA CKOPOCTb ABUraTens.
DM AnddepeHumnanbHblil pexnm OnepatuBHbl |OnepaTriBHble NapameTpbl BCTYMaloT B AeNCTBMNe
D-TYPE B 3aBucumocTn ot Tvna npvsoaa e/ cpasy e Mnoc/e N3MeHeHNA UX 3HaYeHnn
SMC SneKTpPOMarH1THaa COBMeCTMMOCTb aBTOHOMHble
24C DNeKTPOABMXKYLLAA cuna napameTpbl
3TP DneKTPOHHOEe TennoBoe pene Propm., anu. HomunHanbHaa MOLHOCTb TOPMO3HOIO pe3uncropa
°F Mpapycbl DapeHreiita (cpepHAA 3a BpeMA ANUTENIbHOTO TOPMOXKEHNA)
fioe YacTtoTa ABuratens B cfiyyae akTuBm3aumm PCB MeuatHas nnata
d)yHKLl,I/II/I ¢|/|Kca|_l|/||/| 4yacToTbl PCD TexHONoOrnyeckne gaHHble
fm YacToTa gBuratens PDS Cnctema cunosoro npusoga: CDM un gsuratenb
fmax MakcumasnbHasa BbIXOAHaA YacToTa, BblAaBaemas PELV 3aWnTHOe CBEPXHU3KOE HaMpsiXXeHne
Ha BbiXxoAe Npeobpa3oBaTens YacToTbl Pm HomunHanbHaa BbIXOAHaA MOLHOCTb
fmin MwuH1ManbHasa YyacTtoTa ABuraTtensa Ha Bbixofe npeobpasosatens YacToTbl NPY BbICOKON
npeobpasoBatens YacToTbl neperpyske
fmN HomunHanbHaa yactoTta gBuratens PmN HomunHanbHaa MOLWHOCTb ABuratens
FC ﬂpeo6pagoga1’enb 4yacToTbl (I'IpI/IBOﬂ) ,D,BVIFaTEJ'Ib c |C aAsuratenem C NOCTOAHHbIMU MarHUTamu
FSP Hacoc ¢ ¢prKcnpoBaHHOWM CKOPOCTbIO nv
HIPERFACE® |HIPERFACE® siBnisieTc 3apervcTpyipoBaHHbIM nnA- MponopUMOHaNbHO-MHTEr pabHo-
TOBapHbIM 3HAaKOM KOMMaHUK Stegmann perynsaTop anddepeHUManbHbI perynaTop, NoaaepKmBaet
HO MoBbiwenHan neperpyska (HO) npouecca HeobXoAMMYI0 CKOPOCTb, AaBNiEHNe, TeMMnepaTypy
n.c MowHoCTb B nOWagnHbIX cnnax nr A
HTL Vmnynbcbl sHkonepa HTL (10-30 B) — Rropm, Hom. HomunHanbHoe conpoTmsneHne pesncropa, npu
BbICOKOBOMBTHAA TPAH3UCTOP-TPAH3NCTOPHAA KOTOPOM 06ecneynBaeTCcss MOWHOCTb TOPMOXEHMSA
noruka (High-voltage Transistor Logic, HTL) Ha Bany fsuratens, pasHaa 150/160 %, B TeueHune
m repuy 1 MUHYTbI.
Iinv HomurHanbHbI BbIXOAHOW TOK MHBEPTOpPA RCD flatunk ocTaTouHoro Toka
™ Mpeaen no Toky Pekynepauua | Knemmbl pekynepauymmn
IMN HomuHanbHbI TOK ABUratens
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MpunoxeHne VLT® AQUA Drive FC 202
R, MuHumanbHoe gonyctmoe npeobpasoBaTenem Torque =
YacToTbl 3HAYEHNE CONPOTMBIIEHNA TOPMO3HOMO E
pesucTopa Pull-out g
Elolo} SddeKTuBHOE (CpenHeKBagpaTuueckoe) sHavewve | |/ -
06/MUH Yucno 060poTOB B MUHYTY
Rpex. PekomeHayemoe conpoTuBieHne TOPMO3HbIX
pesnctopoB Danfoss
C CekyHpa
SCCR HoMUWHanbHbIN TOK KOPOTKOrO 3amblkaHuWA
SFAVM ACVHXPOHHaA BEKTOpHasa MoaynAauma C
opueHTauue No MarHUTHOMY NOTOKY CTaTopa
STW CnoBo cocToAHNA
SMPS MIMNYyNbCHBIA NCTOYHMK SNEKTPONUTaHWsA
THD ObLlee rapmMoHMYeCKoe UCKaXxeHune RPM
Tum Mpepen momeHTa PucyHok 14.1 Mpadpnk MOMeHTa onpoKMAabiBaHUA
TN Mmnynbcebl sHKkogepa TTL (5 B) — TpaH3ucTopHas
noruka
UmN HomurHanbHoe HanpsikeHne ABuratens OcTaHOB Bbli6erom
CooteetctBu | Underwriters Laboratories (OpraHuzauusa B CLUA, Ban HaxoguTca B pexrnme cBOGOAHOrO BpalleHus.
e UL 3aHUMatoWanca ceptudukaumein B obnactu KpyTAwwmin MOMEHT Ha fBWraTene oTCyTCTBYeT.
6e30MacHOCTU 060pyAOBaHMA)
XapaKkTepncTuKn NOCTOAHHOIO KPYTALLEro MOMEHTa
B Bonorei _ XapaKTepmcTUKN NOCTOAHHOIO KPYTALLEro MOMEHTa
vsP Hacoc ¢ nepemenHoii ckopocbio (constant torque, CT), CMOMb3yemble BO BCEBO3MOMKHBIX
VT MepemeHHbIi KpYTALUMA MOMEHT NPUMEHEHUAX, HanpUMep B IEHTOUHbIX TPaHCcNopTepax,
vvcr PacwmpeHHoe BekTopHOE ynpasneHue MOPLIHEBbIX HACOCAX U MOLbEMHbIX KpaHaXx.
HanpsKeHrem

Ta6nuua 14.1 CokpalueHns U CMMBOJbI

14.2 OnpepeneHuA

TopMo3Hol pe3uncTop

Topmo3HoI pe3ucTop npefcTaBnseT cobo moaynb,
CNOCOOHBIN NOrAoLWaTh MOLHOCTb TOPMOXKEHNS,
BblAeNAemMyto Npy pekynepaTuBHOM TOPMOXKEHNN.
PereHepaTvBHasa MOLLHOCTb TOPMOXEHNA MOBbILWAET
HanpsXeHne B 3BEHE MOCTOSHHOIO TOKa, @ TOPMO3HOM
npepsbiBaTenb obecneurBaeT nepegayy 3Toli MOLWHOCTY B
TOPMO3HOWN pe3ncTop.

MomeHT onpokKkuabiBaHUA

" _2xnap.. 1-23x60c
s nap.. 1 -39

MHnumnannsauyna

Ecnv BbInoNHAETCA UHMLManM3auma

(napamemp 14-22 Operation Mode), npeobpa3oBaTenb
YacToTbl BO3BPALLAETCA K 3aBOACKMM HAacTPOMKaM.

MpepbiBUCTLIN pabounii LUK

Mopa npepbiBUCTBIM Pabounm LMKIOM MOHMAIOT
nocsieAoBaTenbHOCTb Paboumnx LMKNoB. Kaxabli LuKn
COCTOUT U3 nepuopa PaboTbl Mo Harpy3Kon u neproga
paboTbl BXxonocTyto. PaboTa MOXeT umeTb nMbo
nepriognyecknin, NMbo HeneproanuyecKnin xapakTep.

KoaddpuumeHT mowHocTn

NcTUHHBIN KO3)MLMEHT MOWHOCTU (NAM6AA) yumTbiBaeT
BCE FAPMOHUKWN 1 BCerga MeHbLue, YeM KoadpduumeHT
MoLHOCTU (cos phi), yunTbiBalOWWMIA TONbKO NepBbie
rapMOHUKN TOKa W HanpsKeHUs.

P (xBT) _ UM x IA x cos¢

P (xBA) UAxIA

Cos phi Takxe Ha3blBaeTcA KO3POULIMEHTOM PeakTUBHOW
MOLLHOCTMW.

cosgp =

Kak namb6paa, Tak n cos phi ana npeobpasoateneii 4acToTbl
Danfoss VLT® ykasaHbl B 27a8a 7.3 [Tumarue om cemu.

KoadpdurumeHT MOWHOCTU NoOKa3biBaeT, B Kakol mepe
npeobpa3soBaTenb YaCTOTbl Harpy»aeT NMTaloLLyio CeTb.
Yem HmKe KOIOPULMEHT MOLLHOCTY, TeM GorbLie lspp. Mpu
OfIHOW 1 TOW e MOLLHOCTY npeobpa3soBatens (KBT). Kpome
TOrO, BbICOKUI KO3PULMEHT MOLHOCTU MOKa3bIBaeT, YToO
TOKM FrapMOHUK Marbl.

Bo Bcex npeobpasoBaTensx yactotbl Danfoss nmetotca
peakTopbl Lieny NOCTOSHHOIO TOKA, BCTPOEHHbIE B LieMb
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MOCTOAHHOIO TOKa, YTO 06ecneyrnBaeT BbICOKUIA
K03GPULIMEHT MOLYHOCTA N YMEHbLUAET MOJHbIN
KoadduumeHT rapmoHuk (THD) B ceTeBOM nuTaHuUw.

MmMnynbcHbIN BXOA/MHKPEMEHTHbIN SHKOAEp

BHewHu undpoBon aaTumk, NCcnonbyemblin ans
bopMUpOBaHMA CUrHaNNa 06PATHOWN CBA3M MO CKOPOCTU 1
HanpaBneHUo BpalleHVsA ABWraTens. JHKogepbl
UCMONb3yIOTCA ANA NMOMYYEHUS BbICOKOCKOPOCTHON 1
TOYHOW 06PATHON CBA3U U B ObICTPOAENCTBYIOLNX
cucTemax.

KomneHcauusa ckonbxeHusa

I'Ipe06pa3osaTenb 4acTOTbl KOMNEHCUPYET CKONbXKEHNE
ABuratena nytem noBblleHNA YaCTOTbl B COOTBETCTBUN C
I/I3MepﬂEMOIz Harpy3K0|7| ABuratens, obecneymBas noytu
NONTHOE NMNOCTOAHCTBO CKOPOCTU BpalleHMA ABuraTena.

WHTennektyanbHoe nornyeckoe ynpasnenue (SLC)
WHTennekTyanbHOe IOrnyeckoe yrnpasseHne — 3T0
nocneaoBaTeNlbHOCTb 3afjaHHbIX MoJib3oBaTenem AeNCTBUN,
KoTopble BbIMOSIHAITCA B cyyae, ecnu SLC npusHaet
COOTBETCTBYIOLLME, ONpeAeneHHble Nonb3oBaTesieM
cob6bITUA UCTUHHBIMW. ((pynna napamempog 13-**
WumennekmyaneHasa nozuka)

LUnHa cranpapta MY

MpencTaBnseT cobon wuHy RS485, paboTtatouyto no
npotokony MY nnn npotokony MC. Cm.

napamemp 8-30 Protocol.

Tepmucrop

TemnepaTypHO-3aBUCMMbIV PE3UCTOP, YCTaHABINBAETCA TaMm,
roe Heob6XoAMMO KOHTPONMPOBaThL TemrnepaTypy (B
npeobpasoBaresie YacToOTbl UK B ABUraTene).

OTKnouyeHne

CocTosHVe, BBOANMOE B aBapUIHOW CUTyaumm, Hanpumep B
c/lyyae neperpesa npeobpasoBaTena YacToTbl UNN Koraa
npeob6pasoBaTeb YacTOTbl 3alLMLLAET ABUrATEND,
TEXHONIOrMYECKM npouecc unm MexaHusm. Mepesanyck He
JonyckaeTca o Tex Nop, Noka NpuyMHa Henonagkn He
6yneT ycTpaHeHa 1 NoKa COCTOsHUe OTK/loYeHnA He byaeTt
OTMEHEeHO.

OTKnoyeHne ¢ 6NoKMpPoBKON

CocToAHMe, BBOAVMOE B aBapUMHON CUTyaLun, Koraa
npeobpasoBaTesib YaCTOTbl OCYLLECTBAAET 3aLYUTY
COOCTBEHHbIX YCTPONCTB U TpebyeT dursmueckoro
BMellaTenbcTBa. OTKoUeHrEe C 6OKMPOBKON MOXET ObITb
OTMEHEHO BbIK/OYEHVEM CeTU MUTaHUA, yCTpaHeHnem
NPUYMHBbI HEUCMPABHOCTU 1 HOBbIM BKJIlOYEHNEM
npeobpasoBaTens yactoTbl. [epe3anyck He fonyckaeTca Ao
Tex Mop, Noka COCTOAHMe OTKMoYeHnA He byaeT oTMeHeHOo
NnocpeacTBOM akTvBaummu copoca.

XapaKkTepucTUKN nepeMeHHOro KpyTALEero MoMeHTa:
XapaKTepuUCTVKIN NMepeMeHHOro KpyTALLEero MOMeHTa Ana
ynpaBsneHna HacoCamu 1 BEHTUNIATOPaMM.
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AndaBuUTHbIN yKa3aTenb VLT® AQUA Drive FC 202

AndaBunTHbIN yKa3aTenb

\
C VWC+ 199, 201
CAN-gBuratenb 207

A
D ABTOMaTM4yecKan agantauma gsuratena (AAL)

. KoH¢urypauma nposoaku 202
DeviceNet 40,214 KpaTkoe onncaxue 21
DU/dt Morpy»Hoi Hacoc 207

Kpatkoe onucatue 176 ABTOMaTMUYECKana MOAYNALMA YaCTOTbl KOMMYTaUNN.............. 20
Pesynbratbl ncnbitanna gna DTh-D8h.........iiinee. 176
PesynbTatbl UcnbitaHms ans ETh—E4h......eeeeeeeeeeeesesnnne 178  ABTOMaTV4eckas onTuMu3ayuu sHepronotpebneqns (AO3)
...... 20
E ABTOMaTUYECKMI BblKNlOYaTeNb 165,174
EtherNet/IP 40 ABTOMATUYECKUN PEXINM 192
AKTMBHOe 3agaHune 193
M AKYCTUUECKNI LWYM 175
Modbus AHnanus pagos Oypbe 189
[lononHuTenbHbIN MOAYNb 41 AHanorosbil
KoH¢urypauma npoBoaky ana 3afaHna CKOpoCTMU......... 202
0 OnncaHnA BXOA0B/BXOA0B 1 HACTPOMKMN MO YMOSTYAHUIO........
163
OTkntoyeHne Cneundurkaumm Bxoga 56
Touku ans npeobpasoBatenei yactoTbl 380-480 B........... Crneuudmkaumm sbixoaa 57
Touku ans npeobpasoBaTtenei yactoTbl 525-690 B............ 48
AcmmeTpuA HanpsaXeHna 19
P
b
PELV. 21,57,185
BbicTpoe meHIo 27
PLC 161
PROFIBUS 40,214 B
PROFINET. 40 BeHTunaTopsl
C ynpasnieHnem rno tTemneparype 21
R Tpebyeman MHTEHCMBHOCTb LMPKYNALUN BO3AYXA........... 152
RS485 Bepcun NO 214
Knemmbl 162 B3pbiBoOnacHas aTMocdepa 150
KoHourypauumsa nposoaku 205
CxemMa noAKntoUYeHnin 157 BnaxHocTs 149
LnHa cTangapta N4 223 BHelwHme pasmepbl
D1h 60
S D2h 66
D3h 72
Safe Torque Off D4h 77
KoHourypauus npoBogku 203 D5h 82
KpaTtkoe onvicaHue 26 Déh 91
PacrionoxeHve Knemm 163 D7h 102
PykoBOACTBO Mo 3KCMyaTauymm 5 D8h 112
CooTBeTCTBME ANPEKTIBE O MALLVHHOM 060PYAOBAHMM.... 8 Eth 123
Cxema NogKMoYeHnn 157 E2h 129
E3h 135
t
SmartStar 27 E4h 142
STO
cm. Takxke Safe Torque Off BpemA HapacTaus 176
Bpemsa paspagkn 6
V)
UL
Knacc 3awmtbl Kopnyca 10
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AndaBuUTHbIN yKa3aTenb

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

BY-nomexn OnctaHUMoHHOe 3aaHmne 193
Mcnonb3oBaHune nepekniovatensa € CeTbIO [T eneenees 174 JIONOAHUTENBHbIE ANATHI
PacnonoxeHuve knemm ana 3apenku skpaHos E3h........... 138 Kackaa-KoHTponnep 57
PacnonoxeHuve knemm anA 3apenku skpaHos E4h........... 145 Hanuuve kopryca 14
Gunetp 185 HomeHknatypa 1 kogpbl na 0oGopMIEHNA 3aKa3a............ 214,
Bbinpamutens 192 215
BbicoTta Hag ypoBHeM mops 153 Pe”eMHE"e fnatbl 42
CeTeBoW NPOTOKON 40
Boixop YnpaBneHue nepemMeLleHnem 42
KoHTakTop 174,188 OyHKUMOHaNbHbIE pacluMpeHmns 41
MNMepekntoyatensb 19 .
TexHUYecKkne xapakTepucTuKkn 57 HononHuTeneHelid BXOA AaT4MKa 41
BbIuMCIEHMS JononHuTenbHbIi  MOAynb  BXOAOB/BbIXOJOB  06Liero
THDi 189 Ha3HayeHuA...... 41
MacwTabrpoBaHHOe 3agaHne 193
OTHOLWEHNE KOPOTKOTO 3AMBIKAHU A.eceereennrenerssenssessesssesssnsseees 190 K
MporpaMmmHoe obecneuyeHmne ana pacyeta rApMOHKK..... 191 .
Pa6ounii LMK pesncTopa 170 ’Kunbie paitoHbl 183
TOopMO3HON MOMEHT. 172
Topmo3Hom pe3suncTop 171 3
3apaHue
r AKTMBHOE 3ajaHne 193
Ma3bl 150 Bsog ckopocTn 202,203
[OunctaHUMoHHOe 3apaHne 193
[anbBaHMyYecKas pa3Ba3ka 21,57,185 JMCTaHUMOHHOE GpOpMUpOBaHIME 193
fapMOHWKM 3asemneHvie 21,160,173
KpaTtkoe onucaHme 189
OnpegeneHune KO3GPULNEHTE MOLYHOCT ..oeeeeereessnneees 222  3anackble yactu 220
MopaBneHune 191 3awmTa Kopnyca 10
CraHpapTbl EN 190
3awmTa
CraHpgapTbl IEC 190
ACMMETPUA HanpPAXKeHWA NUTaHNA 19
Ounbtp 43
KopoTkoe 3ambikaHune 18
HomwnHanbHble XxapakTepucTnkm 10
a Meperpyska 19
MNeperpy3ka no ToKy 156
farunk 162 MNepeHanpsaxeHue 18
[laTumk ocTaToO4HOro ToKa 173,174 CreneHb 3awmTbl KOpMyca 14
[suratens TennoBas asuratens 21
CAN-gBuratens 207 QyHKLMA TOPMOXKEHUA 19
Ex-d 41 3awuTa oT neperpysKu no Toky 156
Bx-e 22 3paKEAC 9
BpauieHune 166
W3onauws 169  3HakRCM 9
Kabenu 166,173
Knacc 3awutbl 150 ¥
KoHoburypaumsa npoBoaKy Ans TEPMUCTOPA...cuneeessreessrees 206
Hanps»keHue nonaumm 207 M3nyyaemble nomexu 183
O6HapyxeHre obpbiBa dasbl 19 sonaunsa 169
O6paTtHas cBsi3b 200 3
OnpefeneHne MOMEHTa OMPOKNABIBAHN . .cuuuuueurnennennnene. 222 MmnynbcHbii BXOA
OcnabneHre NOAWMNMHNKOBDBIX TOKOB..........vweeemesnreserereenns 169 KoHdurypauna NpoBoAKM ANA NyCKa/OCTaHOBA. ... 203
MapannenbHoe NoAKMoUeHMe 167 CneundurKaumm aHanoroBoro BXxoaa 57
MacnopTHas Tabnmyuka 23 WHBepTop 192
MonHbIN KPYTAWNA MOMEHT 24
CrneyndrKaumm BbIXOAHBIX MAPAMETPOB........eweesmereusssesssnses 55 VHTennekTyanbHoe norueckoe ynpasnenme
CxeMa NoaKnioUeHi 157 KoHdurypauua nposogku 0 ,207
TennoBas 3awmnTa 21,167 Kpatkoe onucatue 25
Tok yTeukn 173 WcTouHnk nutaHma 24 B nocT. Toka 162
HunpekTtnea ErP 9
OnpeKTrIBa O MAIMHHOM OO0PYAOBAHUM. .....evueeveercersnceesscenanecs 9
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Kna
K BbluncneHue 175
Mcnonb3soBaHne AA[] 21
Kabenn TexHnyecKkmne xapakTepucTukim 44, 48
Bb'paBH”Bi’K’”"‘”P 161 ®opmyna KM npeobpa3oBaTesNil YaCTOTbl....ww.ueeemmeeeesnnes 221
nsuratenen 166 }
Makc. unicno n pasmep Ha dasy 44,46 KpyTAwmin MomeHT
OTBepcTne 60, 66, 82,91, 102,112,123 YnpasneHue 198
MoaknioueHne 3neKTPonUTaHNA 158 XapaKTepucTnKka 55
Mpoknagka 161
TeXHNYECKNE XaPAKTEPUCTUK ..cuueeereseerseessesssessesssesanes 44,48, 56 M
Tunbl n HoMUHanNbI Kabenen 156
Topmo3 159  Mapknposka CE 8
YnpasneHue 160 MacwrabuposaHHoe 3afaHue 193
DKpaHMpoBaHue 158, 186
Mogynauua 20,221,222
Kabenu ynpaBneHus 160
MomeHT onpokunabiBaHWA 222
KabenbHbin 3aXnm 160
MoHuTopUHT B3pbiBoONACHbIX CPef (ATEX)....cowerrerreenene 22,150
Kackap-koHTponnep
Mcnonb3oBaHme ¢ KOHTaKTOPOM 28 Montax 3
KpaTkoe onucaHue 27 KeannouumpoBaHHbIi nepcoHan 6
Cxema coefiMHeHui1 209 Tpe6oBaHuA...... 151
dneKkTpUYeCcKnin 156
KBanuduumpoBaHHbIi nepcoHan 6 .
MoHTaX Ha 60nbLLOW BbICOTE HaJ YPOBHEM MOPA...ouucveereecs 187
KnHeTnyeckunin peseps 24
MouwHocTb
Knacc 3awmtbl Kopnyca NEMA 10 KoadpduumeHt 222
KnemMmbl HomwuHanbHble 3HaveHuA 12,44, 48
RS485 162 MoaknioueHua 158
AHanoroBbii BbIXOL/BbIXOL, 163 Motepn 44,48
Knemma 37 163 TexHuyecKkmne xapakTepucTukim 44, 46
pene 163
OnncaHnA >3neMeHTOB YNpaBneHuWA W HacTPOMKX Mo H
ymosiyaHui...... 162
lMocnepgoBaTenbHasa CBs3b 162 Hacoc
Pa3peneHue Harpysku 159 BknioueHne 30
Topmo3HO pesnctop 159 Kng 29
Lndposoii Bxoa/Bbix0A 163 HuskoonbTHOE 060pPYyAOBatHHeE
Knemmbl ynpasneHua 162 AupektuBa 8
Kog Tvna 211 HomeHknaTtypa 1 kofbl Ana opopMIEHNA 3aKa3a....cwwwenrenns 211
KomneHcaumsa ckonbkeHuns 223
KomnnekTtbl O
Hannuue kopnyca 17 O6orpeBaTtenb
Homepa gna 3akasa 218,219 Mcnonb3oBaHue 149
OnucaHusa 218,219 CxemMa noakntoyeHnin 157
KoHpeHcauua 149 O6patHad cBA3b
KoHAyKTUBHbIE MOMeXM 183 Obpabotka 195
MNpeobpa3soBaHue 195
KoHdurypaumm moHTaxa 151 CurHan 197
Kondurypauna nposoAKi ANA BHEWHeEro cOpoca aBapniiHON 061134 ToUuKa HECKONBKIX MPUCORAMHEHMN oo 189
curHanmsayuu...... 204
Okpy»atoLan cpepa 55,149
KoHdurypauma npoBofKku ana nycka/oCTaHOBa.......... 203, 204
OcTaHoB Bbl6erom 31
KopoTkoe 3ambliKaHue
3awwTa 18 OxnaxgeHune
HomuHan SCCR 165 0630p OXNAXKAEHMSA B THIFIBHOM KAHAJE. ..o rvvrsnreessresssrssssnees 37
Onpeaenetue 223 MNpepynpexaeHve o nbinm 150
PacueT koadpduLmeHTa 190 Tpebosanus 151
TopmoxeHue 35,172 OxnakaeHve ¢ NOMOLLbIO BEHTUAALMOHHOIO KaHana......... 151
OxnaxkgeHne yepes ThITbHBIN KAHAM.....wueeseeeersessesssesenees 37,151
OuncTka 31
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Mpeobpa3oBaTtenb YacToTbI

I labapuTbl cepuin 14
KoHdurypatop 211
MaHenb sarnyuwex 124 HoMMHanbHaA MOLWHOCTb 14
MaHenb YNNOTHEHUM........eeeveeneereennes 60, 66,82,91,102,112,123 TpeboBaHuA K 3a30pam 151
Meperpes 223 Mposopa 156
cm. Takxke Kabenu
MNeperpyska
MpenenbHble 3HaYeHNs 19 lMpon3soacTBeHHble cpepl 183
Mpobnembl C rapMoHKamu 189 Mponyck yacToTl 24
DneKTPOHHasA TenioBas neperpyska 22
MpoCTpaHCTBO ANA OTKPbLITUA ABEPEN.......... 60, 66, 82,91, 102,
Mepesanyck 24 112,123
MNepekniouatenn
Pacuenutenb 165 p
MNepeknioyatens P6 . 152
A53 11 A54 56,163 ab0Ta Ha HU3KOW CKOPOCTH 5
MepeHanpsaxeHne Pagoqvm LKA 170
AnbTepHaTUBHAA GYHKLNA TOPMOMKEHNA ccoumerevercerssrenasnees 173 OblqmcneHme 229
3auTa 18 npegeneHue
TopmoxeHune 42 Pagnatop
Mepuopnueckasn GopmoBKa 149 Marens goctyna 125
ToUKa OTKIIOUEHWNA N3-33 MEPETPEBA....cvvrrersserssrssesasesane 44,46
MepcoHanbHbI KOMMbloTep 159 Tpebyeman MHTEHCMBHOCTb LMPKYNALUN BO3AYXA........... 152
NW-perynstop Ynctka 150
KoHTponnep 21 Paf1ouacToTHble momexy 21
Perynatop 195,198
PaspeneHne Harpysku
Mnata PaclUnNpeHNA PENENHDIX BbIXOOOB.......ccovivernienseineinsennnes 42 3a|_|_l|/|'|'a OT KOPOTKOrO 3aMblKaHUA 18
Mnata Tepmuctopa PTC 41 Knemmbl 36,159
KpaTtkoe onucaHme 35
Mnata ynpaBneHua MpepynpexaeHne 6
TexHunyeckne xapakTepncTuKkm 59 CxeMa NoAKNIoYeHNI 157
TouKa OTKITIOUEHWNA N3-32 MEPETPEBA.....evueerseesserserserssenane 44, 46
Xapaktepuctuku RS485 57  Pasvepbl
. D1h, BHewHue 60
Morpy»Hon Hacoc D1h, Knemmbl 64
MCO 208 D2h, BHewHne 66
Mcnonb3yetca B couyeTaHmu d ynyuLeHHbIM D2h. KNeMMbi 70
OTC/IEXMBAHMEM MUHVIMASIbHOWN CKOPOCTMU...... 34 D3h. BHellHMe 72
Cxema coeguHeHNi 207 D3h. KieMMbi 75
MNopaBneHne pe3oHaHca 21 D4h, BHewHne 77
MopknioueHue K MK 159 Dah, knemmo 80
A D5h, knemmbl 87
MoaTBepXaeHue NoTokKa 33 D6h, knemmbl 96
MoaxeaT BpaLLaoLLErocs fBuraTens 24 D7h, knemml 108
D8h, BHewwHMe 112
Moabem 149 D8h, knemmbi 117
Mosb30BaTeNbCKNil BBOA 192 BHewHue D5h 82
n 162 BHewHme D6h 91
ocnegoBaTenbHasa CBA3b Bhewnue D7h 102
MoTeHunomeTp 163, 205 BHelwwHue E2h 129
MNpaBrna 3KCNOPTHOIO KOHTPONA 10 BHeuhue E3 135
BHewHme E4h 142
Mpe-/noctcmaska 32,33 BHeLwHwe pasmepbl E1h 123
MpepoxpaHutenu Knemmbl E2 133
[1ns Mcnonb3oBaHUA C CUNOBBIMM MOAKITIOUEHVAMM....... 158 Knemwmbl E3h 139
3alumTa oT NeperpysKu rno ToKy. 156 Knemmbl E4hﬁ 146
TexHUYEeCKMe XapaKTePUCTUKM 163 0630p cepuii npoayKumN 14
. Knemm Kopnyca E1h 127
MNpennyckoson Harpes 24
MpenynpexxaeHne 0 BbICOKOM HAMPAMKEHUM......uucewmeeesssecesaeceens 6
MpepynpexaeHna 6, 156
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Pa3zmepbl knemm

D1h 64
D2h 70
D3h 75
D4h 80
D5h 87
D6h 926
D7h 108
D8h 17
E1h 127
E2h 133
E3h 139
E4h 146
Pa3zpewenne CSA/cUL 9
Pacuenutenb 165

PerynMpOBaHme MarHMUTHOro NOToKa

CTpykTypa YynpaBfieHWA B peXume perynmposBaHusA
MarHUTHOro NoToKa 6e3 AaTunKa...... 200
CTpyKkTypa ynpaBneHuMA MO MarHUTHOMY MOTOKYy C
0o6paTHOW CBA3bIO OT ABMrATENA...... 200
Pexrm 3anonHeHuna Tpy6bl 208
PeXXvm pa3oMKHYTOro KOHTypa
bnok-cxema 196
[ononHnTenbHan Nnata KaCKag-KOHTPOIEPA..wwmwrmereenne 28
KpaTkoe onucaHue 196
PeXKnm ¢ 3aMKHYTbIM KOHTYPOM
bnok-cxema 197
KpaTkoe onucaHue 196
Pe3nctneHoe TopMoXxeHune 34
Pexkynepauua
Knemmbl 75,127
KpaTkoe onncaxue 36
Hanunune 14
Pene
JononHuTenbHaa nnata paclMpPeHUs PeNiefHbIX BbIXOAOB.
...... 42
[ononHuTenbHbI MOAYNb 41
Kackag-koHTponnep 27
Knemmbl 163
MoHTax ¢ yuetom TpebosaHuit ADN 7
Mnata 42
TexHunyeckne xapakTepncTuKkm 58
Potop 19
PykoBoacTBO N0 NporpaMMmpoBaHuio 5
PykosopacTtso no skcnnyataumm 5
PyuHon pexxum 192
C
Ceptudukar TUV
Ceptudukat UKrSEPRO 9
CepTrduKauma AnA NPUMEHEHMNA HA MOPE......weumrecerserssereceranec 9
CeTeBoW NpoOTOKON 40,161
Cetb IT. 174

CeTb NuTaHuA

KonebaHwns 20

MponagaHve HanpsaxeHnA 24

TexHunyeckmne xapakTepmncTuKm 54

XapaKTePUCTUKN NCTOUHMKA MUTAHU A ceceererreerersseasesssesssesseees 54

SKpaH 7
CriHyconpHbIn Gpunstp 42,158
CkopocTb

KoHdurypauma npoBogku ansa 3afaHna CKOpoCTMm......... 205

KoHdurypauna npoBogku ANA MOBbILLEHWUA/MOHXEHWS
CKOpOCTMU...... 205

O6paTHas cBA3b OT MU-PErynaTOPA....cccuumeceererensecessecennne 197

YnpasneHuve 198
CKpyTKM 186
CHMKeHe HOMVHAJbHbIX XapaKTePUCTUK

AsTomaTnyeckasa GyHKLMA 20

Bnunaxwne Temnepatyp 55,151

Bbicokas yactota KOMmyTaumm 20

BbicoTa Hap ypoBHem mops 153

OnwncaHne n NpUYrHbI 152

PaboTa Ha H13KOW CKOpOCTU 152

Temnepatypa 1 HacTOTa KOMMYTALMM....ucuunermecenserssscssansssnes 153
CokpalyeHus 222
CooTBeTcTBME

ADN 7

OupeKkTtunsbl 8
CootsetctBume UL

3HaK InCTUHra 9
CneundurKaumm Bxoga 56
CreneHb 3awuThbl IP 10
Cxema nogkoyeHnn

MpeobpazoBaTesib YacTOThI 157

TunuyHble NpuMepbl NPUMEHeHNA 202
Cxema coeguHeHUN

Kackag-koHTponnep 209

DOUKCMPOBaAHHBIV HACOC C MEPEMEHHOWN CKOPOCTbIO........ 210

YepepoBaHue Befylyero Hacoca 210
T
Temnepatypa 150
TepmucTop

KoH¢urypauma nposoaku 206

OnpepeneHne 223

Mpoknaaka Kabenei 161

PacnonoxeHune knemm 163

TexHUKa 6e30nacHOCTU

WHcTpyKumn 6
PykoBoacTBo no skcnnyatauum 156
TexobcnyxnBaHne 150
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Tok
BHyTpeHHWIn perynaTop Toka 201
WckaxeHne 190
HOMMHaNbHbIN BbIXOAHOW TOK 221
OcnabneHune nomex gsuratens 169
OcHOBHOW TOK 189
MNepexogHble TOKM Ha 3emnto 174
rapMOHMK 189
yTeuKkn 173
®opmyna npefena no Toky. 221
Tok yTeukn 7,173
TopmoxeHne
[OunHamunyeckoe TOpMmoXxeHne 34

Mcnonb3oBaHue B KayecTBe asbTepHATUBHON QyHKLUMN
TOPMOXeHuA...... 173

Oopmyna
BbixoaHOM TOK 221
KN npeobpasoBatens 4acToTbl 221
HomMunHanbHaA MOLHOCTb TOPMO3HOMO PE3UCTOPA.......... 221
MNpepen no Toky. 221
X
XapakTtepuctuku USB 59
XpaHeHwne 149
XpaHeHne KOHAEeHCATOPOB 149

Ll

Lnpkynauus Bo3gyxa

[MpepenbHble 3HaYeHnA 172 NHTEeHCUBHOCTb 152
Tabnmua cnocobHoCTM 171 KoHdurypauum 37,39
YnpasneHuve ¢ TOMOoLWblo GYHKUNN TOPMOKEHWA............. 172
p Wbto GyHKL P Lindposoii
TopmoeHue nepemeHHbIM TOKOM 34 OnncaHnA BXOA0B/BXOA0B 1 HACTPOMKMN MO YMOSTYAHUIO........
TopMoKeHne NOCTOAHHbBIM TOKOM 34 163
. Cneundurkaumm Bxoga 56
TopmosHoli pesnctop CneunduKaLnm BbIXOAHBIX MAPAMETPOB...............vevvssssssssenees 57
Bbi6op 169
Knemmbl 159
KpaTkoe onucaxue 42 Y
HomeHknatypa 1 kKogpbl na 0GOpMIEHNA 3aKa3a. ... 220 YacToTa KOMMyTaLMM
Onpepenetie 222 Wcnonb3osanue ¢ RCD 174
PykoBoacTBO No NPOEKTMPOBAHWIO 3 MoaknioueHne aneKTponmTaHmA 158
Cxema noaknioueHnit N 157 CuHycounaHblii unbTp 42,158
DopMyna HOMUHANBHON MOLYHOCT ....cuuueeeseeesnerssessssesssnsssees 221 CHUKEHME HOMUHATIBHBIX XaPAKTEPUCTUK .o 20,153
TpaHcdopmaTop 189
TpeboBaHMA K NOMEXOYCTONYNBOCTN 184 LU
TpeboBaHuA NO N3NyyeHmo 183 LLIMHa NOCTOSHHOIO TOKa
Knemmbl 159
y OnuncaHne paboTbl 192
YnyulleHHoe oTC/eXnBaHe MUHNMANbHON CKOPOCTW......... 34 3
YnpasneHuve
OnucaHue paboTbl 192 SKpaHupoBaHue
CTpyKTypbI 196 Kabenu 158, 160
Tunbl 198 Knemma skpaHa BY-nomex 138
XapakTepucTukm 59 CeTb nuTaHNA 7
CKpy4eHHble KOHLbl 186
YnpaneHune nonocamu 30
dneKkTpuYecKme XxapakTepucTuKkn 44,48
YnpaBneHne TEXHONOTNYECKNM MPOLECCOM....urverrusrrssressessees 198
. dnekTpuyeckne xapakTepmnctukm, 380-480 B..........coccvveereeenne 45
YcnoBusA okpy»KatoLen cpeabl
KpaTkoe onucativie 149  DNEKTPUYECKMe XapaKTePUCTUKNU, 525690 B.........cccccccssssssrrn. 48
TexHUYeCKMe XapaKTepuCTHKM 55  DneKTPOMAarHWUTHbIE MOMeXw 21
YcnoBHble 0603HaueHNs 5 OneKTPOHHaA TennoBasa neperpyska 22
DneKTpOHHOe Tennosoe pene (3TP) 156
® SMC
®unbTp cnHbasHbIX NoMex 43 OunpekTnBa 8
MoHTax 188
OunbTpbl
O6Lwwue BOMpPOCHI 182
HomeHKknaTtypa v kogbl AnA 0POPMAEHNA 3aKa3a...wewmneee 220
. MNomexn 186
CriHycouaHbIn GpunbTp 42,158 .
Pe3ynbTtaTbl ncnbitaHui 183
Ounerp dU/dt 43 CoBMeCcTMMOCTb 185
Ounbtp BY-nomex 185
OunbTP rapMoHKK 43 SHeprua
OunbTp cHbasHbIX NoMex 43 Knacc KNA 55
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A
f13bIKOBble NakeTbl 211
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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 npeaBapuTesibHOro U3BeLlleHuA. 3TO OTHOCUTCA TaKXKe K Y>Ke 3aKa3aHHbIM MPOAYKTaM Npu yCNOBUK, YTO TaKNe U3MEHEHWNA He BNIEKYT NocneayoLwnx

KOPPEKTUPOBOK Y>Ke COrNMacoBaHHbIX crnewnduKaLlmit. Bce ToBapHble 3HaKM B STOM MaTepuane ABAAITCA COHCTBEHHOCTbIO COOTBETCTBYIOLMX KOMMaHWiA. «[aHdoce» 1 norotun «flaHpocc» AsnaTcAa
TOBapHbIMU 3HaKamu komnaHum «JaHdocc A/O». Bce npasa 3awwmiyeHsl.
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