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BeegeHue VLT® HVAC Drive FC 102
1 BBegeHue
1.1 Uenb «PyKOBO,D,CTBa no yCOBEPLUEHCTBOBAHHbBIM GUABLTP rapMOHUK Ans
NPOEKTNPOBaHMIO» KOHKPETHOro NpuMeHeHus.
. B Pykosodcmae no npoekmupo8aHui0 8bIXOOHbIX

3TO PYKOBOLCTBO MO MPOEKTUPOBAHMIO MPeAHa3HAYeHO
ans:
. VHXKEHEPOB-NPOEKTUPOBLYMKOB 1 CUCTEMHbIX
VHXeHepoB

L] KOHCY/IbTAHTOB MO MPOEKTNPOBAHUIO
. cneymanmncTtoB No NPMMEHEHUNAM 1 NPOAYKTaM.

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

VLT® spnaeTca 3aperncTpypoBaHHbIM TOBAPHbIM 3HAKOM.

1.2 [ononHutenbHble pecypcbl

CywecTtByeT gononiHuTeNbHasa nHdopmauusa o
pacWwmpeHHbIX pexnmax paboTbl npeobpasosatens
YacToTbl, ero NPOrPaMMUPOBAHUN N COOTBETCTBUM
OUpEeKTMBaM.

. Pyko800CmMB0 No 3Kcn/lyamayuu CORepKuT
noapo6Hy MHPOPMaLMIO O MOHTaxe
npeobpasoBaTens YyacToTbl ¥ MOATOTOBKE €ro K
3KCnnyaTaumm.

. Pyko800cm8o no npo2paMmMupoBaHU0 COREPXKNT
6onee nopgpobHoe onucaHne paboTbl C
napameTpamu ¥ MHOXeCTBO MPUMepPoB
NPVIMEHEHUS.

. B Pykosodcmee no 3kcniyamayuu ¢yHkyuu Safe
Torque Off 8 npeobpazosamensx yacmomel cepuu
VLT® onucaH NopAAOK 3KCNyaTaumm
npeobpasoBatesneli Yactotbl Danfoss B
NPUMeHEeHUAX, Tpebylolmux obecneyeHus
dyHKUMOHanbHol 6e3onacHocTh. 3T0
PYKOBOACTBO MOCTAaBASAETCA C NpeobpasoBaTenem
YacToTbl, €CNIN B HEM MPUCYTCTBYET PyHKLMA Safe
Torque Off.

. B Pykosodcmee no npoekmuposanuio VLT® Brake
Resistor MCE 101 onucaHo, Kak BblbpaTb
ONTUManbHbIA TOPMO3HOWN Pe3nCTop.

. B PykosoOcmee no npoekmupoeaHuro ¢uibmpos
VLT® Advanced Harmonic Filter AHF 005/AHF 010
npvisegeHa NHGOPMaLMs O rapPMOHUKAX, a TaKXKe
OMMCbIBAOTCA Pa3NINYHble MeToAbl UX NOoAaBNeHuA
U NPUHLMN paboTbl YCOBEPLIEHCTBOBAHHOIO
dunbTpa rapmoHuK. B pykoBoacTBe Takxe
OMMCaHo, KaK BblOpaTb NPaBUIbHbIN

hunbmpog TaKkxKe 06bACHAETCA, MoYemy
HeobX04MMO MCMONb30BaTb BbIXOAHbIE GUNBLTPLI
ANA onpefeneHHbIX MPUMEHEHNIN N KaK BbibpaTb
onTumanbHbi Gunbtp dU/dt unm curycompHbii
dunbTp.

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

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

1.3 Bepcus LOKYMEHTa U NPOrpamMMHOro
obecneyeHus

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

Pepakuus KommeHTapun Bepcua NO
MG16Z2xx | Lob6asneHa undopmauma no D1h-D8h 5.11

Tabnuua 1.1 Bepcua foKymeHTa 1 NporpamMMHOro
obecneyeHnsa

1.4 YcnoBHble 0603HaueHus

. HymepoBaHHble cnuckn 0603HavaloT npoueaypbi.

. MapKupoBaHHble CNCKN yKa3blBaloT Ha APYryio
nHbopMaLMIo 1 ONMCAHWA WNIOCTPALUIA.

. TeKCT, BblAeneHHbli KypCrBOM, 0603HauaeT:
- NepeKpPecTHYI0 CCbIKY
- BEO6-CCbINKY
- CHOCKY.

- Ha3BaHWe NapameTpa, rpynnbl
napamMmeTpoB, 3Ha4YeHne napameTpa.

Bce pa3mepbl Ha yepTexax AaHbl B MM (foNMax).

. 3Be3pgouka (*¥) ykasbliBaeT 3HaueHue no
yMOnUYaHuIo 4Nna napametpa.

4 Danfoss A/S © 01/2018 Bce npaBa 3alyuLLeHbl.
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TexHuKa 6e30onacHOCTN

PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

2 TexHunKa 6e30omnacHOCTU

2.1 CumBonbl 6e3onacHOCTM

B 3TOM pykoBOACTBE MCMONb3YIOTCA Clieaytolwme CMMBOSbI:

ABHVUMAHMUE!

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

ANPEAYNPEXOEHUE

YKasblBaeT Ha NOTEHLUMANIbHO OMAacHyi0 CMTyauuio, Npu
KOTOPOIA CyLIecTBYeT pUCK NONy4YeHUsi He3HaunTesIbHbIX
TPaBM UM TPaBM cpefdHen TaxecTu. Takke MmoXeT
MCNonb30BaTbhCA ANA 0603HaUYEeHNA NOTEHUNANbHO
Heb6e30MnacHbIX AENCTBUN.

YBEJOMJIEHU

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

2.2 KanudunumpoBaHHbIN NepcoHan

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

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

2.3 Mepbl NpeaoCTOPOKHOCTH

ABHWMAHWUE!

BbICOKOE HAMPAMEHUE!

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

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

ABHVMAHUE!

BPEMA PA3PAAKN

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

1. OcTaHOBUTE ABUraTenb.

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

3. OTcoepumHUTE NN 3a6NOKMPYNTe fBUraTenb.

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

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

VLT® HVAC Drive FC 102

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

380-480 110-315 kBt D1h-D8h 20
150-450 n. c.

380-480 355-560 kBT ETh-E4h 40
500-750 n. c.

525-690 75-400 kBT D1h-D8h 20
75-400 n. c.

525-690 450-800 KBt ETh-E4h 40
450-950 n. c.

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

ABHWMAHWUE!

OMACHOCTb TOKA YTEYKU

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

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

NONONHUTENBHOE CPEACTBO
3KPAHMPOBAHIA MOAKIOYEHI CETEBOTO
UTAHUS

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

2.3.1 MoHTax ¢ yuetom TpeboBaHuin ADN

Ona npepoTBpalleHna UCKPoobpa3oBaHKA B COOTBETCTBUN
¢ EBponeiicknum cornawieHnem o mexxgyHapogHom
nepeBO3Ke OMacHbIX rPy30B MO BOAHbIM NyTAm (ADN) B
OTHOLWeHWN Npeobpa3oBaTtesieil YacToTbl ¢ 3awuToin IPO0
(waccwm), IP20 (waccw), IP21 (Tun 1) nnn IP54 (Tun 12)
JOJIKHbI ObITb MPEANPUHATL Mepbl NPefOCTOPOXKHOCTU.

. He ycTaHaBnvBaiiTe ceTeBOW BblKNOYaTenb.

. YctaHoBuTe ana napameTpa napamemp 14-50 RFI
Filter 3HaueHwue [1] Bkn.

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

. MpoBepbTe, Kakne ycTaHOBNEHbI AOMOSTHUTENbHbIE
peneiiHble ycTpolcTBa (ecnn ectb). EAnHCTBEHHOE
JOMONHUTENbHOE peneiHoe YCTPOWCTBO, KOTopoe
[OMyCKaeTCcA MCNonb30oBaTb, — 3TO MaTa
pacluimpenuns peneiiHbix Bbixopos VLT® Extended
Relay Card MCB 113.

=

D

L
e30bd832.10

@E«
ﬁ

(€]
@)
@)

©
i

o

DTD: E1c)

28 1
28 2o
o el 5
b@ o gy
¢}
S E—

©

1,2 |3arnyu1KV| pene |

PucyHok 2.1 PacnonoxeHue 3arnywiek pene
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PaspelueHns u ceptuduKkarbl

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

3 PaspeleHna n ceptndmrkatbl

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

3.1 CooTBETCTBUE HOPMAM 1 CTaHAAPTaM

VYBEJJOMJIEHU

HAJNNATAEMbIE OTPAHUYEHWA BbIXOAHOW
YACTOTbI

HauuHas c Bepcum MO 3.92, BbixogHaa yactoTa

npeo6pasoBaTens YacToTbl OrpaHMyYyeHa ypoBHem 590 Iy
B COOTBETCTBUM C SKCMOPTHLIMU NpaBunamu.

3.1.1.1 MapkunpoBka CE

Mapkuposka CE (Communauté Européenne) ykasbiBaer,
YTO MPOU3BOANTENb MPOAYKTa BbIMOMHUM 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
mapkupoBke CE Henb3A onpegenntb TeXHUYeCKme
XapaKTepucTuKu.

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

Ta6nuua 3.1 AupekTtuBbl EC, npumeHumble K
npeobpasoBaTefiAM 4acTOTbl

1) Coomeemcmaue mpebosaHusm Oupekmusbl 0 MAWUHHOM
obopydosaHuu mpebyemcs mosbko 0518 hpeobpaszosamerneli
yacmomesl ¢ UHMe2PUPOBAHHLIMU (yHKUUAMU 6e3onacHocmu.

YBEJJOMJIEHU

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

D,eKﬂapaLlVlVl COOTBETCTBUA OOCTYNHbI MO 3anpocy.

AnpeKTuBa No HM3KOBOJILTHOMY 060pYyfOBaHMIO

B cootBeTCTBUMM C ANPEKTUBON MO HU3KOBOSIBTHOMY
obopynoBaHuio, BCTynuBLUeN B feiicTBre ¢ 1 AHBapa 2014
r., Npeobpa3oBaTteniv YacToTbl AO/KHbBI UMETb MapPKUPOBKY
3Hakom CE. inpekTnBa No HU3KOBONLTHOMY 060pPYyAOBaHMI0
OTHOCUTCA KO BCEMY 3neKTpryeckoMy obopynoBaHuio,

B KOTOPOM WCMONb3YIOTCA HanpsaXeHna B gnanasoHax 50—
1000 B nepem. Toka unn 75-1500 B nocT. Toka.

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

OupekTyBa No 3NEKTPOMArHUTHOW COBMECTMMOCTM

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

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

D‘I/IpeKTl/IBa O MalWWWHHOM oGopynosaval

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

MG16Z250
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VLT® HVAC Drive FC 102

MpeobpasoBaTenyt YacToTbl C MHTErPUPOBAHHBIMY
dyHKUMAMU 6e30nacHOCTY JO/MKHBI OTBEYATb TPeboBaHUAM
LMPEKTUBbI O MALUMHHOM 060pYyA0OBaHMN.
MpeobpasoBaTteny YactoTbl 6€3 GpyHKUMM 6e30MacHOCTU He
noanagatoT nof Aencrere 3Ton ampeKktusbl. Ecnan
npeo6pa3oBaTesib YaCTOTbl BXOAMT COCTAaB CUCTEMbI
mexaHu3moB, Danfoss MoXeT npefocTaButb MHbopMaLmio
no Bonpocam 6e30MacHOCTM, CBA3aHHbIM C
npeobpasoBaTenem 4acToTbl.

B cnyuae ncnonb3oBaHus npeobpasosaTtenein YacToTbl B
MalUMHaX, B KOTOPbIX UMeeTcA XOTA 6bl OfHa ABVXKYLLAACA
YacTb, M3roTOBUTESIb MALUVHbI AOMMKEH NPeACTaBUTb
JeKnapauuio, MOATBEPXKAAIOLLYI0 COOTBETCTBUE BCEM
YMECTHbIM 3aKOHOZATeNIbHbIM HOPMam 1 Mepam
NpenoCTOPOXKHOCTU.

3.1.1.2 OwunpekTtusa ErP

HupektnBa ErP — 3To eBponenckas ANpeKTMBa No
SKONMOTMMYHOMY AU3aiiHy ONA CBA3aHHbIX C SHepruemn
N3genun, B TOM uncie npeobpasosatenein yactortol. Lenb
LMPEKTUBbI — MOBbLICUTb SHEProadPeKTUBHOCTb U CTENeHb
3alMTbl OKPYXKatoLeln cpefibl, B TO Xe BpemsA yBesnmunsas
6e30MacHOCTb MCTOYHUKOB MUTaHMA. BnnaHre Ha
OKpY>KaloLyto cpefly CBA3aHHbIX C SHepruen nsgenuin
BKJIlOYaeT notpebneHne sHeprum B Te4eHne BCero
XKW3HEHHOTO LMKNa n3genua.

3.1.1.3 JluctmHr UL

Mapkuposka Underwriters Laboratory (UL) ynoctoBepser,
Ha OCHOBE CTaHAAPTM3MPOBAHHbIX UCMbITAHUN,
6e30MacHOCTb NMPOAYKTOB 1 BbIMOMIHEHUE SKOMOTMYECKIMX
TpeboBaHuii. MNpeobpa3oBaTeny YacToTbl, PacCUMTaHHbIE Ha
HanpsxeHune T7 (525-690 B), ceptuduryupytotca Ha
cooTtBeTcTBME UL TONbKO B AManasoHe HanpskeHun 525-
600 B. Mpeobpa3zoBaTtenb YacToOTbl yAOBETBOPAET
TpeboBaHmam UL 61800-5-1, Kacalowlwmmcs TEMIOBON
namaTu. NMoppobHee cm. 2nasa 10.6.1 Tennosasa 3awuma
dsuzamerns.

3.1.1.4 CSA/cUL

PaspeweHne CSA/cUL oTHoCMTCA K Npeobpa3oBaTtensam
YacTOTbl C HOMUHaNbHbIM HanpsaxeHnem 600 B n Huxe.
3TOT CTaHZapPT rapaHTUpyeT COOTBETCTBUE 060PYAOBaHMSA
ctaHpapTam UL B OTHOLWEHWM 3NeKTprnYecKon 1 TernioBomn
6e30MacHOCTM NPU YCJIOBMU YCTaHOBKM Npeobpa3oBaTens
YacTOTbl B COOTBETCTBMM C NpUaaraeMon UHCTPyKLMen no
SKCnyaTauumn/mMoHTaxy. TOT 3HaK YKa3blBaeT Ha TO, YTO
NPOAYKT COOTBETCTBYET BCEM HEOOXOAVMbBIM TEXHUYECKUM
TpeboBaHMAM 1 MpoLleN Bce HeobXoauMble UCMbITaHUS.
CepTudukaT cOOTBETCTBMA NPEAOCTABNAAETCA MO 3anpocy.

3.1.1.5 EAC

3Hak EAC (EurAsian Conformity, EBpa3suiickoe
COOTBETCTBME) yKa3blBaeT Ha TO, YTO MPOAYKT
COOTBETCTBYET BCEM TPEOOBAHUAM M TEXHUYECKMM HOPMaM,
NPYMEHUMbIM K MPOAYKTY B paMKkax TaMOXXeHHOro colo3a
EBpA33C (B KOTOPbBI BXOAAT rocyaapctBa-uneHbl EBpA33C).

JNlorotnn EAC gomkeH HaHOCUTbCA KaK Ha WUNbANK
NpPoJyKTa, Tak U Ha ynakoBKy. Bce npogyKTbl,
ucnonb3yemble B 30He EAC, fOMKHbI ObITb KYMyeHbl y
komnaHun Danfoss BHyTpu 30HbI gelicteua EAC.

3.1.1.6 UKrSEPRO

Ceptudukat UKrSEPRO obecneunBaeTt KauyecTBo u
6e30MacHOCTb NPOAYKTOB 1 YCIIYT, @ TakkKe K CTabuibHOCTb
NPOU3BOACTBA B COOTBETCTBUM C YKPAWHCKAMK HOPMamu 1
ctaHgaptamu. Ceptudukat UkrSepro asnsetca
06A3aTeNlbHbIM AOKYMEHTOM /19 TAMOXKEHHOW OUNCTKN
nobbIX NPOAYKTOB, MOCTYNAIOLWMX Ha TEPPUTOPUIO YKpauHbI
1 BbIMyCKaeMbIX 3a ee npegenbil.

3.1.1.7 TUV

TUV SUD — 370 eBponeiickas opraHnsaums obecneyeHns
6e30nacHOCTM, KoTopas NnoaTeepaaeT GpyHKLUMNOHANbHYIO
6e30MacHOCTb Npeobpa3oBaTens YacToTbl B COOTBETCTBUM C
EN/IEC 61800-5-2. TUV SUD TectupyeT npogyKTbi 1
KOHTPONMPYET X NPOM3BOACTBO, obecneunsas
cobniofieHne KOMMNaHUAMN CBOMX MPaBu.

3.1.1.8 RCM

3Hak RCM (Regulatory Compliance Mark, 3Hak
COOTBETCTBMA HOPMATUBHbIM TpeboBaHKAM) yKa3biBaeT Ha
COOTBETCTBME TENEKOMMYHMKaLMOHHOIO 060pyaoBaHNA 1
o6opynoBaHus SMC/paguocBasm TpeboBaHMAM
yBefomneHnsa o Mmapkmposke SMC, npeabABnAemMbiM
YnpaBneHnem no cBA3N 1 CpeACcTBaM MacCOBOW
nHdopmaumm Asctpanuu. B HacToAwlee Bpema 3Hak RCM
ABNAETCA €ANHBbIM 0603HaYEeHMEM, OXBaTbIBaOLUM
TpeboBaHuA K Mapknposke 3Hakamu A-Tick n C-Tick.
CooteeTcTBre RCM TpebyeTca ans pasmelleHus
3NEKTPUNYECKUX U SMEKTPOHHBIX YCTPONCTB Ha PbIHKE
Asctpanuu n Hoson 3enaHgnn.

8 Danfoss A/S © 01/2018 Bce npaBa 3alyuLLeHbl.
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3.1.1.9 Mopckoe obopyaoBaHue

Ona nonyyeHus NUUEH3UN PerynaTopa U CTpPaxoBOK 06opyfoBaHMe ASiA NPUMEHEHUA Ha MOpPe — MCMOMb3yeMoe Ha cydax u
HedTerazonobbiBalOLLMUX NIaTGOpPMax — AOMKHO ObITb CepTUPMLMPOBAHO OAHNUM WM HECKONBKMMU MOPCK/MMU
KnaccumkaLmoHHbIMK obuiecteamu. MpeobpasosaTtenn yactoTbl Danfoss VLT® HVAC Drive MoryT nmeTb cepTudukaTbl oT 12
PasnNUYHbIX MOPCKUX KNaccUdUKaLNOHHbIX 0OLLiecTB.

Ana npocmoTpa 1 pacneyaTky paspeLieHnii n cepTudurKaToB Ha MOPCKOE NMPUMEHEHUE MOCeTUTe pa3aen 3arpy3ok Ha caiite
drives.danfoss.com/industries/marine-and-offshore/marine-type-approvals/#/.

3.1.2 MNpaBuna sKCNOPTHOIO KOHTPOA
I'Ipeo6pasoBaTer|v| YaCTOTbl MOTYT NoAneXaTtb AeVICTBI/IIO PernoHanbHbIX n/vnn HauMOHaJIbHbIX HOPM 3KCMNOPTHOIO KOHTPONA.

Homep ECCN ucnonb3yetcs ana o603HauyeHua npeobpasoBatesieli YacToTbl, MOANEXaLUX AeACTBUIO NPaBWS SKCMOPTHOTO
KoHTpona. Homep ECCN yka3biBaeTcA B CONPOBOANUTENIbHON AOKYMeHTaLumM npeobpasoBaTtenia 4yacToTbl.

B cny4dyae pesKkcnopTa COOTBETCTBME ,D,eIZCTByIOLLI,VIM npasuiamMm 3KCNOPTHOIO KOHTPONA obecneunsaetca SKCnopTepom.

3.2 Knaccbl 3aWuTbl KOPNycoB

Mpeo6pasosaTenu yacToThl cepumn VLT® focTynHbl B pasnnuHbix TMNax KOPMycoB, UTO NO3BONAET Nyyllle COOTBETCTBOBATH
TpeboBaHMAM PaszfiMuHbIX NpUMeHeHnn. CBeAeHNA O 3alimTe KOpMycoB 34eCb NpefAcTaB/ieHbl Ha OCHOBE [ABYX
MeX[YHapOAHbIX CTaHAAPTOB:
. Tun UL — o3HauaeT, uto kopnyc cootBeTcTBYyeT cTaHAapTam NEMA (National Electrical Manufacturers Association,
HaumoHanbHas accoumauma npounsBoguTenen anekTpoobopynosarus). TpeboBaHMA K KOHCTPYKLMAM 1
TeCTUPOBaHKWIO KOprycoB umetotcst B nybnukaumsax NEMA Standards Publication 250-2003 n UL 50, Eleventh Edition.

. CreneHn 3awuThbl IP (Ingress Protection, 3awuta oT NpOHNKHOBEHMA) — onpegeneHbl MexxgyHapoaHomn
anekTpoTexHuyeckon komunccmen (IEC) gna ctpaH kpome CLUA.

CTaHpapTHble NpeobpasoBateny yactoThl Danfoss VLT® gocTynHbl B pasnnuHbIX TUNaxX KOPMYCOB, COOTBETCTBYIOLINX
TpeboBaHmAM cTeneHu 3awumTsl IPO0 (waccw), IP20 (3awmweHHoe waccu), IP21 (UL trn 1) u IP54 (UL tun 12). B 3Tom
pykosogctae Tvn UL o603HauaeTca ClI0BOM «Tun», Hanpumep: IP21/tun 1.

CraHgapt tTnna UL
Tun 1 — KOHCTPYKUKMA KOPMYCOB MO3BOJIAET MCMOMb30BaTh UX BHYTPYW MOMeLLeHWi 1 obecrneymBaeT 3aWmTy nepcoHana ot
CJly4aHOTO KOHTAKTa C 3aKpbITbiM 060pyfOBaHUEM, A TaKKe 3aluTy OT rornajaHus rpasu.

Tun 12 — kopnyca obLiero Ha3HaYeHUs, NpeaHa3HaYeHHble AN1A UCMOJIb30BaHNA BHYTPY MOMeLleHWiA 1 obecneymBatowme
3alUTY 3aKpbITOro 060pyAOBaHNA OT CriefyoWurX 3arpsasHeHnin:

. BOJIOKHA

. BOpPC

. Nbiib W rPA3b

. BOAsAHbIE OpbI3ry

. KanesnbHOe NnpocayneaHue

. CTEKaHME KaniamMn 1 BHELWHAA KOHAEHCaUMA KOPPO3NOHHO-HEAKTUBHbIX KupKocTen.

MG16Z250 Danfoss A/S © 01/2018 Bce npaBa 3alyuiieHbl. 9



http://drives.danfoss.com/industries/marine-and-offshore/marine-type-approvals/#/

Dt

PaspelueHuns n ceptudukatbl VLT® HVAC Drive FC 102

Kopnyca He OOJIXKHbl UMETb CKBO3HbIX OTBepCTVIIZ, NerkoCbeMHbIX CTEHOK Unun OTBepCTI/IIZ onAa coegHeHnAa C
Ka6eﬂe|’|pOBOﬂaM|/l, 3a UCKNKYeHnem OTBepCTI/II?I, OCHalWleHHbIX MacC/I0CTONKOM I'IpOKJ'IaﬂKOVI AanAa MOHTa<a
MaCNOHENPOHUUAEMbIX WU MblINeHENPOHNLaeMbIX MEXaHN3MOB. ,D,BelebI TaKXXe CHabXeHbl MacoCTONKUMN npokKfiagkamu.
Kpome TOro, Kopnyca gns coyeTaHumn KOHTPOJINEPOB MMEIOT HaBeCHbIE€ ABEPLUbI, KOTOPblE OTKPbIBAOTCA BOKPYr BepTVIKaHbHOI;I
OCK 1 TONbKO C NOMOLbIO cneumnasnibHbIX NHCTPYMEHTOB.

CraHpapr IP
B Ta6bnuya 3.2 npefcTaBneHbl AaHHbIE O COMOCTaBIeHMM ABYX CTaHAApTOB. B Ta6iuya 3.3 nokasaHbl 3HaYeHNsA LndpoBbixX
kogos IP n gaHbl onpepeneHna ypoBHeii 3awmTbl. Mpeobpa3oBaTenu YacToTbl COOTBETCTBYIOT Tpeb6oBaHUAM 060MX

CTaHOapTOB.

NEMA n UL IP
Laccm 1POO
3awuLLeHHoe Wwaccn 1P20
Tvn 1 P21
Tvn 12 IP54

Ta6bnuua 3.2 CooTBeTcTBMe cTeneHen 3awuTtbl NEMA n IP

1-a undpa 2-a yndpa YpoBeHb 3awwuTbl

0 - Het 3awutbl.

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

2 - 3awmTa oT NPOHMKHOBEHUA NpeameToB pasmepom 12,5 mm (0,5 Atorima). HeBO3MOXHOCTb 3aCyHyTb MasbLibl B
Kopnyc.

3 - 3awmTa oT MPOHMKHOBEHUA NpeAMeToB pasmepom 2,5 mm (0,1 Atoiima). HEBO3MOXKHOCTb 3aCyHYyTb

WHCTPYMEHTbI B KOpPMyC.

4 - 3awmTta OT NPOHUKHOBEHUA NpeameToB pasmepom 1,0 mm (0,04 groima). HEBO3MOXHOCTb 3aCyHYTb NPOBOAa B
Kopnyc.

5 - 3awmTta OT NPOHUKHOBEHUA MbiNy (OrpaHMyeHne nonagaHus).

6 - MonHaAa 3awwmuTa OT NPOHWKHOBEHUA MbIAN.

Het 3awmntbl.

3a|.l.|,I/ITa OT BEPTUKaNIbHO NafalolWwunx Kanenb BOAbl.

3awTa OT Kanesb BOAbI, Magatowyx nog yrnom 15°.

3awmTa ot BoAbl, Nonagatowei nog yrnom 60°.

3awuTa ot 6pbI3r BoAbl.

3awmTa ot CTpyn BOAbI.

3awmTa OT MOLLYHbIX CTPYN BOAbI.

3awmTa OT BPEMeHHOro norpy»eHuna.

|
| N|o|un|bh|lwW|IN] =] O

3a|.|.u/|Ta OT NMOCTOAHHOIO NOrpy»eHuA.

Ta6nuua 3.3 PaclumppoBKa KoaoB cTeneHen 3awuTbl IP

10 Danfoss A/S © 01/2018 Bce npaBa 3awwyuiyeHbl. MG16Z250



OnuncaHune nsgenus PyKOBOﬂCTBO Nno NPOeKTNpoBaHuIO

4 OnuncaHne n3pgennsa

41 VLT® High-power Drives 4.2 Tunopa3mep Koprnyca Nno HOMUHANbHOWN
MOLWHOCTIN

Mpeo6pasosatenu yactotbl VLT®, onvcaHHble B 3ToM

pykoBOACTBE, AOCTYMNHbI B HaMoJibHOM, HACTEHHOM U kBT" |n. c.V |Kopnyca B Hannuumn

WwKapHOM ncnonHeHun. Bce npeobpasoBarteny 4acToTbl 110 150 | D1h/D3h/D5h/D6h

VLT® coBmMecTVIMbI C NI06LIMU CTaHAAPTHLIMM TUMaMK 132 200 |D1h/D3h/D5h/D6h

ABuratesieil, MOryT 6biTb HaCTPOEHbI Nof PaboTy ¢ HUMK 1 160 250 | D1h/D3h/D5h/D6h

ONTUMM3NPOBAHbI MO Pacxoay SHeprun. 3To No3BonseTt 500 300 | D2h/D4h/D7h/D8h

n3bexxaTb OrpaHMYeHNIN NaKeTHbIX PELUEHWN, rae NpPUBOA 250 350 |D2h/Dah/D7h/D8h

PacCcynTaH Ha NCNONb3oBaHME C KOHKPETHbIM ABUraTesieEM. 315 450 | D2h/D4h/D7h/D8h

355 500 |E1h/E3h

Mpeumywiectsa npeobpasosatenei yactotbl VLT® 400 | 600 |E1h/E3h
J BbinyckaloTcA B pasinyHbIX TUMOpasMepax ¢ 450 | 600 |ETh/E3h
PasIMYHBIMK KAacCaMy 3aLnTbI. 500 | 650 |E2h/E4h
. KNA 98 % cHmxaeT sKcnayaTauMoOHHble PacXoApbl. 560 750 |E2h/E4h

J YHVKa/nbHas KOHCTPYKLUWA C TblfIbHbIM KaHanom

Ta6bnuua 4.1 HomnHanbHaa MolHOCTb Kopnycos, 380-480 B
CHUXXaeT HeobXo4MMOCTb B AOMOSIHATENIbHOM

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

1) Bce 3Ha4yeHUs HOMUHANBHOU MOWHOCMU YKA3aHbI ON1A PeXUuMos C
HopmaneHoU nepezpyskoti (NO).

BbIx0OHas mowjHocmo usmepsaemcs npu 400 B (kBm) u npu 460 B (n.
c).

. Bonee HU3Koe 3HepronoTpebneHme
obopynoBaHMEM OXNTAXXAEHUA, pa3MeLLeHHbIM B kBT" |n. c.V |Kopnyca B Hannuumn
NOMeLLEeHN LUTOBOMN. 75 75 | D1h/D3h/D5h/D6h
. Bonee HU3Kas CTOMMOCTb BafeHus. 90 100 | D1h/D3h/D5h/D6h
. . 110 125 |D1h/D3h/D5h/D6h
. OAVHaKOBbIN MHTEpdEIIC NoNb3oBaTeNs y BCex

132 150 [D1h/D3h/D5h/D6h

160 200 |D1h/D3h/D5h/D6h
. MacTepa nepBoHauyanbHON HaCTPONKM 200 250 | D2h/Dah/D7h/Dsh
afanTMpPOBaHbl MOA KOHKPETHble NMPYMEHEHUA. 250 | 300 |D2h/Dah/D7h/Dsh

. MHorosAsblUHbIN MHTepdenc nonb3oBaTens. 315 350 [D2h/D4h/D7h/D8h
400 400 |D2h/D4h/D7h/D8h
450 450 |E1h/E3h
500 500 |E1h/E3h
560 600 |E1h/E3h
630 650 |E1h/E3h
710 750 |[E2h/E4h
800 950 |[E2h/E4h

npeo6pasosatenen yactotbl Danfoss.

Ta6bnuua 4.2 HomnHanbHas MOLHOCTb Kopnycos, 525-690 B

1) Bce 3Ha4eHUs HOMUHA/IbHOU MOWHOCMU YKA3aHbI 0718 PeXXUMO8 C
HopmasneHoU nepezpyskoti (NO).
BbIx0OHas MoujHocmb usmepsemcs npu 690 B (kBm) u npu 575 B (.

c).

MG16Z250 Danfoss A/S © 01/2018 Bce npaBa 3awyiLyeHbl. 11



Dt

OnucaHune nsgenus

VLT® HVAC Drive FC 102

4.3 0630p Kopnycos, 380-480 B

Pasmep Kopnyca

D1h

D2h

D3h

D4h

D5h

Dé6h

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
npu 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

Tun 1/12

Tvn 1/12

Twun waccmn

Tvn waccn

Tun 1/12

Tvn 1/12

Tun 1/12

Tvn 1/12

AnnapatHble onuunn?

TbIIbHBIN KaHan n3

HepXa BelOLuelh CTann

3KpaH CeTn NUTaHnA

O6orpeBatenb

Ounbtp BY-nomex
(knacc A1)

o

o

o

o

Safe Torque Off

bes LCP

Lundposasn LCP

lpaduueckas LCP

MpegoxpaHuTenn

Hoctyn k pagmatopy?

(el el No) Nol Neo) NV

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

(el el No) Nol Neo) NY]

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

(el el No) Nol Neo) NV

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

(el el No) o) Neo) NY]

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

Topmo3Ho
npepbiBaTesnb

o

o

o

Knemmbl pekynepaumn

o] ©

o] ©

Knemmbl yenn
paspeneHna Harpysku

O |O] ©

MpepoxpaHutenn +
pasfeneHne Harpysku

Pacuenutensb

ABTOMaTUYecKue
BbIKNOYaTenu

KoHTakTOopbI

NCTOYHMK nuTaHus 24 B
NocT. TOKa

Pasmepbl

BbicoTta, MM (gtoiim)

901 (35,5)

1107 (43,6)

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

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

1324 (52,1)

1663 (65,5)

1978 (77,9)

2284 (89,9)

LnpwuHa, 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 (aionm)

379 (14,9)

379 (14,9)

375 (14,8)

375 (14,8)

381 (15,0)

381 (15,0)

386 (15,2)

406 (16,0)

Macca, Kr (pyHT)

62 (137)

125 (276)

62 (137)
108 (238)%

125 (276)
179 (395)%

99 (218)

128 (282)

185 (408)

232 (512)

Ta6nuua 4.3 Mpeo6paszosatenn yactotbl D1Th-D8h, 380-480 B

1) Bce 3Ha4yeHUs HOMUHANBHOU MOWHOCMU YKA3aHbl 0718 pexumos ¢ HopmaneHol nepezpyskoli (NO). BbixodHas MoujHocme usmepaemcs npu
400 B (kBm) u npu 460 B (n. c.).
2) S = cmaHOoapmHoe ucnosiHeHue, O = onyus, NPoYepK 03Hayaem, Ymo onyus HedoCMynHa.

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

4) Mpu Hanuyuu Knemm yenu pasdeneHus HAzpy3Ku U pekynepayuu.

Danfoss A/S © 01/2018 Bce npaBa 3awwyuiyeHbl.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHuIO

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’

ToINbHBIN KaHan 13 HepXXaBeloLelr cTanm

3KpaH CeTn NUTaHnA

OborpeBatenb

QunbTp BY-nomex (knacc A1)

Safe Torque Off

bes LCP

lpaduueckan LCP

MpepoxpaHutenu

Joctyn K pagnatopy

TopMo3HOW npepbiBaTenb

Knemmbl pexuma pekynepauum

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

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

Knemmbl uenu pasgeneHunsa Harpyskmn

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

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

MpegoxpaHuTtenn + pasgeneqvie
Harpysku

o

@]

Pacuenutennb

ABTOMaTMYeCKMe BbIKOYaTeENN

KoHTaKTOpbI

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

Pasmepbl

BbicoTa, mm (gionm)

2043 (80,4)

2043 (80,4)

1578 (62,1)

1578 (62,1)

LWunpwuHa, mm (grorim)

602 (23,7)

698 (27,5)

506 (19,9)

604 (23,9)

Tny6buHa, MM (aonm)

513 (20,2)

513 (20,2)

482 (19,0)

482 (19,0)

Macca, Kr (pyHT)

295 (650)

318 (700)

272 (600)

295 (650)

Tabnuua 4.4 MNpeo6pasosatenu yactotbl ETh-E4h, 380-480 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 01 peXXumos ¢ HopmasbHou nepezpy3koli (NO). BbixoOHas mowHocms usmepsaemcsa npu

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

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

3awumel IP20.

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

MG16Z250
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4.4 0630p Kopnycos., 525-690 B

Pasmep Kopnyca | b | D2n D3h D4h D5h D6h D7h D8h
HomuHanbHasa MowHOCTb"
BbixoaHasa MOLHOCTb 75-160 200-400 75-160 200-400 75-160 75-160 200-400 200-400
npu 690 B (kBT)
BbixoaHaa 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 wacecn | Tvn waccn Tvn 1/12 Tvn 1/12 Tvn 1/12 Tvn 1/12
AnnapatHble onuyuu?
ThiNbHbIN KaHan u3 - - (0} o - - - -
Hep»aBeloLLlein cTanu
DKpaH ceTn nuTaHua (0} [0} (0} [0} (0} o (0} o
O6orpeBatenb (0] o (0] o (0] o 0 o
Safe Torque Off S S S S S S S S
Bes LCP (0] o (0] o () o () o
Lndposan LCP (e} (e} (0} (e} (0} (e} (0} (0}
lpaduueckas LCP (e} (e} (0} [0} (0} [0} (0} (0}
MNpepnoxpaHuTenu (0} (6] (0} (6] (0} (6] 0} (6]
Hoctyn k paguatopy? 6] (o] 6] o 6] o 0 o
Topmo3sHo

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

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

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

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

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

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

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

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

4) lMpu Hanuyuu Knemm yenu pasdeneHus HAzpy3KU U pekynepayuu.

Danfoss A/S © 01/2018 Bce npaBa 3awwyuiyeHbl.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHuIO

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’

ToINbHBIN KaHan 13 HepXXaBeloLelr cTanm

3KpaH CeTn NUTaHnA

OborpeBatenb

ofo| o

ofo| o

QunbTp BY-nomex (knacc A1)

Safe Torque Off

bes LCP

lpaduueckan LCP

MpepoxpaHutenu

Joctyn K pagnatopy

TopMo3HOW npepbiBaTenb

Knemmbl pexuma pekynepauum

O|O0|Ofwn]|OfO|wn

O|O0|Ofwn]|OfO|wn

Knemmbl uenu pasgeneHunsa Harpyskmn

(e} Nel Nol No) o) Ne) Neoj N¥]

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

MpegoxpaHuTtenn + pasgeneqvie
Harpysku

o

@]

Pacuenutennb

ABTOMaTMYeCKMe BbIKOYaTeENN

KoHTaKTOpbI

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

Pasmepbl

BbicoTa, mm (gionm)

2043 (80,4)

2043 (80,4)

1578 (62,1)

1578 (62,1)

LWunpwuHa, mm (grorim)

602 (23,7)

698 (27,5)

506 (19,9)

604 (23,9)

Tny6buHa, MM (aonm)

513 (20,2)

513 (20,2)

482 (19,0)

482 (19,0)

Macca, Kr (pyHT)

295 (650)

318 (700)

272 (600)

295 (650)

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

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 01 peXXumos ¢ HopmasbHou nepezpy3koli (NO). BbixoOHas mowHocms usmepsaemcsa npu

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

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

3awumel IP20.

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

MG16Z250
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OnucaHne usgenus VLT® HVAC Drive FC 102

4.5 Hanunyne KoMniekToB

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

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

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

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

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

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

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

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

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

16 Danfoss A/S © 01/2018 Bce npaBa 3awyuiyeHbl. MG16Z250



OcobeHHOCTU n3genusa

PyKOBO,ﬂCTBO Nno NPOoeKTNpoBaHnIO

5 OcobeHHOCTU U3penus

5.1 ABTOomaTtuyeckne paboumne pyHKUUN

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

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

5.1.1 3awmTa OT KOPOTKOro 3amblKaHUA

Osuratenb (mexxdasHoe)

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

CropoHa cetn

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

YBEJJOMJIEHU

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

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

PaspeneHune Harpysku

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

5.1.2 3awuTa OT NPEeBbILEHNA HaNPKEHNA

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

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

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

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

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

YBEJJOMJIEHU

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

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

DyHKLUMMN TOPMOXKEHUA

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

MG16Z250
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Ona ynyyweHns TOpMOXKeHUs 6e3 UCnonb3oBaHuA
TOPMO3HbIX PE3UCTOPOB MOXET MOXET ObITb BblOpaH
PEeXNM TOPMOXKEHUA NepeMeHHbIM TOKOM. ITa GyHKUUA
ynpaBnsieT nepemarHuyvMBaHMeM ABuratens npu paborte B
pexnme reHepatopa. lNoBbilleHMe 3neKTponoTepb B
ABuratene nossonsaeT GyHKUUN KOHTPONA nepeHanpsaxeHns
(OVC) noBbICUTb KPYTALWMI MOMEHT TOPMOXeHWs 6e3
npeBbIEeHNA npefenia HanpPMXKeHWA.

YBEJJOMJIEHU

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

KoHTponb nepeHanpsxeHua (OVC)

Pexkum koHTpona nepeHanpsxeHna (OVC) ymeHbliaeT
OMacHOCTb OTK/IOUYeHNA npeobpa3oBaTtenia YacToTbl Npu
nepeHanpsXeHnn B Lieny NocTOSHHOrO ToKa nyTem
aBTOMATMYECKOrO yBeNIMUYeHNA BPEMEHUN 3aMeleHNs.

YBEJJOMJIEHU

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

5.1.3 O6HapyxeHune obpbiBa dasbl
ABuratens

DyHKUKMA obHapyxeHNA obpbiBa da3bl ABMraTens
(napamemp 4-58 Missing Motor Phase Function) BkntouyeHa
Mo yMOonyaHuo, YTobbl NpefoTBPaTUTL NOBPEXEHNE
aBuraTtens B cniydae obpbiBa ¢dasbl ABuratens. Hactpolika
no ymonyaHuio — 1 000 mMc, HO ee MOXHO VU3MEHUTb,
UTO6bI YCKOPUTb OBHapYKeHue.

5.1.4 O6HapyxeHne acummeTpun
Hanps>KeHWA NUTaHNA

PaboTa npu 3HauUMTENbHON ACUMMETPUN CETU NMUTAHUSA
CHVXXaeT CpoK cyx6bl ABUraTena u npeobpasosatens
yacTotbl. Ecnu gBuratenb noctosiHHO paboTtaeT npu
Harpyske, 6113Kol K HOMUHANIbHOW, YCI0BMA paboThl
cumTatoTca KecTkumu. Mo ymonuaHuio, B cnyyae
ACUMMETPUM HaNPSXKEHUA NUTAHNA NPOUCXOAUT
OTKMoueHve npeobpasoBaTesnisi YacToThl

(napamemp 14-12 Response to Mains Imbalance).

5.1.5 KommyTauua Ha Bbixoge

[Jo6aBneHue nepeksoyaTens Ha BbIxofe MeXay
JBuratesem u npeobpasoBaTesiemM YacTOTbl Pa3peLLEeHO,
OHAKO MOTYT MOABNATHCA COOOLIEHNA O HEUCMPABHOCTU.
Danfoss He pekoMeHAYyeT MCMONb30BaTb 3Ty GYHKUMIO ANs
npeobpasoBatesnieli YacToTbl 525-690 B, NofKMOYEHHbIX K
cetu IT.

5.1.6 3awuTa OT NeperpysKkun

Mpepen momeHTa

OyHKUMA Npefena KpyTALero MOMeHTa 3aluiiaeT
ZBuratesib OT Neperpyskn He3aBUCMMO OT CKOPOCTU
BpalleHus. MNpeaenbHbI KPYTALWMIA MOMEHT
yCTaHaBNMBaeTCA B NapameTpax napamemp 4-16 Torque
Limit Motor Mode n napamemp 4-17 Torque Limit Generator
Mode. Bpemsa fo oTKMOYEHUA NpY NOABAEHUN
npeaynpexaeHna o NpeBbileHNY Npeaena KpyTaLlero
MOMEHTa YCTaHaBNMBaeTcA B napamemp 14-25 Trip Delay at
Torque Limit.

Mpepen no Toky

MpepenbHbIN TOK yCTaHaBMBaeTCA B

napamemp 4-18 Current Limit, a Bpema Ao OTKJIOYeHNA
npeobpa3soBaTena YacToTbl yCTaHaBIMBaETCA B
napamemp 14-24 Trip Delay at Current Limit.

MNpepen ckopocTtu

HwxHuin npegen ckopoctw, Mapamemp 4-11 Motor Speed
Low Limit [RPM] vwnn 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, no3BonAeT orpaHNUYNTb MakCMasbHYO
BbIXOLHYIO CKOPOCTb, BbljaBaemyto npeobpasoBaTtenem
YacToThl.

dneKTpoHHoe Tennosoe pene (3TP)

OTP — 370 3neKkTpoHHasA GyHKLUMA, KOTOpasa Ha OCHOBe
BHYTPEHHUX U3MEPEHUIN UMUTUPYeT BrmeTanmyeckoe
pene. XapaktepucTrka npefctaBneHa Ha PucyHok 5.1.

Mpepen HanpsaXeHnA

Mpu pocTMXKeHM annapaTHO 3afaHHOrO YPOBHA
HanpsXXeHNA VHBEPTOP OTKIYAeTCA ANA 3alnThl
TPaH31CTOPOB 1 KOHAEHCATOPOB Lenyu NOCTOAHHOIO TOKa.

MNeperpes

MpeobpasoBaTenb YacTOTbl COAEPXKUT BCTPOEHHbIE [aTUMKU
TemnepaTypbl 1 HEMe[JIEHHO pearnpyeT Ha KpUTuyeckue
3HayeHnA B COOTBETCTBMM C annapaTHO 3aKOANPOBAHHbIMU
npeaenamm.
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5.1.7 3awmTa ot 61MOKMPOBKN poTopa

Bo3MOXHbI crTyauuu, Korga potop 6rnoknpyetca
BC/IEACTBYIE UPE3MEPHON Harpy3Ku Uimn no gpyrum
npuynHam. 3abNoKMPOBaHHbIV POTOP He CNocobeH
obecneunTb JOCTAaTOYHOE OXMAXAEHWE, B pe3yfbTaTe Yero
MOXET MPOV30NTUN Neperpes 0OMOTOK fBUraTens.
MpeobpasoBaTenb YacToTbl CNOCOGEH OOHAPYXUTb
CUTyaLuio GNOKMPOBKM POTOPa C MOMOLLbI KOHTPOA
MarHUTHOIO MOTOKa B Pa3OMKHYTOM KOHType v GyHKLuuUn
VVC* gna aBuratenein ¢ NOCTOAHHbIMU MarHUTamm
(napamemp 30-22 Locked Rotor Detection).

5.1.8 ABTOMATMUECKOE CHUMEHMe
HOMWHANbHbBIX XapaKTePUCTUK

Mpeobpa3oBaTenb YacTOTbl HEMPEPBIBHO NPoBepsAeT
cnefyiowe KpUTUYECKe YPOBHU:

. BbicoKylo TemnepaTypy Ha niaTe ynpasneHus unm
pagwuaTope.

o BbICOKYIO Harpysky Ha fBuratesib.

. MoBblWeHHOE HaMpPsKeHWe B Lenu MoCTOAHHOIO
TOKa.

. HwXHU npegen CKOPoOCTU.

Mpy ob6HapyXeHNW KPUTUUYECKOTO YPOBHSA
npeobpasoBaTenib YacToTbl KOPPEKTUPYET YacToTy
KommyTaumu. Mpu BbICOKMX BHYTPEHHMX TemnepaTtypax u
HM3KOW CKOPOCTW ABuraTtens npeobpasoBaTeny YacToTbl
TaKXe MOryT MPUHYAUTENIbHO NepeKoYnTb MeToq
KommyTaumm ¢ PWM Ha SFAVM.

YBEJJOMJIEHU

ABTOMaTUYECKOE CHMXKEHNE HOMUHaNbHbIX
XapaKTepUCTUK NPONCXOAUT NHauYe, Korga ans
napametpa napamemp 14-55 Output Filter ykasaHo
3HaueHue [2] CuHyc.punemp, ¢ukc.

5.1.9 ABTOMaTtmuyeckaa onTMmMm3laymsa
3HepronoTpebneHua

B pexxmme aBTOMaTMUeCKON onTMMM3aLmm
SHepronoTpebneHna (AO3) npeobpazoBaTtesib YacTOTbI
HernpepbIBHO OTCNEXUBAET Harpy3Ky Ha ABuratesb 1
perynupyeT BbIXOAHOE HanpsXeHue AnA JOCTUMXeHNA
MaKcManbHom 3¢dpekTrBHOCTU. MpUn HebonbLOK Harpyske
HanpsAXeHne NMOHWXaeTCA U TOK ABWUraTens CTaHOBUTCA
MWHVManbHbIM. 1na ABUratena npenmMyLlecTBa COCTOAT B
cnegytowiem:

. Yeenunuenune KA.

BbibupaTtb KpuByto B/ He TpebyeTcs, Tak Kak
npeobpa3oBaTesib YaCTOTbl aBTOMATUYECKN perynupyer
HanpsKeHvie ABuraTens.

5.1.10 ABTOMaTnyeckaa moaynauma
4acTOTbl KOMMYTaLUK

Mpeobpa3soBaTenb YacTOTbl FeHEPUPYET KOPOTKME

3NEeKTPUYECKME UMMNYNbCbI U onpeaenseT Gopmy

nepemeHHoro Toka. CKOpoCTb, C KOTOPOW NPOXOAAT 3T

VMMYNbChl, HA3bIBAETCA YacTOTOM KOMMyTaumu. Huskas

yacToTa KOMMyTauuu (Manas neproguyYHoOCTb MMMNYbCOB) 5
BbI3bIBAET WYM B JBUraTesne, No3ToMy NpeanoyYTUTeNbHO
1cnonb3oBaHue 6onee BbICOKOW YacTOTbl KOMMYTaLMK.

OpHaKo BbICOKasA YacToTa KOMMYTaLM NPUBOAUT Harpesy
npeobpasoBaTens YacToTbl, KOTOPbIN MOXET OrPaHNUYNTbL

TOK, NofaBaeMblii Ha ABWraTesb.

ABTOMaTMYeCKaa MOAyNALMA YacToTbl KOMMYyTaLuUn
ABTOMATUYECKN PEryNMpPYeT 3T XapaKTepUCTUKN,
obecrneunBan MakCManbHO BO3MOXHYIO YacTOTy
KoMMmyTauun 6e3 neperpesa npeobpa3oBaTensa YacToTbl.
bnarogapa perynupyemorn BbICOKOW YacTOTe KOMMyTaLum
yacToTe wWym oT paboTbl ABMraTeNa NPU HU3KUX CKOPOCTAX
YMeHbLUaeTcA (B 3TUX peXMMax YMeHbLUeHWE CIbILIMMOro
LWyma Havboree BaXkHO), B TO e Bpems npu
Heo6X0AMMOCTY Ha fBUraTenb BblAaeTcA MOSHAA BbIXOAHAA
MOLLHOCTb.

5.1.11 CHWXeHne HOMMHaNbHbIX
XapaKTePUCTUK NPU BbICOKOM
YyacTtoTe KOMMyTauunmn

MpeobpasoBaTenib YaCTOTbl pacCcuMTaH Ha HENpPepbIBHYIO
paboTy Npy NOMHON HarpysKke C YacToTamy KOMMyTauum ot
1,5 no 2 klu ana 380-480 B v ot 1 go 1,5 klu ana 525-690
B. [lnana3oH yacToT 3aBUCUT OT TMNOpa3mepa no
MOLLHOCTM 1 HOMUHANbHOIO HanpaXeHus. YactoTa
KOMMYTaLMK, NPeBbILAOLLana MakCMMaibHO AOMYCTUMbIE
3HauyeHuA 3TOro AManasoHa, NPUBOAMUT K MOBbILIEHHOMY
Tennoobpa3oBaHWio B NpeobpasoBaTesne YacToTbl U Tpebyet
NMOHWXXEeHWUA BbIXOAHOIO TOKa.

B npeobpasosaTtene yacToTbl peann3oBaHa aBTOMaTMyecKan
byHKUMA ynpaBneHna 4actoTol KoMMmyTauun B
3aBNCUMOCTY OT Harpysku. 3Ta ¢yHKUMA obecneymsaeT
npermyLLecTBO Noaayn Ha ABuUraTenb HacTONIbKO BbICOKOW
4acToTbl KOMMYyTaLMKW, HaCKOJIbKO 3TO JonycKaeTcA
Harpy3Kom.

. CHwmKeHne Harpesa.
. bonee Tnxas pabora.
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5.1.12 XapaKTepuctnkm npu KonebaHmax
MOLLHOCTK

I'Ipeo6pasoBaTenb 4YacCTOTbl BblAEPXKUBaAET Nepenanbl B
CeTn, Takne Kak:
. nepexoagHble npouecchbl

. MOMEHTasIbHblE OTKIOUEHMS
. KPaTKOBPEMEHHbIE MageHUA HaNpsXKeHns
. 6POCKU HanpsKeHus.

MpeobpasoBaTesib YaCTOTbl ABTOMATUUYECKN KOMMEHCUpYET
OTK/IOHEHUSI BXOAHBIX HANPsXeHnn Ha £10 % oT HOMKHana,
obecrneunBas nosiHble HOMMHasbHbIE MOLLHOCTb U
KpyTAWKMA MoMeHT aBuratens. Ecnn BbibpaH
aBTOMAaTWUECKWI Nepe3anyck, Noc/e BPeMeHHON noTepu
HanpsXeHnA nNpeobpa3oBaTesib YacTOTbl aBTOMATNYECKM
BK/ouaetca. Mpu nogxeate Bpalyaloweroca Apuratens
npeobpasoBaTesib YaCTOTbl CUHXPOHM3MPYETCA C
BpalLeHnem ABuUratena nepep BKIOUYEHVEM.

5.1.13 lNopaBneHue pe3oHaHca

(DyHKLl,I/IH nopasnieHNA pe3oHaHCa yCTpaHAeT
BbICOKOYACTOTHbIN wym, BO3HMKaOWWNN BCNeacTeme
Pe30HaHCa B ABurarene. ﬂ,OCTyI’IHbI aBTOMaTn4yeckoe
nofasneHne U nofasneHmne Bbl6paHHOl7I BPYYHYIO 4aCTOTbl.

5.1.14 BeHTunATOpbI C yripasBaeHnem no
Temneparype

JaTunkn B npeobpasoBaTesie YacTOTbl KOHTPONUPYIOT
paboTy BHYTPEHHUX BEHTUNATOPOB oxnaxaeHus. Mpu
paboTe C HN3KOW Harpy3Kow, B pexxnme OXuUaaHua uam
pe3epBa oxnaxgamLye BeHTUIATOPbI YacTo He
BpaLatoTca. laTumkn yMeHbLUIAOT WyM, MOBbILIAOT
3bbeKTVBHOCTb 1 NPOANEBAOT CPOK CIYXKObl BEHTUNATOPA.

5.1.15 CootBeTcTBUE TpeboBaHMAM DMC

DneKkTpoOMarHuTHole nomexu (M) nnm pagrnoyacToTHble
nomexu (BY-nomexm) MoryT noenuaTb Ha paboty
NeKTPUYECKMX Lenen BCeacTBME SNEKTPOMArHUTHON
WHAYKUUW WA 3IEKTPOMArHUTHOTO M3NyyeHus n3
BHeLLHero nctouHmka. MNpeobpasosaTesib YacToThl
paccumTaH Ha BbINoNHEHWe TpeboBaHMi cTaHgapTa IMC
ana pgeuratenein IEC 61800-3, a Takke TpeboBaHMI
eBponelckoro ctaHaapTa EN 55011. Ytobbl obecneuntsb
COOTBETCTBME TPEOOBAHMAM K 3aLUMTe OT U3NyYeHUN
cTaHgapTa EN 55011, kabenwn gBuratens foSiXkHbl ObiTb
SKPaHMPOBaHbl U Hagnexalwmm obpasom 3agenaHsbl.
MoppobHee o xapakTepncTukax IMC cm.

enasa 10.14.1 Pesynemamer ucneimaxuti SMC.

5.1.16 lanbBaHMyecKana pa3BA3Ka KjiemMm
ynpasfieHusa

Bce Knemmbl ynpaBneHna 1 BbIXOAHbIX pene raribBaHnyeckn
M30/1MPOBaHbI OT CETEBOro MUTaHWA, YTO NO3BONAET
NOMIHOCTbIO 3aLMTUTb LeN KOHTPOoepa OT BXOQHOIo
TOKa. [lnA Knemm BbIXOAHbIX pene TpebyeTcsa oTaenbHoe
3a3emsneHune. Takasa U3onAUNA COOTBETCTBYET »KECTKNM
Tpe6oBaHuAM PELV (3alyuTHOe CBEPXHM3KOE HamnpsiKeHue)
K M301AUunn.

FanbBaHnyecKasa pa3BA3Ka obecneumnBaertcs
aiepayowmmMmn KOMNnoHeHTamMmu:
. MCTOYHMK NnTaHuA, BKNOYas Pa3BA3KYy CUrHanos.

. JOpaneepsbl IGBT, 3anyckatowume TpaHchopmaTopbl
1 onTonapbl.

. [laTurKkn BbIXOAHOrO TOKa Ha apdeKkTe Xonna.

5.2 OyHKUMM ANA NONb30BaTENbCKNX
NPUMeHeHNN

[na ynyyweHna xapakTepucTuk CUCTeMbl B
npeobpa3oBaTesie YaCTOTbl MPOrPAMMUPYIOTCA GYHKLMM
Ana Hanbornee YacTo NCNONb3yeMblX NpUMeHeHUA. OHN
TPe6yIoT NMLb MAHUMANBHOIO MPOrPaMMUPOBaHNUA UK
HacTpoliku. MoapobHble MHCTPYKLUMMN NO BKIIOUYEHUIO STUX
bYHKUMIA CM. B pyKogoOCmae no npo2pammupo8aHuio.

5.2.1 ABTOMmaTtunyecKkas agantayus
asurarens

ABTOMaTMueckaa agantauma asuratensa (AA[l) npeacrasnaet
cobol1 aBTOMaTUUECKYIO NpoLeaypy, B Xoae KOTopoi
N3MEepAIOTCA dNEKTPUYECKne XxapakTepuctukm geuratens. B
xofe AAl ctpouTca TOYHaA Mofesb SNeKTPOHHbIX
npoLeccoB B ABuratesie, Yto no3posnseT npeobpasoBaTtesnto
YacTOTbl paccynTaTb ONTUMAbHYIO NPON3BOAUTENBHOCTb U
KNA. BoinonHenne npouepypbl AALL Takxe makcumunsnpyet
3¢ dekT GyHKUMM aBTOMATMUYECKON ONTUMK3ALNUM SHEPTIU
(AO3) B npeobpasoBatene yactoTbl. AALl BbinonHsaeTca 6e3
BpalLeHus aBuratens n 6e3 oTcoeauHeHWs ABuUraTens oT
Harpysku.

5.2.2 BctpoeHHbin MNI-perynatop

BcTpoeHHbI NponopunoHanbHO-MHTErpanbHoO-
andpdepenumanbHbin (MAL) perynatop yctpaHsaet
Heo6X0AMMOCTb UCMONb30BaHNA BCMOMOraTeNbHbIX
ynpasnaowmx yctponcts. [MN[-perynatopbl ocyliecTsaatoT
HerpepbIBHOE ynpaBneHre cuctemaMn ¢ 06paTHOW CBA3bIO,
B KOTOPbIX TpebyeTCA BblAepxmBaTb TpeboBaHMA K
[aBJfieHunIo, pacxody, TemnepaType unu gpyrum
napameTpam.
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Mpeobpa3oBaTesb YaCTOTbl MOXET UCMOMNb30BaTh 2 CMrHana
0b6paTHON CBA3M OT ABYX Pa3HbIX YCTPOWCTB, YTO NO3BONAET
perynupoBatb CUCTEMY C Pa3fivyHbIMK Tpe6oBaHUAMM MO
obpaTHol cBA3n. YTo6bl ONTUMM3MPOBaTbL
NPOU3BOAUTENIbHOCTb CMCTEMbI, MPeobpa3oBaTesib YacToThl
NMPVHMAET peLleHrs MO YNpPaB/eHMIo Ha OCHOBe
CPaBHEHUA 3TUX ABYX CUTHasOB.

5.2.3 Tennosas 3awunTa gBuratens

TennoBas 3awuTa ABUraTens MoXeT bObiTb obecneyeHa
Tpems crnocobamm.
. HenocpepncTBeHHOE M3MepeHKe TemnepaTypbl C
MoMoLLbHO:

- pgatumka PTC unn KTY Ha obmMoTKax
LBUratesns, NoaKMoUYeHHOro K
aHanorosomy unu LUMdPOBOMY BXOAY.

- PT100 unn PT1000 B 06MOTKax
ABUraTens 1 NoAWWmnHUKax ABuraTens,
noAKsloyeHHoro K nnate VLT® Sensor
Input MCB 114.

- Bxoga ot TepmucTtopa PTC Ha nnaTe
Tepmuctopos VLT® PTC Thermistor Card
MCB 112 (cooTBeTcTByeT TpebOBaHUAM
ATEX).

. C NOMOLLbID MEXaHNYECKOrO TePMOBBIKIoYaTens
(tvna Klixon) Ha undppoBom Bxoae.

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

TP BbluMCNAET TemnepaTypy ABUratena ¢ NOMOLLbIO
N3MepeHUA TOKa, YacTOTbl N BPEMEHU paboTbl.
MpeobpasoBaTenb YacToTbl OTOOPa)KaeT TEMIOBYO
Harpysky Ha ABuratenb B MPOLEHTaxX U MOXeT BblAaBaTb
npegynpexgeHne npy QOCTMXeHMW 3a4aHHON NPOrpPaMmmMHO
BEINYMHbI NeperpysKu.

Mporpammumnpyemble BapuaHTbl AENCTBUIN NPpU Neperpyske
No3BONAT Npeobpa3oBaTento YacToTbl OCTaHaBAMBATb
ABuratenb, YMeHbLaTb BbIXOAHYIO MOLHOCTb UIN He
pearmpoBaTb Ha 3TO cOCToAHMe. [lake NPy HU3KUX
CKOPOCTAX NpeobpasoBaTeslb YacTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHZapTa No neperpyske
anekTpoasuratenen 12t.
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PucyHok 5.1 Xapakrepuctukun 3TP

Mo ocn X nokasaHo COOTHOLWEHWE MeXAY |gsur. N
HOMWHaNbHbIM 3HaYeHneM lgsur. 10 OcK Y nokasaHo Bpems
B CeKyHAax nepep cpabatbiBaHvem 3TP, oTKOUaOWUM
npeobpa3oBatesib YacToTbl. Ha KpuBbIX NOKa3aHa
XapaKTepHasi HOMVHaJNIbHas CKOPOCTb: BABOe GoJblue
HOMUWHaNbHOM CKOPOCTM N 0,2 OT HOMNHANBbHOW CKOPOCTU.
Mpw Hu3Kol ckopoctn yHKuma TP cpabaTbiBaeT npu
6onee HU3KOW TemnepaType B CBA3U C MEHbLUNM
oxnlaxgeHuem asuratens. Takum 06pa3om, ABuUratesib
3alyMLLeH OT neperpesa fa)e Ha Masion CKOPOCTU.
OyHKumA ITP BbluMcnAeT TemnepaTypy ABuraTensd Ha
OCHOBe QaKTNYeCKOro TokKa U CKOpPOCTW. BbluncneHHas
TemrepaTtypa OToOpakaeTcA Kak mapameTp Afs UTeHus B
napamemp 16-18 Motor Thermal.

[na peuratenen EX-e, ncnonb3yembix B 3oHax ATEX,
nmeetca cneymanbHada Bepcua ITP. 3T1a PyHKUMA no3sondaet
3afaTb onpefeNieHHyI0 KpUBYIO AndA 3almTbl ABuratens Ex-
e. VIHcTpyKumn no HacTpoiike cm. B pykosodcmee no
npo2pammupo8aHuio.

5.2.4 TennoBasA 3awWnTa AndA ABUratenemn
Ex-e

Ana paboTbl ¢ gBuratenamn Ex-e B COOTBETCTBUM C
EN-60079-7 npeobpa3oBaTesib YacTOTbl OCHaLLeH GpyHKLMen
OTCNIEXMBaHWA TemMMepaTypbl BO B3PbIBOOMACHbIX Cpeaax
NMOMOLLbIO 3N1EKTPOHHOrO Tennosoro pene (ATEX ETR). Mpwu
Hanuuumn ceptudnuymposaHHoro no ATEX ycTpoiicTea
KOHTponsa TemnepaTypbl PTC, Takoro kak nnata VLT® PTC
Thermistor Card MCB 112 nnn BHellHee yCTPONCTBO,
yCTaHOBKa He TpebyeT OTAeNbHOro paspeLueHuns
YNONHOMOYEHHOW OpraHn3aunmn.
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OyHKUMA OTCNEXMBaHMA TeMNepaTypbl BO B3PbIBOOMACHbIX
cpefiax C NMOMOLLbIO 3/IEKTPOHHOIO TEMI0BOrO pene
Mo3BosAeT UCNonb3oBaTb Apurateny Ex-e Bmecto 6onee
foporux, 6onee KpyrHbIX U Tsxenbix gsuratenein Ex-d. 3ta
byHKUMA rapaHTUpyeT, 4To Npeobpa3oBaTenb YacToTbl
6yneT orpaHUuMBaTh TOK fBUraTeNs U He JONyCTUT
neperpesa.

Tpeb6oBaHusA, Kacaowwmeca asuratenein Ex-e
. Y6eputecn, uto aBuratenb Ex-e ceptuduuympoaH
ana paboTbl ¢ NpeobpasoBaTensAMM 4acToTbl BO
B3pbIBOONaCHbIX 30Hax (3oHa ATEX 1/21, 30Ha
ATEX 2/22). iBratenb AoMXKeH ObITb
cepTdrLUMpPOBaH ANA KOHKPETHOM
B3pPbIBOOMACHOW 30HbI.

. YctaHoBuTe gBuratens Ex-e B 3oHe 1/21 nnu 2/22
B COOTBETCTBUM C cepTudmMKaumen geurartens.

YBEJJOMJIEHU

YcTaHOBUTe Npeob6pasoBaTtesib YacToThbl 3a Npegenamm
OMacHOW 30Hbl.

. Y6enutech, uto aABuratenb Ex-e ocHalleH
cepTudnumpoBaHHbiM no ATEX ycTpoincTeom
3alUTbl ABUraTeNs OT neperpysku. 31o
YCTPONCTBO KOHTPONUPYeT TemnepaTypy B
obmoTKax gsuratens. Mpy HanMunMn KpUTUYECKOro
YPOBHSA TemnepaTtypbl Unu B cyiyyae
HencnpaBHOCTU YCTPOWMCTBO OTKIIOUaeT
ABuratesb.

- Mnata VLT® PTC Thermistor MCB 112
ob6ecneynBaeT KOHTPOSb Hag,
TemnepaTypon asuratens B
COOTBETCTBUM C TpeboBaHuammn ATEX.
Mpeobpa3oBaTenib YaCTOTbl AOMKEH
06A3aTeNbHO ObITb OCHalleH 3-6
Tepmuctopamu PTC, nogKntoueHHbIMK
nocneposaTtesibHo B cooTtBeTcTBUN C DIN
44081 nnun 44082.

- TaKXXe MOXeT MCMosib30BaTbCA BHELIHee
3awmTHoe yctpomncteo PTC ¢
ceptudukatom ATEX.

. Mpu HanuuMn cnepytoWwmx yCnoBuin Heobxonmm
CUHYCOUAHBIA GUbTp:

- OnviHHble Kabenu (MKW Hanps»KeHus)
WM MOBbILIEHHOE CETEBOE HamnpsiKeHue
NPVBOAAT K BO3HWKHOBEHUIO
HanpsXeHWN, NPeBbILLALWNX
MaKCVMasibHO JOMYCTMMOE Ha KieMmax
ABurartens.

- MuHMManbHasa YacToTa KOMMYTaLum
npeobpasoBaTens YacToTbl He
COOTBETCTBYET TPebOoBaHMIO,
YCTaHOB/NIEHHOMY MPOU3BOANTENIEM

Aasuratena. MuHumanbHas JacToTa
KOMMYyTaLuu npeobpasoBaTena YacToTbl
oTO6paxaeTcs Kak 3HauyeHve no
ymonuaHuio B napamemp 14-01 Switching
Frequency.

CoBMecTUMOCTb ABUraTensa v npeobpasoBaTtensa 4acToTbl
[na psuratenei, cepTMULNPOBAHHBIX B COOTBETCTBUN C
EN-60079-7, nsrotosutenem gsuratensa npefocraBnaerca
CMWCOK AaHHbIX, BKIOYAKOLWMX OrPaHNYeHUA 1 NpaBuna, B
BMAE TEXHMYECKOrO ONMMCAHMA WK NacnopTHOM TabMuKm
asuratens. MNpu NnaHMpOBaHUKW, MOHTa)e, BBOAE B
3KCMNyaTauuto, SKCnayaTaunm 1 o6y XmBaHUm
Heobxoaumo cobniofaTb OrpaHMUYEHUs 1 NpaBKna,
YCTaHOBJIEHHble MPOM3BOANTENIEM B OTHOLLEHUN
cnepyoLWmx XapakTepucTuk:

. MwuHumanbHaa yactoTta KOMMyTauunn.

. MaKcmManbHbIN TOK.
. MuHuManbHaA YyactoTa gBuraTens.
. MakcumanbHas yactoTa ABuratens.

Ha PucyHok 5.2 nokasaH npumep Tpe6oBaHuii Ha
nacrnopTtHol Tabnunuke aBuratens.

130BD888.10

ce 1180 (&x) Ex-ellT3

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

1 —| MIN. SWITCHING FREQ. FOR PWM CONV. 3kHz

2 —[1=15XI,, ta=10s  toa=10min
3 —| MIN. FREQ. 5Hz MAX. FREQ. 85 Hz
4

PWM-CONTROL
f[Hz] 5 15 25 50 85
X/, 04 08 1.0 1.0 095
PTC °C DIN 44081/-82
EN 60079-0
@ Manufacture xx EN 60079-7 O

MwuHumanbHaA yacToTa KOMMyTauunmn

MakcuManbHbIA TOK

MwuHumanbHaA yacToTa ABuratens

HlwlnN] =

MakcrmanbHaa yactoTa gBuratens

PucyHok 5.2 MacnopTtHasa Tabnuuka ABuratens c
o603HaueHnem TpeboBaHUi K Npeo6pa3oBaTento YacToTbl
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PyKOBO,ﬂCTBO Nno NPOoeKTNpoBaHnIO

Ona CcnyyaeB COrnacoBaHuA npeo6pa3OBaTenﬂ YacCToOTbl U
ABuratena Danfoss 3afjaeT cnepywowme ONONHNTENbHbIE
Tp66OBaHI/I$| anAa obecneyeHus [OCTaTOYHOW TEMIOBOM
3alnTbl ABUraTena:

. 3anpeLyaeTca NpeBbilaTb MaKCUManbHO
JONyCTVIMOE COOTHOLLEHUE MEXAY
TUNopasmMepamm nNpeobpasoBaTena YacToTbl U
nsuratensi. TUNMYHoe 3HauyeHne CoCTaBnAeT vt n
<2 X Imn

. YuuTbiBaiiTe BCe nepenafbl HAMPAXeHNA Mexay
npeobpasoBartesieM YacToTbl U ABuratenem. Ecnim
ABuratesib paboTaer npu 6onee HU3KOM
HanpsXeHnK, YeM YKasaHo B xapakTepuctmkax U/
f, TOK MOXeT yBenuumBaTbCs, Bbi3blBast
cpabaTbiBaHME aBAPUIAHON CUrHANM3aunn.

[Ona nonyyeHus gononHuTenbHoW nHbopmaLmmn cm.
npvmMmep nNpumeHeHus B 21asa 12 lNpumepsl npumeHeHUA.

5.2.5 lponagaHne HanpaKeHuA

Mpy OTKNIOUYEHUN HaMpsAXeHWsA ceT npeobpasoBaTesb
YacToTbl MpoJoNKaeT paboTaTb, MOKa HANPsXKEHUe B Lenu
NOCTOAHHOTO TOKA He CHU3UTCA A0 MMHMMAsIbHOrO YPOBHSA,
npu KOTOPOM MPOMCXOAUT OCTaHOB. MUHMManbHoe
HanpsXeHne, NPy KOTOPOM MPOVCXOAUT OCTaHOB, 06bIYHO
Ha 15 % HuXe HanmeHbLlero HOMUHaNbHOrO HanpsAXKeHuA
nuTaHus. MNpogomKnTeNbHOCTb PaboTbl NpeobpasoBaTtens
yacToTbl MpK Bblbere onpeaenaeTca Hanps>KeHnem cetu
nepeg nponagaHvem NUTaHUA N Harpy3Kown auraTens.

MpeobpasoBatenib YaCTOTbl MOXHO HACTPOUTb
(napamemp 14-10 Mains Failure) Ha pa3Hble BUAbl AeNCTBUN
npv NponagaHun CeTeBoOro NUTaHUSA:
. OTKnoUeHme ¢ GIOKMPOBKOW Nocrne notepun
NUTaHWA B LENU NOCTOAHHOrO TOKa.

. Bbiber c noaxeaTom BpallaloLerocsa asuratens
npwv NoABNEHNN HanpsXKeHNA
(napamemp 1-73 Flying Start).

. KuHeTnuyecknin peseps.
. Ynpaenaemoe 3amepaneHue.

Moaxeat Bpawaloweroca gsuratens

DTOT NapameTp NO3BONAET «MOAXBATUTb» ABUraTesb,
KOTOpPbIi CBOGOAHO BpalLaeTCsa BCNEACTBME MponagaHus
HanpsKeHWs. DTOT NapameTp noneseH Ansa UeHTpudyr un
BEHTUATOPOB.

KnHeTnuyeckuin peseps

3T0T napameTp obecrneunBaeT HenpepbIBHYO pPaboTy
npeobpa3soBaTena YacToThl, MOKa B CUCTEME MMEETCA
SHepruA. B cnyyae KOpOTKOI7I noTepn NUTaHUA OT CETU
paboTta BO306HOBNAETCA MOC/e BOCCTAHOB/IEHNA CETEBOIO
NMATaHWA, MPUN 3TOM CUCTEMA HE OCTAaHABINMBAETCA U
KOHTPOJIb HE TEPAETCA HUN Ha OANH MOMEHT. Mo>xHOo
YCTaHOBUTb OAUNH N3 HECKOJIbKUX PEXNMOB KUHETNYECKOIro
pesepsa.

MNoBeneHre npeobpasoBatena YaCTOTbl NPU NPOMagaHun
HanpsXeHnA B CETW HACTPanBaeTCA B NapameTpax

napamemp 14-10 Mains Failure v napamemp 1-73 Flying 5
Start.

5.2.6 ABTOMaTMuecKumn nepesanyck

MpeobpaszoBatesib YaCTOTbl MOXHO 3aNpPOrpPaMMUPOBATL Ha
aBTOMaTMYEeCKMI nepesanyck aBuratens nocne
He3HaUWTEeNbHbIX OTK/IIOUEHUI, HanpuMep npu
MOMEHTaJIbHOW MoTepe NUTAHWA UIKN KoNebaHUAX NUTaHWS.
3Ta GpYHKUUA NO3BOJAET YCTPAHUTb NMOTPEOHOCTb B PyYHOM
cbpoce 1 ynyyllaeT BO3MOXHOCTU aBTOMaTU3MPOBaHHOM
3KCnnyaTaumMv anAa yganeHHo ynpasasembix cuctem. Yucno
MoMbITOK aBTOMAaTMUYECKOrO Mepe3anycka, a Takxke Bpems
MeXJy MOMbITKaM/ MOXET ObiTb OrpaHnYeHo.

5.2.7 TlonHbIN KPYTAWMIA MOMEHT Npu
NMOHWXEHHOWN CKOPOCTU

MpeobpasoBatenib YacTOTbl paboTaeT Mo HACTPaBaeMon
KpviBol B/Tu, obecneuviBas MOMHbINA KPYTALWMUA MOMEHT OT
ABUraTena faxe npu yMeHbLUEHHbIX CKOPOCTAX BpaLleHus.
MonHbIN BblfgaBaembll KPYTALMA MOMEHT MOXeT COBNagaThb
C MaKCUMarbHOWM MPOEKTHOWN paboyell CKOpOCTbio
ABuratens. 3ToT npeobpa3oBaTtesib YaCTOTbl OTIIMYAETCA OT
npeobpa3oBaresnieil YaCToOTbl C MEPEMEHHbBIM UK
NMOCTOSIHHBIM KPYTALUM MoMeHTOM. MNpeobpasoBaTtenu ¢
nepemMeHHbIM KPYTALMM MOMEHTOM obecrneumnBaoT
MOHVIXKEHHDBIN KPYTALLMIA MOMEHT Ha Basy ABuraTensa npu
HU3KUX cKopocTAX. Mpeobpa3zoBaTtenn ¢ NOCTOAHHbIM
KPYTALLMM MOMEHTOM BbIAENAOT N3ObITOYHOE HanpsKeHue
N TEMNJO, a TakKXKe reHepupyoT AOMONMHUTENbHBINA LWYyM
ABUratena npy CKOPOCTAX MEHbLUUX, YeM MOSHasA.

5.2.8 lponyck yacToTbl

B HeKOTOpbIX NPYMEHEHUAX OTAESNbHblE CKOPOCTW PaboThl
CUCTEMBI MOTYT BbI3blBaTb MEXaHWYECKUI PE30HaHC.
MexaH4ecKkuii pe3oHaHC MOXET Bbi3biBaTb YUpe3MepPHbIN
LYM, @ TaKXe MPUBOANTD K NMOBPEXAEHNIO MEXaHNYECKUX
3N1eMEeHTOB cuUcTeMbl. Y npeobpasoBaTena 4acToTbl MMeeTcA
4 nporpaMmmupyembix AranasoHa r3beraembix YacToT.
Bnaropaps 3TMm Avana3oHam fBuUraTeNlb MOXeT 6bICTPO
npornycKaTtb Takme CKopocTn 6e3 BO3HWKHOBEHUA
pe3oHaHca B cucTeme.
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5.2.9 lpegnyckoBon Harpes ABuratens

[na npeaBapuTenbHOrO NPOrpeBa ABuUraTens npu nycke B
XONOAHON UNWN BAXKHON Cpefie MOXKHO UCMOMb30BaTh
HenpepbIBHYI0 [O3MPOBAHHYI0 Mohavy HEGOMbLLIOrO
MOCTOAHHOIO TOKa B ABUraTesib, YtTobbl NPefoTBPATUTD
KOH[EHCAUMIO 1 XONOAHBIN NycK. bnarogapsa 3ton GpyHKUMn
MOXET 6bITb YCTPaHeHa HeO6XOAMMOCTb MCMOSIb30BaHUA
oborpeBatens nomMeLLeHus.

5.2.10 MNporpammupyemblie Habopbl
napameTpoB

MpeobpasoBaTenb YacToTbl MMEET YeTbipe Habopa
MapameTpoB, KOTOpble MOTYT 6GbiTb 3aMpPOrpPaMmMMpPoOBaHbl
He3aBucmmo Apyr oT apyra. Mpu ncnonb3oBaHum
HeCKONbKUX HabopoB NMapamMeTPOB MOXKHO NepeKsYaTbCa
MeXay He3aBUCMMO NMPOrpPaMMUPYEMbIMU GYHKLUAMY,
aKTUBMPYEMbIMU MO UMPPOBLIM BXOAAM WU KOMaHAae
yepes nocsiefoBaTeNbHbIN NHTepdelc. HesaBncumble
HaCTPOWKM NCMONb3YIOTCA, HanNpuMep, ANA NepekloyeHns
HabopoB NapaMeTpoB, ANA PEXUMOB PaboTbl AHEM 1
HOUbIO, NETOM U 3UMOI UKW ANA YNPaBieHUA HECKONbKAMM
asuratensimu. AKTUBHbIA Habop NapameTpoB OToGpaaercs
Ha LCP.

JaHHble Habopa NapamMeTpPoOB MOryT KOMMPOBATbHCA U3
npeobpasoBaTena YacToTbl B Npeobpa3oBaTtesib YacToOTbl
nocpeacTBOM 3arpy3kn co cbemHom LCP.

5.2.11 ViHTennekTyanbHOe nornyeckoe
ynpasneHnue (SLC)

WHTennekTyanbHoe noruyeckoe ynpasneHue (SLC)
npencTaBnsAeT cobo 3afaHHy0 Nonb3oBaTenem
nocnefoBaTeNibHOCTb AencTBuin (cM. napamemp 13-52 SL
Controller Action [x]), kKoTopaA BbINOMHAETCA
WHTeNNeKTyanbHbIM NOrnyecknm KoHTposnnepom (SLC),
Koraa COOTBeTCTBYyIOLIee 3afjlaHHOe nofnb3oBaTtenemM
cobbitne (cMm. napamemp 13-51 SL Controller Event [x])
oueHmBaetca SLC kak TRUE (UctuHa).

Ycnosrem fna cobbiTva MoXeT ObiTb onpefeneHHoe
COCTOAHME, NPV KOTOPOM BbIXOA M3 NIOTUKU UK onepaHaa
KomnapaTtopa onpegensaetca Kak TRUE (MctuHa). 910
ycrioBre nprBefeT K CBA3aHHOMY AeNCTBUIO, KaK MOoKa3aHo
Ha PucyHok 5.3.

Par. 13-51 Par. 13-52 2
SL Controller Event SL Controller Action ~
2
[aa]
o
(22}
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 L

Par.13-11
Comparator Operator

<

TRUE longer than..

PucyHok 5.3 Cob6biTue n gencrsue SLC

CobbITA 1 AeNCTBUS MEIOT CBOU HOMEpPA U CBA3bIBAIOTCA
B Mapbl, Ha3blBaeMble COCTOAHUAMM. ITO O3HAYAET, YTo
Koraa cobbiTve [0] HacTynaeT (NprobpeTaeT 3HaYeHve
TRUE), BbinonHsietca pencteue [0]. MNocne BbinonHeHusa 1-ro
LEeNCTBMA HAaUMHAETCA OLEeHKa YCIIOBUIN CleayioLlero
cobbiTnA. Ecnu oHo oueHunBaeTca Kak TRUE (ActuHa),
BbIMOJIHAETCA COOTBETCTBYIOLEE AeNCTBME. B Kaxabln
MOMEHT BPEMEHUN OLIEHUBAETCS TOMIbKO OfHO COObITME.
Ecnu cobbitne oueHeHo Kak FALSE (JToxb), B TeueHue
TeKyLlero nHTepBasna ckaHmpoBaHua (B SLC) Hnuero He
NPOVICXOAUT 1 HUKaKMe Apyrue cobbiTusa He
aHanmsupytotca. Korga SLC 3anyckaeTcs, B KaKaom
WHTepBane CKaHNPOBAHUS BbIMONHAETCA OLeHKa CoObITUSA
[0]. N TonbKo Korpa cobbitue [0] 6yaeT oueHeHo kak TRUE
(UcTtnHa), koHTponnep SLC BbinonHuT genctaume [0] n
HauyHeT oLeHMBaTb cnepylolee cobbiTue. MoXHO
3anporpammnpoBaTb oT 1 go 20 cobbITUin U AeNcTBUIA.
Korpa BbiNnonHeHo nocnefHee cobbiTye/nencTame,
nocseloBaTeNbHOCTb HAUYMHAEeTCs CHoBa ¢ cobbiTuA [0]/
fewnctema [0]. Ha PucyHok 5.4 nokasaH npumep C YeTblpbMsA
COObITUAMN/AENCTBUAMN.

24 Danfoss A/S © 01/2018 Bce npaBa 3awyuiyeHbl.

MG16Z250



Dt

OcobeHHOCTU n3genusa

PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

Start
event P13-01

130BA062.14

Stop
\event P13-02
|

/

—~ Stop
- event P13-02
PucyHok 5.4 MopAAoOK BbINONHEHNA, ecnmn
3anporpaMM1MpoBaHo 4 cobbITuA/AencTBNA

Komnapartopbli

Komnapartopbl NCNonb3yloTca Ana cpaBHEHUA
HenpepbIBHbIX NepeMeHHbIX (BbIXOLHOW YacTOThl,
BbIXOAHOrO TOKa, aHaJIoroBOro BXOAHOMO CUrHana u T. 4.) €
bUKCMpOBaHHbIMW NPeayCTaHOBAEHHBIMU BETMYMHAMM.

Par.13-11 2
Comparator Operator Q
Par.13-10 2
Comparator Operand < §
Par. 13-12 TRUE longer than.
Comparator Value
PucyHok 5.5 Komnapatopbi
MpaBuna nornkn
C nomoubto noruyecknx onepatopos U, I, HE moxHo
o6beanHATb fo Tpex 6ynesbix Bxonos (TRUE/FALSE)
(MctvHa/Tloxb) oT TaiMepoB, KOMNapaTopoB, LdPOBbIX
BXOA0B, OUTOB COCTOSIHUA U COObITUIA.
Par. 13-41 Par. 13-43 =
Logic Rule Operator 1 Logic Rule Operator2 &
Par. 13-40 d P 9 P gg
Logic Rule Boolean 1 ® §
Par. 13-42 D D 2
Logic Rule Boolean 2 . 0;D L

’7
Par. 13-44

Logic Rule Boolean 3

PucyHok 5.6 Jlornueckue cooTHOLLEHUS

5.2.12 Safe Torque Off

®OyHkuma Safe Torque Off (STO) moxeT ncnonb3oBaTbCcs ans
aBapuIiHOrO OCTaHOBa NMpeobpaszoBaTens YacTtoTbl. OyHKUMA
STO MOXeT 1cnonb3oBaTbCcA NpeobpasoBaTeneM YacToTbl C
ACUHXPOHHBIMN 1 CUHXPOHHBIMY ABUTATENAMM, @ TaKkXKe C
OBUTaTENAAMU C NMOCTOSHHBIMW MarHUTamu.

Moppo6bHyto nHpopmMauuio o dyHkumm Safe Torque Off,
BKJIIOYAA CBEAGHUA O MOHTa)Ke U BBOLE B SKCMyaTtaumio,
cM. B Pykogoocmae no skcniyamauuu gyHkyuu Safe Torque
Off 8 npeobpazosamensx yacmomei cepuu VLT®.

YcnoBus ncnonHeHnA o6a3aTeNnbCcTB
3a 3HaHWe NepcoHaNoM NopAaKa YCTaHOBKM 1
sKkcnnyataummn ¢yHkumm Safe Torque Off oTBevaeT KNMeHT.
Heobxoaumo:
o MpounTaTb Y NOHUMATb HOPMbI 1 MPaBUa
TeXHVKM 6e30MacHOCTY, OTHOCALMECA K
npeaynpeXXaeHnio HECUACTHbIX CITyYaEeB.

. MoHMMaTb 06LMEe MHCTPYKLMN U UHCTPYKLUK MO
TexHVKe 6€30MacHOCTY, NprBeAeHHbIE B
Pykosodcmee no sxcniyamayuu ¢yHkyuu Safe
Torque Off 8 npeobpazoseamernsax 4acmomel cepuu

vLT®,

. Xopolwo 3HaTb 06LWKMe CTaHZAPTbl U CTaHZAPTbl B
06n1acTn TeXHNKM 6e30nacHOCTU, OTHOCALMECH K
TEM WM VIHBIM NPUMEHEHUAM.

5.3 CneuymanbHble BoamoxkHocTn VLT® HVAC
Drive FC 102

MpeumyLiecTBo MCNOb30BaHNA NpeobpasoBaTensa YacToTbl
3aK/I0YaeTCcA B TOM, YTO LIEHTPOOEXHble BEHTUMATOPbI U
HacoCbl PerynmpyloTca C y4eToM 3aKOHOB
nponopLyoHanbHoOcTU. Ana nonyyeHnsa 6onee noapobHo
nHdopmaummn cm. aaasa 5.3.1 VicnonvssosaHue
npeobpaszosamens 4acmomel 0N 3Hep2ocbepexeHus.

5.3.1 Ucnonb3oBaHue npeobpasosarens
YacToTbl ANA SHeprocbepexeHnn

fIBHOE MpenMyLLecTBO UCNOMNb30BaHWA NpeobpasoBaTtenei
YacToThbl AN1A YNPaBIEHUA CKOPOCTbIO BEHTUNATOPOB WK
HaCcoCOB 3aK/NIOYAETCA B JOCTUraeMOM cHbepexeHnn
aneKTpoaHeprun. Mo cpaBHEHMIO C APYTUMU CUCTEMaMK 1
TEXHONOIMAMY YNpaBneHns, NpeobpasoBaTenb YacToTbl
ABNAETCA SHEPreTMyeckn ONTUManbHOW CUCTEMON
yrpaBneHns BeHTUIATOPaMU 1 HAaCOCaMMU.

MG16Z250

Danfoss A/S © 01/2018 Bce npaBa 3awyiLyeHbl. 25




Dt

Ocob6eHHOCTN n3genus VLT® HVAC Drive FC 102
120 b Ecnu cuctema pabotaet npu 100%-om pacxofe Nuilb B
A é TeUYeHne HeCKONbKUX AHEeN B rofly, a B oCTajbHOe Bpems
§ pacxog coctaBnseT meHee 80 %, KOnNN4ecTBo

SYSTEM CURVE
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PYCYHOK 5.7 DKOHOMUA 3/1IEKTPOSHEPIUMN MPN MOHVKEHHOIA
MOLLYHOCTN BEHTUNATOPA

[sa]

~

120 <
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e SYSTEM CURVE S

13

PRESSURE%
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PucyHokK 5.8 KpuBble BEHTUNATOPOB B Criyyae nx
YMeHbLUEHHOV NPON3BOAUTENbHOCTN

Mpumep 3Heproc6epekeHns

Ha PucyHok 5.9 noka3aHa 3aBMCMMOCTb PacxOfa, AaBeHUA
1 3HepronoTpebneHus oT ymcna obopoToBs. Kak cnegyeT us
PucyHok 5.9, pacxop, perynupyetca nyteM U3aMeHeHua yncna
060pOoTOB.. [PV YMEHbLUEHUN CKOPOCTU TONBKO Ha 20 %
OTHOCUTENbHO HOMUWHANIbHOW CKOPOCTU pacxof
yMeHbLuaeTca Takke Ha 20 %. Pacxop npamo
nponopuroHaneH unciny o6opoTtos. B To xe Bpems,
noTpebneHve 3NeKTPO3HepPrun cHmxKaetca Ha 50 %.

COKOHOMJIEHHOI 3NEKTPO3HEPrUK Jaxke npesbiwaeT 50 %.

Q n
1 1
Pacxod: — = —
Q, n,
asaense: - = (3
asseHue: —— = |—
H, n,
Py ny 3
MowHocmb: — = [—
P, n;
Q Pacxop P MowwHocTb
Q HomuHanbHbIN pacxon P1 HomuHanbHaA MOLWHOCTb
Q2 MoHWKeHHbIA pacxog P2 MoHWXeHHaA MOLHOCTb
H [aBneHune n PerynuposaHue ckopoctu
H1 HomuHanbHoe pgaBneHve |[ng HomuHanbHaa ckopocTb
H2 MoHwxeHHOe paBneHne [n2 MoHWXeHHaa CKopoCTb
BpaLleHus

Ta6nuua 5.1 3aKoHbI NPONOPLMOHANBLHOCTA, ONpeaeneHus
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125% |- — /4 — < — —
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PucyHoK 5.9 3akoHbl nponopuoHanbHOCTN

CpaBHeHue NnoKa3saTenen sHeprocbepekeHns

PeweHue ¢ ncnonbsoeaHnem npeobpasoBatesieil YacToTbl
oT KomnaHum Danfoss obecneumnBaeT cyLiecTBeHHOe
3HeprocbepexeHune No CpaBHEHUIO C TPAAWULNOHHbIMU
peLeHnAMN No sHeprocbepexeHuio. NpeobpaszosaTenb
yacToTbl CNocobeH ynpaBnATb CKOPOCTbIO BEHTUAATOPA B
3aBUCYMOCTU OT TEPMUYECKOWN Harpy3Ku Ha cuctemy u
bYHKUMOHMpPYET B KauecTBe CUCTeMbl yNpaBneHus 3gaHmem
(BMS).

Ha cxeme (PucyHok 5.10) noka3saHbl TUNUYHbIE NOKa3aTenu
3HeprocbepexeHmns, KOTOPbIX MOXHO JOCTUYbL C MOMOLLbIO
Tpex WMPOKO U3BECTHbIX peLleHniA; paccmaTpmBaeTca
cnydan, Korga Harpyska Ha BEHTUAATOP YMeHbluaeTca Ao
60 %. Kak nokasaHo Ha rpaduke, B TUMUYHbIX YCIOBUAX
NPYMEHEHNA MOXHO JOCTUYL dHeprocbepexeHna Gonee
50 %.
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Mpumep pacxopa, U3meHsIOWeEroca B TedeHune 1 roga

100 pa [padukn Ha PucyHok 5.11 NOCTPOEHbl Ha OCHOBaHUN
N XapaKTepUCTMK Hacoca, NOMlyYeHHbIX U3 INCTa TEXHUYECKNX
- I[:;;‘::Et‘:ﬂzamﬂ"m'”t'““ é [aHHbIX Hacoca. MonyyeHHble KPUBbIE MOKA3bIBAKOT, YTO
2 VLT® Solution e npu AaHHOM pacnpefeneHnmn pacxofa rogoBas 3KOHOMUA
npesbiwaeT 50 %. Cpok OKynaemocTu 3aBUCKT OT
s 60 CTOMMOCTM OfHOrO KusioBaTT-4aca U CTOMMOCTU
g npeobpasoBaTtens YyacToTbl. B 3TOoM npumepe cpok
5 OKYMaemoCTW COCTaBNAET MeHee rofa, eciin cpaBHmBaTb C
£ 40 BapMaHTOM, UCMOMb3YIOWMM KnanaHbl U MOCTOAHHYIO
'E CKOPOCTb.
20 g =
: ol N °
£ 2000 z
o T — ] T > e =
0 60 0 60 ] 60
Volume % 15007
PucyHoK 5.10 Tpu WwnpoKo n3BeCcTHbIX CUCTeMbl 1000~
3HeprocbepexxeHna
500
BbixoAHble 3aCNIOHKM YMeHbLUaloT noTpebneHne w w w H ‘ Q
100 200 300 400 [m3 /h]
3neKTPo3Heprun. BxogHble nonatky obecneumsatot
COKpaLLeHMe NOTPeBReHNs SNeKTPOHeprin Ha 40 %, HO PucyHok 5.11 PacnpepeneHue pacxopa B TeyeHue 1 roga
NX YCTaHOBKa CTOUT foporo. PelieHre ¢ ncnonb3oBaHrem
npeo6pasoBaTteneli YactoTbl OT KomnaHuy Danfoss
NO3BONIAET COKPATUTb NOTPebNeHne SNeKTPO3Heprm bonee
yem Ha 50 %. K Tomy e 3TO pelueHune nerko
ycTaHaBnmMBaeTca.
m3/y Pacnpepenenune PerynupoBaHue ¢ nomouyblo KnanaHa YnpaBneHue npeobpasoBaTtenem 4acToTbl
% Yacbl MowHocTb MNoTtpe6neHne MowHocTb MNotpe6bneHne
A1-B1 KBT-y Ar-Cq KBT-y
350 5 438 42,5 18615 42,5 18615
300 15 1314 38,5 50589 29,0 38106
250 20 1752 35,0 61320 18,5 32412
200 20 1752 31,5 55188 11,5 20148
150 20 1752 28,0 49056 6,5 11388
100 20 1752 23,0 40296 3,5 6132
T 100 8760 - 275064 - 26801

Ta6bnuua 5.2 PacyeT noKasatenei 3Heproc6epexxeHus
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VLT® HVAC Drive FC 102
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PucyHok 5.12 dHeprocbepexeHne B HaCOCHbIX cucTemMax

5.3.2 Vicnonb3oBaHue npeobpasoBartensa
YacToTbl ANA YNYyULleHNA ynpaBneHns

Ecnn pna perynupoBaHna pacxoga W faBneHus B
cucTeMe MCnonb3yeTca npeobpasoBaTesb YacToThl,
Jocturaetcs 6onee BbICOKOE KauyecTBO ynpaBneHus.
Mpeobpa3oBaTesib YaCTOTbl MOXKET U3MEHATb CKOPOCTb
BpALLEHUA BEHTUNSTOPa WK Hacoca, obecneynBas
nnaBHOE perynMpoBaHMe pacxoda v AaBreHus
nocpeactsom BctpoeHHoro MU[-perynatopa. Kpome Toro,
npeobpa3oBaTesib YacTOTbl CNOCcobeH BbICTPO
afanTMpoBaTb CKOPOCTb BPALLEHNA BEHTMAATOPA UK
Hacoca K HOBbIM 3HayeHVAM pacxofa Uau AaBfieHUA B
cucteme.

KomneHcauua cos ¢

06bluHo VLT® HVAC Drive FC 102 umeeT cos ¢, paBHblit 1,
n obecneunBaeT KOMNeHcaLunio KoapPpuLmeHTa MOLHOCTM
ONA COS ¢ ABUraTens, 1 No3TOMy Npu onpeneneHnun
Ko3ddULMEHTa KOPPEKUMM MOLLHOCTM HET HEOOXOAUMOCTHN
JenaTb MonpaBKy Ha COs @ ABuUraTens.

MNyckaTenb TMNa «3Be3aa/TPeyroibHNK» U YCTPOMCTBO
NJIaBHOro NMycKa He TpebyetcsA

[nA nycka MOLUHbIX ABUraTeNnieil BO MHOMMX CTpaHax
NCMONb3YI0TCA YCTPOWCTBa OFpPaHNYeHMA NYCKOBOro Toka. B
6onee TPaANLMOHHBIX CUCTEMAX MyCKaTenn ¢
nepeknoyeHreM 0OMOTOK ABUraTena o 3Be3fibl Ha
TPEYrofbHUK WA YCTPOMCTBO MABHOMO MycKa LIMPOKO
ucnonb3yiotcs. Mpu Hannuny npeobpasoBaTens YacToTbl
TaKue nyckaTtenu He TpebyloTca. Kak nokasaHo Ha
PucyHok 5.13, npeobpa3oBaTtesib YacToTbl He NoTpebnseT
TOK, NPEBbIAIOWNA HOMUHANbHbIN.

800 o
~
o~
o

700 <
I
wn
~

600

500

€
g
3 400
©
©
kel
= 300
2
R
200
100
0
0 12,5 25 37,5 50Hz
Full load
& speed
1 VLT® HVAC Drive FC 102
2 MyckaTenb TMnNa «3Be3Aa/TPeyronbHUK»
3 YcTpoWncTBO NiaBHOro nycka
4 [MycK HenocpeacTBEHHO OT ceTn

PucyHok 5.13 MoTpe6nieHne ToKa npeobpa3oBaTenem 4acToTbl
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PyKOBO,ﬂCTBO Nno NPOoeKTNpoBaHnIO

5.3.3 Vcnonb3oBaHne npeobpasoBaTenia YaCTOTbl MOMOraeT COKOHOMUTb AeHbI

I'Ip|/| MnCnoJib3oBaHUN npeo6pa3OBaTenﬂ 4acCTOTbl CTAHOBUTCA HEHYXXHbIM 60NbLUOE KONMNYeCTBO 060py,D,OBaHI/IF|. Ob6e CNCTEMDI,

nokasaHHble Ha PUCYHOK 5.14 n PucyHok 5.15, MeloT Npn6An3nTeNibHO OANHAKOBYIO CTOUMOCTb.

CroumocTb 6e3 npe06pasoBaTenﬂ YacToTbl

Cooling section Heating section Inlet guide vane Fan section
o~
L 5
Supply N 8
I
— ) — . _ — FaMn _ VAV E
Sensors outlets
PT s _
T
Return !
Return Flow Control Flow Control }
3-Port V] 3-Port |
valve Valve valve Valve | Mechanical
::‘é%posi— ::‘%% posi- | linkage
Bypass tion Bypass tion } and vanes
! NN
} | X6
/\ /\ IGv
pu@ pu@ Motor@ Duct
or
X6 6 actuator —
Ly Local -
NN NN NI DDC. k| Main
Starter Starter Starter — control i
Control
Fuses Fuses
Temperature
W iy cpntri)l
Pressure signa
- supply o supply . Power control 0710V
PEC — PRC — Factor na
=i - — Correction ~ 0/10V
Mains Mains Mains
DDC Mpsamoe unpposoe ynpasneHne
VAV MNepemeHHbIi 06bem Bo3ayxa
Hatumk P LaBneHuve
EMS Cuctema ynpaBneHus notTpebneHnem sHeprum
Oatuuk T TemnepaTtypa
PucyHoK 5.14 TpaguunoHHaa cnctema BeHTUNALUN
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Ocob6eHHOCTV n3genns VLT® HVAC Drive FC 102
CToumocTb ¢ npeobpasoBaTenem 4acToTbl
Cooling section Heating section Fan section =
4 g
Supply -
Fan air E
— — — —_—
_ n M VAV
Sensors
PT outlets
00 Ning
Return Flow Return Flow
N
x3 N
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<
x3 x3
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M ] Pressure —*_control B.M.
control
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C | Control
ontro temperature
temperature 0-10V Y
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DDC Mpsamoe uudposoe ynpasneHve
VAV MNepemeHHbIi 06bem Bo3adyxa
BMS Cnctema ynpasneHua 3gaHnem
PucyHok 5.15 Cucrema BeHTUNATOPOB, ynpaBnsemas npeobpasoBaTensiMm 4acToThbl
30 Danfoss A/S © 01/2018 Bce npaBa 3awyuiyeHbl. MG16Z250



Ocob6eHHOCTV n3genns PyKOBOACTBO Nno NPOoeKTNpoBaHnIO

5.3.4 PeweHus ¢ ucnonb3osanuem VLT® HVAC Drive FC 102
5.3.4.1 MNepemeHHbI 06beM BO3ayXa

Cuctembl VAV (C nepeMeHHbIM 06bEMOM BO3[YyXa) MCMOMb3YIOTCA KaK AN YNpaBneHnsa BEHTUAALUMEN, Tak 1 Ans
perynupoBaHusa TemnepaTtypbl B COOTBETCTBMU C NMOTPEOHOCTAMM 3aaHuns. LleHTpanu3oBaHHble cictembl VAV cumTaloTcs
Hanbonee 3HepPro3pPeKTUBHbIMM CUCTEMAMV KOHAULIMOHMPOBAHUA BO3AyXa 3faHui. LieHTpanun3oBaHHble cuctembl 6onee

3 dEKTVBHbBI, YeM pacrnpenesieHHbIe.

O PeKTUBHOCTb LOCTUrAETCS 3a CHET UCMONb30BaHNA 6ofiee MOLWHbIX BEHTUIATOPOB W OXNafuUTeNEN, KOTOPblE MeIT 6onee
BblcoKuid KMJ, yem ManomoLyHble 3NeKTPOABUraTeNN 1 PACcNpedeNieHHble OXNAAUTENN C BO3L4YLIHbIM OXMaXXAEHVEM.
CHUXeHNe TPeOOBaHNI K TEXHUYECKOMY OOC/TYXXMBAHMIO TaKXKe CNoCcOBCTBYET SKOHOMMM.

PeweHne VLT®

XoTA 3aC/IOHKM 1 BXOAHble Hanpasnaowme ycTponctea (IGV) nogaepkuBaoT NOCTOAHHOE AaBleHne B cUcTeme
BO3[yXOBOAOB, NPUMeHeHVe npeobpa3oBaTenisi YaCcTOTbl SKOHOMUT ropasfo GOJblie SHEPTMU U YNPOLLAET BCIO YCTaHOBKY.
BmecTo TOro, utobbl CO3aBaTh UCKYCCTBEHHOE MafeHue AaBneHvs unn cHxkatb KM seHTunsaTopa, ana obecneyeHns
HeobXOAUMOro pacxofa 1 AaBrieHns B cMCTeMe Mpeobpa3oBaTeslb YacTOTbl YMEHbLIAET CKOPOCTb BPALLEHUS BEHTUNATOPA.
Mpy CHUKEHUN CKOPOCTU BPALLEHUS LIEHTPOOEXKHBIX YCTPOWCTB, TaKMX KakK BEHTUNIATOPDI, CO3[laBaeMble UMW [aBNEHUE 1
pacxop YMeHbLIATCA. ITO CYLIeCTBEHHO YMEHbLUAET UX SHepronoTpebneHue.

BbITA>KHOI BEHTUNIATOP YacToO YMNpaBnfeTcs Takum 06pa3om, YTobbl NoaaepXmnBaTb NOCTOAHHYIO Pa3HOCTb MOCTYMNAOLWEro 1
PeLUPKyNALUOHHOTO MOTOKOB BO3AyXa. [N UCKMIOYEHUs NOTPEOHOCTM B AOMONHUTESIbHBIX PEFYIATOPaX MOXHO
MCMosb30BaTb yCOBEPLLEHCTBOBaHHbIN MA-perynatop npeobpasosatensa yactorol HVAC.
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PucyHoK 5.16 Ucnonb3oBaHue npeobpasoBaTteneil B cucTeMax C nepeMeHHbIM 06bemMom Bo3gyxa

Ana nonyyeHna noppobHol nHGopMaLmmn 3anpocuTte y nocTasBlyuka obopynosaHua Danfoss fokyment Variable Air Volume:
Improving VAV Ventilation Systems application note (MepemMeHHbIi 06beM BO3[yxa: YCOBEPLUEHCTBOBAHME CUCTEM BEHTUAALMN
C nepemeHHbIM 0o6bemom Bo3ayxa (VAV), nprmMeyaHmne no NpYMeHeHWIo).
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5.3.4.2 ocToAHHbIN 06bem BO3ayxa

CucteMbl € NOCTOAHHBIM 06beMoM Bo3gyxa (CAV) — 3TO LieHTpanvM30BaHHbIE CUCTEMbl BEHTUAIALMW, UCMONb3yeMble Ans
nopauv B 6onbluve obwye 30Hbl MMHUMANbHOTO KOJIMYECTBA CBEXEro KOHAULIMOHMPOBAHHOIO Bo3ayxa. OHu
npepwecTtsoBany cuctemam VAV 1 BcTpevatoTca B 60oree CcTapbiX MHOTO30HHbBIX KOMMEPUYECKNX 34aHUAX. DTN CUCTEMbI
MOAOrPeBaloT CBEXMI BO3AyXe C NMOMOLLbI0 6I0KOB ouncTku Bo3ayxa (AHU), umerowmx KoHTypbl nogorpesa. MHorve 13 Hux
NPUMEHAIOTCA TakXKe B KOHAWLMOHNPOBAHMMN 30aHVIA N UMEIOT KOHTYpPbl oxnaxzaeHusa. Ytobbl obecneunts BbiNonHeHNE
TpeboBaHMI Mo 060rpeBy N OXNAXAEHNIO B OTAENbHbLIX 30HAX, YacTO AOMOSHUTENIBHO UCMOMb3YITCA BEHTUIATOPHbIE
LAOBOAYVIKN.

Pewenne VLT®

Mpwn ycTaHOBKe Npeobpa3oBaTesnia YacTOTbl MOXHO MOJTYUNTb 3HAUUTESIbHYIO SKOHOMUIO SHEpPrun nyTem obecrneyeHus
HaaNexallero perynvMpoBaHus napaMeTpoB BO3Ayxa B 3aaHvU. [lnA nopaum curHanoB obpaTHOW CBA3M B NpeobpasosaTtenu
YacTOTbl MOTYT NCMONb30BaTbCA AAaTYMKM TemnepaTypbl N AaTumkn CO2. He3aBMCUMO OT TOro, YTO KOHTpPONMpyeTca —
TemrnepaTypa, KauecTBO Bo3ayxa Wi oba 3Tnx napameTpa, — paboton cnuctembl CAV MOXKHO YNpaBnATb NCXOAS U3
daKkTMyecknx ycnoBuin B 3gaHun. C yMeHbLUEHNEM KONUYECTBA NIOLEeN B KOHTPONMPYEMOM 30HE NOTPEeBHOCTb B CBEXEM
BO3ayxe cHuxaetca. [latunk CO2 obHapy>KMBaeT NOHWKEHNE YPOBHA YINEKNCIIOro ra3a U yMeHbLUaeT CKOPOCTb BpalleHus
NPUTOYHbIX BEHTUISTOPOB. BbITAXHON BEHTUNATOP obecneyrBaeT NoAfepKaHne CTaTMYecKoro AaBfieHNA Ha YPOBHE YCTaBKM
WA NOCTOAHCTBO PA3HOCTU MeXAY MOCTYMNAWUM 1 YXOAAWUM NOTOKaMK BO3ayxa.

Ana ynpaeneHus Temnepatypoii TpebyeTca yunTbiBaTb BHELIHIOW TEMNEPaTypy 1 KOMIMUECTBO NIIOAEN B YNPABASEMON 30He.
Korga TemnepaTypa NafaeT HUKe YCTAaHOBIEHHOTO 3HAUYeHWsA, MPUTOUYHbIN BEHTUIATOP MOXET YMEHbLUNTb CBOK CKOPOCTb
BpaLUeHUs. BbITAXKHON BEHTUNATOP obecneunmBaeTt noaaepKaHve CTaTyeckoro AaBneHnNsa Ha YpoBHe ycTaBku. Mpu
YMEHbLUEHUM PACcX0Ofa BO3[yXa YMEHbLUAETCA U SHEPrus, UCMosb3yemas As NOAorpeBa UM OXNaXAeHUs CBEXEro BO3ayxa,
UTO TaKXKe CrocobCTBYeT SHEProcbepexeHuto.

Bnarogapsa HekoTOpbIM 0CO6EHHOCTAM cneumnanuspoBaHHoro npeobpasosatensa YactoTbl Danfoss HVAC skcnnyaTauuoHHble
xapaktepuctnku cuctembl CAV mMoryT 6biTb ynydweHbl. OgHON 13 NpobnieM Npu ynpasieHnM CUCTEMOI BEHTUNALMMN ABNAETCA
HM3KOe KauyecTBO Bo3gdyxa. MOXXHO 3anporpaMMUpoBaTb MUHMMAbHYIO YacTOTy Takum o6pa3om, YTobbl CoXpaHATb
MWHVManbHOE KONMMYeCTBO MOJaBaemMoro Bo3fyxa BHe 3aBUCMMOCTY OT CUrHana obpaTHON CBA3N UM CUrHana 3agaHus.
MpeobpasoBaTenib YaCTOTbl TaKkKe cofepuT 3-30HHbIN NMNI-perynatop ¢ 3 ycTaBkamu, NO3BOAAIOWMINA KOHTPONNPOBATb U
TemnepaTypy, 1 KauecTBo Bo3ayxa. [laxke ecnu TpeboBaHUA No Temnepatype yaoBneTBOPAIOTCA, NpeobpasoBaTesib YacToThl
6yneT nopasaTb [OCTaTOUHO BO3AyXa AJA yAOBNETBOPeHNA TpeboBaHWiA, onpefensembix AaTYMKOM KauecTBa BO3AyXa.
Perynatop cnocobeH KOHTPONMpOBaTb U CPaBHMBATL AiBa CUrHana o6paTHOW CBA3M, YTOObI YyNPaBnATb BbITAMHbLIM
BEHTUIATOPOM NyTEM MOAAEPKAaHUA MOCTOAHHOWN Pa3HOCTM NOTOKOB BO3AyXa B MPUTOYHOM U BbITAXXHOM BO3[YyXOBOAAX.
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PucyHok 5.17 Ucnonb3oBaHue npeobpa3oBaTenisl YaCTOTbl B CCTEME C MOCTOSIHHbIM 06bemMoM BO3Ayxa
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Ana nonyyeHna noppobHoi nHGopMaLmm 3anpocuTe y nocTaBlymka obopyaosaHua Danfoss gokymeHt Constant Air Volume:
Improving CAV Ventilation Systems application note (IocTosIHHbI 06bEM BO3[yXa: YCOBEPLUEHCTBOBAHME CUCTEM BEHTUNALUN
C NoCTOAHHbIM 06beMoM Bo3ayxa (CAV), npumeyaHme Nno NPUMEHEHWIO).

5.3.4.3 BeHTunaTtop rpagupHmn

[na oxnaxgeHna KOHAEHCAaTOPHOW BOAbl B OXNaXKAAKLWMX CUCTEMAX C BOAAHBIM OXNaXXAEHWEM MOTYT UCMONb30BaTbCA
BEHTUNATOPBI rpaanpHu. Oxnaxpatowme cucTemMbl C BOAAHBIM OX/aXAeHneM — 3T0 Haubonee 3¢pPpeKTMBHbIE CPeacTBa AN
nonyyeHus oxnaxgeHHomn sofbl. OHM Ha 20 % 3dpdeKTrBHee oxNnaxJalLWmX CUCTEM C BO3AYLUHbIM OXNaXKaeHuem. B
3aBMCUMOCTU OT KJIMMaTa, FpagupHM 4acTo OKa3blBalOTCA Hambosee SKOHOMUYHbBIM CPeiCTBOM OXJ1aXAeHWsA KOHAEeHCATOpPHOM
BOAbI, MOCTyMNaloLLeN 13 OXNaXKAAoWNX CUCTEM.

B rpagvpHsax KoHAeHCaTOpHas BoAa OXJIaXXAAeTCA 3a CYeT ncnapeHns. KoHaeHcaTtopHas Bofa pa3bpbi3ruBaeTcs B rpagupHe 5
Ha ee 3aMoJIHUTeNb, YTO YBENMUMBAET MJIOLWAaAb NOBEPXHOCTY NCNapeHnus. BeHTMNAToOp rpagvpHn npoayBaeT BO3AyX yepes
3anofHnTeNb 1 pa3bpbI3rMBaemMyio Bofy, CocobCTBYA ucnapeHuio. MicnapeHne oTbupaer sHepruio U3 Bogpl, MOHMXasn ee
Temnepatypy. OxnaxxaeHHas Boga cobupaeTcs B pe3epByape rpagupHu, OTKya CHOBa NepeKaunBaeTCs B KOHLEHCATOPbI
OXJTaXXJAKOLWMX CUCTEM, U LMK NMOBTOPAETCA.

PeweHne VLT®

C nomoublo NpeobpaszoBaTesisi YaCTOTbl MOXXHO PErynMpoBaTbh CKOPOCTb BPaLLEHUs BEHTUMATOPOB rpagvipHU As
rnopdepXaHua TemrepaTypbl oxnaxzatoLlen Bofbl B KOHAeHcaTope. [peobpa3oBaTeny YacToTbl MOXKHO TakKe UCMONb30BaTbh
[NA BKIIIOYEHVA 11 BbIKIIIOYEHNA BEHTUAATOPa MO Mepe HeobxoaumocTu. Mpu ncnonbzosaHum Danfoss VLT® HVAC Drive
nageHne CKOpoCTY BpalLleHUA BEHTUAATOPOB rPaguvpHN HUKe onpefenieHHoro npegena NpyMBoanT K nageHuto

3¢ PpeKTMBHOCTU oxnaxkaeHua. MNpu ncnonb3oBaHUK Npeobpa3oBaTens YacToTbl C BEHTUISTOPOM rpagnpHu, CHaGXeHHbIM
KOPOOKOW CKOPOCTEN, MOXET NoTpeboBaTbCA yKasaTb MUHMMATbHYIO CKOPOCTb Ha ypoBHe 40-50 %. [laxe ecnu obpaTtHas
CBA3b UM 3aflaHNe CKOPOCTW TPebytoT 6oree HM3KMX CKOPOCTEN, 3aka3urK MOXET 3anporpaMmMnpoBaTb MUHUMAbHYIO
YaCTOTY, HMXKEe YPOBHA KOTOPOW OMyCTUTbCA Henb3A.

I'Ipeo6pa3OBaTenb YacToTbl MOXeET ObITb 3anporpaMMrnpoBaH Ha nepexod B PeXum oxxunaaHua Uunm oCtaHOB BEHTUNATOPa A0
TOro MOMeHTa, Korga n0Tpe6yeTcs| 6onee BblCOKas CKOpPOCTb. MHOFD,a BEHTUNATOPDbI rpagupPHN NMEIOT HeXeNnaTesibHble
4acCTOTbl, Ha KOTOPbIX BO3MOXHa BI/I6paLlI/Iﬂ. DTW YacTOTbl NErKO NCKAYaloTCA nyTem nporpamMmmmnpoBaHnA B npeo6pa3OBaTene
4acCToTbl NponycKkaemMblX Anana3oHOB YacCToT.
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PucyHok 5.18 Ucnonb3oBaHue npeobpa3oBaTenisl YaCTOTbl C BEHTUIATOPOM rpagupHu

3anpocuTe y noctaBwuka obopygosaHus Danfoss gokymeHT Cooling Tower Fan: Improving Fan Control on Cooling Towers
application note (BeHTUNATOP rpagupHN: yCOBEPLUEHCTBOBaHME YNPaBNeHNA BEHTUAATOPaMM Ha rPaAVpHAX, MpUMeYyaHune no
NPVYIMEHEeHMNIo).

34 Danfoss A/S © 01/2018 Bce npaBa 3awyuiyeHbl. MG16Z250



Ocob6eHHOCTV n3genns PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

5.3.4.4 Hacocbl KOHAEHCATOPOB

Hacocbl KoHAeHCaTOPHOW BOAbI UCMOSb3YIOTCA F1aBHbIM 06pa3oM AfiA obecrneyeHns UMPKYNALMM BOAbl Yepes
KOHAEHCATOPHYIO CEKLMIO OXnaanTenei ¢ BOASHbIM OXNaXKAeHNeM U CBA3aHHYI0 C HUMU rpaavpHio. KoHaeHcaTopHas Boaa
OTOMpPAET TeMO U3 KOHAEHCATOPHON CEKLMU 1 BbIMyCKaeT ero B atMocdepy B rpagupHe. Takne cuctembl — 3TO Hanbonee
3¢bpeKTVBHbIE CPefCTBa ANs MOJyYeHnsA oxnaxkaeHHoN Boabl. OHM Ha 20 % 3¢ deKTMBHEE OxnaXKaaloWwmnx CUcTem C
BO3AYLIHbIM OXNaXAeHMeM.

PeweHue VLT®
Mpeobpa3oBaTenu YacTOTbl MOXKHO WCMOMb30BaTh C HACOCAMN KOHAEHCATOPHON BOABI; 3TO MO3BONUT M36eXaTb
HEOobXOAMMOCTN 6aNaHCUPOBKN HAaCOCOB C MOMOLLbIO APOCCENbHOMO KianaHa WAy NOArOHKM KPblbYaTK1 Hacoca.

Mcnonb3oBaHne npeobpasoBatens 4acToTbl BMECTO APOCCENIbHOMO KfanaHa no CyLuecTBy SKOHOMUT SHEPruio, Kotopas 6Obina
6bl MOrnoLieHa KanaHoM. OTa SKOHOMUA MOXeT gocturate 15-20 % u 6onee. MNoaroHka KpbiibyaTKM Hacoca HeobpaTuma. 5
Ecnun ycnoBusa nsmeHsiotca n Tpebyetcs 6onee BbICOKMN PACcXof, KPbUbYaTKy NPUXOAUTCA MEHSATb.

130BB452.10
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PucyHok 5.19 Ucnonb3oBaHne npeobpasoBaTens 4acTOTbl C HACOCOM KOHAEHcaTopa

3anpocuTe y noctaBwumKka ob6opyanosaHuaDanfoss pokymeHT Condenser Pumps: Improving Condenser Water Pumping Systems
application note (Hacocbl KOHAEHCATOPOB: YCOBEPLUIEHCTBOBaHME HACOCHbBIX KOHTYPOB KOHAEHCAaTOPHOW BOAbI, MpUMeYaHe
Mo NPUMEHEHMIO).
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5.3.4.5 llepBnYHbIE HAaCcOChI

B NepBMUYHO-BTOPUUHBIX HACOCHbBIX CUCTEMAX MEPBUYHbBIE HACOCHI MOTYT MOAAEPMMBATb MOCTOAHHBIN MOTOK Yyepes
YCTPOWCTBA, Ha SKCMyaTaumio 1 ynpasfieHne KOTOPbIMU HeBNaronpuaTHO BAUAET NepemeHHbIi pacxod. MeTog nepsuyHomn/
BTOPWYHOW NepeKauku OTAeNSeT NEePBUYHbIN, TEXHONOMMUECKUI KOHTYP OT BTOPUUYHOIO, pacnpenennTesibHOr0O KOHTypa.
Takoe oTAeneHvie No3BOMIAET TakKUM YCTPOWCTBAM, KaK OXNaAUTesNn, MMEeTb MOCTOAHHbIV PACUETHbIM PacXod U HOPMabHO
paboTaTb NpW N3MEHEHNN MOTOKA B OCTa/IbHONM YacTu cucTeMbl. Kora ckopocTb NoToKa (pacxofd) B Ucnaputene oxnagutens
CHIKAETCA, BOLA HAaUMHAET nepeoxnaxaatbca. Mo Mepe nepeoxnaxxaeHusa oxnaguTenb CTPEMUTCA YMEHbLUUTb OXMaXAaloLLyto
CNoco6HOCTb. ECnmn pacxod nagaeT 4OCTaTOUHO CUIbHO WK CIIULLKOM ObICTPO, OXaaUTENb HE MOXET B MOJSIHOW Mepe
COpOCUTb CBOIKO HarpysKy, 1 3alimTa OT HU3KOW TeMMepaTypbl NCMAPUTENs OTKIIIOYAeT OXNnaguTesb, Mpu 3ToM TpebyeTca
pyuHon c6poc. Takaa cuTyaumsa obbluHa AnA 6oMbLUKX YCTAaHOBOK, HE MMEIOLWMX NEePBUYHO-BTOPUUHBIX HACOCHBIX CUCTEM,
0CO6EHHO ecnin YCTaHOBKM copepKaT 2 1 Gonee oxnaauTens, paboTatowmx napaniensHo.

PeweHue VLT®
B nepBuUHYI0 CUCTEMY MOXHO [106aBUTL Npeobpa3oBaTesib YacToOTbl, YUTOBbI 3aMEHNTb UCMONb30BaHE APOCCENbHOMO
KnamaHa U/vnn NoAroHKY KPbIbYaToOK U COKPaTWUTb IKCRyaTaLMOHHbIe pacxoabl. PacnpocTpaHeHbl Ba cnocoba yrnpasieHus:

Pacxogomep, yCTaHOBMIEHHDBIN Ha BbIXOfe Ka)Aoro oxnagutens, NO3BOAUT yNpaBiAaTb HACOCOM HamnpAmyio,
MOCKOJbKY Tpebyemblii pacxof n3BecTeH 1 nocTtosiHeH. Mpu ncnonb3osaHun M-perynatopa npeobpasoBatenb
yacToTbl OyfeT Bcerga noaAepKrBaTh HAONEXALMA PAacXof, AaXKe KOMIMEHCMpPYs Npu HeobxoammocTuy
U3MEHSIIoLLeecs COMPOTUBIIEHVE NEPBUYHOrO TPYOONPOBOAHOIO KOHTYPA, KOrAa OXnaguTenu U Ux Hacochl
BKJTIOYAIOTCA W BbIKJTIOYAIOTCA.

OnepaTtop MOXeT NoKalbHO MEHATb CKOPOCTb, YMEHbLUAA BbIXOAHYIO YacTOTY A0 JOCTVKEHNA PacyeTHOro pacxopa.
Mcnonb3oBaHne npeobpasoBaTenA YacTOTbl ANA YMEHbLUEHNA CKOPOCTU Hacoca MOXoXe Mo AeiCTBMIO Ha NOATOHKY
KpbINbYaTKM Hacoca, Ho ABnAeTcA 6onee 3¢pdeKTMBHbIM. BanaHCMPOBOUHDI KOHTAaKTOP NPOCTO YyMeHbluaeT
CKOPOCTb Hacoca A0 Tex Mop, Noka He GyaeT AOCTUIHYT Hajsiexallmii pacxop, nocsie Yero CKOpoCTb OcTaeTcA
HeusmeHHol. Hacoc paboTaeT Ha 3TON CKOPOCTM MPU KaXAOM BKoUeHUW oxnagutens. MockonbKy nepBuYHbIni
KOHTYp He MMmeeT ynpaBnaowWyxX KnanaHoB WM WHbIX YCTPOWCTB, KOTOpPble MO Obl BbI3BaTb M3MeHeHne
XapaKTepUCTMKN CUCTEMDI, @ PAaCcCOrIacoBaHMe M3-3a BKIIOYEHNA W BbIK/IOYEHNA HACOCOB 1 OXNlafuTeneil HeBENnKo,
3Ta PUMKCUMPOBaHHAA CKOPOCTb OCTaeTcA COOTBeTCTBYoL el TpeboBaHmaM. Ecnu B Byaywem notpebyerca yBennuntb
pacxofd, MOXHO MPOCTO YBENNYNTb CKOPOCTb BpalLeHVA Hacoca C NomoLLblo npeobpa3oBaTenia YacToTbl, a He
npuobpeTaTb HOBYIO KPblfbYaTKy Hacoca.
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PI/ICyHOK 5.20 Ucnonb3oBaHue npeoﬁpasoBaTeneﬁ YacCToTbl C NepBNYHbIMN HAaCcOCaMN B NePBUYHO-BTOPUYHbLIX HAaCOCHbIX
cncTemax

3anpocuTe y noctaBwuka obopyaosaHua Danfoss gokymeHT Primary Pumps: Improving Primary Pumping in Pri/Sec System
application note (MepBUYHbIE HACOCbI: yCOBEPLUEHCTBOBaHVE NEPBUYHON NepeKaykn B NepBUYHO-BTOPUYHbBIX HACOCHbIX
cncTeMax, MpuMeyaHve no NPUMeHEHMIo).
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5.3.4.6 BTropunuHble HacoCbl

BTopuryHble HAacOChl B MEPBUYHO-BTOPMYHON HACOCHON CMCTEME OXNaXAEHHOW BOLbI MCMONb3YIOTCA ANA pacnpeaeneHns
OXJIAXXJEHHOW BOAbl 13 NMEPBUYHOTO TEXHOJIOTMYECKOro KOHTYpa K Harpyskam. MNepBuUYHO-BTOPMYHAA HacOCHas cuctema
UCMOSb3yeTca ANiA OTAeNeHNA OgHOro TPYOOMNPOBOAHOIO KOHTYpa OT APYroro riapasnvnyecku. B aTom ciydyae nepBuYHbIN
HacoC Noaaep)K1BaeT NOCTOSHHBIV MOTOK Yepe3 OXNMaguTenu, B TO BPeMs Kak BTOPMYHbIE HACOCHI U3MEHSIIOT BENTUUYUHY
pacxopa u obecrneunBaloT Niyyllee yrpaBlieHNE Y SKOHOMUIO SHEPTUN.

Ecnu TexHonorna nepBMYHOro/BTOPUYHONO KOHTYPOB He UCMOMb3YeTCA, U CCTEMA UMEET KOHCTPYKLMIO C MepeMeHHbIM
06bEMOM, TO MPU JOCTATOYHO CUSIBHOM WM CIIMLIKOM ObICTPOM YMEHbLUEHUM pacxoda OxlaguTenb He CrnocobeH
Hagnexalym obpasom cOPOCUTb CBOIK Harpysky. 3alimTa OT HU3KOIN TemMnepaTypbl UCMAPUTENA OTKIIOUAET OXNaauTeNb,
nocne yero Tpebyetca pyuHoi cbpoc. Takas cuTyauus o6bluHa Ans 6ONbLIMX YCTaHOBOK, OCOGEHHO eCnn YCTaHOBKM
cofepaT ABa 1 6onee oxnaguTtenei, paboTalowWwmx napannenbHo.

PeweHne VLT®

XOTA NEPBUYHO-BTOPMYHAA CHCTEMa C 2-XOfIOBLIMI KNanaHamu yiyulliaeT sHeprocoepexeHune 1 obneryaeT ynpasneHue
CUCTEMOIA, NCMONb30BaHWe NpeobpasoBaTeNeil YacToThl elle GONblLE YBENUUMBAET SKOHOMIIO SHEPTVN U yNyyLiaeT
BO3MOXHOCTM yrpaBneHus. Mpy NpaBUIbHOM PacnoNoXeHnN AaTunka AobaBrieHne npeobpasoBaTeneil YacToTbl MO3BONAET
M3MEHATb CKOPOCTb HAaCOCOB TaKM 06pa3oMm, UYTobbl ClefjoBaTh XapakTepPUCTHKE CUCTEMBI, @ HE XapaKTepUCTUKe Hacoca. ITo
VMCKMIOYaeT MOTepn SHEPrUM U YCTpaHsaeT GONblYI0 YacTb U3GLITOUHOO aBNeHUs, KOTOPOMY MOTYT MOfBEPraThCA 2-XOA0BbIe
KnamnaHbi.

Mpu [OCTMKEHNN OTCNIEXMBAEMBIX HAarpy30K 2-XOAOBble KfamnaHbl 3aKpblBaloTCA, UTO YBENNUMBAET Nepenaj AaBneHns,
n3MepaeMblil Ha Harpyske 1 2-xofoBOM KnanaHe. Korga nepenap AaBieHNsA HauMHaeT pacTu, BpalleHne Hacoca 3ameanneTcs,
UTOGbI COXPAHUTB KOHTPOJbHbI HAMOP, Ha3blBaeMblil TAKXKE YCTaBKOW. ITa yCTaBKa BbIUNCIIAETCA MyTEM CYMMUPOBAHWA
NafeHnsa JaBfeHNA Ha HarpysKe 1 Ha 2-XO[OBOM KinanaHe B PacyeTHbIX YCIOBUSX.

YBEJJOMJIEHU

I'IpV| napanneanoﬁ paGOTe HEeCKOJIbKUX HAaCOCOB MaKCUMaJibHOe BHEPFOCGQPE)KQHVIG AOCTUraeTcAa, Korga oOHn
BpaLljaTca C oAnHaKoBou CKOPOCTbIO, KaK npn pa60Te OT UHANBNAYyanbHbIX npe06pa3OBaTenel7| 4acToTbl, TaK N OT
ogHoOro npeoﬁpasoBaTenﬂ YacToTbl, ynpaBadAlowWwero HeCKoIbKumMmn napasnenbHbiIMAU Hacocamu.
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o
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PI/ICyHOK 5.21 Ucnonb3oBaHne npeoGpasoBaTenel?l YacToTbl C BTOPUYHbIMU HacoCaMU B NepPBUYHO-BTOPUYHbIX HAaCOCHbIX CUCTEeMaX

3anpocuTe y noctaBwymKka ob6opyaosaHua Danfoss gokymeHT Secondary Pumps: Improving Secondary Pumping in Pri/Sec System
application note (BmopuyHsle Hacocel: ycogepuieHCMBo8aHUe 8MOPUYHOU nepeKayku 8 NepeuUYHO-8MOPUYHbIX HACOCHbIX
cucmemax, npumeyaHue no NPUMeHeHUIo).
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5.4 ba30Bbll KaCKaf-KOHTponnep

Ba3oBbI Kackap-KOHTPOMNEP NCNONb3yeTcA B HACOCHbIX
YCTaHOBKaX, OT KOTOpbIX TpebyeTca nopaepaHue
onpeneneHHOro AasseHna (Hamopa) Un ypoBHA B
LIMPOKOM AMHaMMyeckoM AunanasoHe. Pabota 6onbluoro
Hacoca C NepeMeHHOl CKOPOCTbIO BPaLLeHNA B LWMPOKOM
OnanasoHe He ABMAETCA MAeaNbHbIM peLlleHneM BBULY
Hu3koro KIM[ Ha NOHWXKeHHOW CKOpOCTW. Ha npakTuke,
npenenom anaetca 25 % OT HOMUHANbHOW CKOPOCTY NP
MOMHON Harpyske Hacoca.

B 6a30BOM KacKagHOM KoHTposnnepe npeobpasosaTesnb
YacToTbl YNPABAAET LBUraTEIEM NEPEMEHHOW CKOPOCTU
(BemywWwmMM) Kak HaCOCOM MEPEMEHHOW CKOPOCTU Y MOXKET
CO3AaTh KacKag C ydacTmem eue ABYX HaCOCOB MOCTOSHHOW
CKOPOCTY, BK/OYan U BbikMoYasa vx. Mogknounte
LOMOSIHUTENIbHBIE HACOChI C MOCTOSHHOM CKOPOCTHIO
HEMoOCPeACTBEHHO K CETW 3MEKTPONuUTaHus nmbo uepes
YCTPOWCTBA NNABHOrO MycKa. YnpasneHne nepemeHHom
CKOPOCTbIO BCEI CUCTEMbI MPOU3BOAMTCA NYTEM U3MEHEHWS
CKOPOCTY BpaLleHUsa MepBOHaYasbHOro Hacoca.
MepemeHHasA CKOPOCTb MO3BOMIAET COXPAHUTL MOCTOSHHOE
[aBneHne, yMeHbLasn TemM cambiM MexaHUJecKue
HanpskeHWs B cucteme 1 obecrneumsasn naasHylo paboty
HAaCOCHOW CUCTEMDbI.
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Pumps (2)
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Pumps (1)

ressure Sensor

Motor starter

Frequency Converter
with

Cascade Controller
130BA362.10
PucyHok 5.22 ba3oBbili Kackap-KOHTponnep

Beaywmin Hacoc ¢ NOCTOAHHOW CKOPOCTbIO

[JBuviratenu JomKHbl 6bITb OAVUHAKOBOIO TUMOpPa3mepa.
Ba3oBbIll Kackaa-KOHTPOIEP MO3BONSET Npeobpa3oBaTesio
YacToTbl YNPaBAATb HACOCaMK OMHAKOBOrO TUNopasmepa
(B KONIMYeCTBe JO TpeX) C MOMOLLbIO ABYX pene,
BCTPOEHHBIX B MpeobpazosaTenb YacToTbl. Ecnm Hacoc
nepemMeHHoOl CKOpoCTU (BedyLyunin) NOAKIOYEH
HernocpeacTBEHHO K Npeobpa3oBaTtesio YacToTbl, 2 APYyrux
Hacoca ynpaBnAwTCA AByMA BCTPOEHHbIMU pene. Korga
BKJIIOYEHO YyepeaoBaHMe BefyLlero Hacoca, Hacochl
MOAKIIIOUYAIOTCA K BCTPOEHHbIM perne 1 npeobpasoBaTtesb
YacToTbl MOXeT paboTaTb C AByMs Hacocamm.

YepepoBaHue BegyLlero Hacoca

[Buratenn gonmxHbl 6biTb OAMHAKOBOro TUNopasMepa. JTa
bYHKLMA NO3BONSAET OCYLIECTBAATL LUKNYeCcKoe
nepeknoyeHve npeobpasoBaTens YacToTbl MEXAY
Hacocamu B cucteme (He 6osniee 2 HacocoB). B Takom
pexume Bpemsa paboTbl pacnpefenseTca Mexay Hacocamu
6osiee paBHOMEPHO, UTO COKpaALLAeT TEXHMYECKoe
obcnyxnBaHVe U yBENNUMBAET HAfEXHOCTb U CPOK CIYyXObl
cucTembl. YepeoBaHMe BedyLLEero Hacoca MOXeT
NPOVCXOAUTb MO KOMAaHAHOMY CUTHany unv npu
KackagnpoBaHuu (gobaBneHnn Apyroro Hacoca).

KomaHpon moxet CNYXKUTb py4YyHOE YyepenoBaHne nnun
CUrHan cobbitns yepenosaHuA. Ecnn Bbl6|/|paETCﬂ cobbITne
yepeaoBaHUA, YepenoBaHne segyulero HacoCa MoXxeTt
nponcxoanTb Npu NOABNEHUN KaXAoro cobbITUS. ﬂ,OCTyFIHbI
canepyouime BapuaHTbl:

. Mo NCTEYEHUV BPEMEHU TalMepa YepefoBaHuA

. B 3aflaHHOE BpeMs CyTOK

. npwv nepexofe BedyLEro Hacoca B Pexnm
OXMAaHWS.

BkntoueHue onpepensetca GpakTMUECKON Harpy3Komn
cucTembl.

OTaenbHbIN NapaMeTp orpaHUYMBaeT YepefoBaHNe TONbKO
B TOM Cnyvae, ecnv Tpebyemas obuian
Npov3BOAMTENbHOCTb NpeBbiwaeT 50 %. Obuwan
NPON3BOANTENBHOCTb HAacoCa ONpefenAeTca Kak cymma
NPON3BOANTENbHOCTEN BeAyLero Hacoca U HacocoB C
OMKCMPOBAHHON CKOPOCTbHIO.

MG16Z250
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YnpaBneHue nosocamu

B cncTemax KackafHOro ynpaBieHus, YyTobbl n3bexartb
YacToro nepeksYeHNa HacoCoB, NMEeLLNX
bUKCMPOBaHHYI0 CKOPOCTb, HY>KHOE [1aBNieHNe CUCTEMbI
06bIYHO MOALEPKMBAETCA B HEKOTOPOIA nosoce
(uHTepBane), a He Ha NOCTOSIHHOM ypoBHe. Heobxoaumas
nonoca ana pabotbl obecneyrBaeTcsa Nnoaocon
KackaanpoBaHus. Korga npoucxoanT cuibHoe u 6bicTpoe
U3MEHEHME AaBNeHNA B CUCTEME, MOJIoCa GNOKUPOBaHMSA
6OKUpPYET NOJNoCy KacKaAMpoBaHUs, NpeaoTepallas
HeMe[JIeHHYI0 peaKkUuMio Ha KpaTKOBPEMEHHOE U3MEeHeHne
JaBneHuna. MoXHO 3anporpaMmMumpoBaTh Talimep Monochl
6/OKMPOBaHVA Ha NPefOTBPALLEHME BKIIIOYEHUA A0 TEX
nop, Noka He CTabUNN3MpyeTcs AaBeHre B CUCTEME U He
YCTaHOBUTCA HOPManbHOE perynmpoBaHue.

Koraa Kackag-KoHTposiep BKIIOUEH U MpeobpasoBaTesb
YacTOTbl BbIAAET ABAPUIAHBIN CUrHAM OTKITIOUEHNS, HaMop B
CUCTEME MOALEPKMBAETCA NYTEM BKIIIOUEHVA 1
BbIK/OYEHMS1 HACOCOB C GUKCMPOBAHHON CKOPOCTbIO.
YTo6bl NpeaoTBPaTUTL YacToe BKIOUEHME U BbIKIOUYEHME U
CBECTV K MUHUMYMY KonebaHus [aBieHns, BMECTO Nosochl
BKJIIOUEHVIAA/BbIKITIOUYEHUA UCMONb3yeTcs Gosee WrpoKas
nonoca GpUKCMPOBAHHOM CKOPOCTU.

5.4.1.1 KackagnpoBaHme HacOCOB C
yepefoBaHVeM BefyLlero Hacoca

Mpy paspelleHHOM YepefoBaHUY BeAyLLero Hacoca
OCyLLeCTBNAETCA ynpaBrieHne He 6onee ueM ABymA
Hacocamu. o komaHAe yepenosaHua MMUI-perynatop
OCTaHaBNMBaeTCA, BefyLMN HAaCOC pa3roHsAeTcA Ao
MWHUMaNbHOW YacToTbl (fums) 1, MOCNe HeKoTOpPOMN
3afepPXKKN, A0 MaKCUManbHOM YacToTbl (fuakc). Korga
CKOPOCTb BefyLlero Hacoca AOCTUraeT YacToTbl
BbIKJTOUEHNA, HACOC C PUKCMPOBAHHON CKOPOCTbHIO
BbIK/IlOYaeTca (BbIBOAUTCA U3 Kackaga). Begywmn Hacoc
NPOAOMKAET PA3rOHATbCA, a 3aTEM 3aMeanAeTcs 4O
OCTaHOBa, 1 0ba pene pa3mblKaloTCA.

Alternation =4
command/PID stops <
fmax T ! g
\ <
Destaging freq. — — %-/g\q Il Mains operation g
fmin S — 1 T o
| | | ime
| | | PID contr.
starts
fmax +— — — — 4 | — §
Staging freq.0. — — — — —
gingireq Mains operation| \
Bs, Time

PucyHok 5.23 YepepoBaHue Bepyliero Hacoca

Mocne HEKOTOPOI 3aflePXKKM pene Hacoca C
GVKCMPOBaAHHONM CKOPOCTbIO BKIIOUAETCSA, U 3TOT HAaCOC
CTaHOBUTCA BefywmM. HoBbIN BeAyLMin HACOC Pa3roHAeTCA
[0 MakCMManbHOW CKOPOCTH, a 3aTeM 3aMeanseTca Ao
MVHUManbHOI ckopocTu. Mpy 3aMeaneHnn N JOCTVXKEHUN
YacToTbl KackagUpOBaHUA MPEXHUIA BeRYLUIA HAacOC
MOAKIIOUAETCA K MUTAIOLLEN CETU B KauecTBe HOBOrO
Hacoca ¢ GUKCMPOBAHHOW CKOPOCTbIO.

Ecnu Bepylwimin Hacoc yxe paboTaeT Npu MUHMMANIbHON
yactote (fwun) B TEeYEHME 3anporpaMmrMpOBaHHOIO
NPOMEXYTKa BPeMeH/ BMeCTe C HaCOCOM, MMEIOLMM
bUKCMPOBaHHYO CKOPOCTb, 3TOT BeAyLM HAacoC He
oKa3sblBaeT 60MbLWOro BANAHMA Ha cucTemy. Koraa
3anporpaMmMnpoBaHHOe BpeMa TaiMepa MCTeKaeT, BedyLumi
HacoC BbIBOAUTCA U3 KacKafa, YTo No3BonseT nsbexartb
npo6nem, CBA3aHHbIX C HarpPeBOM BOfbI.

5.4.1.2 CocTtoaHue n paboTa cuctembl

Mepexopn BeAylEro Hacoca B PEXNM OXUZAHUSA
oTtobpaxaetca Ha LCP. Begywunin HacoC MOXHO YepefoBaTh
N B PeXUME OXMUAAHUA.

Korpa kackap-KOHTponnep BKJOUYeH, paboyee cOCToAHME

Ka)koro Hacoca 1 Kackaf-KoHTponnepa otobpaxaeTtca Ha

LCP. OtobparkaeTca cnegytowas nHoopmauma:

. CocTosH/e HAacOCOB — MyTeM CYMTbIBAHUA

COCTOAHMA pesie, COOTBETCTBYIOLMX KaXLoOMY
Hacocy. [lncnnen nokasbiBaeT HAaCOChI, KOTOPbIe
3anpeLleHbl, OTK/OUEHbl, paboTatoT oT
npeobpasoBaTensa YacToTbl UK paboTatoT oT
ceTn/nyckatena aBuratens.

. CocTosHMe Kackaja — nyTemM CYUTbIBaHUA
COCTOAHMA KaCKaA-KOHTponepa. Ha gucnnee
OTO6pa>KaIOTCF| canepyouime CoCToAHUA:

- KaCKaA-KOHTpONINep OTKKYEH

- BCe HaCOCbl OTK/OYEHDI

- BCe HacCoChbl aBapvn7|Ho OCTaHOBJ1EHbI
- BCE& HacCoChbl pa6OTal0T

- Hacocbl ¢ GMKCMPOBAHHOWM CKOPOCTbIO
BKJ1OY€EHbI/BbIK/TIOUYEHbI

- BbINOJIHAETCA YyepenoBaHMe sefyulero
Hacoca

. B oTcyTCTBME MOTOKa BCE HACOCHI C
GVIKCMPOBAHHOM CKOPOCTHIO BbIKMOUYAOTCA MO
OTAENbHOCTV A0 MPEKPALLEHNS COCTOAHUSA
OTCYTCTBYA MOTOKA.
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5.5 OnucaHne AMHaMnyecKoro
TOPMO>KEHUA

[MHaMnyeckoe TOPMOXEHME 3aMeaNAeT ABUraTenb OgHUM
13 cnepyowwmx cnocoboB.:
. TopMoXKeHMe nepeMeHHbIM TOKOM

DHeprus TOPMOXEHUs pacnpegenseTca B
aBuratene nyTem M3meHeHWUA COCTOAHUIA NoTepb B
nsuratene (napamemp 2-10 Brake Function = [2]).
DyHKUMA TOPMOXKEHNA NEPEMEHHbBIM TOKOM He
MOET MCMONb30BaTbCA B MPUMEHEHNAX C
BbICOKOW 4aCTOTOM LMKNNYECKMX onepauunn,
MOCKONbKY 3TO MPMBOAWT K Neperpesy ABuraTens.

. TopMo)KeHne NOCTOAHHBIM TOKOM
MocToAHHBIN TOK C NepemoaynALlnen,
no6aBnAemMblil K NepeMeHHOMY TOKY, Ae/CTBYET B
KayecTBe curHana MHAYKLUOHHOrO TOPMOXeHNA
(napamemp 2-02 DC Braking Time * 0 c).

. PesnctnBHoe TopmoxeHne
Topmo3Hon IGBT nopgpepkuneaet
nepeHanpsAXeHUe Ha YPOBHE HUXe
onpefeneHHOro nopora nyTem HanpaeneHns
SHepPrrv TOPMOXEHUA OT ABUraTens K
NOAKMOUYEHHOMY TOPMO3HOMY PE3NCTOPY
(napamemp 2-10 Brake Function = [1]). Moppo6Hee
0 BblI6Ope TOPMO3HbIX PE3UCTOPOB CM.
Pykosodcmeo no npoekmuposanuto VLT® Brake
Resistor MCE 101.

[na npeobpasoBaTteneit YacToTbl C NATON TOPMO3a
ncnonb3yetca TopmosHon IGBT ¢ knemmamu 81(R-) n 82(R+)
ONA NOAKNIOUYEHNA BHELIHEro TOPMO3HOTO pe3ncTopa.

®yHKUmA Topmo3Horo IGBT cnyxuT ana orpaHuyeHus
HanpPs»KeHNA B Lienn NOCTOAHHOIO TOKa, KOraa MpeBblleHO
MaKcMMmasibHoe HanpsaxeHue, OrpaHnyeHne HanpakeHuA
OCYLLeCTBACTCA NOCPEeACTBOM KOMMYTaLW BHELIHEro
pe3ncTopa Ha LWKMHEe NMOCTOAHHOIO TOKa, YTOObl CHATbL
N36bITOYHOE HanpAXeHWe NOCTOAHHOIO TOKa B
KOHZEHcaTopax LUMHbI.

BHelwHee pacnonoxeHne TOPMO3HOIO pe3ncTopa MMeeT To
NPenMyLLECTBO, YTO PE3NCTOP MOXHO BbIGpaTh B
3aBUCMMOCTM OT MOTPE6HOCTEN NMPUMEHEHUS; MPU STOM
SHeprua pesncTopa paccerBaeTca 3a npeaenamu naHenm
yNpaBfeHus, YTo 3alyuiLaeT npeobpasoBaTesb YacToTbl OT
neperpesa npwv neperpyske TOPMO3HOIO Pe3ncTopa.

Ha nnate ynpaBneHusa obpasyetcsa curHan gpansepa
3aTBOpa Topmo3Horo IGBT, KoTopbi Yepes cunoByto nNnaTty
nUTaHWA 1 NnaTty gpaniBepoB noctynaet B Topmo3Hou IGBT.
Kpome Toro, cunoBas nnata NMTaHUA 1 NAaThl ynpasnieHus
oTcnexuBatoT Topmo3sHon IGBT, npegoTepalyan
BO3MOKHOCTb KOPOTKMX 3amblKaHuiA. Cunosas nnata
NUTaHWA TaKXe OTC/IeXKMBaeT TOPMO3HON pe3ncTop,
npenoTBpaLlas neperpysKu.

5.6 OnwncaHne pasgeneHuna Harpysku

PaspeneHue Harpy3km — 310 GyHKUMSA, KOTopasa no3BonAeT
NoAKNoYaTb LNy NOCTOAHHOIO TOKa HECKONbKMX
npeobpasoBaTeneli 4acToTbl, 6narogapa yemy cosgaeTca
CMCTEMA C HECKOMbKMMU NMpeobpa3oBaTeNiAMm YacToTbl As
paboTbl C OfHOM MexaHNYecKoW Harpyskoii. PazgeneHue
Harpysku obecneuviBaeT cnegymoLie NpenmyLiecTBa:

DHeprocbepexeHune

[Bviratens, paboTalolyin B peKynepaTMBHOM pexunme,

MOXeT CHabXaTb dHepruei nNpeobpasosaTeny YacToTbl,

KoTopble paboTaloT B ABUraTeNbHOM PEXUME. 5

CHUXXeHne NoTpe6GHOCTU B 3anacHbIX YacTaAX

O6bluHO AnA BCel CUCTeMbl NPeobpasoBaTens YacToTbl
TpebyeTca NWlb OAVH TOPMO3HON PE3UCTOP — HE HYXKHO
yCTaHaBNMBaTb TOPMO3HOW PE3NCTOP ANA KaXXAoro
npeobpasoBaTens 4acToTbl.

Pe3epBHOe nuTaHue

B ciyyae c60A B CETU MUTAHNA BCE CBA3AHHblE
npeo6pa3OBaTenV| 4aCTOTbl MOTYT NMUTATbCA Yepe3 uenb
NOCTOAHHOIO TOKa OT pPe3epPBHOIN0 UCTOYHUKA NUTAHUA.
Cuctema moxet NPoOAOTIXKUTDb pa60TaTb nnn BbINONMHUTb
KOHTPOJSIPYEMbI OCTaHOB.

lMpepaBaputenbHble ycnosusa

Mpexge Yyem MCnonb3oBaTh GYHKLMIO pasgeneHus
Harpysku, Heob6xoaUMo ob6ecneunTb BbiNONHeHNe
cnegyowmx ycnosui:
. MpeobpaszoBaTenb YacToTbl JOMKEH ObITb
OCHALLEeH KneMMaMyi pasaeneHuns Harpysku.

. Cepua NpoayKToB AOMKHa ObITb OAUHAKOBOM.
Tonbko npeobpasosatenu yactotbl VLT® HVAC
Drive FC 102 moryT ucnonb3oBaTbCa C ApYrnMu
npeo6pasosaTtenamu yactotbl VLT® HVAC Drive FC
102.

. Mpeob6pasoBaTenu 4acToTbl AOMKHbI ObITh
pacnonoxeHbl dbusnyeckn 6n1M3Ko Opyr K apyry
TaK, UTobbl PAaCCTOAHVE MEXAY HUMU He
npesbiwano 25 m (82 dyTa).

. I'Ipeo6pasoBaTenM 4acCTOTbl AOIKHbI UMETb
OINHAaKOBOE HOMUHAJIbHOE HanpAXeHune.

. Mpw po6aBneHnn TOPMO3HOrO pesncTopa B
KOHOUrypauuio pacnpeneneHus Harpysku Bce
npeobpa3oBaTenivi YacToTbl AO/MKHbI ObITb
OCHalLLeHbl TOPMO3HbIM MpepbIBaTENEM.

. Knemmbl pasgeneHus Harpy3Kku JOMKHbI
MCMOJNIb30BaTbCA B COYETAHUU C
npefoxpaHuTensMU.
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Cxema cuctemsl ¢ pa3geneHmnem Harpysku, B KOTOpOVI NPUMEHAIKOTCA Hanny4dlimne MmeToabl, NnpnBegeHa Ha PucyHOK 5.24.
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—91 96 |— —91
192 97 192
193 98 93

82 81
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82 81
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==
=
==
—
==
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- —

Il 3xClassL-1200 A

Mains connecting point for
additional drives in the

380V

o—

load sharing application

Common mains
disconnect switch

PI/ICyHOK 5.24 Cxema cuctembl C pasgenieHnem Harpysku, B KOTOPOW NMpUMeHAIoTCA Haunydwmne metoabl,

PaspeneHune Harpysku

B ycTpoiicTBax CO BCTPOEHHbIM pa3feNieHneM Harpy3ku ectb Knemmbl 89 (+) n 88 (-) nocTtosaHHOro Toka. B npeobpasoBatene
4acToTbl 3TV KNemMMbl NMOAKIIOYEHbI K LWMHE MOCTOAHHOIO TOKa Nepef PeakTopoM Lienn NOCTOAHHOIO TOKa ¥ KOHAeHcaTopamm

LUNHDbI.

Mpy noaknoYeHUn Knemm C pasfgesieHnemM HarpysKku CyLecTBYIOT ABe KoHbUrypauumm.

. Knemmbl ncnonb3yrTca AnAa oAHOBPEMEHHOro nogkitovyeHnAa Lenen WnHblI NOCTOAHHOIO TOKa OT Pa3HbIX
npeo6pasoBaTenel7| 4yacToTbl. OTO No3BoONAeT 6J'IOKy, HaxoAAuwemyca B pexunme pekynepauunmn, nepefaBaTtb CcBoe
n3nnuHee HanpaXeHve Ha WnHe apyromy 6J'IOKy, KOTOprIﬁ npneoanUT ABUraTesb. Pasgenenune Harpyskm 3tnum
CNOCO6OM MOXKET CHU3UTb I'IOTpe6HOCTb BO BHELWHUX ANHaMNYECKNX TOPMO3HbIX PE3NCTOPaX, a TakxKe CI'IOCO6CTByeT
SKOHOMWUWM 3HEPrunn. Takum 06pa30M MOXHO COeANHNTb HEOTPaHUYEHHOE YNCno npeo6pasoBaTenel7| 4acToThbl,
OfJHAKO Yy BCeX npeo6pa3OBaTene|7| LOJMKHO 6bITb OJHO U TO e HOMWHaNIbHOe HanpaeHwue. Kpome TOro, B
3aBNCMMOCTU OT MOLLUHOCTU U YnCna yCTpOVICTB MOXeT I'IOTp66OBaTbCﬂ yCTaHOBKa B Uenn NOCTOAHHOIO TOKa
P€aKTOpPOB NMOCTOAHHOIO TOKa U NNaBKUX I'Ipe,ElOXpaHVITEJ'IeVI NOCTOAHHOIO TOKa, a B NUTaloLWwen cetm — peaKkTopoB
nepemMeHHOro Toka. Mcnonb3oBaHue Takom KOH(I)VIpraLI,VIVI TDE6YET yyeTa pasinyHbIX cneynanbHbIX d)aKTOpOB.

. Mpeobpa3oBaTenb YacTOTbl MUTAETCA UCKKOUNTENIBHO OT UCTOYHUKA MOCTOAHHOMO TOoKa. [n1A 3Tol KoHdurypaumm

TpebytoTca:

- NCTOYHUK NMOCTOAHHOIO TOKa.

- cnocob nocTeneHHom noAayny HanpaxeHnA Ha WNHY NOCTOAHHOIO TOKa nMpwv BKIIIOYEHUW.
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5.7 OnwucaHune pyHKUMN peKynepaumm

PeKynepame 06bIYHO MMEET MeCTO B NPUNOXKEHNAX C HENPEPDbLIBHbIM TOPMOXEHNEM, TaKUX KaK KpaHbI/I'IOﬂ,'beMHVIKVI,
HucxogAawme KOHBeVIepr n LI,EHTpVId)erI; SHeprunAa 3gecb NoCTynaeT U3 3ameanAaemoro apuratens.

MN36bITouHas SHeprma oTteognTCA oT npeo6pa3OBaTenﬂ 4acToTbl OAHUM M3 Cneayrwnx cnoco6os:
. TOpMO3HOM npepbiBaTesb paccenBaeT VI36bITO‘-IHyIO SHEePruno B BuAe Tenna BHYTPU KaTyllekK TOPMO3HOIro pe3ncrtopa.

. Knemmbl pekynepaunn nNo3BONAKT NOAKNKYNTD K npeo6pasoBaTen|o 4acToTbl yCTpOI7ICTBO peKkynepaunn
CTOPOHHEro nponssoanTend, Nno3sonAioLlee Bo3Bpallatb I/I36bITOLIHy}O SHEPruio B 3N1EKTPOCETD.

Bo3BpalyeHvie N36bITOYHON SHEPTUM B NEKTPOCETb NPeAcTaBnseT cobon Hanbonee s3dpdEKTUBHLIA CNocob NCMNONb30BaHWSA
pereHepMpoOBaHHON SHEPrMKN B NPYMEHEHMNAX C HEMPEPbIBHBIM TOPMOXKEHMNEM.

5.8 0630p oxnaxxaeHus B Tbl/IbHOM KaHasne

YHVKanbHaa KOHCTPYKUMA C TbifIbHbIM KaHanoM HanpasfseT oxnaxaalowmii BO3ayx Yepe3 pagmatopsl, a yepes obnactb
SNEKTPOHHbBIX KOMMNOHEHTOB MPOXOAUT NNLb MUHUMAMbHBIN NOTOK BO3AyXa. MexKAy TbUIbHbIM KaHanom OXNaxKAeHUAa v
06nacTblo 3NeKTPOHUKM NpeobpasosaTens yactoTbl VLT® umeetca ynnotHenune IP54/Tun 12. ThinbHbIN KaHan oxnaxaeHns
Nno3BONAEeT BbIBOAUTL 3a npegenbl Kopnyca 90 % Bbigenaoweroca tenna. Takaa KOHCTPYKUMA NOBbIWAET HafeXHOCTb U
NPOAJIEBAET CPOK CIYXObl KOMMOHEHTOB, PE3KO CHMXas TemMnepaTypbl BHYTPU KOPMyca 1 3arpsA3HeHrne 351eKTPOHHbIX
KOMMOHeHTOB. [1ns nepeHanpaBneHns BO34YLIHOrO NOTOKa B 3aBUCUMOCTU OT KOHKPETHbIX TpeboBaHU JOCTYMHbI
pasfinyHble KOMMEeKTbl 4N1A YCTPOWCTBA TblSIbHOrO KaHana OXnaXkaeHus.

5.8.1 Umpkynauma so3gyxa yepes kopnyca D1h-D8h
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| | |
\ T ‘ ‘ |
225 mm (8.9in) | T | [
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PucyHok 5.25 CraHpapTHaa KoHdurypauua sosaywHoi umpkKynauum ana kopnycos D1h/D2h (cnesa), D3h/D4h (nocepepune) n D5h-
D8h (cnpaBa).
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PucyHok 5.26 BapuaHT KoH$puUrypaumm BosayliHoON LMPKYIALMA C UCNOIb30BaHNEM KOMIJIEKTOB OXJIaXKAEHUA C TbUIbHbIM KaHanom

ansa kopnycos D1h-D8h.

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

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

(CnpaBa) KOMMIEKT OXNaXXAeHUs C BXOJOM c3aAu/BbixofoM c3agu ans Kopnycos D5-D8h.

5.8.2 Uunpkynauna Bo3gyxa yepes kopnyca ETh-E4h

b T . i
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Lol 1 | 225mm (8.9 in)
PucyHok 5.27 CraHpapTHaa KoHdurypauua sosgaywHon uupkynauum ana E1Th/E2h (cnesa) n E3h/E4h (cnpaBa)
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PucyHok 5.28 BapuaHT KoH$puUrypaummn BosayluHon LMpKynaumn yepes 3agHiolo cteHKy ana E1h/E2h (cnesa) n E3h/E4h (cnpasa)
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[ononHutenbHble NAaTbl N NPWH...

VLT® HVAC Drive FC 102

6 [lononHUTenbHble NAATbl U NPUHAANEXHOCTY

6.1 YcTponcTtea nepnupepuinHom WKHbI

B 3TOoM pa3zgene onvcaHbl ycTpolicTBa nepudepuiiHom
WMHbI, JOCTYMNHble AnsA npeobpasoBaTenei YacToTbl cepuu
VLT® HVAC Drive FC 102. Micnonb3osaHue ycTpoiicTea
nepndeprinHON WYHbI YMEHbLUAeT CTOMMOCTb CUCTEMb,
yCKopseT 06MEeH AaHHbIMU 1 MOBbLILIAET €ro
3$PeKTMBHOCTb, a TakXKe ynpoLaeT nHTepdpenc
nonb3osatensa. Homepa Ana 3akasa cm. B

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

6.1.1 VLT® PROFIBUS DP-V1 MCA 101

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

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

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

6.1.2 VLT® DeviceNet MCA 104

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

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

6.1.3 VLT® LonWorks MCA 108

LonWorks npeacraBiset co6oi CUCTEMY CBA3M Ha CETEBbIX
WVHaxX 4nA aBToMaTusaumm 3gaHuin. OHa nossonser
peann3oBaTtb CBA3b MeXAy OTAESIbHbIMMI Y3/1aMn B eMHON
cucteMe (ofHOpaHroBas ceTb), obecneynBas
AeLeHTPan13auuio yrpasneHus.

. OTcyTcTBME HEOOXOAMMOCTU B GOJbLUION MMAaBHOM
CTaHUunKn (BefyLnii-Be4OMbIN).

. MpAmMoi Npuem CUrHanoB y3fiamu.

. MopnepxkKa nHTepdeiica co ceobogHom
Tononorunen Echelon (rmbkas npoknagka
KabenbHON ceTn 1 rnbkas ycTaHOBKa).

. Moanep)KKka BCTPOEHHbIX 1 AOMONMHUTENbHbIX
BXOA0B/BbIXOOB (ferkas peanunsaums
[eLeHTPaNM30BaHHbIX BXOAOB/BbIXOAOB).

o npOCTaﬂ nepefada CUrHasaoB AaTYNKOB Ha npyr0|7|
KOHTpO/IJ1IEP NO MarncTpasabHbIM LWNHAM.

. CepTrdrKaLuma Ha COOTBETCTBME TEXHUYECKUM
ycnosuam LonMark Bep. 3.4.

6.1.4 VLT® BACnet MCA 109

OTKpbITbIN MPOTOKON O6MeHa AaHHbIMKU ANA
MCMONb30BaHNA B aBTOMATVKE 3JaHUin Mo BCEMY MUPY.
BACnet npefcTaBnseT coboi MexxayHapoaHbIA NPOTOKOJI,
KoTopblii obecneunBaeT 3PpHEKTUBHYIO MHTErpaLmio BCexX
yacTein 0bopynoOBaHNA aBTOMATU3aLMUN 34aHUA OT YPOBHSA
WCMOJSTHUTENBbHbIX MEXaHU3MOB A0 CUCTEMbI YMpaBaeHNs
30aHneMm.

. BACnet — 3T0 MupoBOI CTaHAAPT ANA
aBTOMATU3aUUKN 3JaHWNA.

. MexpgyHapopgHbin ctaHaapT ISO 16484-5.

. MPOTOKON MOXHO MCMOJb30BaTh B CYCTEMAX
aBTOMATM3aLMN VHXKEHEPHbIX ceTell 3aaHui
noboro pasmepa 6e3 NMLEeH3VOHHON MNaThbl.

. JononHutenbHoe yctpoicteo BACnet nossonser
npeobpaszoBaTenio YacToTbl B3aMMOAECTBOBaTb C
cMcTeMamu yrnpassieHUA 34aHueM, B KOTOPbIX
ucnonb3yetca npotokon BACnet.

. BACnet 06blYHO MCMONb3yeTCs AnA ynpasneHus
obopyaoBaHMEM OTOMMEHUA, BEHTUALNN,
OXNaXKAEHUA U KIMMATAYECKOrO KOHTPONA.

. MNpotokon BACnet nerko nHterpmpyetca B
umeloLLMeca ceTu annapatypbl ynpaBneHus.
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6.1.5 VLT® PROFINET MCA 120

VLT® PROFINET MCA 120 — 3T yHMKanbHOe coyeTaHue
CaMbiX BbICOKUX XapaKTEPUCTUK C BblCOYaMLLEN CTEMEHbIO
OTKPbITOCTUW. DTa NnaTa NO3BONAET NCMOMb30BaTb
MHOXEeCTBO QYHKLMIA VLT® PROFIBUS MCA 101, cBoas K
MUHUMYMY YCUAUA NONb30BaTeNA Npu nepexoge Ha ceTb
PROFINET n obecneuvBas otgayy oT UHBECTULWIA B
nporpammHoe obecneyenHune PLC.

*  Te e tunbl PPO, uto u y VLT® PROFIBUS DP V1
MCA 101, obecneunBatoT NpocToTy nepexona Ha
PROFINET.

. MmeeTca BCTpOeHHbIN Beb-cepBep ANA yAaneHHom
ANArHOCTVKM M CUUTBIBAHNA OCHOBHbIX
napameTpoB NpuUBOAa.

° MNoppepxnsaer MRP.

. Moppepxwnsaer DP-V1. O6ecneunBaeT nerkyto,
ObICTPYIO 1 CTaHAAPTU3MPOBaHHYD 06PaboTKy
MHPOpMaLMK No NpeaynpexaeHnam n
aBapuiHbIM curHanam B PLC, noBbiwwas
NPOV3BOAUTENIbHOCTb CUCTEMDI.

. Moppepxneaet PROFIsafe npu ncnonb3osaHun B
couetaHum ¢ VLT® Safety Option MCB 152.

. ObecneumBaeTt peanusaymio cornacHo Knaccy
cootBeTcTBuA B (Conformance Class B).

6.1.6 VLT® EtherNet/IP MCA 121

Cetb Ethernet — 370 cTtaHgapT 6yayuwero gna
OCyLLeCcTB/IeHNA CBA3W B NPOM3BOACTBEHHOM Liexe.
Yctpoiictao VLT® EtherNet/IP MCA 121 ocHoBaHO Ha
HOBeWLWeN TEXHONOMMN, [OCTYMHOWN ANA NPOMbILLIEHHOTrO
UCMOJIb30BaHNA U NPUrOAHON ANnA paboTbl Jaxe B CaMblxX
TAXKENbIX YyCnoBuAx npumeHenus. MNMpotokon EtherNet/IP™
no3BosiAeT NepenTn OT KOMMepyeckoro npoaykTta Ethernet
K 06Lemy npombiwneHHomy npotokony CIP™ — stot
NPOTOKOJ BEPXHEro YPOBHA 1 06bEKTHanA Mogenb
ncnonb3ytotca n B cetax DeviceNet.

YCTponcTBO npeanaraeT HeCKONbKO PaclUMPeHHbIX
bYHKLMN, TaKnX Kak:

. BCTPOEHHbI BbICOKOIPDEKTUBHDBIN KOMMYTaTOP,
obecneynBaloLWKi TOMONOTUIO INHUIA ©
yCTpaHAWNiA HeO6X0ANMOCTb BO BHELUHWX
KOMMyTaTopax

. konbuo DLR (HaumHas c 2015 r.)

L4 ycoBepLIEHCTBOBaHHbIE d)yHKLl,I/IVI KOMMyTaunm n
ANArHOCTUKN

. BCTPOEHHbI BebG-cepBep

. MouTOBas KIMEHTCKan Cnyxb6a AnAa onoBeLeHns
06 ob6cnyxnBaHMK

o agpecauna K ogHOMY N HECKOJIbKUM yCTpOI;ICTBaM.

6.1.7 VLT® Modbus TCP MCA 122

VLT® Modbus TCP MCA 122 noacoeavHaeTca K ceTam,
OCHOBaHHbIM Ha npoTokone Modbus TCP. OHO cnoco6Ho
paboTaTb C UHTEPBANOM COEAVHEHNI A0 5 MC B 060WX
HanpaBfEHUAX, YTO AENaeT ero OAHNM U3 camblX GbICTPbIX
yctpoicte Modbus TCP Ha pbiHke. [poTokon
obecneunBaeT U36bITOYHOCTb YNPABAAIOWMNX MOZYNEN 1
3amMeHy OQiHOTO 13 ABYX YMNpPaBAAOWNX MOAY/el B ropayem
pexume, To ecTb 6e3 BbIK/IUYEHNA CMCTEMDI.

B uncne gpyrvix Bo3amoXXHoOCTel:
. BcTpoeHHbIn Beb-cepBep ANA yaaneHHon
AVNArHOCTVKM U CYNTBIBAHMA OCHOBHBIX
napameTpoB NpuBOAA.

. HacTpolika yBegomneHuin nNo 31eKTPOHHON noyte
OHOMY WM HECKOMNbKUM MoyJyaTensm;
yBeJOMJIEHVA OTMPABAAIOTCA NPV BO3HUKHOBEHWM
nnbo cbpoce onpeaeneHHbIX aBapUHbIX
CUTHaNoB MNu NpegynpexaeHui.

. [BonHoe nogknioueHve K rnasHomy PLC gna
obecneyeHns M30bITOYHOCTU.

6.1.8 VLT® BACnet/IP MCA 125

JononHuTenbHas nnata VLT® BACnet/IP MCA 125
No3BONIAET ObICTPO W NIErKO UHTErPMPOBaTb
npeobpa3oBaTtesib YaCcTOTbl B CUCTEMY YNPABNEHUSA 3haHMEM
(BMS) ¢ ncnonb3osaHuem npotokona BACnet/IP vnn
BACnet on Ethernet. 3Ta nnata MOXeT CUNTLIBATb TOUKM
JaHHbIX 1 NPefoCTaBAATb JOCTYN K HUM, a TaKXe
nepefaBatb GakTUUECKME W 3aMnpalliBaeMble 3HAYEHUS
MeXay C cuctemamum.

Mnata MCA 125 nmeeT 2 pasbema Ethernet, uto
obecrneurBaeT BO3MOXHOCTb MOC/Ief0BaTENbHOrO
noaknoueHns 6e3 HeobXoaMMOCTU NCMONb30BaHMUA
BHELUHVX KOMMYTaTOPOB. BCTpoeHHbIN 3-MOpPTOBbIN
ynpaBsnsemblii KommyTatop nnatbl VLT® BACnet/IP MCA 125
cofepXmuT 2 BHewHUx n 1 BHyTpeHHui Ethernet-nopt. 3T0T
KOMMYTaTOp MO3BOMAET NCMNONb30BaThb NHENHYIO
CTPYKTYpy nofkntoueHnsa Kabeneii Ethernet. 3ta nnata
Nno3BosiAeT NapannesibHO YNpaBiATb HECKONIbKAMM
BbICOKO3)PEKTUBHBIMY [IBArATENAMMN C NMOCTOAHHBIMMN
MarH1Tamm 1 KOHTPONMPOBaTb TOUKN TUMUYHBIX
npunoxernnit HVAC. MoMumo cTaHaapTHbIX GYHKUMIA, nnaTa
MCA 125 obnapaeT cnegyowmmm BO3MOXKHOCTAMM:

. n3MeHeHune 3HauveHua (COV)
. MHOXECTBEHHbI 3anNpoC YTeHUA/3anncy CBONCTB

. aBapuiHble/npegynpexjatoLlme ysegomieHnsa
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o BO3MOHOCTb 3MEHEHMA UMeH 06bekToB BACnet
ana yD,O6CTBa nonb3oBaTenA

. 06bekT BACnet Loop
. CEerMEHTUPOBAHHOE NepemeLleHne AaHHbIX

. onpefesneHne TPEHAO0B Ha OCHOBE BPEMEHUN Unn
Ccob6bITUN.

6.2 QOyHKLMOHaNbHble pacClupeHNn

B 3Tom pa3zgene onuvcaHbl Nnatbl GyHKUMOHANbHbIX
paclwmpeHunin, AOCTyNHble AnA npeobpa3oBaTtesieil YacToTbl
cepvn VLT® HVAC Drive FC 102. Homepa Ans 3akasa cM. B
enasa 13.2 Homepa 0514 3akasa 0onosIHUMe bHbIX
ycmpolicma u npuHadnexHocmed.

6.2.1 VLT® General Purpose 1/0 Module
MCB 101

Moaynb VLT® General Purpose I/0 Module MCB 101
yBeNIMuMBaeT YNCIO BXOAOB M BbIXOAOB yNpaBneHus:
. 3 undposbix Bxoga 0-24 B: noruueckun 0 < 5 B,
nornyeckasa 1 > 10 B.

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

. 2 undposbix Bbixofga NPN/PNP no aByxTakTHOW

cxeme.
° 1 aHanoroBbI Bbixog 0/4-20 mA.
. MoanpyXrMHeHHoe coefuHeHNe.

6.2.2 VLT® Relay Card MCB 105

Mnata VLT® Relay Card MCB 105 paciumpsieT GyHKLun pene,
no6aBnAn ewe 3 peneinHbIxX BbIXOAa.

. 3awmiaeT coeguHeHvie Kabensa ynpaBneHus.
. MoanpyXrnHeHHOe CoeanHEHNEe NPOBOAA
ynpaeneHus.

Makc. yactota KommyTaumu (npy HoOMUHanNbHoWM/
MWHUManbHON Harpyske)
6 MuHyT /20 cek.

Makc. Harpyska Ha Knemmax
PesnctnBHasa 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 Npeobpa3oBaTenb YacToTbl, MO3BONAS
obecneunTb ynyuleHHble paboure XapakTepucTukmn 1
pacWwpUTL BO3MOXKHOCTY ynpaBnieHns 6aaroaaps
AOMOMHNTENbHBIM BXOfaM/BbixoaM. 3Ta ONONHUTENbHAA
nnaTa Takxe 406aBNAET K Npeobpa3oBaTesnio YacToThl
pe3epBHbIli 6aTapeliHbIil UCTOUHMK MUTAHWA IS8 YacoB,
BCTPOEHHbIX B Mpeobpa3oBaTeb YacToTbl. DTOT pe3epBHbIit
aKKyMynatop obecneunsaeTt cTabunbHOE BbINOMHEHNE
npeobpa3oBaTenem 4acToTbl BCEX AENCTBUI MO BPEMEHMU.

o 3 aHanoroBbIX BXOAA, KaXAbl 113 KOTOPbIX
BbIMOJIHEH C BO3MOXXHOCTbIO HAaCTPOWKM B
KayecTBe BXOAa HaNpsXeHWs 1 Temnepatypbl.

. [MopknioueHne aHanoroBbix curHanos 0-10 B, a
Takke BxofoB Temnepatypbl PT1000 1 NI11000.

. 3 aHaNoroBbIX BbIXOAA, KaXAblli 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 CPaBHEHUIO CO BCTPOEHHOM
odyHKumeln TP 1 Knemmow TepmmucTopa.

. 3awmiaeT anekTpoaBMraTesib OT Neperpesa.

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

. Wcnonb3yet dyHKumio Safe Torque Off, KoTopas
opobpeHa B cootBeTcTBuM ¢ SIL 2 IEC 61508.

6.2.5 VLT® Sensor Input Option MCB 114

Mnata VLT® Sensor Input Option MCB 114 3awuwaer
fBuratesib OT neperpeBa NOCPEACTBOM KOHTPONA
TemnepaTypbl NOAWMNMHUKOB N OOMOTOK ABUraTens.

. Tpw camoonpegensaoWmxcs BXoga ana 2- uam 3-
npoBoaHbIX gatumkos PT100/PT1000.

. 1 AONONMHUTENbHbIN aHanoroBbin Bxod 4-20 MA.
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6.3 [lnaTbl ynpaBneHus nepemeLleHnemM v
penenHble naaTbl

B 3TOoM paspene onuvcaHbl NnaTbl ynpasneHna
nepemMelleHnemM 1 peneriHble nNaaTbl, JOCTYNHbIE ANA
npeob6pasoBsateneil yactotbl cepum VLT® HVAC Drive FC
102. Homepa ans 3akasa cm. B 21aea 13.2 Homepa ons

3akasa 0onosIHUMesnbHbIX ycmpolicme u npuHaodnaexHocmed.

6.3.1 VLT® Extended Relay Card MCB 113

Mnata VLT® Extended Relay Card MCB 113g06asnset psg
BXO[OB/BbIXOZ0B A/ NOBbILEHNA MTMOKOCTU.

7 umdppoBbIX BXOAOB.

. 2 aHanoroBbIX BbixoAa.

. 4 pene SPDT.

. CootBetcTByeT pekomeHgaumam NAMUR.

o B03MOXHOCTb ranibBaHUYeCKomn Pa3BA3KN.

6.4 TopMO3Hble pe3ncTopbl

B npunoxeHusax, B KOTOPbIX ABUraTenb UCNONb3yeTca B
KauecTBe TOPMO3a, fiBUraTenb reHepupyeT SHepruio,
KoTopas BO3BpallaeTcA B NpeobpasoBatenb YacToTbl. Eciu
SHeprua He MOXeT nepefaBaTbcA 06paTHO B ABWraTenb,
Hanps»KeHne B Lienun NocToAHHOro Toka npeobpasoBatens
nosbilwaeTcA. B npumMeHeHUAX C YacTbiM TOPMOXEHNEM
U/Vinn ¢ Harpyskamu, UMelLWnMy 60/bLLION MOMEHT
WHepLMK, 3TO MOXKET MPUBECTU K OTK/IOYEHWIO BCIeACTBME
nepeHanpsaxeHua B npeobpasoBaTtesie YacToTbl 1, B
pe3ynbTaTe, K OCTaHOBY. [1nA paccerBaHWA 3Hepriu,
BblpabaTbiBaEMOW NpY peKyrnepaTMBHOM TOPMOXeHWY,
NCMOSb3yITCA TOPMO3Hble pe3ncTopsbl. Pesnctop
BbIOMPAETCA NO BENNUYMHE CONPOTUBNIEHUS, HOMUHANY
paccenBaemoi MoWHOCTY 1 pa3mepam. KomnaHua Danfoss
npeanaraeT WUPOKUIN acCCOPTUMEHT Pa3fINYHbIX
pe3ncTopoB, CneLmanbHO NpegHasHauyeHHbIX paboTbl ¢
npeobpasoBaTtenammu yactotbl Danfoss. Homepa ans 3akasa
1 JOMONHUTENbHYI0 MHPOPMaLMo O Bbibope Tinopasmepa
TOPMO3HbIX PE3MCTOPOB CM. B pyKo8odcmee no
npoexmuposaHuto VLT® Brake Resistor MCE 101

6.5 CuHycougHble GunbTpbl

Korga pBuratenb ynpasnaeTca npeo6pa3OBaTeneM 4acToThl,
OT ABuratena cibileH pe3OHaHCHbIVI wym. ToT wym,
O6YCJ'IOBJ'IeHHbIVI KOHCprKLl,VIeVI asuraTtenAa, BO3HMKaeT npu
Ka*aom Cpa6aTbIBaHI/IVI KOMMYyTaTOpPa UHBEPTOpPa B
npeo6pa303aTene YyacToTbl. Takum 06pa30M, 4acToTa
P€30HAaHCHOro WyMa COOTBETCTBYET YaCTOTE€ KOMMyTaunun
npeo6pa303aTenﬂ 4acToThbl.

KomnaHua Danfoss noctaBnaeT crHycongHbiii Gunstp,
0CNabnAnLWmMN akycTUYeCKUiA Wym gBuratens. 3ToT Gunstp
YMeHbLIAET BPeMA HapacTaHWs HanpAXeHUs, NMKOBOe
HanpseHue Ha Harpy3ke (Unuk) 1 Tok nynbcauuin (Al),
nocTynawowmin B aguratenb, 6narogaps 4yemy ToK u
Hanps>KeHVe CTAHOBATCA MPAKTUUECKM CUHYCOMAANbHbIMU.
B pe3synbrate akyCTUYECKUIA LWYM ABUraTeNst CHUKAETCA Ao
MUHUMYMA.

ToK nynbcaumii B KaTyluKax CUHYycOMAHOro Gbunbtpa Takxe
BbI3bIBAET HEKOTOPbIN WyM. Ta Npobnema peLiaeTcs nyTem
BCTpavBaHus GunbTpa B WKad nnm Kopnyc.

Homepa ana 3akasa 1 AONONHUTENbHYIO UHbOPMaLMIO O
CUHYCOUAHbIX GUNBLTPax CM. B pykosoocmee no
NpoekmMupoBaHUIO 8bIXOOHLIX husIbMPOB.

6.6 Ounbtpbl dU/dt

Danfoss noctaenset ¢unbrpbl dU/dt, KoTopble
npeacTaBnsAoT cobon andpdepeHumanbHblie GUnbTPDI
HM3KMX YacTOT, COKpalLaloLme NMKOBble HaMpsKeHWs
mexay dbasaMu Ha Knemmax ABuratens v yMeHbluawLme
AJIMTENbHOCTb NepefHero $poHTa A0 YPOBHA, KOTOPbIN
YMeHbLUAEeT HarpysKky Ha U3onAauuto B 0OMOTKax aBuratens.
370 TMNMYHaA Npobnema Npu UCMONb30BaHNN KOPOTKUX
Kabenei snekTpoasuraTens.

B otnnume ot cuHycomngHbix unbtpos, y ¢unstpos dU/dt
yacToTa Cpesa MPEBbIWAET YaCcTOTY KOMMyTaLWN.

Homepa ana 3akasa v JONONHUTENbHYIO UHOOPMaLMIO O
dunbrpax dU/dt cm. B pykogodcmee no npoekmuposaHuio
8bIXOOHbIX (huLMPOS.
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6.7 OunbTpbl CUHPA3HbIX MOMEX

CepAieUHUKIN BbICOKOYACTOTHOIO GuibTpa CMHpasHbIX
nomex (cepaeyHukn HF-CM) ymeHbLiatot
SNEKTPOMArHUTHbIE MOMEXW 1 3aLUMLLAIOT NOALUNIHUKA OT
SNEKTPUYECKUX Pa3pAaoB. ITO crneunanbHble
HaHOKPUCTaNIMYecKme MarHUTOMPOBOAbI, KOTOPbIE UMEIOT
Nlyylune xapakTepuctnku GunbTpaumm no cpaBHeHUIO C
06blUHbIMK peppuToBbIMK cepaedHmKkamn. CepaeduHnkmn HF-
CM pencTBytoT Kak cMHba3HbI gpoccenb mexay dasamu n
3emnen.

YcTaHaBnMBaemble Ha Tpex ¢asax gsuratena (U, V, W)
dunbTpbl CUHGA3HBIX MOMEX YMEHbLUIAKT BbICOKOYACTOTHbIE
cuHbasHble TOKWU. B pe3ynbraTe BbICOKOUYACTOTHbIE-
3neKTPOMarHUTHble Momexu oT Kabena aBuratens
CHMXatoTCA.

Homepa ans 3akasa cMm. B pykogodcmee no
NPoeKMUPOBAHUIO 8bIXOOHbIX (huIbMPO8.

6.8 OuUnbTPbl rAPMOHKK

YcoBepLieHCTBOBaHHble GunbTpbl rapmonuk VLT® Advanced
Harmonic Filters AHF 005 u AHF 010 Henb3s CpaBHUBATb C
TPaANLMNOHHbIMK GUABTPaMu rapMoHuK. OunbTpbl
rapmoHuk Danfoss cneumanbHo pa3spabotaHbl Ans
1Cnonb30oBaHMA ¢ NpeobpasoBaTtenamm Yactotbl Danfoss.

Mpw noaknoueHnn unbTpos rapmoHuk AHF 005 nnn AHF
010 nepepn npeobpasosatenem yactotbl Danfoss obume
rapMoHUYecKne NCKakeHna ToKa, BO3BpaLlaemble B CETb
nUTaHmA, cokpawatotca o 5 % n 10 % cooTBeTCTBEHHO.

Homepa ons 3akasa 1 AOMNONHUTENBbHYIO UHOPMaLMIO O
BblGOpe TMMNopasmepa TOPMO3HbIX PE3NCTOPOB CM. B
pykosodcmae no npoekmuposaruto VLT® Advanced
Harmonic Filters AHF 005/AHF 010.

6.9 KomnnekTbl 60MbLLON MOLLHOCTH

[na 3TMX KOPMycoB MMeKTCA KOMMIEKTbI, PacCUMTaHHbIe Ha
BbICOKYO MOLLHOCTb, HarNprumep KOMMAEeKTbl OXnaxKaeHns
yepes 3afHI0I0 CTEHKY, KOMMNNeKT oborpesatens, KOMMIEKT
CeTeBOro 3KpaHa. KpaTkoe onucaHve n Homepa Ana 3akasa
BCEX AOCTYMHbIX KOMMEKTOB CM. B 2s1d8a 13.2 Homepa ona
3akasa 0onosIHUMesbHbIX ycmpolicme u npuHaodnexHocmed.
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7 TexHnYecKne XxapakTepucTuKkin

7.1 2JnekTpuueckme xapakrepuctmku, 380-480 B

VLT® HVAC Drive FC 102 N110K N132 N160
HopmanbHasa neperpyska (NO) NO NO NO
(HopmanbHasa neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHue 60 )

TunnyHas BbIxogHaA MOLLHOCTb Ha Bany [KBT] npu 400 B 110 132 160
TunnyHaa BbIxOgHaA MOLYHOCTb Ha Basy [n. c.] npu 460 B 150 200 250
TunnyHas BbIxogHaA MOLLHOCTb Ha Basy [KBT] npu 480 B 132 160 200
Pasmep kopnyca D1h/D3h/D5h/D6h

BbixoaHo Tok (3 ¢dasbi)

HenpepbiBHbin (npu 400 B) [A] 212 260 315
MpepbiBUCTBIN (Neperpy3ka B TeueHne 60 ¢ npu 400 B) [A] 233 286 347
HenpepbiBHbin (npu 460/480 B) [A] 190 240 302
MpepbiBucTbI (Neperpyska 60 ¢ npu 460/480 B) [KBA] 209 264 332
HenpepbiBHas mowHocTb (npu 400 B) [KBA] 147 180 218
HenpepbiBHasa mowHocTb (npu 460 B) [KBA] 151 191 241
HenpepbiBHasa mowHocTb (npu 480 B) [KBA] 165 208 262
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 400 B) [A] 204 251 304
HenpepbiBHbili (Npun 460/480 B) [A] 183 231 291
Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABUraTesb, TOPMO3 1 LieMNb pasgeneHna Harpysku [mm? (AWG)] 2x95(2x3/0)|2x95(2x3/0)|2x95(2x 3/0)
Makc. BHelwHune ceTeBble NpenoxpaHutenu [A]" 315 350 400
PacueTtHble notepu mowHocTn npu 400 B [BT]2: 3 2559 2954 3770
PacueTHble noTepy MolHOCTM npu 460 B [BT]?: 3) 2261 2724 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)
OTkntoyeHvie npu neperpese nnatbl ynpasnexus [°C (°F)] 75 (167) 75 (167) 75 (167)

Tabnuua 7.1 nekTpuueckue xapakrepuctuku kopnycos D1h/D3h/D5h/D6h, nutaHue ot cetn 3 x 380-480 B

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

2) Tunosble 3Ha4eHUs nomepb MOUJHOCMU NPUBOOAMCA NPpU HOPMAJIbHbIX YCI08UAX; NPednosidzaemcs, Ymo OHU HAXo0AMCcsA 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHEeHUAMU HANPAXeHUA U pa3/ludueM Xxapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHoeo KIM[ 0sueamens (epanuya IE/IE3). Jeuzamenu ¢ meHowum KM/ ysenuyusarom nomepu MowHocmu 8 npeobpazogamere 4acmomol.
Kacaemcs onpedeneHus pasmepHbix napamempos 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. [lJaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUMesnbHbix ycmpolicms U Hazpy3Ku 3aKasqyuka mozym ysenudums nomepu Ha 30 Bm,
xoms 06bI4HO Npu NOMHOU HAzpy3Ke NaAMbl ynpdssieHUs U yCMAaHossieHHbIX 00NOSIHUMEsIbHbIX niamax 8 eHe30dx A unu B ysenuyeHue nomepb
cocmasnsem ecezo 4 Bm 0na kaxool niamei.

3) W3mepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANILHOU Hazpy3Ke U
HomuHaneHoU yacmome. K/, usmepeHHsbIl 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/#/.
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TexHnYecKne xapakTepucTUKn VLT® HVAC Drive FC 102

VLT® HVAC Drive FC 102 N200 N250 N315
HopmanbHas neperpyska (NO) NO NO NO
(HopmanbHasa neperpyska (NO) = 110-npOLEHTHbI TOK B

TeueHune 60 c)

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 200 250 315
TunnyHaa BbIxogHaA MOLYHOCTb Ha Basny [n. c.] npu 460 B 300 350 450
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 480 B 250 315 355
Pasmep kopnyca D2h/D4h/D7h/D8h

BbixopHol ToK (3 dasbi)

HenpepbiBHbin (npu 400 B) [A] 395 480 588
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 c npu 400 B) [A] 435 528 647
HenpepbiBHbin (Mpu 460/480 B) [A] 361 443 535
MpepbiBuCTbI (Neperpyska 60 c npu 460/480 B) [KBA] 397 487 589
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 274 333 407
HenpepbiBHaa mowHocTb (Npu 460 B) [KBA] 288 353 426
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 313 384 463
Makc. BxogHOI TOK

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

— CeTb, ABUraTeb, TOPMO3 U LieNb pasgeneHna Harpysku [Mm>| 2 x 185 (2 x 350 mecm) | 2 x 185 (2 x 350 mcm) | 2 x 185 (2 x 350 mcm)
(AWG)]

Makc. BHelwHMe ceTeBble NpefoXpaHuTenu AR 550 630 800
PacyeTHble noTepy MOLHOCTM npun 400 B [BT]2: 3) 4116 5137 6674
PacueTHble noTepy MoLHOCTM npu 460 B [B]?: 3) 3569 4566 5714
Kng® 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590
OTkntoyeHve npu neperpese paguatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKntoyeHne nNpw neperpese nnatbl ynpasnenns [°C (°F)] 80 (176) 80 (176) 80 (176)

Tabnuua 7.2 dnekTpuuyeckue xapakrepuctuku kopnycos D2h/D4h/D7h/D8h, nutaHue ot cetn 3 x 380-480 B

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

2) Tunogsie 3Ha4eHus homepbs MowHoCcmu npusoaﬁmc,q npu HOpMaJibHbIX yCs108UAX; npeanonaeaemc;q, 4mo OHU HAX00SMcs 8 npeaenax

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

munuyHozo Kl 0sueamens (epanuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mowHocmu 8 npeobpazosamere 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/iaxoeHus npeobpazosamens yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, BO3MOXeH CywecmeeHHbIl pocm nomepe. [pusedeHHble OaHHbIE y4YUMbIBAM MOUJHOCMb, hompebsemyto
LCP u munosbiMu nnamamu ynpasneHus. [JaHHble 0 nomepax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUmMesnbHeix ycmpolicme u Hazpy3Ku 3aKasyuka mo2ym ysenudums nomepu Ha 30 Bm,
xoms 06blYHO Npu NOHOU HAzpy3Ke NadmMul ynpdeseHUs U yCMAHossieHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B yeenuyeHue nomepb
cocmasniaem 8cezo 4 Bm 0na kaxool naamel.

3) U3mepsemca ¢ ucnonb3o8aHUeM 3KpAHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3Ke U
HoMUHaneHou yacmome. KIM[, usmepeHHeil npu HOMUHAILHOM moke. Knacc sHep2o3phpekmusHocmu cm. 8 eniaea 7.5 Ycrnosusa okpyxaroweli

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

TexHuueckune xa PaKTepnNCTUKN

PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

VLT® HVAC Drive FC 102 N355 N400 N450
HopmanbHas neperpyska (NO) NO NO NO
(HopmanbHana neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHne 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 355 400 450
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 500 600 600
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 480 B 400 500 530
Pasmep kopnyca ETh/E3h ET1h/E3h ETh/E3h
BbixogHol Tok (3 dasbi)

HenpepbiBHbiin (npu 400 B) [A] 658 745 800
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 c npu 400 B) [A] 724 820 880
HenpepbiBHbin (Mpu 460/480 B) [A] 590 678 730
MpepbiBUCTbIA (Neperpy3ka B TeyeHne 60 c npu 460/480 B) [A] 649 746 803
HenpepbiBHaa mowwHocTb (npu 400 B) [KBA] 456 516 554
HenpepbiBHaa mowwHocTb (Npu 460 B) [KBA] 470 540 582
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 511 587 632
Makc. BxogHOI TOK

HenpepbiBHbiin (npn 400 B) [A] 634 718 771
HenpepbiBHbi (npu 460/480 B) [A] 569 653 704

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

- CeTb 1 ABuratenb, 6e3 Topmosa [Mm> (AWG)]

5 x 240 (5 x 500

5 x 240 (5 x 500

5 x 240 (5 x 500

mcm) mcm) mcm)
) 4 x 240 (4 x 500 4 x 240 (4 x 500 4 x 240 (4 x 500
- CeTb 1 gBuUratenb, ¢ TopmosoM [Mm* (AWG)]
mcm) mcm) mcm)
) 2 x 185 (2 x 350 2 x 185 (2 x 350 2 x 185 (2 x 350
- Topmo3 nnn pekynepauma [mm* (AWG)]
mcm) mcm) mcm)

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

- CeTb U gsuratens [Mm? (AWG)]

6 x 240 (6 x 500

6 x 240 (6 x 500

6 x 240 (6 x 500

(°P]

mcm) mcm) mcm)
) 2 x 185 (2 x 350 2 x 185 (2 x 350 2 x 185 (2 x 350
- Topmo3 [Mm” (AWG)]
mcm) mcm) mcm)
) 4 x 185 (4 x 350 4 x 185 (4 x 350 4 x 185 (4 x 350
- Pa3peneHune Harpyskmu u pekynepauua [mm” (AWG)]
mcm) mcm) mcm)
Makc. BHelWHne ceTeBble NpeAoxpaHUTen [A]Y 800 800 800
PacueTHble noTepy MoLHOCTM npu 400 B [BT]?: 3) 6928 8036 8783
PacyeTHble noTtepu mowHocT npu 460 B [BT]2 3 5910 6933 7969
Kng? 0,98 0,98 0,98
Bbix. yactoTa 0-590 Iy 0-590 Iy 0-590 Iy
OTkntoueHvie npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230)
OTKntoyeHre npu neperpese nnatbl ynpasnexus [°C (°F)] 80 (176) 80 (176) 80 (176)
OTKNoYeHve Npu neperpese cunoBoli naatbl nutaHua [°C (°F)] 85 (185) 85 (185) 85 (185)
OTKloYeHVe NpKU neperpese naaTbl NUTaHuA BeHTUnATopos [°C (°F)] 85 (185) 85 (185) 85 (185)
OTKNIoYeHVe MU Nneperpese NaTbl aKTVBHOW 3alMUTbl OT 6pOCcKoB ToKa [°C
85 (185) 85 (185) 85 (185)

Tabnuua 7.3 dnekTpuueckue xapakrepuctuku kopnycos E1h/E3h, nutaHue ot cetn 3 x 380-480 B

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

2) Tunoevle 3Ha4YeHUs Nnomepb MOWHOCMU NPUBOOSIMCSA NPU HOPMAJTbHBLIX YC/I08USX; NPednosidzaemcs, Ymo OHU HAaXodamcs 8 npedenax

donycka 15 % (donyck c8A3aH C U3MEHeHUAMU HANPSXeHUA U pasiuyuem xapakmepucmuk kabesnel). 3HauyeHus npugedeHbl UCX00A U3

munuyHoeo KIM[ 0sueamens (epanuya IE/IE3). Jleuzamenu ¢ meHswum KM/ ygenuyusarom nomepu MowHocmu 8 npeobpazogamerne 4acmomoi.

Kacaemca onpeBeﬂeHus pasmepHbix napamempos oxJ1aX0eHus npeo6pasoeamenﬂ yacmomel. Ecnu yacmoma kommymauyuu npessiuaem

YCMAHOB/IeHHYI0 NO YMOYAHUIO, BO3MOXeEH CywiecmaeHHbll pocm nomeps. lpugedeHHble OaHHbIE y4UMbIBAOM MOWHOCMb, NoMpebisemyio

LCP u munogwbimMu nnamamu ynpasseHus. [JaHHbie 0 nomepsax mMmowHocmu 8 coomaemcmeauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-

center/energy-efficiency-directive/#/. YcmaHoeka 0onoIHUMesbHbIX ycmpoUcme U Haepy3Kku 3aKazqyuka Moym yeeaudume nomepu Ha 30 Bm,

Xoms 06bI4HO npu nosHou HaepysKe njiamel ynpasjieHua u ycmaHOo8J1eHHbIX donosiHUMesnbHelX naamax 8 2He3oax A unu B ysesiudeHue nomepsb

cocmasnsem 8cezo 4 Bm 0519 Kaxool naameol.
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Dt

TexHuueckune xa PaKTepnNCTUKN

VLT® HVAC Drive FC 102

3) V3mepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX Kabenel 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 okpyxaioweli

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

VLT® HVAC Drive FC 102 N500 N560
HopmanbHasa neperpyska (NO) NO NO
(HopmanbHasa neperpyska (NO) = 110-npoueHTHbI TOK B TeyeHue 60 )

TvnuuyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 500 560
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [n. c.] npu 460 B 650 750
TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 480 B 560 630
Pasmep Kopnyca E2h/E4h E2h/E4h
BbixogHol ToK (3 dasbl)

HenpepbiBHbin (npn 400 B) [A] 880 990
MpepbiBUCTLIA (Neperpy3ka B TedeHne 60 c npu 400 B) [A] 968 1089
HenpepbiBHbili (Npn 460/480 B) [A] 780 890
MpepbiBUCTLI (Neperpy3ka B TeyeHne 60 c npu 460/480 B) [A] 858 979
HenpepbiBHaa mowHocTb (Npu 400 B) [KBA] 610 686
HenpepbiBHaa mowHocTb (Npu 460 B) [KBA] 621 709
HenpepbiBHaa mowHocTb (Npu 480 B) [KBA] 675 771
Makc. BXogHOI TOK

HenpepbiBHbiin (Mpu 400 B) [A] 848 954
HenpepbieHbiii (Mpu 460/480 B) [A] 752 848

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

- CeTb v gBuratesnb, 6e3 Topmo3a [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 unu pekynepauua [MMm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. uncno n pasmep Kabenein Ha dasy (E4h)

- CeTb U gauratens [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- Topmos [Mm® (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. BHellHne ceTeBble NpeaoxpaHuteny [A]" 1200 1200
PacueTHble noTepy mMolHoOcTM npu 400 B [BT]?: 3) 9473 11102
PacyeTHble noTepy MoLHOCTM npu 460 B [BT]2: 3) 7809 9236
Kng® 0,98 0,98
Bbix. yactoTa 0-590 Iy 0-590 Iy
OTkntoyeHvie npu neperpese paguatopa [°C (°F)] 110 (230) 100 (212)
OTKntoyeHne Npu neperpese nnatbl ynpasnenus [°C (°F)] 80 (176) 80 (176)
OTKNtoYeHre Npu neperpese cunosol nnatbl nutaHua [°C (°F)] 85 (185) 85 (185)
OTKNtoYeHre Npu neperpese nnaTbl NuTaHusA BeHTUNATopoB [°C (°F)] 85 (185) 85 (185)
OTKNloYeHVe MK Neperpese NaaTbl aKTVBHOW 3aluUTbl OT 6pockoB Toka [°C (°F)] 85 (185) 85 (185)

Tabnuua 7.4 nekTpuueckue xapakrepuctukn kopnycos E2h/E4h, nutaHue ot cetn 3 x 380-480 B

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

2) Tunosble 3Ha4eHUs Nomepb MOUJHOCMU NPUBOOAMCA NpU HOPMAJIbHbIX YCI08UAX; NPednosidzaemcs, Ymo OHU HAX00AmCcs 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHeHUAMU HANPAXeHUA U pd3/luyueM Xxapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHozo Kl 0sueamens (epanHuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mMowHocmu 8 npeobpazosamerse 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/1axoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmeeHHbll pocm nomepe. [pugedeHHbie OdHHble y4uMbI8aOM MOWHOCMb, Nompebaemyro
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUMesnbHeix ycmpolicme u Hazpy3Ku 3aKasqyuka mo2ym yeenudums nomepu Ha 30 Bm,
xoms 06bI4HO Npu NOHOU Hazpy3Ke nNaamel ynpdesieHUs U yCMAaHossieHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B yeenuyeHue nomepb
cocmassisem 8cezo 4 Bm 0na kaxool niamel.

3) Usmepsaemca ¢ ucnonb3o8aHUem 3KpAaHUPOBAHHbIX Kabenel 0sueamens 0nuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3ke U
HOoMUHaneHou yacmome. KI/, usmepeHHebil npu HOMUHAILHOM moke. Knacc sHepzo3¢hpekmusHocmu cm. 8 enaea 7.5 Ycrnosusa okpyxaroweli
cpedel. [lomepu npu yacmuyHoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuueckmne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

7.2 2JnekTpuyeckme xapakrepuctmkm, 525-690 B

VLT® HVAC Drive FC 102 N75K N9OK N110K N132 N160

HopmanbHasa neperpyska (NO) NO NO NO NO NO
(HopmanbHasa neperpyska (NO) = 110-npoueHTHbIV TOK B
TeyeHune 60 c)

TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 55 75 20 110 132
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ¢.] npu 575 B 75 100 125 150 200
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 75 90 110 132 160
Pasmep Kopnyca D1h/D3h/D5h/D6h

BbixogHol ToK (3 dasbl)

HenpepbiBHbin (npn 525 B) [A] 90 113 137 162 201
MpepbiBUCTLIN (Neperpy3ka B TeyeHne 60 c npu 525 B) [A] 99 124 151 178 221
HenpepbiBHbiii (Mpyn 575/690 B) [A] 86 108 131 155 192
MpepbiBUCTbI (Neperpy3ka 60 c)(npu 575/690 B) [A] 95 119 144 171 211
HenpepbiBHaa mowHocTb (Npu 525 B) [KBA] 82 103 125 147 183
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 86 108 131 154 191
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 103 129 157 185 230
Makc. BXogHOI TOK

HenpepbisHbii (npu 525 B) [A] 87 109 132 156 193
HenpepbiBHbI (Mpu 575/690 B) 83 104 126 149 185

Makc. uncno n pasmep Kabeneii Ha dasy

- CeTb, ABWraTesib, TOPMO3 U Lienb pa3feneHna HarpysKkm [Mm? 2x95(2x 2x95(2x 2x95(2x 2x95(2x 2x95(2x

(AWG)] 3/0) 3/0) 3/0) 3/0) 3/0)
Makc. BHellHMe ceTeBble NpeaoxpaHuteny [A]" 160 315 315 315 315
PacueTHble noTepy MolHOCTM npu 575 B [BT]?: 3) 1162 1428 1740 2101 2649
PacueTHble noTepy molwHocTM npu 690 B [BT]? 3) 1204 1477 1798 2167 2740
Ko 0,98 0,98 0,98 0,98 0,98
BbixogHas uyacTtoTa [Mu] 0-590 0-590 0-590 0-590 0-590
OTkntoyeHve npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230) 110 (230) 110 (230)
OTKntoyeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 75 (167) 75 (167) 75 (167) 75 (167) 75 (167)

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

1) HomuHane! npedoxparumeneli cm. 8 enasa 10.5 [IpedoxpaHumenu u asmomamuyeckue 8blK/Il04amernu.

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOPMA/IbHBIX YC/I08UAX; Npednosazaemcs, Ymo OHU Haxo0AMcA 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3iudueM xapakmepucmuk kabeneu). 3HayeHUs npusedeHsl Ucxo0s U3
munuyHozo KI1/] 0sueamens (epanuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusaom nomepu MowHoOCMuU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos oxsiaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYAHUIO, B03MOXeEH CylecmaeHHbll pocm nomepe. [IpugedeHHble 0aHHble y4uMbI8alom MOWHOCMb, nompebsemyo
LCP u munosbiMu nnamamu ynpasneHus. [JaHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akKas4yuka mo2ym ysenudums nomepu Ha 30 Bm,
XomsA 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHLIX Naamax e eHe3oax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnosb308aHueM 3KpaHUpPOBAHHbLIX kabesneli dsueamens dnuHol 5 m (16,4 ¢pyma) npu HOMUHAILHOU Hazpy3ke u
HoMuHanbHou yacmome. KI/, usamepeHHbil npu HOMUHAIbHOM moke. Knacc sHepzo3gpekmusHocmu cm. 8 enaea 7.5 Ycrnosus okpyxaroweli
cpedel. [lomepu npu yacmu4HoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHnYecKne xapakTepucTUKn VLT® HVAC Drive FC 102
VLT® HVAC Drive FC 102 N200 N250 N315 N400
BbicokaAa/HopmanbHaa neperpyska NO NO NO NO
(HopmanbHana neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHne 60 )
TvnosaA BbIXOAHaA MOWHOCTb Ha Bany [KBT] npn 525 B 160 200 250 315
TunnyHan BbIXOAHAA MOLYHOCTb Ha Bany [n. ] npu HanpsaxeHun 575 B 250 300 350 400
TunnyHaa BbIXOAHAA MOLYHOCTb Ha Basny [KBT] npu HanpsaxeHun 690 B 200 250 315 400
Pasmep kopnyca D2h/D4h/D7h/D8h
BbixopHol Tok (3 dasbi)
HenpepbiBHbin (npu 525 B) [A] 253 303 360 418
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 c npu 525 B) [A] 278 333 396 460
HenpepbiBHbin (Mpu 575/690 B) [A] 242 290 344 400
MpepbiBUCTbIA (Neperpy3ka B TeyeHne 60 c npu 575/690 B) [A] 266 219 378 440
HenpepbiBHasa mowHocTb (Npu 525 B) [KBA] 230 276 327 380
HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 241 289 343 398
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 289 347 411 478
Makc. BxogHOI TOK
HenpepbiBHbiin (npn 525 B) [A] 244 292 347 403
HenpepbiBHbI (Npu 575/690 B) 233 279 332 385
Makc. uncno n pasmep Kabeneii Ha dasy
- CeTb, ABUraTesb, TOPMO3 1 LieMNb pasgeneHns Harpysku [mm> (AWG)] 2x 185 (2 x 2x 185 (2 x 2x 185 (2 x 2x 185 (2 x
350) 350) 350) 350)
Makc. BHellHMe ceTeBble NpefoxpaHuTenu [A]V 550 550 550 550
PacyeTHble noTepy MOLWHOCTM npun 575 B [B]?: 3) 3074 3723 4465 5028
PacueTHble noTepy MolHOCTM npu 690 B [B]?: 3) 3175 3851 4614 5155
Knpg3 0,98 0,98 0,98 0,98
BbixogHana vactota [Iu] 0-590 0-590 0-590 0-590
OTkntoyeHvie npu neperpese paauatopa [°C (°F)] 110 (230) 110 (230) 110 (230) 110 (230)
OTKntoyeHne nNpu neperpese nnatbl ynpasnexns [°C (°F)] 80 (176) 80 (176) 80 (176) 80 (176)

Ta6bnuua 7.6 dnekTpuyeckne xapakrepuctukm kopnycos D2h/D4h/D7h/D8h, nutaHue ot cetn 3 x 525-690 B nep. Toka

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

2) Tunogsie 3HavyeHus homepbs MowHoCcmu npusoaﬁmc,q npu HOpMaJibHbIX yCs108UAX; npeanonaeaemc;q, 4mo OHU HAX00SMcs 8 npeaenax

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

munuyHozo KIM[ 0sueamens (epanuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mMowHocmu 8 npeobpazosamere 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/iaxoeHus npeobpazosamens yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, BO3MOXeH CywecmeeHHbIl pocm nomepe. [pusedeHHble OaHHbIE y4YUMbIBAM MOUJHOCMb, hompebsaemyto
LCP u munosbiMu nnamamu ynpasneHus. [JaHHble 0 nomepax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUmMesnbHeiX ycmpolicme u Hazpy3Ku 3aKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
xoms 06blYHO Npu NOHOU HAzpy3Ke nNadmeul ynpdesieHUs U yCMAHossIeHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B yeenuyeHue nomepb
cocmasniaem 8cezo 4 Bm 0na kaxool naamel.

3) Usmepsemca ¢ ucnonb3o8aHuUeM 3KpAHUPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3Kke U
HoMUHaneHou yacmome. KI[, usmepeHHeil npu HOMUHAIBHOM moke. Knacc sHepzo3phpekmusHocmu cm. 8 enaea 7.5 Ycrnosusa okpyxaroweti

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

PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

VLT® HVAC Drive FC 102 N450 N500 N560 N630
HopmanbHas neperpyska (NO) NO NO NO NO
(HopmanbHana neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHne 60 )
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 355 400 450 500
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 450 500 600 650
TunnyHas BbIXxOfHaA MOLYHOCTb Ha Bany [KBT] npu 690 B 450 500 560 630
Pasmep kopnyca ET1h/E3h ET1h/E3h E1h/E3h ETh/E3h
BbixogHol Tok (3 dasbi)
HenpepbiBHbin (npu 525 B) [A] 470 523 596 630
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 525 B) [A] 517 575 656 693
HenpepbiBHbin (Mpu 575/690 B) [A] 450 500 570 630
MpepbiBUCTbIA (Neperpy3ka B TeyeHne 60 ¢ npu 575/690 B) [A] 495 550 627 693
HenpepbiBHaa mowHocTb (Npu 525 B) [KBA] 448 498 568 600
HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 448 498 568 627
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 538 598 681 753
Makc. BxogHOI TOK
HenpepbiBHbin (npn 525 B) [A] 453 504 574 607
HenpepbiBHbI (npu 575/690 B) [A] 434 482 549 607
Makc. uncno n pasmep Kabeneinr Ha ¢asy (ETh)
R 5 x 240 (5 x 5x 240 (5 x 5x 240 (5 x 6 x 240 (6 x
- CeTb 1 gBuratenb, 6e3 Topmosa [Mm” (AWG)]
500 mcm) 500 mcm) 500 mcm) 500 mcm)
) 4 x 240 (4 x 4 x 240 (4 x 4 x 240 (4 x 5x 240 (5 x
- CeTb 1 gBuratenb, ¢ TopmosoM [Mm* (AWG)]
500 mcm) 500 mcm) 500 mcm) 500 mcm)
) 2x185 (2 x 2x 185 (2 x 2x 185 (2 x 2x 185 (2 x
- Topmo3 nnn pekynepauma [mm* (AWG)]
350 mcm) 350 mcm) 350 mcm) 350 mcm)
Makc. uncno n pasmep Kabenei Ha ¢asy (E3h)
) 6 x 240 (6 x 6 x 240 (6 x 6 x 240 (6 x 6 x 240 (6 x
- CeTb 1 guratens [Mm” (AWG)]
500 mcm) 500 mcm) 500 mcm) 500 mcm)
) 2x 185 (2 x 2x 185 (2 x 2x 185 (2 x 2x 185 (2 x
- Topmo3 [Mm” (AWG)]
350 mcm) 350 mcm) 350 mcm) 350 mcm)
) 4 x 185 (4 x 4 x 185 (4 x 4 x 185 (4 x 4 x 185 (4 x
- Pa3peneHune Harpysku u pekynepauua [mm” (AWG)]
350 mcm) 350 mcm) 350 mcm) 350 mcm)
Makc. BHelWHMe ceTeBble NpeaoxpaHUTenu [A]Y 800 800 800 800
PacyeTHble noTepy MoLHOCTM npu 600 B [BT]?: 3) 6062 6879 8076 9208
PacyeTHble noTtepu mowHocTv npu 690 B [BT]2 3 5939 6715 7852 8921
Kng? 0,98 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500 0-500
OTkntoueHve npu neperpese paanatopa [°C (°F)] 110 (230) 110 (230) 110 (230) 110 (230)
OTKntoyeHve npu neperpese nnatbl ynpasnexus [°C (°F)] 80 (176) 80 (176) 80 (176) 80 (176)
OTKNoYeHve Npu neperpese cunoBol nnatbl nutaHua [°C (°F)] 85 (185) 85 (185) 85 (185) 85 (185)
OTKMloYeHre NpKn neperpese naaThl NUTaHuA BeHTunaTopos [°C (°F)] 85 (185) 85 (185) 85 (185) 85 (185)
OTKnoYeHe Npu neperpese nnaTbl akTUBHON 3alUTbl OT HPOCKOB TOKa
°C CF)] 85 (185) 85 (185) 85 (185) 85 (185)

Tabnuua 7.7 dneKkTpuyeckue xapakrepuctuku kopnycos E1h/E3h, nutaHue ot cetn 3 x 525-690 B

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

2) Tunogble 3HavyeHUs nomeps MOUWHOCMU npuaobﬂmcst npu HOPpMAasbHbIX yC/108UAX; npeanonazaemcn, 4Ymo OHU HAxo0Amcs 8 npeaenax

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

munuyHozo KI1/] 0sueamens (epaHuya IE/IE3). leueamenu ¢ meHowum KI1/] ygenudusaom nomepu MOowHoOCMU 8 npeobpazosamesie 4acmomeol.

Kacaemcs onpedeneHus pasamepHeix napamempos oxiaxoeHus npeobpazosamesns yacmomel. Ecau yacmoma Kommymayuu npessiuidem

YCMAHOBEHHYIO NO YMOTYAHUIO, BO3MOXeH CyujecmaeHHblt pocm nomepe. [IpugedeHHble DaHHbIe y4UMBbIBAOM MOWHOCMb, Nompebrisemyto

LCP u munosbiMu nnamamu ynpassneHus. [JaHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-

center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akKasqyuka mo2ym ysenudumes nomepu Ha 30 Bm,

XomsA 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus U yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax e eHe3oax A unu B ysenudeHue nomepo

cocmasnsem 8cez2o 4 Bm 0515 Kaxool naameol.

MG16Z250
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TexHuueckune xa PaKTepnNCTUKN

VLT® HVAC Drive FC 102

3) V3mepsaemcsa ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX Kabenel 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 okpyxaioweli

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

VLT® HVAC Drive FC 102 N710 N800
HopmanbHasa neperpyska (NO) NO NO
(HopmanbHasa neperpyska (NO) = 110-npoueHTHbI TOK B TeyeHue 60 )

TvnuyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 525 B 560 670
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ¢] npu 575 B 750 950
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 710 800
Pasmep Kopnyca E2h/E4h E2h/E4h
BbixogHol ToK (3 dasbl)

HenpepbiBHbin (npn 525 B) [A] 763 889
MpepbiBUCTLIA (Neperpy3ka B TedeHne 60 c npu 525 B) [A] 839 978
HenpepbiBHbiii (Mpy 575/690 B) [A] 730 850
MpepbiBUCTLIV (Neperpy3ka B TeyeHne 60 ¢ npu 575/690 B) [A] 803 935
HenpepbiBHaa mowHocTb (Npu 525 B) [KBA] 727 847
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 727 847
HenpepbiBHaa MowHocTb (Mpu 690 B) [KBA] 872 1016
Makc. BXogHOI TOK

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

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

- CeTb v gBuratesnb, 6e3 Topmo3a [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 unu pekynepauua [MMm? (AWG)]

2 x 185 (2 x 350 mcm)

2 x 185 (2 x 350 mcm)

Makc. uncno n pasmep Kabenein Ha dasy (E4h)

- CeTb U gauratens [Mm? (AWG)]

6 x 240 (6 x 500 mcm)

6 x 240 (6 x 500 mcm)

- Topmos [Mm® (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. BHellHne ceTeBble NpeaoxpaHuteny [A]" 1200 1200
PacueTHble noTepy molHoOcTM npu 600 B [BT]?: 3) 10346 12723
PacueTHble noTepy MolHoOcTH npu 690 B [BT]?: 3) 10066 12321
Kng® 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500
OTkntoyeHve npu neperpese paguatopa [°C (°F)] 110 (230) 110 (230)
OTKntoyeHne nNpu neperpese nnatol ynpasnenus [°C (°F)] 80 (176) 80 (176)
OTKNoYeHre Npu neperpese cunosoli nnatbl nutaHua [°C (°F)] 85 (185) 85 (185)
OTKNoYeHrie Npu neperpese nnaTbl NuTaHusA BeHTUNATOpoB [°C (°F)] 85 (185) 85 (185)
OTKNloYeHVe MU Neperpese NaaTbl aKTVBHOW 3aLuUTbl oT 6pockoB Toka [°C (°F)] 85 (185) 85 (185)

Tabnuua 7.8 IneKkTpuueckue xapakrepuctuku kopnycos E2h/E4h, nutaHue ot cetn 3 x 525-690 B

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

2) Tunosble 3Ha4eHUs Nomepb MOUJHOCMU NPUBOOAMCA NpU HOPMAJIbHbIX YCI08UAX; NPednosidzaemcs, Ymo OHU HAX00AmCcs 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHeHUAMU HANPAXeHUA U pd3/luyueM Xxapakmepucmuk kabenel). 3HayeHUs npusedeHsl UCX00A U3
munuyHozo Kl 0sueamens (epanHuua IE/IE3). leuzamenu ¢ meHowum KIMJ ysenuqusarom nomepu mMowHocmu 8 npeobpazosamerse 4acmomei.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/1axoeHus npeobpazosamensa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmeeHHbll pocm nomepe. [pugedeHHbie OdHHble y4uMbI8aOM MOWHOCMb, Nompebaemyro
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHUMesnbHeix ycmpolicme u Hazpy3Ku 3aKasqyuka mo2ym yeenudums nomepu Ha 30 Bm,
xoms 06bI4HO Npu NOHOU Hazpy3Ke nNaamel ynpdesieHUs U yCMAaHossieHHbIX 00NOSIHUMesIbHbIX niamax 8 eHe30ax A unu B yeenuyeHue nomepb
cocmassisem 8cezo 4 Bm 0na kaxool niamel.

3) Usmepsaemca ¢ ucnonb3o8aHUem 3KpAaHUPOBAHHbIX Kabenel 0sueamens 0nuHol 5 m (16,4 ¢pyma) npu HOMUHANbHOU Hazpy3ke U
HOoMUHaneHou yacmome. KI/, usmepeHHebil npu HOMUHAILHOM moke. Knacc sHepzo3¢hpekmusHocmu cm. 8 enaea 7.5 Ycrnosusa okpyxaroweli
cpedel. [lomepu npu yacmuyHoU Hazpyske cM. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuueckmne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

7.3 [lutaHue ot cetn

MutaHne ot cetn (L1, L2, L3)
HanpsxxeHne nutaHus 380-480 B £10 %, 525-690 B £10 %

Hu3koe HanpsaxeHue cemu/nponaddaHue HaNPAXeHUs:

Mpu HU3KOM HanpsXeHUU cemu UAU NPU NPONAOAHUU HANPAXEHUA cemu npeobpasosamesib Hacmomsi nNpooosixaem
pabomame, NoKa HanpAxeHUe 8 38eHe NOCMOAHHO20 MOKA He CHU3UMCA 00 MUHUMAJIbHO20 YPOBHSA, Npu KOMOpOMm
npoucxooum ocmaHos; 06bIYHO HaNpsXxeHUe 0CMAaHo8a Ha 15 % HuXe MUHUMAJ/IbHO20 HOMUHAJ/IbHO20 HANPAXEeHUA nUMAaHus
npeobpaszosamerns. BkioueHue numarus u nosHell Kpymaujuli MOMeHm He803MOXHbl NpU HanpaxeHUU cemu meHbwe 10 %
MUHUMAJIbHO20 HANPAXeHUA numaxus npeobpazosamesia 4acmomel.

YacTtota nutaHmA 50/60 Iy +5 %
Makc. KpaTkoBpemMeHHaa acummeTpua ¢pa3 ceTn nuTaHuA 3,0 % OT HOMMHAMNbBHOrO HaNPAXeHUA nuTalowen cet”
KoadpdurumeHT akTmBHON MowwHOCTK (A) > 0,9 HOMUHaNbHOrO 3HaYeHUA NPV HOMWHANbHOWN Harpyske
KoaddpunumeHT peakTmBHOM MoLHOCTA (cos ¢) 6nM30K K egnHuLe (> 0,98)
Yucno BkaoveHni BxogHoro nutanua L1, L2, L3 He 6onee 1 pa3a B 2 MVHYTbI
YcnoBua okpy»atolein cpefibl B COOTBETCTBUN € TpeboBaHMeM Kateropua no nepeHanpsaxeHuto lll/ctenexb
ctaHpapTa EN60664-1 3arpAasHeHns 2

lMpeobpasosamens yacmomsi No0xooum 0/1F UCNOJIb308AHUA 8 CXeme, CNocobHOU npu HanpsxeHuu 480/600 B ebidasame mok
Kopomkozo 3ameikaHua (SCCR) 100 KA.
1) Pacdemel ocHosaHel Ha cmaHoapmax UL/IEC61800-3.

7.4 BbixogHaAa MOLWHOCTb U Apyrue
XapaKTepucTnKn gsuraTens

BbixogHble xapaktepuctuku geuratena (U, V, W)

BbiIxogHOe HanpsxeHue 0-100 % oT HanpsaXKeHUA NUTaHnA
BbixogHaa yacTtoTa 0-590 iy
BbixogHasA yacToTa B peXume MarHUTHOrO MOTOKa 0-300 Iy,
Yncno KommyTaumi Ha Bbixoge be3 orpaHnueHna
ANnTenbHOCTb U3MEHEHNA CKOPOCTU 0,01-3600 c

1) 3agucum om HanpAxeHUda U mowHocmu.

XapaKTepucTUKN KPyTALLEro MOMeHTa
MyckoBoW KpyTALMIA MOMEHT (MOCTOAHHBIA KPYTALYMIA MOMEHT) Makcumym 150 % Ha npoTskeHumn 60 ¢ 2

Meperpyska no KpyTALEeMy MOMEHTY (MOCTOAHHBIA KPYTALLUA MOMEHT) Makcumym 150 % Ha npoTsxeHun 60 ¢ 2

1) 3HayeHue 8 npoyeHMax OMHOCUMCA K HOMUHA/IbHOMY MOKY npeobpa3osamesns 4acmomeoi.
2) 1 pa3 3a 10 muHym.

7.5 YcnoBuA okpy<atowen cpeabl

Okpy»<atowas cpeaa

Kopnyc D1h/D2h/D5h/D6h/D7h/D8h/ET1h/E2h IP21/11n 1, IP54/T1n12
Kopnyc D3h/D4h/E3h/E4h IP20/waccmn
WcnbiTaHne Ha Bubpauuio (ctTaHaapTHoe/yCcnneHHoe UCMosIHEHNe) 0,79/1,049
OTHOCKTeNbHAA BNaXXHOCTb 5-95 % (IEC 721-3-3); knacc 3K3 (6e3 KoHAeHCcauun) Bo Bpems paboTbl
ArpeccuBHas cpega (IEC 60068-2-43), Tect H2=S Knacc Kd
ArpeccmBHas cpefa (IEC 60721-3-3) Knacc 3C3
MeTog ncnbitaHnini cooTBeTCTBYeT TpeboBaHUAM cTaHfapTa IEC 60068-2-43 H2S (10 aHen)
Temnepatypa okpy»atowen cpeapl (B pexkume kommyTauum SFAVM)

— CO CHWXKEHVEM HOMUMHANbHbIX XapaKTepucTuk Makcumym 55 °C (131 °F)"
— NPV NOMHOW BbIXOAHONW MOLWHOCTW, TMNoBble asuratenu EFF2 (o 90 % BbIXOAHOrO TOKa) Makcrmym 50 °C (122 °F)
— NpU MNONHOM HenpepbIBHOM BbixogHOM Toke MY Makcumym 45 °C (113 °F)V
MuH. TemnepaTypa oKpy»KatoLleli cpefibl BO BpeMsi paboTbl C MOJIHOWM Harpy3Kou 0°C(32°F)
MuH. Temnepatypa oKkpy»<atoLleli cpefibl Npu paboTe C NOHMKEHHOW NMPOU3BOAUTENIBHOCTBIO -10 °C (14 °F)
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TexHnYecKne xapakTepucTUKn VLT® HVAC Drive FC 102

Temnepatypa npu XpaHeHUW/TPaHCNOPTUPOBKe ot -25 po +65/70 °C (ot 13 po 149/158 °F)
Makc. BbicoTa HaZl ypoBHEM MOpsA 6€3 CHVMXEHVA HOMUHAMNbHbIX XapaKTepUCTUK 1000 m (32810yT)
Makc. BbiCOTa Haf ypOBHEM MOPA CO CHUMEHMEM HOMUHAJIbHbIX XapakTepucTuk 3000 m (9842 ¢yTa)

1) JononHumernobHbie c8e0eHUS O CHUXeHUU HOMUHA/IbHBIX Xapakmepucmuk cm. 8 2i1asa 9.6 CHUXeHuUe HOMUHAJIbHbIX
Xapakmepucmuk.

Crangaptbl DMC, usnyyerve EN 61800-3
CranpapTbl SMC, NOMEXoyCTONYNBOCTb EN 61800-3
Knacc sHeproadpdpekTusHoctn’ IE2

1) Onpedensemcsa 8 coomgemcmauu ¢ mpebosaHuem cmaHoapma EN 50598-2 npu cnedyoujux ycnosusx:

. HomuHaneHas Haepyska.

. Yacmoma 90 % om HOMUHAbHOU.
. 3asodckas HacmpoUka 4yacmomel KOMMymayuu.
. 3asodckaa Hacmpolika memoda KoMMymayuu.

7.6 TexHWYeCcKune xapakTepuUCTUKN Kabenen

[nvHa n ceyenme Kabenein ynpasnexns"

Makc. AnnHa 3KpaHMPOBaHHOMO/3alULEHHOTO Kabens ABuratens 150 m (492 dyTa)
Makc. AnnHa HesKpaHNPOBaHHOTO/He3alMILEHHOTO Kabena aBuraTtens 300 m (984 ¢yTa)
Makc. nonepeyHoe ceueHue Kabens Ana ABUraTens, ceTu, Lenu pasgeneHus Cwm. enasa 7 TexHuueckue
Harpysku n Topmo3sa Xapakmepucmuku.
Makc. ceyeHre NpoBOAOB, MOAKIOYAEMbIX K KNeMMaM YNpPaBieHNA MPU MOHTaXe »eCTKUM

NPOBOAOM 1,5 MM%/16 AWG (2 x 0,75 Mm?)
Makc. ceueHne NpoBOLOB, MOAKIIIOYAEMBIX K KNEMMaM yrnpaBneHua npu MoHTaxe rmbkum kabenem 1 Mm*/18 AWG
Makc. ceueHne NpoBOLOB, MOAKIIIOYAEMBIX K KNEMMaM yrnpaBieHUs Npu MOHTaxe Kabenem C LeHTpanbHou

KNNoiA 0,5 Mm*/20 AWG
MuH. ceyeHmne NpoBoAOB, NOAKIOYAEMbIX K KeMMaM yrpasJieHns 0,25 mm*/23 AWG

1) laHHele o kabensax numaHus cm. 8 2naea 7.1 Inekmpuydeckue xapakmepucmuku, 380-480 B u enasa 7.2 Snekmpuueckue
xapakmepucmuku, 525-690 B.

7.7 Bxopn/Bbixof 1 XapaKTepPUCTMKK Lienn ynpasBneHus

Lindpposbie Bxoabl

Mporpammupyembie undpoBble BXoAbI 4 (6)
Homep Knemmbi 18, 19, 27V, 29", 32, 33
Jlornka PNP nnn NPN
YpoBeHb HanpsaxeHusA 0-24 B nocT. ToKa
YpoBeHb HanpsxeHus, normyecknin «0» PNP < 5 B nocr. Toka
YpoBeHb HanpsaxeHus, normyeckasa «1» PNP > 10 B nocT. Toka
YpoBeHb HanpsxeHua, nornyeckun «0» NPN > 19 B nocT. ToKa
YpoBeHb HanpsxeHus, normyeckas «1» NPN < 14 B nocT. ToKa
MakcrmanbHoe Hanps)KeHue Ha BXxoae 28 B nocTt. Toka
BxogHoe conpotuBneHue, Ri MpubnnsntensHo 4 KOM

Bce yugpossie 8x00bi 2anb8aHuUYecKU U30/IUPOBAHbI OM HanpaxeHus numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX K/IEMM.
1) Knemmeol 27 u 29 mozym 6b6imb makxe 3anpo2pammupo8aHbl KaK 8bIX00bl.

AHanoroBble BXxoabl

KonnyecTtBo aHanoroBbix BXOAOB 2
Homep kKnemmbl 53, 54
Pexkumbl HanpsxeHne nnn 1ok
Bbibop pexnma MNepeknioyatenn A53 n A54
Pexxum HanpsxeHna Mepekniouatenb A53/A54 = (U)
YpoBeHb HanpsaxeHuA Ot -10 B go +10 B (macwrabupyembiii)
BxogHoe conpoTuBneHue, Ri MpwbnusntenbHo 10 KOM
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TexHMYeCcKne xapaKTepucTuku PyKkoBoACTBO N0 NpoeKTUpoBaHUIo

MakcnmanbHoe HanpsXxeHue +20 B
Pexxnm ToKa Mepekniouatenb A53/A54 = (1)
YpoBeHb TOKa Ot 0/4 po 20 MA (MacwTabrpyembli)
BxogHoe conpotuBneHue, Ri MpwbnusntensHo 200 Om
MakcmanbHbI TOK 30 mA
Paspelatolas cnoco6HOCTb aHaNoroBbiX BXOAOB 10 6uToB (+ 3HaK)
TOYHOCTb aHaNOroBbIX BXO4OB MorpewHocTb He 6onee 0,5 % OT MNOJHOW LWIKasbl
[Monoca vacTtot 100 Iy

AHanozo8ble 8x00bl 2as1b8AHUYECKU U30/IUPOBAHbI OM HanpsaxeHus numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX K/IEMM.

PELV isolation 2
r S
24V Control = Mains é
18 ‘— = @
| [
, High —
37 | voltage [— Motor
Functional !
isolation I |
Rsass | = DC-bus
PucyHok 7.1 Usonauna PELV
MmnynbcHble Bxoabl
Mporpammupyemble UMMynbCHblE BXOAbI 2
Homepa Knemm nMnynbCHbIX BXOAOB 29, 33
Makc. yactoTa Ha Knemmax 29, 33 (ABYXTaKTHbIA peXunm) 110 kly
Makc. yactota Ha Knemmax 29, 33 (OTKpbITbI KONNEKTOp) 5 kly
MuH. yacToTa Ha Knemmax 29, 33 4Ty
YpoBeHb HanpaXeHusA Cm. enaea 7.7.1 Lugpossie 8x00b1
MakcmanbHoe Hanps)keHne Ha Bxoge 28 B nocT. ToKa
BxogHoe conpotuBneHue, Ri MpubnusntensHo 4 KOmM
TouHoCTb Ha MmnynbcHom Bxoge (0,1-1 KIy) MakcnmanbHada norpelwHocTb: 0,1 % OT NONHON WKanbl
AHanoroBbIN BbIXo4
KonunyectBo nporpammmpyembix aHanorosbiX BbIXO[OB 1
Homep knemmbl 42
[vana3oH Toka aHanoroBoro Bbixoa 0/4-20 mA
Makc. Harpy3ka pe3ncTopa Ha aHaJloroBOM BbIXOAE OTHOCKTENbHO obLero nposoga 500 Om
ToyHOCTb Ha aHanoOroBoMm Bbixofe MakcrmanbHasa norpelwHocTb: 0,8 % OT NONHON WKanbl
Paspelatolas cnoco6HOCTb Ha aHAIOroBOM Bbixofe 8 out

AHQAJ10208bIl 8bIX00 2a/1LBAHUYECKU U30/IUPOBAH OM HanpsxeHus numaxus (PELV) u Opyaux 8bICOKOBOIbIMHbBIX KJIEMM.

Mnata ynpaBneHusa, nocnefoBaTtesibHaA CBA3b Yepe3 uHTepdeiic RS485
Homep kKnemmbl 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Knemma Homep 61 O6wuin ana kKnemm 68 n 69

Cxema nocnedosamesnbHoU c8sa3u RS485 ¢pyHKYUOHAMLHO omOesieHa om Opy2ux UeHMpPasibHbIX CXeM U 2a/1b8aHUYECKU
u30UpPOBAHA om HanpsxxeHuUa numanus (PELV).

Lindposoi Bbixof,

Mporpammupyemble LundpoBble/VMNYNbCHbIE BbIXOAbI: 2
Homep knemmbl 27, 29V
YpoBeHb HanpaXeHUa Ha UMPPOBOM/YaCTOTHOM BbiXxoge 0-24 B
Makc. BbIXOAHOW TOK (NoTpebuTenb UM NCTOYHMK) 40 MA
Makc. Harpy3ka Ha YaCTOTHOM Bbixofe 1 kKOm
MaKc. eMKOCTHas Harpyska Ha YaCTOTHOM BbIXoae 10 HO
MwuHMManbHaA BbIXOgHaA YacToTa HA YAaCTOTHOM BbIXOfe 0y
MakcumanbHas BbIXOfHaA YacToTa Ha YaCTOTHOM BbIXxoae 32 kly
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TexHnYecKne xapakTepucTUKn VLT® HVAC Drive FC 102
TOYHOCTb YaCTOTHOrO BbiXxoAda MakcrnmanbHaa norpelwHocTb: 0,1 % OT NONHON LWKabl
Pa3pewatowaa cnocobHOCTb YaCTOTHBIX BbIXOA0B 12 6ut

1) Knemmel 27 u 29 mozym 66ime makxe 3anpo2paMmMupoB8aHsl Kak 8xoobl.
Lugposoli 8b1x00 2anb8aHUYECKU U30/IUPOBAH OM HanpaxeHUs numanus (PELV) u Opyaux 86ICOKOBO/IbMHbIX KNEMM.
Mnata ynpasneHus, Bbixod 24 B nocT. Toka

Homep knemmbl 12,13
MakcumanbHaa Harpyska 200 mA

YcmouHukK HanpaxeHua 24 B nocm. moka 2ane8aHuYecku U3oaupo8aH om HanpsaxeHua numanua (PELV), Ho y He2o mom xe
nomeHyuas, 4mo y aHano208bix U Yugppossix 8x0008 U 8bIX0008.

Bbixogpl pene

Mporpammupyemble BbIXoAabl pene 2
Makc. nonepeuyHoe ceuyeHve Ana Knemm pesne 2,5 mm® (12 AWG)
MwuH. nonepeyHoe ceueHvie AnA Knemm pene 0,2 mm* (30 AWG)
[nuHa 3auyncTku nposoaa 8 mm (0,3 atonma)
Homepa knemm Pene 01 1-3 (pa3mbikaHune), 1-2 (3amblKaHne)

Makc. Harpyska (AC-1)V Ha knemmax 1-2 (HOPManbHO Pa3OMKHYTbINi KOHTaKT) (pe3nCTVBHanA
Harpyska)? 3) 400 B nepem. ToKa, 2 A

Makc. Harpy3ka (AC-15)" Ha Knemmax 1-2 (HOPMasibHO Pa3OMKHYTbIN KOHTAKT) (MHOYKTUBHAA
Harpyska npu cos® 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpyska (DC-1)" Ha knemmax 1-2 (HOpPManbHO Pa3OMKHYTbII KOHTAKT) (pe3ncTuBHaA Harpyska) 80 B mocT. Toka, 2 A

Makc. Harpy3ka (DC-13)" Ha knemmax 1-2 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTVBHAA
Harpyska) 24 B nocr. Toka, 0,1 A

Makc. Harpyska (AC-1)V Ha knemmax 1-3 (HOPManbHO 3aMKHYTbIN KOHTaKT) (Pe3MCTUBHaA Harpyska) 240 B nepem. Toka, 2 A

Makc. Harpyska (AC-15)" Ha knemmax 1-3 (HOpManbHO 3aMKHYTbI/ KOHTaKT) (MHAYKTMBHaA

Harpyska rnpu cos® 0,4) 240 B nepem. ToKa, 0,2 A
Makc. Harpyska (DC-1)" Ha knemmax 1-3 (HOPManbHO 3aMKHYTbII KOHTAKT) (Pe3UCTUBHAA HarpysKka) 50 B nocT. ToKa, 2 A
Makc. Harpyska (DC-13)" Ha knemmax 1-3 (HopmanbHO 3aMKHYTbI/ KOHTaKT) (MHAYKTMBHaA Harpyska) 24 B nocrt. Toka, 0,1 A
MuH. Harpy3ka Ha knemmax 1-3 (HOpManbHO 3aMKHYTbI KOHTaKT), 1-2 24 B nocr. ToKa, 10 MA, 24 B nepem. ToKa,
(HopManbHO Pa3OMKHYTbI KOHTAKT) 2 MA
Ycnosua oKpyxatoLien cpefbl cornacHo ctaHaapty EN60664-1 KaTeropua no nepeHanpsaxeHuio lll/cteneHb 3arpAasHeHmna 2
Homepa knemm pene 02 4-6 (pa3mbikaHue), 4-5 (3aMblkaHue)

Makc. Harpyska (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTaKT) (pe3ncTBHanA
Harpyska)? 3) 400 B nepem. ToKa, 2 A

Makc. Harpyska (AC-15)" Ha Knemmax 4-5 (HOPMasibHO Pa3OMKHYTbIN KOHTAKT) (MHOYKTUBHAA
Harpyska npu cos® 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpyska (DC-1)" Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbII KOHTAKT) (pe3ncTuBHasA Harpyska) 80 B mocT. Toka, 2 A

Makc. Harpy3ka (DC-13)") Ha kKnemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTWBHAA
Harpyska) 24 B nocr. ToKa, 0,1 A

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

Makc. Harpyska (AC-15)" Ha kKnemmax 4-6 (HOpManbHO 3aMKHYTbI/ KOHTaKT) (MHAYKTMBHaA
Harpyska rnpu cos® 0,4) 240 B nepem. ToKa, 0,2 A

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

Makc. Harpyska (DC-13)" Ha knemmax 4—6 (HopManbHO 3aMKHYTbI/ KOHTaKT) (MHAYKTMBHaA Harpy3ka) 24 B nocr. Toka, 0,1 A
MwH. Harpy3ka Ha kKnemmax 4-6 (HOpManbHO 3aMKHYTbIN KOHTaKT), 4-5 24 B nocr. ToKa, 10 MA, 24 B nepem. ToKa,
(HopManbHO Pa3OMKHYTbI KOHTaKT) 2 MA
Ycnosua oKpyxatoLien cpefbl cornacHo ctaHpaapty EN60664-1 Kateropua no nepeHanpsaxeHuto lll/cteneHb 3arpAasHeHmna 2

KoHmakmel pene umerom 2anb8aHUYECKYIO PA3BA3KY OM 0CMAbHOU Yacmu cxemsl 651aeo00apa ycuneHHou usonayuu (PELV).
1) IEC 60947, yacmu 4 u 5.

2) Kamezopusa no nepeHanpsxeruro Il.

3) AmmecmosatHsie no UL npumeHeHus npu 300 B nepem. moka, 2 A.
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TexHuueckmne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

Mnata ynpasneHus, sbixog +10 B nocT. Toka

Homep knemmbl 50
BbixogHOe Hanps)keHue 10,5B +0,5 B
MakcnmanbHasa Harpyska 25 mA

VcmoyHuk HanpsxeHus 10 B nocm. moka 2asb8aHU4ecKU U30upo8aH om HanpsxeHus numanus (PELV) u opyaux
8bICOKOBO/IbMHbBIX KIIeMM.

XapaKTepucTukn yrnpasneHus

Paspelatowas cnoco6HOCTb BbIXOAHOW YacToTbl B MHTepBane 0-1000 My +0,003 'y
Bpemsa peakuumn cuctembl (knemmbl 18, 19, 27, 29, 32, 33) <2 wm/c
[rana3oH perynMpoBaHnA CKOPOCTU (Pa3sOMKHYTbIN KOHTYP) 1:100 CMHXPOHHOW CKOPOCTU BPaLLEHUS
TOYHOCTb perynMpoBaHNA CKOPOCTY BpaLleHnA

(pPa30OMKHYTbIN KOHTYP) 30-4000 06/MVH: MaKCUManbHasi MOrPeLHOCTb He 6onee £8 06/MUH

Bce Xapakmepucmuku pe2ysiupo8aHus OMHOCAMCA K ynpasJieHUto 4-noJIrCHbIM ACUHXPOHHbIM dsuzamersnem.

Paboune xapakTepucTVKM Nnatbl ynpasaeHus
MHTepBan ckaHnpoBaHuA 5 mc

MnaTta ynpaeneHus, nocnegoBatenbHasa cBA3b Yepes nopTt USB
CranpapTHbin nopt USB 1.1 (NonHaa cKopocCTb)

Pazbem USB Pazbem USB Tvna B, pasbem anAa ycTponcTs

YBEJOMJIEHU

MNoaknioueHue MK ocywecTBnseTca cTaHAapTHbIM Kabenem USB (xocT/ycTpoiicTBO).

CoepunHeHne USB ranbBaHNuYeCKN U30IMPOBaAHO OT HanpsKeHuA nutaHua (c 3awmTon PELV) n apyrnx BbiICOKOBONbTHbIX
Knemm.

CoepuHeHne USB He N30/1MpOBaHO rafibBaHN4YecKn oT 3a3emneHud. K pasbemy USB Ha npeobpa3soBaTene 4acToTbl MOXKET
NoAKYaTbCA TONbKO U30NIMPOBaHHbIN nepeHocHon MK nnu nsonuposaHHbiii USB-Kabenb/npeobpasoBatenb.

7.8 Maccbl Kopnycos

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)
Déh 128 (282) 128 (282)
D7h 185 (408) 185 (408)
D8h 232 (512) 232 (512)

Ta6bnuua 7.9 Maccbl kopnycoB D1h-D8h, Kr (¢pyHTbI)

1) Mpu Hanu4uu Knemm yenu pasdeseHus HazpysKu U pekynepayuu.

Kopnyc 380-480/500 B 525-690 B
Elh 295 (650) 295 (650)
E2h 318 (700) 318 (700)
E3h 272 (600) 272 (600)
E4h 295 (650) 295 (650)

Tabnuua 7.10 Maccbl kopnycoB ETh-E4h, Kr ($pyHTbI)
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8 BHelwHWe pa3mepbl 1 pa3Mmepbl KiieMm

8.1 BHelwHune pa3mepbl 1 pa3mepbl Knemm kopnyca D1h

8.1.1 BHewHwue pa3mepbl D1h
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BHewwHMe pa3mepbl 1 pa3mepbl K... PyKoBOACTBO MO NPOEKTUPOBaHUNIO

s — 378(14.9) E——

130BF797.10

82(3.2) —1

{ 18(0.7)

] | T
©
O
@ 20(0.8)
o
© - e 148 (5.8)
) @ﬁ
o dh
"y
o
844 (33.2) !
©
I o
561 (22.1)
©
o ©)| ®
i
V V ] #l] Hlo o
e

PucyHok 8.2 Bupg c6oky D1h

MG16Z250 Danfoss A/S © 01/2018 Bce npaBa 3awyiLyeHbl. 65



i
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BHewwHMe pa3mepbl 1 pa3mepbl K... PyKOBOACTBO N0 NPOEKTUPOBAHMIO
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8.1.2 Pa3mepbl knemm Kopnyca D1h
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8.2 BHelwwHune pa3mepbl 1 pa3mepbl Knemm kopnyca D2h

8.2.1 BHewHwue pa3mepbl D2h
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BHelwHWe pa3mepbl 1 pa3mepbl K... PyKoBOACTBO NO NPOEKTUPOBAHMIO
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BOI'IpOCbI MeXaHN4YeCcKoro MoHTa...

PyKOBOACTBO Nno NPOoeKTNpoBaHnIO

9 Bonpocbl MEXaHNYECKOrO MOHTaXa

9.1 XpaHeHune

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

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

9.2 [NopHATne ycTponcTaa

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

ABH/MAHUE!

PUCK NETAJIbHOIO NCXOOA W CEPbE3HbIX
TPABM

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

. Y6epuTecb, uTo NnogbemHoe obopyaoBaHue

HaxoAWTCA B HagneXawem paboyem COCTOAHMMN.

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

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

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

130BF685.10

PucyHok 9.1 PekomeHpyemblin cnocob nogbema

9.3 Pabouan cpepna

B cnyuae ycraHoBKM npeobpasosaTens 4acToTbl B MecTax,
rae B BO3[yxe COAepMaTcaA Kanau »KnaKocTu, Teepable
4acTULbl MW Bbi3blBalOLMeE KOPPO3KIO rasbl, yoeaurtecs,
4yTo HOMMHan IP/Tmn ycTponcTBa COOTBETCTBYIOT
oKpy»atoLWmum ycnosuam. TpeboBaHNA K OKpy»aloLen
cpefie cM. B 21aea 7.5 Ycnosus okpyxaroweti cpedbl.

YBEZJOMJIEHU

KOHOEHCALWMA

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

3KCTPEMAJIbHbBIE YCIOBUA OKPYKAIOLLEN
CPEQDI

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

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

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

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

9.3.1 la3bl

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

9.3.2 lMbinb

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

Mepuopunyeckoe TexobcnyKnBaHne

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

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

BeHTI/Iﬂf-ITOpr oxnaxXaeHunAa

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

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

9.3.3 lNloTeHuymManbHO B3pbIBOONACHbIE
cpenpbl

ABHVMAHUE!

B3PbIBOOINACHAA ATMOCOEPA

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

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

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

. B knacce e 3anpeleHo No6oe BO3HMKHOBEHME
NCKP.

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

JBuratenn c 3awmnTon Knacca e

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

Osuratenu c 3awmton Knacca d/e

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

MNpu ncnonbsoBaHun npeobpasoBatens B NOTEHLMANIbHO
B3pbIBOONacHON aTmocdepe ncnonb3ynTe cnepyioulee
o6opyaoBaHue:

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

. Jatumk Temnepatypbl PTC ana otcnexmsaHua
TemnepaTypbl ABUraTens.

L] KOpOTKVIe Kabenu aNeKTpoasuraTena.

. BbIxogHble CMHYconaHble GUNLTPbI, ecu
3KpaHMPOBaHHble Kabenu apuratens He
NCMONb3YIOTCA.
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MOHUTOPUHI C NCMOJIb30OBAHUEM
TEPMUCTOPHOIO AATYUKA OBUTATENA
MNpeo6paszoBaTeny 4acToTbl C AONONHUTENbHOI NNaTON
VLT® PTC Thermistor Card MCB 112 cepTudnunpoBaHbl B
COOTBETCTBUM €O cTaHgapTamu PTB gna ucnonb3oBaHusa B
NoTeHLMaNbHO B3PbIBOOMNACHbIX cpepax.

9.4 KoHdurypauum MoHTaka

B Ta6nuya 9.1 nepeymncneHnl JOCTYMHble KOHbUrypawmm
MOHTaXa AnA Kaaoro kopnyca. KOHKpeTHble MHCTPYKLMK
Mo YCTaHOBKe Ha CTeHe Wn NMOACTaBKe CM. B pyko8oocmee
no skcnayamayuu. Cm. Takxke 2/1aed 8 BHewHue pasmepel u
pasmepebl Knemm.

YBEJOMJIEHU

OwrbKa MOHTaXKa MOXeT npnBecTtn K neperpesy n
CHUXEeHNI0 YPpOoBHA Npon3BoAUTENIbHOCTW.

Kopnyc MoHTax Ha cTeHe/B MoHTax Ha nopacraBKe
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 3mo20 npeobpaszosamesns 4acmomsl
cmeneHobto 3awumesl Danfoss pekomeHOyem MOHMUPOBAMb €20 Ha
wume 8Hympu Kopnyca.

2) Mpeobpazosamerb 4acmMomol MOXHO yCMAHO8UMb OOHUM U3

cnedyloujux cnocobos.
- BepmukaneHo, Ha 3a0Heli n1acmuHe wuma.

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

- lopusoHmanvHoO Ha 3adHel nosepxHocMu
npeobpazosamesia 4acmomel, Ha 3a0Hel niacmuHe

wuma. Obpawatimece Ha 3aso0.

- lopusoHmanvHo, Ha 60Ko8oU nNosepxHoCMU
npeobpaszosamesns 4acmomel, Ha HUXHel naacmuHe
wuma. Obpawatimece Ha 3asoo.

YTto cnepyet yyecTb Npu yCTaHOBKeE:

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

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

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

. Y6epanTech, UTO BOKPYr YCTPOMCTBa [AOCTAaTOYHO
NPOCTPAHCTBA ANs HAAJIEXALUEro OXaXaeHus.
Cm. 2n1asa 5.8 0630p oxax0eHUs 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
CHMXKEHUIO YPOBHA NpousBoanTenbHocTU. [ina
nNpaBuWIbHON YCTAaHOBKMN crieaynTe yKasaHUAM B
enasa 9.4 KoHgueypayuu moHmaxa.

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

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

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

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

obopypoBaHue:
. OxnaxfeHne C NOMOLLbI0 BEHTUIALNOHHOTO
KaHana

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

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

YBEJJOMJIEHU

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

O6ecneybTe HEOBXOAMMbIN MOTOK BO34yXa ANA paguaTopa.

Tunopasmep [NiBepHoi/BepxHMIA BeHTunAtop papgnatopa

BEeHTUNATOP [M3/y4 (Ky6. cMm B MUH)]
[M*/u (ky6. cM B MUH)]

D1h 102 (60) 420 (250)

D2h 204 (120) 840 (500)

D3h 102 (60) 420 (250)

D4h 204 (120) 840 (500)

D5h 102 (60) 420 (250)

D6h 102 (60) 420 (250)

D7h 204 (120) 840 (500)

D8h 204 (120) 840 (500)

Tabnuua 9.2 HTEHCMBHOCTb LMPKYNALUN BO3AyXa B Koprycax
D1h-D8h

Tunopasmep [iBepHoOI/BEpXHMIA BeHTnnATop pagmnatopa
BEHTUNATOP [M?/4 (ky6. cM B MuH)]
[M?/4 (ky6. cM B MuH)]
E1lh 510 (300) 994 (585)
E2h 552 (325) 1053-1206 (620-710)
E3h 595 (350) 994 (585)
E4h 629 (370) 1053-1206 (620-710)

Ta6nuua 9.3 MHTEHCMBHOCTb LMPKYNALMM BO3AyXa B Kopnycax
E1h-E4h

9.6 CHWKeHne HOMUHAJbHbIX
XapaKTePUCTUK

CHUXEHNE HOMMHAJbHBIX XapakTepUCTUK ABNAETCA
CNOCO60OM YMEHbLUIEHWS BbIXOAHOIO TOKa AJ1A TOro, YTobbl
n3bexaTb OTKNIOUEHUA Npeobpa3oBaTena YacToTbl Npu
LOCTVKEHMM BbICOKMX TemnepaTyp B Kopnyce. Ecnin ectb
OCHOBaHUWs OXWAaTh, YTO NpeobpasoBaTesb YacTOTbl OyaeT
paboTaTb B 3KCTPEMasbHbIX YCNOBUAX, MOXHO BblbpaTb
605ee MOLYHbIN NpeobpasoBaTesib YacToTbl, UTOObI
UCKIIOUUTb HEOBXOLMMOCTb CHUKEHNUA HOMUHANbHBIX
XapaKTePUCTMK. ITO Ha3bIBAETCA CHUKEHVEM HOMUHAJIbHbIX
XapaKTePUCTUK BPYYHYto. B ocTanbHbIX criyyasx
npeobpa3oBaTefib YaCTOTbl aBTOMATUUYECKN YMEHbLUAET
BbIXOAHOW TOK, YTOObl UCKIOUNTH BO3HUKHOBEHME
neperpeBa BCNEACTBME IKCTPEMATbHBIX YCIOBUIA.

CHW)KeHne HOMUHANbHbIX XapaKTepUCTUK BPYUHYIO
Danfoss pekomeHgyeT Bbi6paTb NpeobpasoBaTenb YacToTbI
Ha OAWH Tunopa3mep 6onblue (Hanpumep, P710 Bmecto
P630), ecnn npucyTCTBYIOT Clegylolme yCioBua:
. Huskaa ckopocTb — pgnuTenbHas paboTta Ha
HM3KUX 060pOTax B MPUMEHEHNAX C MOCTOAHHbBIM
KPYTALLMM MOMEHTOM.

. Hun3koe faBneHve Bo3gyxa — 3KCmjlyaTauua Ha
BbicoTax Bbie 1000 m (3281 ¢yT).

. Bbicokan TemnepaTypa OKpy»alollell cpeabl —
paboTa Npu TemnepaType oKpy»atoLen cpeapl
10 °C (50 °F).

. Bbicokas yacToTa KOMMYyTaLWW.
. [nvHHble Kabenu anekTpoasuratens.
. Kabenu ¢ 6onblumm ceyeHunem.

ABTOMaTNYECKOE CHUMEHNE HOMUHANbHBIX
XapaKTepucTuk
YTo6bl YCTPaHWUTL Neperpes B Kopnyce, npeobpasosaTesnb
4acToOTbl aBTOMATUUECKU M3MEHAET YacTOTy KOMMyTaLuum
unm cxemy kommyTaummn (PWM Ha SFAVM) npu
06GHapyXeHnn cnepyioWwmx paboumnx ycnoBmii:

. Bbicokaa TemnepaTypa Ha nnate ynpasieHUsa uim

pagwvaTope.

o Bbicokas Harpyska Ha ABuratenb Uin HU3KaA
CKOPOCTb ABUraTens.

o MoBbiweHHOE HanpAxeHne B uenn noCctoAHHOro
TOKa.

YBEJJOMJIEHU

ABTOMaTUYECKOE CHUKEHNE HOMUHAJNbHBbIX
XapaKTepuUCTMK NPoNCXoauT MHaue, Korga ans
napametpa napamemp 14-55 Output Filter yka3aHo
3HaueHue [2] CuHyc.ounbemp, gukc.
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9.6.1 CHWKeHMe HOMUHANbHbIX
XapaKTepucTuK nNpu pabote Ha
HU3KKX CKOPOCTAX

Korga aBuratesib NOAKMOUEH K Npeobpa3oBaTenio YacToTbl,
HeobxoAnMmo obecneunTb AOCTaTOYHOE OXNaXKaeHue
apuratens. Tpebyemblil ypoBeHb OXNIAXKAEHWS 3aBUCUT OT
cnepyowmx GakTopos:

. Harpyska Ha asuratene.

. Pabouas ckopocTb.
. MpofomKnTenbHOCTb PaboTbl.

PexXnm ¢ noCcToAHHbIM KpyTAWMM MOMEHTOM

B NPUMEHEHNAX C (bVIKCVIpOBaHHbIM KpyTAWMM MOMEHTOM
MOTyT BO3HUKaATb I'IpO6J'IeMbI npun pa60Te Ha HU3KUX
o6op0Tax. B pexnmax ¢ NOCTOAHHbIM KPYTAWMM MOMEHTOM
ABUraTeslb MOXET neperpeBaTbCA Ha MalblX o6op0Tax n3-3a
HefOCTaTOYHOWM nogauun BO34yXa ANnA OXnaXAeHuma oT
BCTPOEHHOIo BEHTUNIATOPA ABUraTenA.

Ecnn pBuratenb NoctosHHO paboTaeT Ha 06opoTax,
COCTaBMAWMX MEHbLLE MONOBUHbI HOMUHAMILHOrO
3HaUYeHMs CKOPOCTY BPALLEHUA, TO HEOOXOLMMO
[OMOJIHATENbHO NOAABaTb BO3AYX A/1A OXNaXKAeHus
nasuratens. Eciv HeBO3MOXHO obecneumntb
[OMOJIHATENbHOE BO3AYLIHOE OX/aXKAeHMeE, Kak
anbTeEPHATVBY MOXHO MCMOJIb30BaTh [BUraTelb,
npeaHasHauYeHHbIV 4N1A MPUMEHEHNI C HU3KUMMU
CKOPOCTAMM/MOCTOAHHBIM KPYTALUM MOMEHTOM.

Pexxnmbl ¢ nepemeHHON (KBagpaTUYHO 3aBMCUMON)
BeJINYMHON KPYTALLero MOMeHTa

JononHuTenbHoe OXNnakaeHne Un CHUXKeHne
HOMUHaNbHbIX XapaKTepuCTWK ABuUraTens He TpebyeTtca B
NPVIMEHEHUAX C NEPEMEHHBIM KPYTALLMM MOMEHTOM, rae
KpYTALLMA MOMEHT NPONopLUMOHaNeH KBagpaTy CKOpocTy, a
MOLLHOCTb MPOMNopLMOHanbHa Kyby ckopocTu. O6blUHbIMU
nprMepamMn NPUMEHEHNIN C NEPEMEHHBIM KPYTALLUM
MOMEHTOM fIBMIAILOTCA LIeHTPOOEXHbIE HAcOChl U
BEHTUNATOPDI.

9.6.2 CHUXeHMe HOMMHaNbHbIX
XapaKTepPUCTUK C YBENNYEHNEM
BbICOTbI

C NoHWXeHVeM aTMOCPepHOro AaBeHnsa oxnaXkaatoLas
CNocobHOCTb BO3Ayxa yMeHbLuaeTcA. [py BbicoTe Haj
ypoBHeM Mopsa ao 1000 m (3281 ¢yT) cHKeHne
HOMMHaNbHbIX NapameTpoB He TpebyeTcA. Mpu BbicoTe
6onee 1000 m (3281 ¢yT) HEOOXOANMO CHMXKATb
JOMYyCTMMYI0 TemMnepaTypy OKpy»atowen cpepbl (Tavs) unu
MaKCMMasbHbI BbIXOAHOM TOK (lvitmax). Cm. PucyHok 9.2.

)

TaAmB, MAX g

Mo %) at 100% lout £
at TAMB, MAX HO NO 8

100% 0K F-5K
96%

-6 K F-11K

92% ~

\ \

\ \
Tkm 2km 3km  Altitude (km)
PucyHoK 9.2 CHuXeHune BbIXOAHOro TOKa B 3aBMCMMOCTU OT
BbICOTbl Haf} YPOBHEM MOpPA Npu TemnepaType oKpy»aiowein

cpenbl Tams,MAX

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

(107 °F) poctynHo 100 % HOMVHANIbHOIO BbIXOQHOIO TOKa.
Mpu Temnepatype 45 °C (113 °F) (Tams, max — 3 K)
goctyneH 91 % HOMMHANbHOIO 3HAYeHNA BbIXOAHOIO TOKa.
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9.6.3 CHMXeHMe HOMUHaNbHbIX XapakTepUCTUK AN1A TemnepaTypbl OKpy»KatoLero Bosayxa u
4aCTOTbl KOMMYTaLUN.

CHUXEHUE HOMUWUHAJIbHbIX XAPAKTEPUCTUK B COOTBETCTBUN C 3ABOACKMUA
HACTPONKAMMU

Ona npeo6pasoBarenein yactotbl Danfoss yxKe nNpeAycMOTPEHO CHUKEHME HOMMWHANbBHbIX XapaKTepucTmK no
TemnepaType okpy»aiowei cpefbl (55 °C (131 °F) Tamsmax 1 50 °C (122 °F) Tams,ava).

Bocnonb3yiitech rpadukamu ¢ Tabauya 9.4 no Tabnuya 9.5, uTo6bI ONpPefenuTb, CneayeT N CHUKaTb BbIXOOHOW TOK B
3aBMCUMOCTM OT YaCTOTbl KOMMYTaLMM 1 OKpY»KatoLlei Temnepatypbl. Ha rpadukax lout 0603HauaeT NpoLeHT oT
HOMMWHANbHOTO BbIXOAHOIO TOKa, a fsw MoKa3blBaeT YacTOTy KOMMYTaLUW.

Kopnyc MeTop Bbicokasa neperpyska (HO), 150 % HopmanbHasa neperpyska (NO), 110 %
KOMMyTauuu
D1h-D8h 60 AVM 110 = 110 =
P <
N90-N250 100 3 100 %
3 g
380-480 B = 5 =
—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 8 9 o 1 2 3 4 5 6 7 8 9
fsw [kHz] fsw [kHz]
SFAVM = 110 =
4 2
< N
110 = 100 2
2 R
100 %0 -
L90 %so
E 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 ] 2 3 4 5 6
fsw [kHz] fsw [kHz]
E1h-E4h |60 AVM 110 = 110 3
~N o
N S
| X X
N315-N500 100 3 100 3
380-480 B = -

= 90

lout [%]

lout [%

80

/
/
/

70 45°C1B°F)
50°C(122°F)
55°C(131°F) 60 55°C(131°F)

50°C(122°

N
S5}
J

60

0 1 2 3 4 5 6 7 0 ] ) 3 4 5 6 7
fsw [kHz] fsw [kHz]

SFAVM o

130BX479.11
130BX480.11

0
S

lout [%]
©
o

@
S

45°C (113 °F)

~
=]

70 40 "C (104 °F.
50°C(122°F) 45°C(113°F,

)
)
55°C(131°F) 150 °C (122 °F)|
5 3 4 5 55 °C (131 °F)|
fsw [kHz]

o
S

=3

0 1 2 3 4 5
fsw [kHz]

Tabnuua 9.4 Tabnubl CHUXKEHNA HOMUHANbHbBIX XapaKTepucTuK Ana npeobpasoBaTeneil YacTOTbl C HOMUHANbHBIM HanpsXeHem
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380-480 B
Kopnyc MeTon Bbicokaa neperpyska (HO), 150 % HopmanbHas neperpyska (NO), 110 %
KOMMyTauunmn
D1h-D8h |60 AVM 1o = 1o 5
= N
5 g
N55K-N315 P M
100 8 100 3
]
525-690 B - =
%
F 90 g
E 80 g * \\
\ 70 45°C(113°F)
. 50°C(12p°F) 50°C(122°F)
55°C(13]°F) 60 55°C131°F)
60 50
0 1 2 3 4 5 6 7 0 3 4 5 6 B
fsw [kHz] fsw[kHz]
SFAVM = =
110 5 110 3
§ NA
] 100 &
100 [ &
_ %
§90 g
) 380
7 40°C(104°F)
70 45°C (113 °F) 45°C (113 °F)|
50°C (122°F) 60 50°C(122°F)
0 55°C (131 °F) 55°C (131 °F)
0 1 2 3 4 5 50
fsw [kHz] 0 2 3 4 5
fsw [kHz]
E1h-E4h 60 AVYM 110 = 110 =
= =
g 8
NA NA
N355-N710 100 ] 100 S
2 2
525-690 B N " 0 N =
=90 g I~ N
g ™~ N 5 ™~
5 ™~ 5 8 N
380 T
\\ 7 I~ 45°C[(113°F)
70 50°C[(122°F) ~s0cli22p
55°C|(131°F) 60 55°C131°F)
60 50
00 05 10 15 200 25 [kjﬁ 35 40 45 50 55 00 05 10 20 25 30 35 40 45 50 55
fsw [kHzZ]
SFAVM 110 = =
= 110 o
2 g
100 2 g
8 100 A
g 9 %0
5
o —_
g
80 = 80
5
o 45°C(N3°F) 70 40°C(104°F)
50 °C(1R2°F) . o
45°C(113°F)
55°C(1B1°F)
60 60 < .
00 05 10 15 20 25 30 35 40 50°C(1R2°F)
fsw [kHz] 55°C(1B1°F)
50
0.0 0.5 1.0 1.5 20 25 3.0 35 4.0

fsw [kHz]

Ta6nwu,a 9.5 Taﬁﬂl/lubl CHNXKEeHUA HOMUHAJNIbHbIX XapaKTepuctnk ana npeo6pasoBaTene|7| 4acCTOTbl C HOMWHANbHbIM HanpAXeHnem

525-690 B
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10 Bonpochbl 31eKTPMUYECKOro MOHTaXa

10.1 VIHCTPYKUUM MO TEXHMKe
6e3onacHoCTn

O6wue yKazaHnA No TeXHWKe 6e30MacHOCTM CM. B
2nasa 2 TexHuka 6ezonacHocmu.

ABHWUMAHWUE!

MHAYUWPOBAHHOE HAMPAMEHUE

MHAayumpoBaHHOE HanpsXeHue OT BbIXOAHBIX Kabeneid,

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

. MpoknagbiBaiiTe BbIXOAHbIE Kabenu ABuratens
OTAENbHO WM NCMONb3YNTe SKPaHNPOBaHHbIE
Kabenu.

. OpHoBpeMeHHO 6noKupyiiTe Bce
npeo6pasoBaTeny 4acToThbl.

ABHWUMAHWUE!

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

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

Heco6niopeHvie peKoMmeHAaLuMi NprBefeT K TOMY, YTO
RCD He cmoXeT obecneunTtb HeOGX0ANMYIO 3aLUUTY.

3awmTa oT NneperpysKku nNo ToKy
. B nprvMeHeHnsAX ¢ HECKOJIbKMMU ABUraTeNIAMM
Heo6xo4MMO Mexay npeobpasoBaTesiem YacToTbl
W ABWraTefieM UCMOb30BaTb AOMONHUTENIBHOE
3aWmMTHOE 06OPYAOBaHME, TAKOE KaK YCTPOMCTBA
3alWTbl OT KOPOTKOrO 3aMblKaHWA UK
YCTPOWCTBa TEMNOBOWA 3alWTbl ABUrATENS.

. [ns 3aWuThl OT KOPOTKOrO 3aMblKaHMA U
neperpysKku no ToKy AOMKHbI GbITb YCTAHOBMEHDI
BXOLHble NpefoxpaHuTtenu. Ecnu npegoxpanutenu
OTCYTCTBYIOT B 3aBOACKOM KOMMMEKTaLum, Ux
[OJIXKEH YCTaHOBUTb CMELManuCT BO Bpems
MOHTaXa. MaKcMmasnbHble HOMUHarbI
npefoxpaHuTenen cm. B
enasa 10.5 MpedoxpaHumenu u asmomamuyeckue
8blK/I0Yamenu.

Tun n HomMuHanbl NPOBOAOB
. Bca npoBogka gomkHa COOTBETCTBOBATb
rocyfapcTBeHHbIM 1 MECTHbIM HOPMaMm 1
npasBniam B OTHOLIEHUUN CeYeHMA NpoBoJa 1
TemnepaTyp OKpy»aloLlen cpebl.

. PekomeH0BaHHbIN NPOBOA NOAK/IIOUYEHUA
NUTaHNA: MeHbI NPOBOA HOMUHANOM He HUXe
75 °C (167 °F).

PekomeHzyemble TUNbI 1 pa3mepbl MPOBOLOB CM. B
2nasa 7.6 TexHuyeckue xapakmepucmuku kabened.

ANPEAYNPEXOEHUE

NOBPEXOEHUE UMYLLECTBA

3awmTa aneKTpoABUraTens oT neperpysku He BK/IOYEHa
B 3aBOJCKMX HacTpoiiKax. AnsA go6aBneHnsA gaHHON
$yHKUMM yctaHoBuTe napamemp 1-90 Motor Thermal
Protection B 3HaueHue [ITP: omkaoyerue] vnn [ITP:
npedynpexo.]. Ana pbiHka CeBepHoi AMepuKku: GyHKLMM
3awmThl ¢ nomoublo TP obecneumBaloT 3aWuTy
ABUraTens or neperpysku no knaccy 20 cornacHo
Tpe6oBaHuam NEC. Ecnn He ycTaHOBUTL B NapameTtpe
napamemp 1-90 Motor Thermal Protection 3HaueHune [ITP:
omksnioyeHue] unu [3TP: npedynpexo.], 3awuTa gBuratens
OT neperpysku 6yfeT OTKIIOYEHa 1 Neperpes ABuratens
MOXET NPUBECTN K NOBPEXAEHUNIO MMYLLeCTBa.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

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

ﬁov(PNP)

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

Motor

Brake
resistor
(optional)

]

Regen (optional)

(AOUT) 42

S801/Bus Term.

\

\

\

\

\

\

\

\

\

\

| OFF-ON
(@)

|

\

\

\

\

\

\

\

\

\

5V

RS485

interface

ON=Terminated
OFF=0Open

(P RS485) 68

(N RS485) 69

(COMRS485) 61

240V AC, 2A

400V AC, 2A

1
i

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

il

240V AC, 2A

400V AC, 2A

Brake temperature
(NCO)

(PNP) = Source
(NPN) = Sink

PucyHok 10.1 Cxema OCHOBHbIX NMOAKIOYEHNI

A = aHanorosbiii, D = undposoin

e30bf111.12

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

10.3.1 lMogknoveHne sneKTponnuTaHnA

YBEJJOMJIEHW

Bca cuctema Kkabenen fonxkHa cOOTBETCTBOBaTb
rocyfapCcTBEHHbIM 1 MeCTHbIM HOpMaM 1 NpaBuiam B
OTHOLUEHUN ceuyeHnsa Kabenen n Temneparypbl
oKpy»Kaioulen cpegbl. MpumeHeHusa UL Tpebyiot
MCNoNb30BaHNA MefAHbIX NPOBOAHNKOB, PacCUNTaHHbIX
Ha 75 °C (167 °F). B npumeHeHuAX, He
cepTudmuUmpoBaHHbIX cornacHo UL, moryT
MCNonb30BaTbCA 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 NpeaoxpaHuTenei, Ana
3aLWmMTbl Npeobpa3oBaTens YacToTbl cnefyeT UCMoNb30BaTh
peKkomeHayeMble naaBKme npeaoxpaHnuTeni.
PekomeHfyemble npefoxpaHuTenn nepeyncneHsl B

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

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

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

L 95 PE @

PucyHok 10.2 MNogkntoueHne Kabens sneKkrponutaHus

YBEJJOMJIEHU

Ka6enb aBuratens pomkeH 6biTb 3KpaHNPOBaHHbIM/
3awmweHHbIM. Ecnn ncnonbsyeTtca HesKpaHUPOBaHHbIN/
He3alWMWLLEeHHbIN Kabenb, HekKoTopble TpeboBaHnsa IMC
OKaXyTcA HeBbINOSIHEHHbIMU. Vicnonb3yiTe
3KpaHUpPOBaHHbI/3aWMLIEeHHbIA Kabenb aBuratens,
4YTO6bI COOTBETCTBOBATb TPE6OBaHUAM MO OrpaHNYEHII0
3NEKTPOMarHUTHOro nsnyvyeHua. na nonyyeHus
OONOJIHNTENbHbIX CBeAeHUn cM. es1asa 10.15 MoHmak ¢
yuyemom mpe6osaruti SMC.

3KpaHupoBaHue Kabenei

MN36erate MOHTaXa C MCMONIb30BAaHNEM CKPYUYEHHBIX
KOHLIOB 3KpaHa (CKPYTOK). 9TO cHuKaeT 3deKTUBHOCTb
3KpaHUPOBaHWA Ha BbICOKMX YacToTax. Ecnu Heobxoanmo
pa3opBaThb 3KpaH ANA MOHTaXa pasbefuHUTENA Unm
KOHTaKTOpa ABuratend, B gasbHenwem cnegyet
BOCCTAaHOBUTb HEMpepbIBHOCTb 3KpaHa, obecneunBas
MUHUMANIbHO BO3MOXHbIV MUMMNeJaHC BbICOKUX YacTOT.

MpricoeanHuTe 3KpaH Kabensa aBuratens K passasbiBatolyen
naHenn npeobpaszoBaTens YacToOTbl U K MeTaIMyeckomy
Kopnycy asuraTens.

Mpu nogkntouyeHNN 3KpaHa obecneybTe MakKCUMaNbHO
BO3MOXKHYIO NJiowaZib KOHTaKTa (C nomolLblo KabenbHOro
3a’KMMa); UCMONb3yNTe MOHTaXHble YCTPONCTBA
npeob6pasoBaTens YacToTbl.

AnvHa n ceueHune Kabenein

MNpeobpasoBaTenb YacToTbl NpoTecTMpoBaH Ha SMC npu
3aflaHHOW AnnHe Kabena. [InA CHUXKeHNA YPOBHA Lyma U
TOKOB yTeuku Kabenb gBuratena fOmKeH O6biTb Kak MOXHO
605ee KOPOTKUM.

Yactota KOMMyTauun

Mpw ncnonb3oBaHWW NpeobpasoBaTenen YacToTbl
COBMECTHO C CMHYCOUAHbIMU GUAbTPamMu,
npeaHasHaYeHHbIMU 418 CHUXKEHMA aKyCTUYeCKOro Lyma
ABuratens, YactotTa KOMMyTaLUMK [OMKHa YCTaHaBAMBaTbCA
B COOTBETCTBMU C yKasaHuaMU B napamemp 14-01 Switching
Frequency.

Knemma 96 | 97 | 98 | 99
- U \' W | PEV [HanpsxeHue gsuratens, 0-

100 % Hanps»eHunAa cetu. 3

npoBoAda OT ABUratena.

- Ut | vl | W1 CoegnHeHne No cxeme
PE" | TpeyronbHuKa.
- W21 U2 | V2 6 NpPOBOAOB OT ABUraTens.

- Ul | V1 | W1 | pe" |CoeauHeHne no cxeme
3ge3fpl: U2, V2, W2

U2, V2 n W2 coeaunHsaoTtca
oTAeNbHO.

Ta6bnuua 10.1

1) ModKoYeHue 3auumHo20 3d3emsieHus

YBEJJOMJIEHU

Mpwu ncnonb3oBaHun ABuratenein 6e3 GymaxHon
nsonAauumn ¢pasHoil 06MOTKN NN APYroii yCUIIeHHOM
M3onALMK, NPUrofHoN Ana paboTbl C UICTOYHNKOM
HanpsA)XeHusA, Ha BbixofAe Npeob6pasoBaTens 4acToTbl
cnepyeT YCTaHOBUTb CUHYCOMAHDBIN GUIbTP.
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Motor Motor <
u, v, w, u, v, W, =
<
—8—3C ® 3 ®) N
~
Uw vw 1 U1 V‘ W1
O O O
FC FC
96 97 98 96 97 98

Y A

PucyHok 10.3 MNogknioueHve Kabens snekrpoaBuratens

10.3.2 lNogkntoyeHme WnHblI MOCTOAHHOIO
TOKa

Knemma WnHbI NOCTOAHHOIO TOKa ncnonb3lyeTca anA
pPe3epBHOro NNTaHMA NOCTOAHHbIM TOKOM, 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

PaspeneHune Harpysku no3BonseT CoefuHATb
MPOMEXYTOUHbIE Lienn NOCTOAHHOIO TOKa HeCKOJSIbKUX
npeobpasoBateneii Yactotbl. CM. onucaHve B

2nasa 5.6 OnucaHue pasoeneHusa Hazpy3Ku.

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

Knemma DOyHKUMA

88, 89 Pa3peneHmne Harpyskmn

Ta6nuua 10.3 Knemmbl pasgeneHns Harpysku

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

oyTa).

10.3.4 MopknoueHne Kabens
aneKTpoaBuraTens

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

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

. CeyveHnie TOPMO3HOro Kabens [OMKHO
COOTBETCTBOBATb TOPMO3HOMY MOMEHTY.

Knemma OyHKUMA

81, 82 Knemmbl nogkntoyeHnsa TOPMO3HOro pesncropa

Ta6nuua 10.4 Knemmbl NogKnoueHsi TOPMO3HOro pesncropa

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

YBEZJOMJIEHU

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

10.3.5 lNMogkntoyeHne nepcoHanbHOro
KoMnbloTepa

[na ynpaeneHusa npeobpasoBaTtenem yactotbl ¢ MK
ycTaHOBUTe nporpammy HacTponkn MCT 10. MK
NOAKIIOYAETCA CTaHA4APTHbIM Kabenem USB (xocT/
YCTPONCTBO) Unu yepes nHtepdeinc RS485. MoapobHee o
RS485 cm. B pasdesie, noc8AUEHHOM yCmaHoske u
Hacmpolike RS485 B PykosoOcmee no npoekmuposaHuto
VLT® HVAC Drive FC 102, 355-1400 kBm.

USB aBnaeTca nocsiiefoBaTeslbHOWM WWHOW C YeTbipbMsA
3KpaHMPOBaHHbIMW MPOBOAAMM, N3 KOTOPbIX KOHTAKT
npoBoAa 4 ABNAETCA 3a3eM/IEHUEM U NMOAKIIOUEH K SKpaHy
nopta USB B komnbtoTepe. Bce ctaHgapTHble MK
BbINycKaoTca 6e3 ranbBaHnyeckomn pa3sasku nopta USB.
YT06bl NPefoTBPaTUTL NOBPEXAEHNE XOCT-KOHTpOIepa
USB uepe3 USB-kabenb, cnepyiite pekomeHZaLusm no
3a3eM/IeHNI0, U3NOXKEHHbIM B pykogodcmeae no
3Kcnayamauyuu.

MG16Z250
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Ona 3awmTbl xocT-KOHTponnepa USB B MK oT pasHocTn
NnoTeHUnanoB 3asemneHna npu nogknoyeHun MK k
npeobpasoBatento yactotbl no USB-kabento Danfoss
pekomeHpayeT ncnonb3oatb nsonatop USB ¢
ranbBaHMYyeCcKon pa3BA3Kkon. Kpome Toro, pekomeHayeTca
He 1MCnonb30BaTb ceTeBoM Kabenb MK ¢ 3azemnaowmum
KoHTakToM, Koraa MK nogknioueH K npeobpasosatenio
yacTtotbl no USB-kabento. 3T pekomeHaauuy no3BonsioT
CHM3UTb Pa3HOCTb NMOTEHLMaNOB 3a3eMJIEHMSA, HO He
YCTPaHAIOT BCE Pa3NnumMA NOTEHLUMANoB NpY 3a3eMIEHUN U
JKpaHe, NoaKoyeHHbIX K nopty USB Ha MK.

10.4 TllpoBoaKa 1 KNnemmbl 371eMEHTOB
ynpasneHus

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

O npaBunbHOM 3a3emieHnn Kabenen ynpasBneHus cm.
PucyHok 10.4.

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

4 Ecnmn ncnonb3ylotcsa oueHb AfIMHHbIE Kabenu ynpasneHus,

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

5 Mpu ncnonb3oBaHun Kabenen nNocnefoBaTeNlbHON CBA3MN
INA YCTPAHEHWUA HN3KOUYACTOTHBIX Mapa3nTHbIX TOKOB
MeXAay ABYMA Npeobpa3oBaTeniiMU YacTOTbl HYXKHO
NoAKNoUNTL OANH KOHEL, 3KpaHa K Knemme 61. dTa
KnemMMa MOAKIIIoYaeTCA K 3a3eMIEHNI0 Yepe3 BHYTPEHHIO0
pe3ncTmBHO-eMKocTHYI0 Lenb (RC-uenb). ina cHKeHnA
nomex mexgay npoBogHvKamu npu anddepeHLmanbHOM

BKAKYeHNN I/ICI'lOJ1b3yI7ITe Kabenu ¢ BUTbIMU napamun.

PucyHok 10.4 Mpumepbl 3a3emneHna

10.4.1 MNpoknagka kabenen ynpasneHna

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

. M3onnpyiTe npoBofa NOAKMIOYEHUS S1IEMEHTOB
yrpaBeHns OT BbICOKOBOJLTHbIX Kabener.

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

MNopaknioueHne neprdpepuninHon WNHbI

MogkniounTe NPOBOAKY K COOTBETCTBYIOLNM
JOMOJIHUTENbHBIM YCTPOWCTBAM Ha MnaTte ynpasieHuA.
MoppobHee cm. B COOTBETCTBYIOLLEN UHCTPYKLMN ANA
neprdepnintHON WiHbIL. Kabenb fomkeH 6biTb 3aKpenneH
CTAXKKaMM 1 NPOJIOXKEH BMeCTe C ApyrMMu nposojamm
ynpaBneHuna BHyTpu ycTponctea. Cm. PucyHok 10.5.

E30BF888.10

PucyHok 10.5 MapupyT npoknagku npoBOAKN nnatbl
ynpasneHua gna E1h. MapwpyTt npoknagku B Kopnycax E2h n
D1h-D8h aHanoruueH.
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10.4.2 Knemmbl ynpaBneHuA Knemma MapameTp YctaHoBKa | OnucaHue
no
Ha PucyHok 10.6 noka3aHbl CbeMHble pasbembl ymonua-
npeobpasoBaTensa YyactoTbl. OYHKLMU KIEMM 1 HaCTPOWKM Huio
no ymonuaHuio npvisegexol B Tabauya 10.5 — 61 - - BctpoeHHbiit
Tabnuya 10.7. Pe3nNCTUBHO-
eMKOCTHOW GunbTp
° ANA noaKnioyeHna
5 3KpaHa Kabena npwu
% HannumMm npobnem c
- 3MC.
68 (+) Ipynna - NHTepdenc RS485. B
napamempos KayecTBe OKOHEeYHOro
8-3* COMPOTMBAIEHUA 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 PacnonoxeHuve Knemm ynpasjiieHus ymonya-
HUIO
12,13 - +24 B nocr. | MutaHue 24 B nocT.
o TOKa TOKa AnA undpoBbIx
17j0005j®®®©©©g g BXOZOB W BHELLUHUX
76168 69 ['39 42 50 53 2 AATUVKOB.
. % - MakcmmanbHbI
AN 3 BbIXOQHOM TOK
5 j50©© P @oég cocTtasnaeT 200 mA
519 50 37 INA BCeX Harpysok
sescmene L
% e — 18 Mapamemp [8] Myck | LUndposble BXOAbI.
5-10 Terminal
. 18 Digital Input
1 Knemmbl nocnepoBaTenbHON CBA3MN 19 Nlapamemp [10] Pesepc
2 Knemmbl umMppoBbIX BXOAOB/BbIXOA0B 5.11 Terminal
3 Knemmbl aHanoroBbix BXOA0B/BbIXOA0B 19 Digital Input
32 Mapamemp [0] He
PucyHok 10.7 Homepa KjiemMm Ha pasbemax 5-14 Terminal | ucnonbayem
32 Digital Input ca
33 Mapamemp [0] He
5-15 Terminal | ucnonesyem
33 Digital Input ca
27 lMapamemp [2] Beibez, | Ona undposoro
5-12 Terminal UHBEPCHbIU | BXOAA UK BbIXOAA.
27 Digital Input Mo ymonuaHuio
29 lapamemp [14] Qukc. |HACTPOEHbI B
5-13 Terminal yacm. KayecTBe BXOAOB.

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

‘ i i

[_RELAY1 | \

RELAY 2

=
I

101 ]102]03 LO5

PucyHok 10.8 Knemmbl pene 1 n pene 2

Knemma MapameTtp YcTaHoBKa | OnucaHune Knemma MapameTp YctaHoBKa | OnucaHune
no no
ymonua- ymonuya-
HUI0 HUIO
20 - - Obuwas Knemma ans 55 - - O6bwwuin ana
LndpOBbIX BXOLOB 1 aHanoroBoro BXxopa.
noteHuman 0 B gna
nuTaHus 24 B. Ta6nuua 10.7 OnucaHUA KNemMM aHaNoroBbiX BXOAOB/BbIXOLOB
37 - STO Ecnn He
ncnonb3yerca Knemmbi pene

130BF156.10

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

o Knemmbl Ha BCTPOEHHOM AOMOJIHUTESIbHOM

YMONYaHuIo. o6opynoBaHuU. CM. MHCTPYKUUN K
COOTBETCTBYIOLLEMY AOMONHUTENTbHOMY
Ta6bnuuya 10.6 OnucaHmna Knemm LudpPoOBbIX BXOAOB/BbIXOA0B 060pyA0BaHUIo.
Knemma MapameTtp YctaHoBKa [ OnucaHne Knemma MapameTp YctaHoBKa |OnucaHme
no no
ymonua- ymonya-
HUI0 HUI0
39 - - Knemma obuiero 01, 02, 03 |Mapamemp [0] He Bbixoa pene tuna
nposoja And 5-40 Function | ucnonesyem [Form C. ina
AHanoroBoro BbIXoAa. Relay [0] ca NOAKoYEeHUA
42 lNapamemp [0] He Mporpammupyembiii 04, 05, 06 |lMapamemp [0] He HanpsXeHua
6-50 Terminal | ucnone3yem | aHanoroBsbli BbIXOA. 5-40 Function | ucnosnb3yem | NepeMeHHOro un
42 Output cAa AHanoroBbln cUrHan Relay [1] cAa NOCTOAHHOIO TOKa, a
0-20 MA nnn 4-20 mA TakXe pe3nCTUBHbIX 1
npn makc. 500 Om. VNHOYKTUBHbIX
50 - +10 B nocr. | Mutanme 10 B nocr. Harpysok.
TOKa TOKa Ha aHasoroBbIxX
BXODaX ANl Ta6bnuuya 10.8 OnucaHue Knemm pene
noaKIoYeHns
roTeHUMoMeTpa nnn
TepmucTopa.
Makcumym 15 mA.
53 Ipynna 3afjaHne | AHanorosbli BXOA.
napamempos Ona HanpskeHUa unm
6-1% ToKa. MNepeknioyatenu
AHanozosell A53 n A54
8x00 1 MCnonb3yloTca Ans
54 pynna O6patHas | Bbl6opa MA unu B.
napamempos CBA3b
6-2%
AHanozoseil
8x00 2
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10.5 MMpenoxpaHuTenu 1 aBTOMaTUYECKMe BbIKNOYaTeNn

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

PekomeHpyemble npepoxpaHutenu D1h-D8h

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

Mogpenb 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

Ta6bnuua 10.9 HomuHanbl cnoBbIx/NONyNpoBOAHNKOBbIX NpepoxpaHuTenein ana D1h-D8h

Mop- Bo3morkHble npegoxpaHutTenn
enb 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 | A070URD31KI0315
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

Ta6bnuua 10.10 BosmoxHble cunoBble/nonynpoBofHuKoBble npepoxpaHutenn ana D1h-D8h, 380-480 V

Mogenb 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

Ta6nuua 10.11 Bo3moxHble cunoBble/nonynpoBoaHNKoBbie npegoxpaHutenu ana D1h-D8h, 525-690 B

Bussmann

HomuHanbHble XxapaKTepucTukn

LPJ-21/2SP

2,5 A, 600B

Ta6nuua 10.12 PekomeHpauuy no npefoxpaHutenam oborpesatena B kopnycax D1h-D8h
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Ecnu npeobpasoBatenb Y4acToTbl MOCTaBNAETCA 6e3 CeTeBOro pacLenuTens, KOHTaKTopa WM aBTOMaTMUYeCKOro BbIKJlouaTens,
HOMWHasbHbIV TOK KOPOTKOro 3ambikaHua (SCCR) npeobpa3soBaTena yacTtoTtbl coctaBnseT 100 000 amnep npw Bcex
HanpsxeHuax (380-690 B).

Ecnn npeobpasoBaTenb YacToTbl MOCTABNAETCA C CETEBbIM pacLenuTesieM, HOMUHaMbHBIN TOK KOPOTKOro 3amblkaHua (SCCR)
npeobpasoBaTensa yactoTbl coctaBnseT 100 000 amnep npu Bcex HanpskeHmaAx (380-690 B).

Ecnn npeobpasoBaTenb YacToTbl MOCTABAAETCA C aBTOMATUYECKUM BbIK/IlOUaTeNleM, HOMUHAJIbHBIA TOK KOPOTKOMO 3aMblKaHWs
(SCCR) 3aBUCKT OT HanpsxeHua. Cm. Tabsuya 10.13.

Kopnyc 415 B 480 B 600 B 690 B
Dé6h 120000 A 100000 A 65000 A 70000 A
D8h 100000 A 100000 A 42000 A 30000 A

Ta6bnuua 10.13 D6h n D8h, nocTtaBnsieMbie c aBTOMaTMUYECKMUM BblK/loUyaTenem

Ecnn npeobpasoBaTenb YacTOTbl NMPOCTABNAETCA TONbKO C KOHTAKTOPOM M 3alUMLLEH BHELWHUMYW NPefoXpaHNTeNAMA B
cootBeTcTBUM C Tabauya 10.14, SCCR npeobpasoBaTens 4acToTbl MMEET cleaylowme 3HauyeHua:

Kopnyc 415 B 480 B 600 B 690 B
IECY uL? uL? IECY
Dé6h 100000 A 100000 A 100000 A 100000 A
D8h (3a ucknioueHnem moagenu N315 T4) 100000 A 100000 A 100000 A 100000 A
D8h (tonbko mogenb N315 T4) 100000 A MNpoKoHCynbTMpyNTECh HenpumeHnmo Henpumernmo
C M3roToBuTENEM

Ta6nuua 10.14 D6h n D8h, nocTtaBnsfiemMmblie C KOHTaKTOPOM

") C npedoxparumenem Bussmann muna LPJ-SP unu Gould Shawmut muna AJT. HomuHanel npedoxpaHumeneli makc. 450 A ona D6h u makc.
900 A ona D8h.

2 ina ammecmayuu UL & napannenvHeix yensx 00/XHbl UCNosb308ameca npedoxpaHumenu Class J unu L. HomuHanel npedoxpanumened
Mmakc. 450 A dna D6h u makc. 600 A ona D8h.

PekomeHpyemble npepoxpanutenu ana E1h-E4h

MpepoxpaHnTenw, ykasaHHble B Tabauya 10.15, MOTYT UCNONb30BaTbCA B CXEME, CMOCOBHOM (B 3aBUCMMOCTU OT
HOMWHANIbHOTO Hanps»KeHnsA Npeobpa3oBaTena YacToTbl) BblAaBaTb CUMMETPUYHBINA 3bdeKTrBHDBIN Tok 100 000 A. Mpn
NCMOJIb30BaHNM MPaBUIbHbIX NPefoXpaHuTeNell HOMUHabHBIN TOK KOpoTKoro 3ambikaHua (SCCR) B npeobpa3oBatene
yacToTbl cocTanseT 100 000 A (3¢¢.). MpeobpazosaTtenu yacToTbl B kopnycax ETh n E2h noctaBnsoTca co BCTPOEHHbIMM
npefoxpaHuTenamu, obecneunBaoLMMK 3aLUTY OT TOKa KOPOTKOro 3ambikaHuA (SCCR) 100 KA 1 cooTBeTCTBME TpebOBaHNAM
K KOPMyCHbIM Npeobpa3oBaTensim YacToTbl, n3noxeHHbIM B UL 61800-5-1. Mpeobpasosatenn yactotbl E3h 1 E4h gna 3awutsl
oT Toka SCCR, pasHoro 100 KA, fOMKHbI OCHALATbCA NpegoxpaHuTenamu Type aR.

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

Ta6bnuua 10.15 BosmoxHblie npefoxpanutenu ansa E1h-E4h

Bussmann HomuHanbHble XapaKTepncTnkm
LPJ-21/2SP 2,5A,600B

Ta6nuua 10.16 PekomeHgauuu no npegoxpaHutensam o6orpeBatens B kopnycax ETh-E2h
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YBEZJOMJIEHU

PACLENUTENDb

AnAa cobniofeHns Tpe6oBaHuMi K 3awmTte no Toky SCCR (100 KA) Bce 6noKuM, 3aKka3aHHble 1 NocTaBaAAeMble C
YyCTaHOBJNIEHHbIM Ha 3aBofe pacuenuTtenem, TpebyloT 3alynTbl NapanienbHbIX Lienei ¢ noMmolybio npegoxpaHutenen Class
L. Ecnn ucnonb3yetcAa aBToMaTMYECKNI BblKoYaTenb, HOMUHaNnbHbIN TOK SCCR coctaBnaeTt 42 KA. KOHKpeTHbIN
npepoxpaHutenb Class L nog6upaetca no BXOAHOMY HanpAXeHNIo 1 HOMUHaJIbHOW MOLLHOCTN Npeobpa3oBaTtens
YyacToTbl. BxogHOe HanpsXeHNe N HOMWHaNbHaA MOLHOCTb YKa3aHbl Ha NacnopTHol Tabnuuke nsgenus. NogpobHee o

NnacnopTHbIX Tabnnukax cm. B pyKoeoacmse no 3kcniyamayuu.

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

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

380-480 355-450 (500-600) 42000 ABTOMaTUYECKUI BbIKOYATENb
100000 MpepoxpaHuTens Class L, 800 A

380-480 500-560 (650-750) 42000 ABTOMaTUYECKUI BbIKOYATEND
100000 MpepoxpaHutens Class L, 1200 A

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

525-690 710-800 (750-950) 42000 ABTOMATUYECKUI BbIKOYaTENb
100000 MNpepoxpaHutens Class L, 1200 A

10.6 [Buratenb

C npeobpaszoBaTesiem YyacToTbl MOTYT UCMOb30BaTLCA

nobble TpexdasHble CTaHAAPTHbIE aCUHXPOHHbIE ABUraTenu.

Knemma OyHKUMA
96 u/m

97 V/T2

98 W/T3

99 3emnsa

Ta6nuua 10.17 Knemmbl ynpaBneHus gBuratenem,
obecneynBaoLe BpalyeHMe No YacoBOW CTpenke

(3aBopcKaa HacTpolika)

HanpasneHue BpalleHMA MOXET GblTb N3MEHEHO NMyTeM
nepeknioyeHna AByx ¢a3 B Kabene gBuratena uu
nocpeacTBOM M3MEHEHMA HaCTPOWKK B

napamemp 4-10 Motor Speed Direction.

MpoBepKy BpaLleHNA MOXHO BbIMOAHWUTbL C MOMOLLbIO
napameTpa napamemp 1-28 Motor Rotation Check n
BbIMOSIHEHNA LWIArOB, N306paXKeHHbIX Ha PucyHok 10.9.

Motor 3
U 2 VZ WZ §
O—oc—O T

wn

~

Motor
UZ VZ WZ

97

Y

PucyHok 10.9 M3meHeHne HanpaB/ieHUA BpalleHUA ABuUratens
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10.6.1 TennoBas 3awuTa gsuratens

NeKTPOHHOE TEeMNoBOe pene Npeobpa3oBaTens YacToTbl
umeet atTtectayuio UL ana 3awwmTbl OT neperpyskm ofHoOro
aBuratens, Korga ana napamemp 1-90 Motor Thermal
Protection yctaHOBNEHO 3HayeHue 3TP: omkaoyeHue, a AnA
napamemp 1-24 Motor Current — 3HaueHMe HOMWUHANbHOIO
TOKa ABuratens (CM. MAacropTHYo Tabnuuky aBuratens).
[nA TennoBow 3awWuUTbl ABUraTENA MOXHO TaKXe
MCnofb30BaTh AoNONHUTeNbHylo nnaTy VLT® PTC Thermistor
Card MCB 112. J1a nnaTa oTBeyaet TpeboBaHuam ATEX no
3alwuTe aBuratenen BO B3pbiBOOMACHbIX 30Hax 1/21 n 2/22.
Korpa ans napamemp 1-90 Motor Thermal Protection
ycTaHoBfeHO 3HauyeHune [20] ATEX ETR n ncnonb3syetca MCB
112, MOXHO paboTaTb ¢ aBuratenem Ex-e Bo
B3pbIBOOMNaCHbIX 30Hax. [NNogpobHee o HacTpolike
anekTpoaBuratenei Ex-e c uenbio obecneyeHms
6e3onacHoi paboTbl CM. pyKo8odcmao no
npo2pammuposaHuro.

10.6.2 [lMapannenbHoe NoAKOYeHne
JBuratenemn

Mpeobpa3oBaTesib YaCTOTbl MOXET YNPaBAATb HECKObKAMM
napannenbHo NOAKMIOYEHHbIMU ABuraTenamu. PasnnuHoie
CXeMbl MapannenbHoro NOAKYEHNA ABUraTeNen cm. B
PucyHok 10.10.

Mpw ncnonb3oBaHNWW NapanneNbHOro NOAKIIOYEHUA
ABUraTenei crepyeT yunTblBaTb Cleaylolne MOMEHTbI:
. MprMeHeHUA ¢ NapannenbHbIMU ABUraTENAMU
JOMKHbI paboTtatb B pexume U/F (B/Tu)

. B HEKOTOpPbIX CUCTEMAX MOXET UCMOMb30BaTbCA
pexunm VCC*.
. O6wuin ToK, NOTpebnaemblin ABUraTeNAMU, He

JOMKeH NpPeBbIWaTb HOMVHANBHOTO BbIXOAHOMO
TOKa npeobpa3zoBatess YacToTbl linv.

. Ecnn mowHocTn gBuratenein 3HaunTenbHO
pa3nnyaloTcAa, TO MOryT BO3HUKATb I'IpO6J'I€MbI npun
nycKe 1 Ha MalnbliX CKOPOCTAX BpalleHuA,
NOCKOJIbKY OTHOCUTENTIbHO 60bLUOe aKTMBHOE
conpoTuBiieHNE CTaToOpa MaJIOMOLLHbIX
asuratenen Tpe6YET 60s1ee BbICOKOrO
HanpAXeHnA npn nycke U Ha manbiX o6op0Tax.

. OneKTpoHHoe Tennosoe pene (3TP)
npeobpa3oBaTena YacToTbl HEMb3A UCMONb30BaTb
ANA 3aWuTbl ABUraTenen ot neperpysku. Cnegyet
npeaycMOTPETb JOMONHUTENbHYIO 3alUTy
ABUraTenei C NoMoLLbio TEPMUCTOPOB B KaXKAoM
0o6MOTKe ABUraTens unv UHANBUZYaNbHbIX
Tepmopene.

. Korpga pBuratenv coemHeHbl napannesnbHo,
napametp napamemp 1-02 Flux Motor Feedback
Source NCNonb30BaTbCA HE MOXET, a NapameTp
napamemp 1-01 Motor Control Principle ponxeH
umeTb 3HaueHue [0] UA.
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A MoHTaX ¢ Kabensamu, COeArHeHHbIMY B OBLMIA XKIYT, Kak MokasaHo Ha A 1 B, pekoMmeHayeTca ToNbKO Npu HebONbLLOW AnvHe

Kabenew.

B YuyuTbiBaiiTe MaKCMasbHble ANIMHBI Kabenel gBuratenen, YKa3aHHble B e/1a8a 7.6 TexHu4yeckue xapakmepucmuku kabeneu.

TpeboBaHue K obuiel AnviHe Kabenein aBuraTens, ynoMsHyToe B 271aea 7.6 TexHuyeckue xapakmepucmuku kabeneul, neiCcTBUTENBHO

NUWb B Crlyyae, KOrAa AJIMHA KaXkAOro M3 napannenbHbix Kabeneit He npesbiwaet 10 m (32 ¢yTa).

D |YuuTbiBalTe nepenag HanpsxeHWn Mexay Kabenamu ABuratens.

E YuutbiBaiiTe nepenaj HanpsKeHWn mexay Kabensamu apuratens.

F TpeboBaHue K obuieln AnviHe Kabenen ABuratens, ynoMaHyToe B 21ded 7.6 TexHuveckue Xapakmepucmuku kabenel, BeiCTBUTENbHO

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

PucyHok 10.10 PasnuyHoe cxembl napanienbHOro NoAKAloUYeHNA ABuratenei
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10.6.3 M3onauua asuratens

Ona kabenei aBuratens, ANMHA KOTOPbIX MEHbLUE WA
paBHa MaKcMMasbHOW AfiviHe Kabenen aBuratens,
yKa3aHHOW B 2/1d8a 7.6 TexHudeckue xapakmepucmuku
kabesel, NCNONb3YNTe HOMMHANbHbIE 3HAYEHWA U30NALMK
asuratens us Tabsauua 10.18. Ecnn geuratens nmeet
HM3KUI ypoBeHb n3onauuu, Danfoss pekomeHgyeTt
ncnonb3oBatb GunbTp du/dt unu cuHyconpHbii GunbTp.

HomuHanbHoe HanpskeHune |W3onauuAa geBuratens

cetn

Un< 420 B CraHp. UL = 1300 B

420 B < Un =500 B Yeun. UL = 1600 B

500 B < Un <600 B Yeun. UL = 1800 B

600 B < Un<690 B Yeun. UL = 2000 B

Ta6bnuua 10.18 HomuHanbl nsonaunn asuratensa

10.6.4 lNMoAwmMnHUKOBBLIE TOKN ABUraTens

AnAa ycTpaHeHWsi NOAWMNHMKOBBIX TOKOB HEO6XOAUMO
YCTaHOBUTb M30/IMPOBAHHbIE MOALUMUMHUKM Ha
HEMpUBOAHOM KOHLIe BCEX ABUraTenen, Ncnosb3yembix C
npeo6pasoBaTensaMm 4acToTbl. [ns MUHUMU3ALUM TOKOB
NOALUUMHMKOB W Basa Ha MPUBOAHOM KOHLIe HEO6X0AUMO
o6ecneunTb Hagnexallee 3azemneHne npeobpasoBaTens
yacToTbl, iBMraTens, BeJOMON MallUHbl U ABUraTens,
NOAK/OUEHHOTO K BEAOMOI MaLUMHe.

CTaH,qapTHble KOMMNeHCaUuMNOHHble Mepbl:
L |/|CI'IOJ'Ib3yI7ITe N30N1MpPOBaHHbIe NOAWUMHUKNA.

. MpaBnnbHO BbINONHANTE NPOLEeAYPbl MOHTaXa.

- Y6eputecnb, 4to ABUraTenb U Harpyska
COOTBETCTBYIOT ApYr Apyry.

- Crporo cobniofaiite pekoMeHaaLmm no
ycTaHoBKe B cooTBeTcTBUM ¢ DMC.

- ObecneybTte ycuieHne 3aLMTHOro
3a3eMSIEHUA ANA YMEeHbLUeHNA
BbICOKOYACTOTHOIO MMrefaHca
3aLMTHOrO 3a3emieHnsA B CPaBHEHNM C
BXOAHbIMY CUNIOBLIMU MPOBOJAMMU.

- Mexpy npeobpa3soBatenem 4actoTbl 1
ABuratenem cnepyet obecneuntb
Xopollee BbICOKOYACTOTHOE COeAVHeHNe.
CnepyeT ncnonb3oBaTb
3KPaHNPOBaHHbIN Kabesnb, KOTOPbIN
CoefNHeH C ABWraTesiem u
npeobpasoBaTenem YacToTbl NO Bcel
OKpYXHOCTM (360°) nonepeyHoro
ceyeHua sKpaHa.

- Y6enuTecb B TOM, UTO MMMEAAHC OT
npeobpasoBaTens YyacToTbl Ha 3eM0

30aHVA HUXKe UMnefaHca 3a3eMyieHuns
MaLUMHbI. OTa npouenypa MOXeT ObiTb
TPYAHOBbIMOIHVMOW NP
1CMONb30BaHUM HaCOCOB.

- YcTpoiite npamoe coefviHeHve
3a3emneHna Mexay ABuratenem un
Harpy3kom.

. YMeHblumTe YactoTy KommyTauun IGBT.

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

. Vicnonb3yiTte crcTemy 3asemneHus Bana unm
M30/IMPOBaHHYI0 MydTY.

. Mcnonb3ynTte TOKONPOBOAALLYIO CMa3Ky.

o Ecnn Bo3moxHO, VICI'IOJ1b3thTe MWHUMallbHble
YCTaBKU CKOPOCTWU.

. MocTapaiitecb obecneunts H6anaHC HanpPAXeHUs
ceTn ¢ 3emneil. ITa npoueaypa MoXeT 6biTb
TpyaHoBbinonHnmon ana cuctem IT, TT, TN-CS nnn
CUCTEM C 3a3eMJIEHHO BETBbIO.

. Wcnonbsynte ¢punbrp dU/dt nnm cuHycongHbii
dunbtp

10.7 TopmoxeHue

10.7.1 Bbibop TOPMO3HOro pe3nctopa

B HeKkoTOpbIX MPUMeHeHMAX, HanprUMep B Cc1cTemax
BEHTUNAUNW TYHHENen 1 CTaHUMN METPO, MOXeT
BO3HMKHYTb HEOO6XOAMMOCTb OCTaHaBNMBaTb ABUraTesib
ropasfio bbicTpee, HeXenn 3To obecneyrBaeTca
perynupoBKOI B pexume 3amegsieHna unu ceobogHoro
BpalyeHus. B 3Tnx cnyyaax ob6bIYHO UCMONb3yeTcA
AMNHAMMYecKoe TOPMOXKEHME C MOMOLLbIO TOPMO3HOIO
pe3ncTtopa. MprMeHeHne TOPMO3HOro pesuncTopa
obecrieunBaeT NornoLeHne Bbiaenaemoln SHeprum B
TOPMO3HOM Pe3ncTope, a He B NpeobpasoBaTesie YacToTbl.
Moppo6Hee cm. Pykosodcmeo no npoekmuposaHuto VLT®
Brake Resistor MCE 101.

Ecnn BennuvHa KMHETMYeCKON SHeprum, nepegasaemMoi B
pe3ncTop B KaxAOM UHTepBasie TOPMOXEHUSA, He U3BECTHa,
CPeAHIol0 MOLHOCTb MOXHO paccuMTaTb Ha OCHOBe
BPEMEHU LMKNa N BPEMEHU TOPMOXeHMA (MPepbIBUCTbIN
pabounii ymkn). MpepbIBUCTHIN pabounii LMKN pe3uctopa
MoKasblBaeT NHTEPBan BPEMEHU, B TEYEHNE KOTOPOro
pe3sunctop BKtoyeH. Ha PucyHok 10.11 nokasaH TUNUYHbIN
LIMKIT TOPMOXKeHNA.

MG16Z250
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MocTaBWmKN gBUraTenen 4acto Nob3ylTCA 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 T tb [to\ta | tc | tb/Ttol ta
tb — BpemA TOPMOXeHNA B CeKyHAax (3a Bpema LmKna) T |
Temps
PucyHoK 10.11 TUNMNYHBIN LKA TOPMOXKEHMNA
Mogaenb
N110K N132 N160 N200 N250 N315
OnutenbHocTb umkna (c) 600 600 600 600 600 600
Pabounin uukn HenpepbiBHbIN | HenpepbiBHbIi | HenpepbiBHbIN HenpepbiBHbI HenpepbiBHbIi HenpepbiBHbIN
TOPMOXEHWA NPU NOIHOM
(100 %) KkpyTALWEM
MOMeHTe
Pa6ounin ymkn 10% 10% 10% 10% 10% 10%
TOPMOXEHNA Npun
KpYyTALLEM MOMEHTe
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
HOMMWHaNbHbIX ycnosuax | 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 OnutenbHOCTb 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
TOPMOXeHNA

npy KpyTALLem
MOMEeHTE
150/160 %

Ta6bnuuya 10.21 Topmo3sHaa cnoco6HocTb, D1h-D8h, 525-690 B

Mogpenb
N450 N500 N560 N630 N710 N800
TopmoxeHwne npwu [OnuTenbHOCTb 600 600 600 600 600 600
HOMUHANbHbIX umkna (c)
ycnosuax Tok (%) 89 79 63 63 71 63
[45 °C (113 °F)] Bpema TopMoxeHus 240 240 240 240 240 240
(©
TopmoxeHwne npwu [AnuTenbHOCTb 300 300 300 300 300 300
neperpyske umkna (c)
[45 °C (113 °F)] Tok (%) 113 100 80 80 94 84
Bpemsa TopmoxeHuna 30 30 30 30 30 30
(©
TopmoxeHue npu [AnuTtenbHoOCTb 600 600 600 600 600 60
HOMWHaNbHbIX umkna (c)
yCnoBusax Tok (%) 89 79 63 63 71 63
[25 °C (77 °F)] Bpems TOpMOXeHus 240 240 240 240 240 240
(©
TopmoxeHwne npu [AnuTenbHoCTb 300 300 300 300 300 300
neperpyske uukna (c)
[25 °C (77 °F)] Tok (%) 113 100 80 80 94 84
Bpemsa TopmoxkeHuna 30 30 30 30 30 30
(©

Ta6nuua 10.22 Topmo3Has cnoco6HocTb, ETh-E4h, 525-690 B

KomnaHua Danfoss npepnaraeT TopmMo3Hble pe3ncTopbl ¢ pabounm umknom 5 %, 10 % n 40 %. Ecnn ncnonb3yetca 10%-i
pabounii LMK, TOPMO3HbIe Pe3nCTOPbI MOrMOWAIT MOLWHOCTL TOPMOXeHMs B TedeHne 10 % BpemeHmn uukna. OcTaowumeca
90 % BpeMeHU LKA UCMONb3yTCA ANA pacceaHnsa U36bITOYHOro Tenna.

YBEJJOMJIEHU

Y6enmtecb, UTo Pe3ncTop NoaxoauT AnA o6paboTkm Tpebyemoro BpeMeHn TOPMOXKEHUS.
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MakcrmanbHo fonycTMas Harpyska Ha TOPMO3HOM
pesncTope onpefenaeTca Kak nMkoBasa MOLHOCTb Npwu
3aflaHHOM npepbIBUCTOM pabouem umkne. ConpoTmsneHue
TOPMO3HOrO pe3ncTopa BbluncideTca no dopmyrne:

R [OM] =

mopm.,

roe

2
nocm. moka

P

NuK.

Prnk. = Pgamr. X MTopM. [%] x Nasur. X r]VLT[BT]

MOXHO BMAETb, UTO CONPOTMBIEHNE TOPMOXKEHUS 3aBUCUT
OT HanpsKeHMA B Lenun NocToAHHOro Toka (Unocr. toka)-

HanpsaxeHne Topmos Mpepynpexpae OTKnoYeHne
aKTUBEH Hue nepep (aBapuiiHoe)
OTK/IIOYeHeM
380-480 B 810 B 828 B 855 B
525-690 B 1084 B 1109 B 1130 B

YBEJJOMJIEHU

ConpoTuBJieHNe Lenu BbIGPaHHOro TOPMO3HOIO
pe3uncTopa He [OIKHO NpeBbillaTh 3Ha4YeHUs,
pekomeHnpyemoro Danfoss. Kopnyca E1h-E4h
OCHALLAIOTCA OfHMM TOPMO3HbIM NpepbiBaTenem.

YBEJJOMJIEHU

ECiv B TOPMO3HOM TPaH3UCTOpPe NPONCXOAUT KOPOTKOoe
3aMblKaHue uny nNpo6oil Ha 3emnio, paccesiHne
MOLLHOCTN B TOPMO3HOM pe3nCTope MOXET 6bITb
npefoTBPaLLEHO TOMbKO OTK/OYeHMeM npeobpasoBaTens
YacToTbl U KOHTAKTa B LieNy TOPMOXKEeHUs OT
nuTalowei CeTU C MOMOLLbIO CETEBOTrO BbIKMOYaTens unu
KOHTaKTopa. becnpensaTcTBeHHOe paccesiHne MOLWHOCTUN B
TOPMO3HOM pe3UCTOpe MOKET Bbi3BaTb Neperpes,
noBpexaeHve uam noxap.

Ta6nuua 10.23 Mpepenbl TopmoxkeHnsa FC 102

1) * 3agucum om munopadsmepa no MowHoOCMu

YBEJOMJIEHU

Y6eputecb, UTO TOPMO3HOI Pe3NCTOP CNocob6eH
BblAaep»kaTb Hanps»eHue 410 B, 820 B, 850 B, 975 B unu
1130 B. Topmo3Hble pe3suctopbl Danfoss goctynHbl B
HOMWHanax, NoAxXoAAwWMX ANA UCNOIb30BaHNA BO BCEX
npeo6pasoBartenax Yyactotbl Danfoss.

KomnaHua Danfoss pekomeHgyeT ucnonb3oBaTtb
COMPOTUBIIEHVE TOPMOXKEHUS pex. ITOT PacyeT rapaHTUpyeT
CNoCco6HOCTb NPeobpPa3oBaTENSA YACTOTbl K TOPMOXKEHMIO C
MaKCMMasibHO BbICOKMM TOPMO3HbIM MOMEHTOM (Mropm.(%)),
paBHbiM 150 %. Qopmyna nmeeT cneyowmin BUa:

U? x 100

nocm. moka
Piie X Miopa, (o6) XMvir X Mo

TunnyHoe 3HauveHne Ngsur. paBHo 0,90
TunuyHoe 3HauveHune nvir pasHo 0,98

RpeK_ [OM] =

Ina npeobpasosatenein yactoTbl 200 B, 480 A, 500 A n 600
B Rpex. Mpy TOpMO3HOM MOMeHTe 160 % 3anmcbiBaeTcA Kak:

200B: R, = 107780 1oy
' Pdsuz.
464923

500B: RpeK. = m [OM]
630137

600B : RpeK. = m [OM]
832664

690B: R, = 5. [Om]
dsue.

ABHVWMAHUE!

OMACHOCTb NMOXKAPA

TopMoO3Hble pe3ncTopbl CUIIbHO HarpeBaloTcA BO Bpems/
nocne TopmoxeHusa. Ecnu He obecneuntb
NoXapo6e30nacHOCTb cpeAbl, B KOTOPOI YCTaHOBMEH
TOPMO3HoIi pe3uncTop, 060pyaoBaHME MOXKET 6biTb
NoBpeXAeHO, a NepPCoHasl MOXKET MONYYUTb CcepbesHble
TpaBMmbl.

. TopMO3HOI1 pe3ncTop JOMKeH GbITb YCTaHOBIEH
B 6€30MacHOM mecTe, HejOCTYMHOM AnA
C/Iy4ailHOro KOHTaKTa U BAAaNN oT
NerkoBoCnaMeHsAIOLWNXCA MaTepPUanos.

10.7.2 YnpaBneHue ¢ nomoublo GyHKLMN
TOPMOXEHMA

[na 3awmThl TOPMO3HOIO pe3ncTopa OT Neperpysku nnm
neperpesa B Cllyyae HeUCNPaBHOCTY B NpeobpasoBaTene
4acTOTbl MOXET UCNONb30BaTbCA pene/unMPpPoBOII BbIXOA.
Mpu neperpyske nnu neperpese Topmo3sHoro IGBT pene/
LMPpPOBOI CMrHan OT TOpMO3a Ha nNpeobpasoBaTenb
YacToTbl OTKNIOYaeT Topmo3Hol IGBT. 31o pene/undposoin
CUrHan He 3alMLIaeT OT KOPOTKOro 3aMblkaHUA B
TopmO3HOM IGBT nnn 3ambiKaHUA Ha 3eMl0 B TOPMO3HOM
mopyne unu nposogke. Ecnn B TopmosHom IGBT
NPOUCXOANT KOPOTKOe 3amblikaHue, Danfoss pekomeHayeT
OTKNIOYNTb TOPMO3.

Kpome Toro, Topmo3 obecrneumBaeT BO3MOXHOCTb
CYNTbIBAHMA 3HAYEHMIN MTHOBEHHOW N CpefHell MOLWHOCTU
3a nocnegHue 120 c. TopmMo3 MOXET Takxe
KOHTPONMpPOBaThb BO30YKAEHNE MOLHOCTU TOPMOXEHMWA 1
obecneunBatb, UTOObl OHa He MpeBbllana npeaena,
YCTaHOBJIEHHOrO B MapameTpe napamemp 2-12 Brake Power
Limit (kW). B napametpe Mapamemp 2-13 Brake Power
Monitoring Bbibupaetca yHKUUA, KoTopas byaet
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BbIMOJIHATLCA, KOFAa MOLHOCTb, NepejaBaeMasn Ha
TOPMO3HOW Pe3nCTop, NPEBLICUT Npefer, YCTaHOBMIEHHbIN B
napametpe napamemp 2-12 Brake Power Limit (kW).

YBEJOMJIEHU

KoHTponb MOLHOCTM TOpMO3a He AABNAETCA 3alyUTHOMN
dyHKUmenr; ana 3Toin uenu TpebyeTca TenoBoe pene,
noAK/oYeHHoe K BHelHeMy KoHTaKTopy. Lienb
TOPMO3HOIO pe3ncTopa He 3alluLieHa OT YTeUKn Ha
3emio.

BmecTo dyHKLMN TOPMOXKEHNA MOXKHO C MOMOLLbIO
napameTpa napamemp 2-17 Over-voltage Control BKntounTb
byHKUMio KoHMpona nepeHanpaxeHua (OVC). 3ta dyHKUmnA
aKTUBHA ANA BCeX YCTPONCTB. Ecnn HanpsxeHue Lenu
NMOCTOAHHOrO TOKa yBeNMYMBaeTcs, 3Ta GyHKUMA no3sBonaeT
n36exaTb OTKJIOUEHUA NMyTEM YBeJIMYEHWS BbIXOQHOM
YacToTbl ANA OrPaHNYEHNA HaNPAXKeHWA, NOCTYNaloLWero 13
Lenu NoCTOAHHOMO TOKa.

YBEJJOMJIEHU

KoHTponb nepeHanpsKeHUs Henb3A BKAOYMTb Npu
pa6oTe ¢ gBuraTenem c NOCTOAHHbIMU MarHuTamu (T. e.
Korpa anA napametpa napamemp 1-10 Motor Construction
yCTaHOB/NEHO 3HauyeHue [1] HeasHon. ¢ nocm. mazH.)

10.8 [aTtumku octaTtoyHoro Toka (RCD) n
KOHTPOJIb CONPOTUBAEHNA U30NALNN
(IRM)

[nAa pononHWTeNnbHOWM 3alWWTbl UCNONb3YNTe, NPU YCNOBUMN
cobnogeHNA MECTHBIX HOPM 1 MPaBUN TEXHWKN
6e3onacHocTn, pene RCD nnnm MHorokpaTHoe 3alWwuUTHOe
3a3eM/IeHNe UNKN 3a3eMJIeHNe.

B cnyuyae 3amblkaHMA Ha 3eMN0 NMOCTOAHHBIN TOK MOXeT
NpPeBpPaTUTbCA B TOK KOPOTKOro 3amblkaHus. Mpun
ncnonb3oBaHumn pene RCD fomKHbI cO6Mo4aTbCA MeCTHbIe
HOPMbI 1 NpaBuna. Pene gonXHbl 6bITb paccymTaHbl Ha
3aWuTy TpexdasHoro obopynoBaHUA C MOCTOBbLIM
BbINPAMUTENEM M HAa KPATKOBPEMEHHbI pa3psag npu
BKJIIOUEHMM nuTaHuA. MoppobHee cm. enasa 10.9 Tok
ymeuku.

10.9 Tok yTeuku

CobniofaiiTe HaUMOHaNbHblIE U MECTHblIE HOPMATHBDI,
OTHOCALWMECH K 3alMUTHOMY 3a3eMyieHn0 060pyaoBaHNA C
TOKOM yTeukn Bbiwe 3,5 MA.

TexHonoruna npeobpasoBaTeniein YacToTbl NpeanonaraeT
NCMNONb30BaHMe BbICOKOYACTOTHOW KOMMYTaLMK Npu
BbICOKOW MOLLHOCTM. BblcOKOUacToTHaA KommyTauma
CO3[aeT TOK YTeUKN Ha MPOBOAHUKE 3a3eMieHuA.

ToK yTeuku Ha 3emJil0 CO3[aeTcAa HeCKONbKUMU
WCTOYHMKaMMN 1 3aBUCUT OT KOHPUrypaumm CUCTeMbl;
HY>KHO yuMTbIBaTb cnepytolme $pakTopbi:

. Ounbtpbl BY

. [nuHa kabens asuratens
. JKpaHupoBaHve Kabena asuratens
. MolyHOCTb Npeobpa3oBaTtena YacToTbl

Leakage current

A

130BB955.12

b

I

Motor cable length

PucyHok 10.12 BnusaHue anuHbl Kabena gsuratens u
TNopasmepa No MOLWHOCTU Ha TOK yTeuku. Tunopasmep no
MOLLHOCTM a > TUNnopa3mMepa No MowHocTn b

Tok YTEUKN 3aBUCUT TaKXe OT JINHEMHbIX UCKAXEHWIA.

Leakage current

A

130BB956.12

[] THDv=0%

] THDv=5%

—
-

PucyHok 10.13 BnnAaHne nckaxeHua B Lenn Ha TOK yTeUKN
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Ecnu Tok yTeuku npesbiwaet 3,5 MA, Tpebyetca cobnogatb
ctaHpapT EN/IEC61800-5-1c 0cob0i OCTOPOXKHOCTbIO.

CnepgyeT ycunuTb 3a3eM/ieHne COrfacHo celyowmm
TpeboBaHMAM K NOAKIIIOUYEHUNIO 3aLUTHOTO 3a3eMiIeHN .
. CeueHne npoBoAa 3a3emneHus (Knemma 95)

JIOMKHO 6bITb He MeHee 10 MMm? (8 AWG).

. Wcnonb3yiiTte ABa oTAeNbHbIX NPOBOAA
3a3eMJIEHUA COOTBETCTBYIOLWMX HOPMATVBaM
pa3mepos.

JononHutenbHyo MHGopMaLmo cm. B cTaHgapTax EN/
IEC61800-5-1 n EN 50178.

Wcnonb3oBaHne AaTUMKOB OCTaTOYHOFO TOKa

Ecnn ncnonb3ytotca gatumkm octatouHoro Toka (RCD),
TaKk)Ke M3BeCTHble Kak aBTOMaTMyecKume BbiKMouvaTenu ansa
3alWMTbl OT yTeueKk Ha 3emnto, cobniopanTe cnepyowme
TpeboBaHuA.
. Wcnonb3ynte Tonbko RCD tuna B, KoTopble moryT
obHapy1BaTb NepemeHHble N NOCTOAHHbIE TOKM.

. Wcnonb3ynte RCD ¢ 3afepKoi, 4Tobbl
NpeaoTBPATUTb OTKa3sbl B CBA3W C NEPEXOLHbIMM
TOKaMU Ha 3emMJio.

. HomuHan RCD cnepyeT nog6upatb € y4eTom
KOHbUrypaumy cMcTeMbl 1 YCIIOBUI OKpY»KatoLlein
cpeppbl.

TOK yTeuKku BKJ/IlOYAEeT HECKOJIbKO YacTOT, MPOMNCXOAALMX
KaK OT 4acCTOTbl CETEBOro MUTaHWA, Tak U OT 4acToTbl
KommyTauun. OBHapy*eHne 4acToTbl KOMMYyTaLMW 3aBUCUT
OT TMna ncnonb3yemoro gatumka RCD.

””” RCD with low f . al
Leakage current WO Teucoft i
a
—— RCD with high feuoft &
2
\\
| -
\
\\
S~ L
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable

PucyHoK 10.14 OCHOBHble NCTOYHUKWN TOKa YyTeUKun

BenununHa Toka yTeuku, obHapyxunsaemoro RCD, 3aBucut ot
YyacToTbl cpe3a B gatumke RCD.

Leakage current [mA]

A

130BB957.11

[ ] 100 Hz
] 2kHz

I 100 kHz

PucyHok 10.15 BnnAaHue npeaenbHOM 4acToTbl AaTYNKOB
octaToyHoro Toka (RCD) Ha TOK yTeukn

10.10 CetbIT

MNuTaHne OT ceTn, N30NNPOBAHHON OT 3eMu

Ecnn npeo6pasoBaTenb YacToTbl MUTAETCA OT CETH,
N30NMPOBAHHON OT 3emnu (ceTb IT, He3a3emneHHbIN
TPEYrofbHUK WA 3a3eMJIEHHDBIN TPEYrONbHUK), UK OT CETU
TT/TN-S ¢ 3a3em/IeHHbIM MJIeYOM, BbiKtouaTenb GpunbTpa
BY-nomex pekomeHayeTcA nepesecty B nonoxeHne OFF
(Bbikn.) ¢ nomolbto napamemp 14-50 RFI Filter Ha
npeobpa3oBatesie YacToTbl U ndpamemp 14-50 RFI Filter Ha
bunbtpe. [InA nonyyeHusa gononHuTenbHon nHdopmaumm
cm. ctaHgapt IEC 364-3. B BbIK/IIOYEHHOM pexrme
KOHZeHcaTopbl GUbTPa, MOAKMIOUYEHHbIE MEXAY LWAcCh U
Lienbio MOCTOSAAHHOTO TOKa, OTKITIOYaloTCs, YTobObl 1n3bexaTb
noBpeXAeHNA Leny NoCTOAHHONO TOKa Y YMEHbLIWTb
€MKOCTHble TOKM Ha 3emnto (B cootBetctBUm ¢ |IEC 61800-3).
Ecnun TpebytoTca onTrMarnbHble XapakTepuctukn SMC, B
cnyJyae NoAKIYEHHbIX NapannenbHbiX ABUratenen nnm
npv AnvHe Kabena feuratens 6onee 25 m (82 ¢yrTa),
Danfoss pekomeHzyeT ycTaHOBUTb Anst napamemp 14-50 RFI
Filter 3HaueHmne [Bkn.]. Cm. Takxe llpumeyarue K VLT 8 cemu
IT. Heob6xoaMMo 1CNonb30BaTh AATUMKU KOHTPOJS
n301AUMKM, NpegHa3HayeHHble AnA NPUMEHEHUA C CUTOBOM
anekTpoHukon (IEC 61557-8).

Danfoss He pekomMeHAYyeT MCMONb30BaTb BbIXOAHON
KOHTaKTOp AN1Aa npeobpasoBaTenein YactoTbl 525-690 B,
noaK/oYeHHbIX K cetu IT.
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10.11 KMA

KNJ npeo6pasoBaTtenAa yactotbl (nvir)

Harpy3ka npeobpa3oBaTens 4acToTbl Manio BAMAET Ha ero
KnA. O6biuHo KI[ ocTaeTca OgHUM U TeM e npu
HOMWHANbHOWN YacToTe ABuraTtena fun He3aBUCMMO OT TOro,
COCTaBNAeT 1M MOMeHT Ha Bany Asuratens 100 % ot
HOMUWHaNbHOrO UAN TONbKO 75 % B cnyyae paboTbl
ABYratena npv HemMosHOM Harpyske.

370 TakXe o3HayvaerT, uyto KNI npeobpasoBaTtensa yacToTbl
He MeHseTCA fAaxke npw Bbibope apyrmx xapaktepuctuk U/f.
OpHako xapaktepuctuku U/f BnuaoT Ha KNI asuratens.

KMNJ HeckonbKo CHUXKaeTca Npu 3afaHnn YacToOTbl
KommyTaumm Bbiwe 5 K. KM HeMHOro ymeHbLaeTca npu
HanpseHnn nuTaiower cetn 480 B 1 npu anvHe Kabens
cBbiwe 30 m (98 dyTOB).

Pacuet KINJ npeob6pasoBartens 4acToTbl

Mpu onpegeneHmmn KM npeobpasosatens yactoTbl aAns
Pa3fIMUHbIX CKOPOCTEN N Harpy3ok UCnosb3ynte

PucyHok 10.16. KoadpdurumeHT Ha 3TON AnarpaMme Hy>KHO
YMHOXWTb Ha Ko3dpduumeHT 3dpdeKTMBHOCTH, KOTOPBIN
npriBefeH B Tabnmuax TEXHUUECKUX XapaKTEPUCTUK B
paspenax 2sasa 7.1 Inekmpuydeckue xapakmepucmuku, 380-
480 B vi enasa 7.2 Inekmpuyeckue xapakmepucmuku, 525-
690 B.

1.01 -
o
1.0 ——————————
0.99 = g
z 51
< 098 yald i
ks] /
E 0.97 / 7
2 09 7
% 0.95 7
= 094 7
0.93
0.92
0% 50% 100% 150% 200%
% Speed
100% load — — 75% load 50% load — —25% load

PucyHok 10.16 TunuuHble Kpusble KMNA

Mpumep: Mpepgnonoxum Hannuvne npeobpasosatens
YacToTbl CO cnegyoWnMn Xapaktepuctnkamm: 160 kBT, 380-
480 B nepemeHHOro ToKa, Harpyska 25 %, ckopocTb 50 %.
Ha PucyHok 10.16 noka3aHo 0,97 — HomMuHanbHbIn KM
OnA npeobpasoBaTens YacToTbl C MOLHOCTbIO 160 KBT
coctasnaet 0,98. ®aktnueckmin KM paseH: 0,97 x 0,98 =
0,95.

KnpA peuratena (ngsur)

KM peuratens, nogkntouyeHHOro K npeobpasoBatento
YacToTbl, 3aBUCUT OT YPOBHA HamarHmumBaHus. O6bIYHO
KMNJ noutn Tak e BbICOK, Kak U Npu NUTaHUK ABuratens
HenocpeacTBeHHO oT cetw. KM gBuratena 3aBucuT ot ero
TMna.

B ananasoHe KpyTAwero momeHta 75-100 % ot
HoMuHanbHoro KIJl aBuratensa npakTuyecku nocToAHeH
Kak npu pabote oT npeobpa3oBaTesiA YacToOTbl, Tak 1 Npu
NMUTaHUN HENOCPEeACTBEHHO OT CETW.

Y ManomoluHbIx gBuratenen snvaHue Ha KIMj
xapaktepuctuk U/f HeaHaumTenbHo. B 1O e Bpems gna
aBuratenenn mowHocTtbio 11 KBT (14,75 n. c.) u Bbiwe
MMEIOTCA CyLUeCTBEHHble MpenmyLLecTBa.

Kak npasuno, yactota KommyTauum Ha KM manomoLyHbIx
ABuratenen He Bnuvaet. [lna asuratenein mowHocTtbo 11 KBT
(14,75 n. c.) v Bbiwe KN ysennunsaetca (Ha 1-2 %)
MOCKOJIbKY MPW BbICOKOW YacToTe KOMMYTaLmn TOK
ABUraTena MMeeT NouTU uaeanbHylo CUHYCcouanbHyo
bopmy.

KNA cuctembl (ncuctemsbl)

Ona Bbluncnenna KM cuctembl HEOOXOAUMO YMHOXNTD
KNJA npeo6pasosatena yactoTsl (nvir) Ha KNI asuratens
(Na@svr):

NcUCTEMBI=NVLT X NABUT.

10.12  AKyCTUYeCKni Wym

AKYCTI/I‘-IECKVIIZ wym npeo6pa3OBaTenﬂ 4acCToTbl CO34aeTCA
TPeEMA NCTOYHUKaMIK:

. Jpocceny NoCTOAHHOIO TOKa MPOMEXYTOUHOW
uenw.

. BHyTpeHHWE BEHTUNATOPDI.

. Opoccenb ¢unvtpa BY-nomex.

TunoBble 3HAUEHMA aKYCTUUYECKOTO LWYMa, N3MEPEHHBIE HA
pacctoaHun 1 m (9 dyToB) OT 6noKa, NoKasaHbl B
Tabnuya 10.24.

LLlym npn nonHon
Pasmep Kopnyca cKopocTn

BeHTMnATopa [AbA]

D1h/D3h/D5h/D6h 73
D2h/D4h/D7h/D8h 75
E1h-E4h 80

Ta6nuua 10.24 AKyCTUYECKUI LYM

Pe3ynbTaTbl MCMbITaHWI Ha UHTEHCMBHOCTb aKyCTUYECKOro
LyMa B KOHTPONIMPYeMOW cpefe, BbiNONIHEHHbIX B
cooTBeTcTBUM C ISO 3744. ToH wyma 6bln KONNYECTBEHHO
onpepesieH ANA perncTpauun anmnapaTHbIX XapakTepucTuk
B cooTBeTcTBUN C ISO 1996-2, MpunoxeHue D.

HoBbIll anropyT™ ynpaBneHnsi BEHTUIATOPOM Ans
KopnycoB pa3mepa ETh-E4h nomoraet ynyuwmnts
XapaKTEPUCTVKIN aKyCTUYeCKoro LymMa, bnarogaps Tomy, 4to
onepaTop MOXeT BblOMpaTb PasfiNUHbIE PEXUMbI PAbOTbI
BEHTUATOPA UCXOAA U3 KOHKPETHbIX ycnoBuii. MNoagpobHee
cm. napamemp 30-50 Heat Sink Fan Mode.
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10.13 Ycnosusa du/dt

YBEJJOMJIEHW

Bo usbexaHue npexaeBpeMeHHOro U3HOCa ABuUraTeneii,
KOHCTPYKLMOHHO He NpeAHa3HaueHHbIX AnsA paboTbl ¢
npeo6pasoBaTensiMn 4acToTbl (TakMX, HanpumMep, Kak
ABUratenu, He nmelole 6ymaxkHoi nsonauuy ¢pasHom
O6MOTKU VAW JPYroi YCUNEHHOI U30nAaLun), KoMNaHus
Danfoss c TakuMu gBUraTeNsiMn HacTOATENIbHO
pekomeHayeT ncnonb3oBaTb ¢punbtp dU/dt unn
CUHYCOUAHDIA GUNBTP, YCTaHOBMEHHDBIN Ha BbixoAe
npeob6pasoBatensa yactoTbl. [loapob6Hee o punbTpax dU/
dt n cnHycompHbix punbTpax cm. B Pykogoocmee no
NpoeKmMupoBaHuio 8bIXOOHbIX hubMpos.

Mpy NepeknoyYeHNN TPaH3UCTopa B MHBEPTOPHOM MOCTe
Hanps»KeHve Ha ABUraTene YBEIMUMBAETCA CO CKOPOCTbIO
dU/dt, 3aBucawen ot Kabens apuratens (Tvna, ceyeHus,
AJIMHDBI, HANMYMA UM OTCYTCTBUS SKPaHMPOBAHUA) 1
WHOYKTUBHOCTN.

CobcTBeHHaaA MHAYKLMA BbI3bIBAET CKAUYOK HanpakeHUs
Unuk. Ha aBuratene, Nocsie Yero oHo ctabunmanpyetca Ha
YPOBHE, 3aBUCALLMM OT HaNpPAXKeHUA B NMPOMEXYTOUHON
uenu. Bpema HapacTaHuA 1 nukosoe HanpsaxeHve Unuk.
BVAOT Ha CPOK cnyx06bl gBuratensa. B yactHocTty, sTOMy
noaBepeHbl aBurateny 6e3 nsonauun gpasHbix 06MOTOK,
ecnu NMKOBOE HanpsXeHne ouyeHb Benuko. inuHa kabena
ABUraTena BAUAET Ha BPeMsA HapacTaHUA U NMKOBOe
HanpskeHue. Mpy manon gnnHe Kabena (HeCKONbKO

MeTPOB) BPeMA HapacTaHUA 1 MUKOBOE HamnpseHne
yMeHbLwatoTcA. Ecnn kabenb aBuratena umeet 6osbluyto
Anvny (100 m (328 ¢yToB)), Bpema HapacTaHUA 1 MUKOBOe
HanpsxeHve 6yayT 6onbLue.

MNMKoBOE HaMpsXXeHWe Ha KnemMMax ABUraTens Bbi3blBaeTCs
nepeknoyeHem TpaHauctopos IGBT. MpeobpasosaTens
yacToTbl cooTBeTCTBYeT TpeboBaHusam IEC 60034-25:2007
(peg. 2.0) B yacTwn, KacawLenca asuraTenei,
CKOHCTPYMPOBaHHbIX A/1A YNpaBieHnA NocpeacTBoM
npeobpasosaTenein yactoTbl. [peobpazoBaTenb YacToOThI
cooTBeTcTBYeT Takxe IEC 60034-17:2006 (pep. 4) B yactu,
Kacalowencst 0ObIYHbIX ABUraTener, ynpaBaseMblx
npeobpasoBaTenAMM YacToTbl.

[OvnanasoH BbICOKON MOLLHOCTU

Tvinopa3smepbl MO MOLLHOCTU, NEPEUYNCIeHHble B Tabnuuax ¢
Tabnuya 10.25 no Tabnuya 10.36, NpU COOTBETCTBYIOLLMNX
HanpsXKeHWAX CeTU yaoBneTBopAtoT TpebosaHmam [EC
60034-17:2006 (pep. 4) B yacTu, Kacawowenca obblYHbIX
ABuvratesnen, ynpasnsemblx npeobpa3oBaTensiMu YacToThl,
IEC 60034-25:2007 (peg. 2.0) B yacTu, Kacatowemnca
ABurartesiei, CKOHCTPYMPOBaHHbIX NoA ynpasneHue
nocpeacTBom npeobpasosatesniein yactotol, 1 NEMA MG
1-1998, yactb 31.4.4.2 B yacTu, Kacalwlluenca apuratenemn c
nuTaHMeM OT MHBepTopa. Tnopa3mepbl, NepeyYncieHHble B
Tabnuuax ¢ Tabauua 10.25 no Tabauua 10.36, He
COOTBETCTBYIOT TPebOBAHUAM, NPeAbABNAEMbIM K
asuratensam obuiero HasHayeHua B NEMA MG 1-1998, yactb
30.2.2.8.

10.13.1 Pe3ynbratbl ucnbitanna dU/dt gna kopnycos D1h-D8h

Pe3synbtatbl ncnbitaHna ana 380-480 B

MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpsxeHue cetn | Bpema HapacTaHus MNMuKkoBoe HanpsAxeHne 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

Tabnuua 10.25 Pesynbratbl ucnbitaHua dU/dt no crangapty NEMA ana kopnycos D1h-D8h ¢ HeaKpaHMpoBaHHbIMUN 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 duU/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

Tabnuua 10.26 Pesynbratbl ncnbitaHua dU/dt no craHpapty IEC ana kopnycoB D1h-D8h ¢ HeaKkpaHMpoBaHHbIMK Kabenamu n 6e3
MNCnonb3oBaHUsA BbixoaHoro ¢unbrpa, 380-480 B

MouwHocTb [KBT (n. c.)]

OnuHa Kabens

Hanps»xeHune cetn

Bpems HapacTaHua

MnkoBoe HanpsAXeHne

dU/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

Tabnuua 10.27 Pesynbratbl ncnbitanua dU/dt no cranpapty NEMA ana kopnycos D1h-D8h ¢ akpaHupoBaHHbIMU Kabenamu n 6e3
Mncnonb3oBaHUA BbixoAaHoro ¢unbrpa, 380-480 B

MouwHocTb [KBT (0. c.)]

AnuvHa Kabens

HanmeeHme cetn

Bpema HapacTaHna

MukoBoe HanpaAMxeHune

dU/dt [B/MKc]

[m (dyT)] [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

Ta6bnuua 10.28 Pesynbratbl ucnbitanua dU/dt no cranpgapty IEC gna kopnycos D1h-D8h ¢ skpaHupoBaHHbIMK Kabenamu n 6e3
Mncnonb3oBaHUA BbixoAaHoro ¢unbrpa, 380-480 B

Pe3synbtatbl ncnbitaHua ana 525-690 B

Pe3synbtathl no dU/dt ana 690 B B cooTtBeTcTBMM NEMA

OTCYTCTBYIOT.

MouwHocTb [KBT (n. c.)]

OnuHa Kabensa

HanpsaxeHune cetn

Bpemsa HapacTaHusa

MNMuKkoBoe HanpsAxeHne

du/dt [B/MKc]

[m (dyT)] [B] [MKc] [B]
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

Tabnuua 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 kKabensa

HanpsxeHune cetn

Bpems HapacTaHua

MNMukoBoe HanpskeHue [B]

dU/dt [B/MKc]

[m (byT)] [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

Pe3synbtatbl 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

MowHocTb [KBT (n. c.)] OnvHa Kabena | HanpsixkeHue cetn | Bpema HapacTaHus NMukoBoe HanpsA)XeHne 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 ¢ HeakpaHupoBaHHbIMK Kabenamu n 6e3
Mncnonb3oBaHUA BbixoAaHoro ¢unbrpa, 380-480 B

MouwHocTtb [KBT (n. c.)] OnnHa 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 ncnbitaHua dU/dt no crangapty NEMA ana kopnycoB E1h-E4h ¢ skpaHupoBaHHbIMK Kabenamu n 6e3
ncnonb3oBaHUA BbixoaHoro ¢unbrpa, 380-480 B
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MouwHocTb [KBT (n. c.)] OnuHa Kabena | HanpaxeHue cetn | Bpema HapacTtaHus NMukoBoe HanpsA)XeHue dU/dt [B/MKc]
[m ($pyT)] [B] [MKc] [B]
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
MNCnonb3oBaHUsA BbixoaHoro ¢unbrpa, 380-480 B

Ha PucyHok 10.17— PucyHok 10.20 noka3aHa TUMNYHAA CKOPOCTb HapacTaHMA HaNPAXXeHWA 1 MUKOBble HaNpPAXKeHUA Ha
KremmMax ABuratens Afif SKpaHWpPOBaHHbIX Y HEIKPaHMPOBAHHbIX Kabenel B pas3fiMuHbiX KOHUrypauusx.

JTW 3HauYeHMs BepHbl Ans paboTbl B YCTAHOBMBLUEMCS PEXMME 1 B Anana3oHe 3$PpeKTYUBHOMO BXOAHOIO HanpsiKeHus
npeobpasoBaTens YyacToTbl Vine. Koraa npeo6pasoBaTesib YacToTbl PAabOTAET B PEXMME TOPMOXKEHNSA, HANPSXKEHNE
NPOMEXYTOUHOW Lieny NMOCTOAHHOIO TOKAa YBeNMUMBaeTcs Ha 20 %. ITOT 3$PEKT aHaNormueH yBeMUeHnio Hanps>keHnsa ceTu
Ha 20 %. YunTblBalTe 3TO YBENUYEHVE HAMPAXKEHUA NPW aHANU3e M30NALMN LBUraTeNst Afis CUCTEM TOPMOXKEHNS.
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< wn
o o
(=] (=}
3 =1
2 2.50 2
m oM
V] [
2.00
2
z 2 1.50
g s
) g
= = 1.00
0.50
0 100 200 300
(328) (656) (984)
Motor cable length, m (ft) Motor cable length, m (ft)
1 HesKpaHupoBaHHbI Kabenb 6e3 ¢punstpa 1 HeakpaHupoBaHHbIN Kabenb ¢ dpunbrpom dU/dt
2 DKpaHNPOBAHHbIN Kabenb 6e3 ¢unbTpa 2 SKpaHMpoBaHHbI Kabenb ¢ ¢unsTpom 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 Ana KOpnycos PucyHok 10.18 MNMnkoBble HaNpA)KeHUA Ha Knemmax pgBuratens
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 SKpaHMpPOBaHHbI Kabenb 6e3 dunbTpa 1 HeakpaHupoBaHHbI Kabenb ¢ ¢unbrpom dU/dt
2 HeakpaHupoBaHHbIN Kabenb 6e3 dpunbTpa 2 JKpaHMpOoBaHHbIN Kabenb ¢ ¢punbTpom dU/dt
3 HeakpaHupoBaHHbIN Kabenb ¢ dunbtpom dU/dt 3 SKpaHMpPOBaHHbIN Kabenb 6e3 dunbTpa
4 SKpaHMpPOBaHHbI Kabenb ¢ ¢unsTpom dU/dt 4 HeakpaHupoBaHHbIN Kabenb 6e3 ¢unbTpa
PucyHok 10.19 MuKoBble HanNpaXXeHUA Ha Knemmax asurartens PucyHok 10.20 lMuKoBble HaNpaXeHUA Ha Knemmax asuratens
anAa kopnycos E2h/E4h, 380-480 B anAa kopnycos E2h/E4h, 380-480 B

Pe3synbtatbl ncnbitTaHna ana 525-690 B
Pe3ynbtatbl no dU/dt ana 690 B B cootBetcTBMM NEMA oTCyTCTBY!IOT.

MouwHocTb [KBT (n. c.)] OnuHa Kabena |Hanps»keHue cetn | Bpemsa HapacTaHuA MNukoBoe HanpsXeHne duU/dt [B/MKc]
[m (py)] [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

Ta6nuua 10.35 Pesynbratbl ncnbitaHua dU/dt no craHgapty IEC ana kopnycos E1Th-E4h ¢ HeakpaHupoBaHHbIMK Kabenamu n 6e3
MNCNoNb30BaHNA BbIXoAHOro ¢unbTpa, 525-690 B

MouwHocTb [KBT (n. c.)] OnvHa Kabensa | HanpsikeHue cetn | Bpems HapacTaHus MnkoBoe HanpsXeHne duU/dt [B/mKc]
[m (py)] [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

Ta6nuua 10.36 Pesynbratbl ncnbitaHua dU/dt no craHpapty IEC ana kopnycos ETh-E4h c askpaHupoBaHHbIMU Kabenamu n 6e3
MNCNonb3oBaHUA BbIXxoAaHOro ¢unbTpa, 525-690 B

Ha PucyHok 10.21— PucyHok 10.24 noka3aHa TUMMYHAA CKOPOCTb HapacTaHMA HaMNPAXXEHWA 1 MMKOBble HaNpPAXKeHUA Ha
KremmMax ABuratens Afif SKpaHWpPOBaHHbIX Y HEIKPaHMPOBAHHbIX Kabenel B pasfiMuHbiX KOHUrypauusx.
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3Tn 3HaueHWsi BEPHbI Ansl paboTbl B YCTaHOBMBLUEMCS PeXUME U B fMana3oHe 3$PpeKTMBHOrO BXOAHOIO HamnpsKeHus
npeobpasoBatesnia YacToTbl Viine. Korga npeobpasoBatesib YacToTbl paboTaeT B pexriMe TOPMOXKEHWA, HanpsKeHne
NMPOMEXYTOUHOW Lienu NnocTOSHHOrO TOKa yBenuumnBaetcst Ha 20 %. ITOT 3pdEKT aHaNOrMUeH YBEJIMYEHWIO HAMPAXEHWs CeTu
Ha 20 %. YunTblBaliTe 3TO YBENIMUEHMWE HANPSXKEHUA NPU aHanv3e M30AAUUW ABUTaTeNs ANf CUCTEM TOPMOXKEHUS.
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(328) (656) (984) (328) (656) (984)
Motor cable length, m (ft) Motor cable length, m (ft)
1 HeakpaHupoBaHHbIn kabenb 6e3 ¢punbTpa 1 JKpaHMpPOBaHHbIN Kabenb 6e3 dunbTpa
2 OKpaHMpPOBaHHbI Kabenb 6e3 dunbTpa 2 HeakpaHupoBaHHbIN Kabenb 6e3 dunbTpa
3 HeakpaHupoBaHHbIN Kabenb ¢ ¢punbTpom dU/dt 3 HeakpaHupoBaHHbI Kabenb ¢ ¢unbTpom dU/dt
4 KpaHMpoBaHHbIN Kabenb ¢ ¢punbTpom dU/dt 4 JKpaHMpPOBaHHbIN Kabenb ¢ ¢punbTpom dU/dt
PucyHok 10.21 dU/dt Ha Knemmax ABuraTtens Afis KOpnycos PucyHok 10.23 MnkoBble HanpAXKeHWA Ha KieMmax asuratens
E2h/E4h, 525-690 B Aana kopnycos E2h/E4h, 525-690 B
4.00 4.00
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Motor cable length, m (ft)
Motor cable length, m (ft)
1 HeakpaHupoBaHHbI Kabenb ¢ ¢unbTpom dU/dt
1 HeakpaHupoBaHHbIN Kabenb ¢ dpunbtpom dU/dt 5 SKpaHNpPOBaHHbIN Kabenb ¢ dnnstpom dU/dt
2 JKpaHMpoBaHHbIN Kabenb ¢ ¢unsTpom dU/dt 3 SKPaHNPOBaHHbIN Kaberb 6e3 bunbTpa
3 SKpaHnpoBaHHblit kabenb 6es punbTpa 4 HeakpaHupoBaHHbIN Kabenb 6e3 ¢punbTpa
4 HeakpaHUpoBaHHbIN Kabenb 6e3 ¢punbTpa

PucyHok 10.24 MNMnkoBble HanpA)KeHWA Ha KjieMMmax aBuratens
PucyHok 10.22 MNMukoBble HanpAXXeHUA Ha KleMmax paBuratens Ana kopnycos E2h/E4h, 525-690 B

ana kopnycos E2h/E4h, 525-690 B
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10.14 0O630p TpeboBaHWIi aNeKTPOMarHMTHOM coBMmecTumocTn (3MC)

dnekTpuYecKne yCTponcTea n GopMUpYIOT NOMexXK, U cami NMOABEPraloTCsA BO3AENCTBUIO NOMEX, BO3HUKLLMX B APYTUX
WCTOYHUKAX. INEKTPOMAarHuTHaa coBMecTmocTb (IMC) Takux 3GpHeKToB 3aBUCUT OT MOLLHOCTU Y FAPMOHNYECKUX
XapaKTePUCTUK 3TVX YCTPOWNCTB.

Heynpasnsemoe B3avMoZencTBme Mexay NeKTPUYECKUMI YCTPOMCTBAMM B CUCTEME MOXET YXYALWUTb COBMECTUMOCTb 1
nomeLlaTb HagexHoi pabote. Momexu MOryT NpUHUMaThL Gopmy:
. 3MIEKTPOCTATUYECKUX PA3PAROB,

o 6bICprIX M3MEHEHUN HanpAaXeHwus,

o BbICOKOYACTOTHbIX MOMeX.

dneKTpUYeckne Nomexm yalle BCEro pacnpoCTPaHATCA B AnanasoHe yactot oT 150 KMy go 30 Mlu. Bo3gywHble nomexu m3
CcUCTeMbl NMPYBOAa B Avana3oHe yactoT ot 30 Ml go 1 My co3paoTca MHBEPTOPOM, Kabenem aBuratens v gBuratesiem.

EMKOCTHbIE TOKM B Kabene fgBuratens, CBA3aHHble C BbICOKMM 3HaY€HMEM CKOPOCTU U3MEHEHUA HanpskeHus asuratens dV/
dt, co3patot Tokn yTeukn. Cm. PucyHok 10.25. SKkpaHUpOBaHHble Kabenu aBuratenia UMetoT 6osiee BbICOKYIO eMKOCTb Mexay
¢$a30BbIMM NPOBOAAMU U IKPAHOM 1 MeXAy dKPaHOM 1 3emsieid. ITa JONONHMTENbHAA eMKOCTb Kabensi BMecTe ¢ Apyrom
napasuTHOM eMKOCTbIO U MHAYKTUBHOCTbIO ABUraTeNA U3MEHAET YPOBEHb SNEKTPOMArHUTHOIO M3MyYeHUs, CO34aBaemMmoro
YCTPOWCTBOM. /I3MeHEHNEe YPOBHA NPOUCXOAMT rMaBHbIM 06Pa3oM B 3/1EKTPOMAarHUTHOM U3MlyYeHUN Ha YacToTax MeHee 5
Mry. MockonbKy TOK yTeuku (I1) BO3BpallaeTcs B yCTPOWCTBO Yepes 3alutHoe 3a3emneHue (I13), To 3KpaHUPOBaHHbIN Kabenb
[BUraTensi co3naeT TONbKO HEGOMbLLOE 31eKTPpOMarHuTHoe nose (14). 3kpaH orpaHMYMBaET M3Nlyyaemble MOMeEXH, HO
yBeNIMYMBaeT HU3KOYACTOTHblE MOMEXU B CETU.
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1 Flposo,q 3a3emiieHunA Cs Bo3moxHble WyHTUpYylowmne nytn I'Iapa3I/ITHOVI €MKOCTU

(MeHsaTCA B 3aBMCUMOCTM OT yCTaHOBKI/I)

2 [3kpaH Ih CrH}a3HbIN TOK yTeUKn
3 [MwuTaHue ot ceTn nepem. Toka I |3KpaHupoBaHHbIV Kabenb ABuraTens
4 [MpeobpasoBaTenb YacToTbl I3 [3awmTHOe 3a3emneHve (UeTBEPTHIN NPOBOA B Kabenax

noaknyeHnA ,D,BI/IFaTEJ'IH)

5 |3kpaHupoBaHHbI Kabenb fABuraTens l4+ |HexenaTtenbHblii CMHba3HbIN TOK

6 |[dsuratenp - -

PucyHok 10.25 dnekTpuyeckana mofesnb C BO3MOXHbIMU TOKaMUN yTe4kun
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

10.14.1 Pe3synbtatbl ncnbitaHun SMC

Cnenylou.wle pe3ynbraTbl NCNbITaHU GbITN noJiyyeHbl Ha CUCTEME, B KOTOPYIO BXOO4UITN npeo6pa3OBaTenb 4YacCToTbl (C
OONONTHUTENbHbIMN yCTpOIZCTBaMI/I, ecnn OHNM nmenn CcylecTtBeHHoe 3HaLIeHI/Ie), 3KpaHVIpOBaHHbIIZ Kabenb ynpasJsieHNA n 6noK
ynpaeJsieHNA C NOTEHUNOMETPOM, a TakKXe ABuUratenb n 3KpaHVIpOBaHHbIIZ Kabenb aABuratena.

Tun ¢unbrpa KoHAyKTMBHbIe nomexun N3nyyaemble nomexu
BY-nomex
CraHpapTbl/ EN 55011 Knacc B Knacc A, Knacc A, Knacc B Knacc A, rpynna | Knacc A, rpynna 2
Tpe6oBaHusa MKunnwHo- rpynna 1 rpynna 2 MKunumwHo- 1 MpombilwneHHble
KOMMyHasbHble | [pombliwneHH | MpombIlwneHHbl | KoMMyHanbHble | [pomblwneHHble ycnoBus
06beKTHI, ble ycnoBus e ycnosus 06beKTHI, ycnoBus
npeanpuATua npegnpuaTuA
TOProBnu un TOProBnu un
nerkom nerkomn
NPOMBILLIEHHOC NPOMbILLIEHHOCT
™ "
EN/IEC Kateropua C1 Kateropua | Kateropua C3 | Kareropua C1 Kateropus C2 KaTteropus C3
61800-3 Ycnosua c2 Ycnosua Ycnosua Ycnosua Ycnosua
3KkcnnyaTtaumn 1 Ycnosua 3KcnnyaTaumn | skcnnyataumm 1 | skcnnyataumm 1 aKcnnyaTaumm 1
(knnnwe n 3KCNNyaTauum 2 (knnnwe n (kunnwe n (kmnuwe n odpuc)
oduc) 1 (knnuwe 1 | (NPOMbILLNIEHH oduc) oduc)
oduc) ble)
H2
FC 102 110-560 kBT Het Het 150 m Het Het Oa
380-480 B (492 dyra)
90-800 kBT Het Het 150 m Het Het JIE]
525-690 B (492 ¢yTa)
H4
FC 102 110-560 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 U NOMeXOyCTONYNBOCTb)

MG16Z250
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10.14.2 TpeboBaHUA MO N3NYUYEHMIO

CornacHo npomblwneHHOMy cTaHAapTy Ha SMC ans npeobpasoBaTeneil YacToTbl C perynupyemoin ckopoctblo (EN/IEC
61800-3:2004) TpeboBaHua no IMC 3aBUCAT OT Cpefbl, B KOTOPOW YCTaHaBNVMBAeTCA Npeobpa3oBaTtesib YacToTbl. OTU Cpepbl, a
TaKXKe COOTBETCTBYIOLIME TPeOOBaHNA K HANPSPKEHUIO CETU NUTaHUA onucaHbl B Tabauya 10.38.

Mpeobpa3oBaTtenv YacToTbl COOTBETCTBYIOT onvcaHHbiM B IEC/EN 61800-3 (2004)+AM1 (2011), kaTeropua C3, TpeboBaHUAM K
3MC pnsa obopynosaHus, notpebnsatowero 1ok 6onee 100 A Ha a3y 1 yCTaHOBNEHHOTO BO BTOPbIX YCIIOBUAX SKCMyaTaLuu.
MpoBepKa COOTBETCTBMA BbINOMHEHA C UCMOb30BaHWEM SKPaHUPOBAHHOTO Kabensa asuratens anuHoi 150 m (492 dyrTa).

KaTteropus OnpepenexHne KoHAyKTMBHbIe nomexun
(EN 61800-3) (EN 55011)
C1 MpeobpaszoBaTenun YacToTbl C HaNpsKeHNeM NuTaHuA Huke 1000 B gna pabotbl B Knacc B

nepBbIX YCNOBUAX KCMyaTaumn (B >KUbiX NMOMELLEHNAX 1 B oducax).

(@)

MpeobpazoBaTenyn 4acToTbl C HANPAXeHWEM NuUTaHMA Huxe 1000 B gna pabotbl B
nepBbIX YCNOBUAX SKCMyaTauum (B >KUbIX MOMeLLEeHUAX 1 B oducax), He
ABNAOLMNECA HU NepeABUKHBIMI, HA CbeMHbIMU, NpefHa3HayeHHble ANAa MOHTaxa
1 BBOAA B 3KCMyaTauuio npodeccmoHanom.

Knacc A, rpynna 1

a3

MNMpeobpazoBaTenun 4acToTbl C HANPAXeHWEM NuUTaHMA Huxe 1000 B gna pabotbl BO
BTOPbIX YCNOBUAX SKCMNyaTaumm (Npon3BoACTBEHHAA cpepa).

Knacc A, rpynna 2

c4

BTopble ycnoBua skcniyaTaumm Co Cneayowmmm XxapakTepucTnkamu:
e HanpskeHune nuTaHusA, paBHOe unu npesbiwatowee 1000 B.

e HoMMHanbHbIM TOK, paBHbIM UK Npesbiwatownn 400 A.

L] I'Ipe,qHa3HaquHb|e ANA NCNONMb30BaHUA B CIOXHbIX CUCTEMaX.

OrpaHnunTeNbHbIN Npefen oTCyTCTBYeT.
TpebyeTca nnaHUpoBaHune
cooTBeTCTBUA TpeboBaHmAMm IMC.

Ta6nuua 10.38 Tpe6oBaHUA NO U3NYYEHUIO

Ecnn ncnonb3ytotca 6a3oBble cTaHAapThbl Ha KM3NyyeHre, Npeobpa3oBaTeNiv YacToTbl AOMKHbI COOTBETCTBOBaTb Tabsuya 10.39.

(npon3BofcTBEHHAA cpeaa)

OKpy»alowana cpefa BasoBbiii cTaHgapT Tpe6oBaHNA K KOHAYKTVBHOMY
M3/TyYEHWNIO COTNAcHO NpeAenbHbIM
3HayeHNAM, yKasaHHbiMm B EN55011

MNepsble ycnosua Cranpapt Ha usnyuyenme EN/IEC 61000-6-3 gna XuanwHo- Knacc B

JKCnyaTaumm KOMMYHaJIbHbIX 0ObEKTOB, MPeANPUATAI TOPrOBAN N NIEFKON

(Kunble nomelLeHNA n NPOMBILLIEHHOCTU.

oducsl)

Bropble ycnosua CraHpapt Ha usnydyenune EN/IEC 61000-6-4 ona npon3BOACTBEHHOWN Knacc A, rpynna 1

JKCnyaTaumm cpepbl.

Ta6bnuua 10.39 Mpepenbl cornacHo 6a30BbIM CTaHAAPTaM Ha U3nyyeHue
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10.14.3 TpeboBaHNA K NOMEXOYCTOMUNBOCTU

TpeboBaHUA K MOMEXOYCTONUMBOCTY s Npeobpa3oBaTesiell YacToTbl 3aBUCAT OT YCJIOBMIA 3KCnnyaTaummn. TpeboBaHuA ans

NPOV3BOACTBEHHOW Cpefibl ABNAIOTCA 60siee BbICOKMMU, HEXENU TpeboBaHUA ANA cpefbl B XKUJIbIX MOMEeLLeHUAX Unn oprcax.
Bce npeobpasoBatenu yactotbl Danfoss cooTBeTcTBYIOT TpebOBaHUAM Ansi PaboThl Kak B MPON3BOACTBEHHON Cpefe, Tak U B
XKWIbIX NMOMELLEHUAX N OpUcax.

Ona noaTBepXKAeHWs YCTONUMBOCTU K BIIMSHUIO MEPEXOAHbIX MPOLEeccoB ObUIM NPOBEAEHDI CliefyioLime NCNbITaHns
npeobpa3soBaTena YacToTbl (C AOMONHUTENbHBIMW YCTPOWCTBAMU, €C/IN OHU CYLLECTBEHHDI), C NCMONIb30BaHUEM
3KPaHMPOBaHHOIO Kabensa ynpaeneHus, 610Ka ynpaBneHus ¢ NOTEHUMOMETPOM, Kabena aBuratensa u asuratens. VcnbimaHus

NPOBOAUNNCL B COOTBETCTBUM CO Cleayolmmn 6a3oBbiMK cTaHgapTamu. MNoapobHee cm. Tabauya 10.40.

. EN 61000-4-2 (IEC 61000-4-2). SnekTpocTtatuyeckne paspagbl (ESD). BocnponsBeneHne sneKkTpocTaTuyeckmx
pa3pAfoB, CBA3AHHbIX C MPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3). V3nyyeHue, co3gaBaemoe MPOHMKALWMNM S1EKTPOMArHUTHbIM NOJIeEM C
aMnauTygHoOn mogynsaumen. BocnpousseseHve BO3AeNCTBUN paarioNoKaLMOHHOTO 060pyaoBaHusa u o6opynoBaHus
CBAA3U, A TaKXXe MOOWIbHBIX CPefCTB CBA3N.

. EN 61000-4-4 (IEC 61000-4-4). ImnynbcHble nepexofHble npouecchl. MogenuposBaHve NomeX, Bbi3blBaeMbIX
nepeknioyeHneM KOHTaKTopa, pefie UAN aHaNorMUHbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5). MNepexoaHble nNpoLecchl ¢ 6pockammn HanpsaxeHUs. BocnpounsseaeHne nepexogHbix
NpoLeccoB, CBA3aHHbIX C YAAaPOM MOSIHUN BONN3M YCTaHOBOK.

. EN 61000-4-6 (IEC 61000-4-6). BY-nomexu B cuHpa3HOM pexume. MogennpoBaHue BO3LeNCTBMA

pagnonepenatoLiero 060pyp,OBaHVIF|, coefuHeHHOro mexny coboin kabenamu.

basoBbiii cTaHpapT Amnynbcbi Bpocku n.-ctaTnu. PapgunouactoTHoe HanpsaxeHune BY-
IEC 61000-4-4 HanpAXXeHna paspagbl 3NeKTpOMarHuTHoe none nomex
IEC 61000-4-5 IEC IEC 61000-4-3 B cHdasHOM
61000-4-2 pexume
IEC 61000-4-6
Kputepuii npuemkn B B B A A
CeTb 4 kB CM 2 kB/2 Om DM - - 10 B (3¢¢.)
4 kB/12 Om CM
JBuratenb 4 kB CM 4 kBt/2 Om" - - 10 B (3¢¢.)
Topmos 4 kB CM 4 kB1/2 OM" - - 10 B (3¢¢.)
Pasfenenue Harpysku 4 kB CM 4 kB1/2 Om" - - 10 B (2¢4.)
Lenn ynpasnexus 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
CTaHpapTHas WKHa 2 KB CM 2 kB/2 Om" - - 10 B (3¢¢.)
MpoBsopa pene 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
JlononHuTenbHbIe 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
YCTPOWCTBa ANA CUCTEMbI U
nepnoepunHom WHbl
Kabenb ans LCP 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
BHewHee nutaHue 24 B 2BCM 0,5 kB/2 Om DM - - 10 B (36¢.)
nocT. TOKa 1 kB/12 Om CM
Kopnyc - - 8 kKB AD 10 B/m -
6 kB CD

Ta6bnuuya 10.40 Gopma cooTBeTCTBUA TPe6oBaHMAM IMC no nomexo3alyMLEeHHOCT, Anana3oH HanpsxeHusa: 380-480 B,

525-600 B n 525-690 B

" Hagodka Ha 3kpaH kabesns

AD: anekmpocmamudeckuli paspsaod Yepes 8030yx; CD: anekmpocmamuyeckuti paspsad npu koHmakme; CM: cuHgasHell pexum; DM:

oupcpepeHyuanbHbIl pexum.
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10.14.4 CoBMeCTMMOCTb B COOTBETCTBUU C
TpeboBaHuamn SMC

YBEJJOMJIEHU

OTBETCTBEHHOCTb OINEPATOPA

B cootBetcTBUM co ctaHaapTom EN 61800-3 gna cuctem
nprBoAa C NepemMeHHO CKOPOCTbIo, onepaTop oTBevaeT
3a cobniogeHve TpeboBaHuii K SMC. MpounssoauTenu
MOTyT npepanaraTb peleHus, COOTBETCTBYOLW e
cTaHpapTy. OnepaTtopbl OTBEYAIOT 3a NPUMEHEHNEe 3TUX
peLueHnin n HecyT COOTBETCTBYIOLIE PACXOAbI.

Ectb nBa BapunaHTa obecneveHus BJ'IeKTpOMaFHVITHOVI
COBMeCTUMOCTN.
. yCTpaHEHVIe nnn ceefgeHne K MMHMMyMy nomex B
NCTOYHUKE U3Ny4yeHna nomex.

. YnyuweHme ycTonumBOCTA K MOMEXam YCTPOMNCTB,
nofBeprawLwmnxca Takum rnomexam.

Ounbrpbl BY-nomex

Llenb ncnonbsoBaHua Gunbtpos BY-nomex — nonyuuntb
cncTemy, cTabunbHo paboTalollyto 6e3 pagrovacTOTHBIX
romex mMexpay KOMroHeHTaMu. YTobbl AOCTUYL BbICOKOTO
YPOBHSA MOMeXOYCTONUMBOCTU, PEKOMEHAYeTCA
1cnonb3oBaTh NpeobpasoBaTenyt YacToTbl C
BbICOKOKauecTBeHHbIMK dunsTpamu BY-nomex.

VYBEJJOMJIEHU
PAOVUOYACTOTHbIE MOMEXU
B Xunbix paioHax 3TO usAenne MoXeT cTaTb NPUYNHON

pagnonomex, u 3TomMm B Cjly4yae MOXKeT nOTpe6OBaTbCﬂ
NMPUHATNE COOTBETCTBYHOLWUNX Mep 3alluTbl.

CootBeTcTBUE Tpeb6oBaHuAM PELV 1 ranbBaHnyeckomn
pasBA3Ku

Bce knemmbl ynpaBneHus n BbiBoAbl pene
npeobpa3soBatesneii Yactotel ETh-E4h cootBeTcTBYIOT
TpeboBaHusaM PELV (3a ncknoueHnem 3a3eMieHHON BETBU
TpeyronbHMKa C HanpsXeHrem Bbiwe 400 B).

[anbBaHWYecKas (rapaHTMpOBaHHaA) pa3BA3Ka
obecrneunBaeTca BbIMONIHEHUEM TPebOBaHUA NO YCUNIEHHOW
M30MALUMM 1 3a CYET COOTBETCTBYIOLWMX ASIVH NyTel yTeuek
TOKa U U30MSILNOHHDBIX PACcCTOAHMIA. ITK TpeboBaHuA
onucaHbl B ctaHgapte EN 61800-5-1.

dnekTpryeckas nsonAauma obecrneunBaercs, Kak nokasaHo
(cm. PucyHok 10.26). OnncaHHble KOMMOHEHTbI
COOTBeTCTBYIOT TpeboBaHuAM PELV 1 ranbBaHuueckoi
pa3BA3KN.

130BX514.10

o~
I~

1 [NpeobpazosaTtenn Toka

2 |lanbBaHMyeckan pas3BA3Ka ANs CTaHZAPTHOro MHTepdeca
WKHbI RS485.

Mnata npusogos ansa IGBT

NcTouHnk nutanmna (SMPS) ¢ nsonaumein curHana HanpsxeHua
MOCT. TOKa U yKa3aHMeM HanpsKeHWs B NPOMEXYTOUHON Lienu

5 |lanbBaHnyeckan pa3BA3Kka ANA JONONHWUTENbHON NAaThl
pe3epBHOro nNutaHus 24 B

OnTtonapa, MoAynb TOPMOXKEHUA

BHyTpeHHMe uenu 3awmTbl OT 6pOCKOB TOKa, dunbTpbl BY-
MoOMeX 1 YCTPOMCTBA L4171 M3MEPEHVs TemnepaTypbl.

8 |Pene, npepgoctaBnaemble 3aKa3unkom

PucyHok 10.26 NanbBaHMueckas pa3BaA3Kka

10.15 MoHTax c yueTtom TpeboBaHumn SMC

YT006bI BHINOAHUTL MOHTaXK B COOTBETCTBUM C
TpeboBaHmaMu no IMC, cnepynTe yKasaHuAM,
U3NOXKEHHbIM B pykogodcmae no skcnsyamayuu. Mpumep
NPaBWIIbHON YCTaHOBKM B COOTBETCTBUM C TpeboBaHNAMM
OMC cm. Ha PucyHok 10.27.

YBEZJOMJIEHU
CKPYYEHHDBIE KOHLIbl 3KPAHOB (CKPYTKM)

CKpyueHHble KOHLbl YBENMYMBAIOT COMPOTUBIEHNE
3KpaHa Ha BbICOKMX YacTOTaX, YTO CHUXKaeT 3dpdeKT
3KpaHNPOBaHUA 1 YBeNNUYMBAET TOK yTeuku. Ns6eraiite
NpUMeHeHUs CKPYYeHHbIX KOHLIOB 3KPaHOB, UCMONb3yiiTe
MHTEerpmpyemble 3aXXNMbl 3KpaHa.

. B kabensAx nogknioueHnsa pene, kKabensx
yNpaBneHus, a Takxke B Kabenax curHanbHbiX
nHTepdencos, nepndepunHoNn WNHbI N TOpMO3a
3KpaH JO/MKEH NPUCOeANHATLCA K KOpnycy Ha
060UX KOHUAX. ECin KOHTYp 3a3emneHuns umeet
BbICOKOE COMPOTUBIIEHNE, HA HEM MPUCYTCTBYIOT
LYMbI UK MO HEMY MPOTEKAET TOK, pa3opBuTe
MoAKsloUeHne 3KpaHa Ha KoHTaKTe 1, utobbl
WCKIOUUTD NPOTEKAHNE TOKA Yepe3 KOHTYp
3a3eM/IeHuA.
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o Bo3BpalyaliTe TOKM Ha3aj Ha YCTPOWCTBO Yepes
MeTaNIINUECKyo MOHTaXHyto nanty. Cnegyet
06ecneunTb XOPOLWMNIA SNEKTPUYECKNIA KOHTAKT
MOHTaXHOW MAaThl C Waccu npeobpasosarens
UacToTbl YePEe3 KPEMEXHbIE BUHTDI.

. Wcnonb3yinTe 3KpaHUMPOBaHHbIE BbIXOAHbIE Kabenu
ABuratens. BMecTo 3Toro Takke MOXHO
NPYMEHATb HE3KPaHNPOBaHHble Kabenu
ABUraTens B MeTannnyeckux Kabenenposogax.

YBEZJOMJIEHU

OKPAHNPOBAHHDbIE KABEJIA

bes3 ncnonb3oBaHUA 3KpaHNPOBaHHbIX Kabenel nn6o
MeTaNnnyecknx KabenenpoBoaoB YCTPONCTBO U
yCTaHOBKa He GyAyT COOTBETCTBOBaTb HOPMATUBHbIM
Tpe6oBaHMAM MO YPOBHIO MOLYHOCTU U3NyYyeHus
paauouyacTor.

. Mcnonb3yinTe Kak MOXHO 6onee KopoTkue Kabenu
[BUraTens n Topmo3a, YTobbl YMEHbLUNTb YPOBEHb
rnomMex, CO34aBaeMbIX BCEN CUCTEMOW.

. He npoknagbliBainte curHanbHble Kabenu
YyBCTBUTESIbHbIX YCTPONCTB BLONb Kabenel
ABuraTena n Topmosa.

. Ona nuHUn obMeHa AaHHbIMK, a TaKXKe JIMHWUN
KomaHa/ynpasneHua cnepyite TpeboBaHUAM
COOTBETCTBYIOLUMX CTAaHAAPTOB Ha NMPOTOKOSIbI
cBasun. Hanpumep, ana USB ncnonb3oBaHne
SKpaHMPOBaHHbIX Kabenei obasatesnbHO, a AnA
RS485/Ethernet MoXeT MCNONb30BaTLCA Kak
SKpaHUPOBaHHasA, TaK N He3KpPaHMPOBAHHAA BUTas
napa.

. Y6eutech, YTo BCe MOAKMIOUEHNA KINeMM
ynpasneHna rafbBaHNYeCKN U30N1pPoBaHbl OT
HanpsxeHua nutanua (PELV).

YBEJJOMJIEHU

NOMEXWU 3MC

Wcnonb3yiiTe sKpaHMpoBaHHble Kabenun ana
noAKNlYeHNA ABuUraTensa n yCTPonCTs ynpasneHus.
MpoknapbiBaiiTe Kabenb ceTn NuTaHuA, Kabenb
ABuratens n kabenu ynpaejiieHNA OTAeNbHO APYr OT
apyra. Heco6bniogeHve Tpe6oBaHuil K n3onaymm sTmx
Kabeneil MOXeT NPUBECTU K HENPEeAYCMOTPEHHBIM
CUTYaLMAM N CHXKeHNIo 3$deKTUBHOCTM paboTbl
o6opynoBaHna. MMHMManbHoe paccTosHue mMexay
KabenAmu nutaHua, Kabenamn asuratens n Kabenamm
ynpaBJieHnA JOMKHO cocTaBnaTb 200 mm (7,9 pronma).

YBELJOMJIEHU
YCTAHOBKA HA BOJIbLLIOV BbICOTE HA i
YPOBHEM MOP#

CyuiecTByeT pucK NpeBbileHUs HanpsXeHuA. U3onayua
MeXay KOMMOHEHTaMU 1 BaXKHeALWNMN AeTansiMn MoXeT
6bITb HEOCTAaTOUHON U He COOTBETCTBOBATb
Tpe6oBaHuam PELV. CokpaTtuTe pucK npesbilieHns
Hanps)XeHNA C NOMOLLbIO BHELUHNX 3aLMUTHbIX YCTPONCTB
VNN ranbBaHNYECKON pa3BA3KMU.

MNpu yctaHOBKe Ha 60onbluoii (Bbiwe 2000 m (6500
¢dyTOB)) BbiCOTE Hap YpPOBHEM MOps obpaTuTech B
Danfoss oTHocuTenbHo Tpe6oBaHuii PELV.

YBEZJOMJIEHU
COOTBETCTBUE PELV

O6ecneybTe 3alMTy OT MOPaXKEHUA NEKTPUUECKUM
TOKOM, UCMOMNb3YyA CMCTEMY SNEKTPONUTAHUA C 3alyUTHbIM
CBEPXHU3KMM HanpsxeHuem (PELV), cooTBeTCTBYIOLLYIO
MECTHbIM N roCcyfapCcTBEHHbIM HopmaTeam no PELV.

MG16Z250
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[STCU Y STeToXeTerorexey

130BF228.10

2
—
3—m8M°
( C
( C
B
4
U |
L2 ° T
L3
PE
5
1 PLC 10 Kabenb ceTn nuTaHuA (He3KPaHMPOBAHHDI)
2 YpaBHUTENbHbIN Kabenb ceyeHnem MUHUMYM 16 Mm? (6 AWG) |11 BbixogHOW KOHTaKTOP
3 Kabenn ynpasneHus 12 KabenbHaa n3onauus 3auuviieHa
4 MuvHMManbHOe paccTosHe Mexay Kabenamu ynpasneHus, 13 LnHa obuiero 3azemnenuna. Cobniogante mecTHble 1
Kabenamu anekTpogBuraTens n Kabenamu cetm NUTaHUA rocyfapcTBeHHble TpeboBaHNA K 3a3eMsieHnto WKados.
coctaensaeT 200 mm (7,9 gonima).
5 MutaHne oT cetn 14 Topmo3Hon pe3nctop
6 OroneHHasa (HeoKpalleHHas) NOBEPXHOCTb 15 MeTtannuueckaa Kopobka
7 3Be3goobpasHble Wwanbbl 16 MopknioyeHne K gBuraTento
8 Kabenb TopMo3a (3KpaHVpPOBaHHbIiA) 17 [Buratensb
9 Kabenb aBuratens (3KpaHUpPOBaHHbIN) 18 KabenbHoe ynnoTHeHWe, COOTBETCTBYIOLLEE TPEOOBaHNAM
SMC

PucyHok 10.27 MprmMep npaBuAbHOI YCTaHOBKN B COOTBETCTBUM C Tpe6GoBaHuaMM SMC
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10.16 O6wwme cBegeHNs 0 rAPMOHMKaxX

HenviHeliHble Harpy3Kku, BCTpeyaLecs npu
MCMoNb30BaHUK NpeobpasoBaTeneit YacToTbl, NOTPe6asAoT
TOK OT NIVHWM 3NeKTponepeaayn HepaBHOMEPHO. IToT
HECUHYCOMAANbHbIN TOK MMEeT KOMMOHEHTbI, ABAALNecs
FAPMOHNYECKMMMN COCTABAALMMU OCHOBHOW YacTOTbl
TOKa. DTV KOMMOHEHTbI Ha3blBAIOTCA FaPMOHUKaMU.
HeobxoamMmo KOHTPONUpoBaTh obluee rapMoHuYeckoe
NCKaXeHue ToKa B MuTalowein cetu. XoTa rapmMoHuYeckue
TOKM HemocpeaCTBEHHO He BAWAIOT Ha noTpebneHune
3MIEKTPOSHEPIUM, OHUN BbI3bIBAIOT HArPeB MPOBOLKU U
TpaHchOPMaTOPOB, UTO MOXKET MOBAUATL Ha Apyrue
YCTPOWCTBA, NOAKMIOUYEHHbIE K TON e NVHUN NUTaHUA.

10.16.1 AHanu3 rapMoOHUK

MOCKONbKY rapMOHUKM YBEANYMBAIOT TEM/IOBbIE MOTEpPY,
BaXKHO MNPV NPOEKTUPOBAHUM CUCTEM YUNTbIBATb
FApPMOHVIKW 4181 NPeAoTBPaLLEHNs NeperpysKiu
TpaHcpopmaTopa, NHAYKTOPOB 1 NPOBOAKW. [pu
HeobX0AMMOCTN NPOBeAUTE aHANIN3 FAPMOHUK CUCTEMDbI,
uTo6bl OMpeaenvTL BO3AENCTBYE Ha Hee 060pYyLOBaHUA.

NcKaxeHre HanpsaXeHUAa NUTaloLWen ceTM 3aBUCKUT OT
Be/INYMHbI TOKOB FAPMOHWK, KOTOPbIe JOMIXKHbI YMHOXaTbCA
Ha UMMeJaHC CeTn Ans paccmaTpuBaemoi yactoTbl. Obuee
rapMoHuYeckoe nckaxeHne HanpsaxeHus (THDi)
paccumTbiBaeTCA Ha OCHOBE OTAENbHbIX FAPMOHMK
HanpsxeHna no cnepyiouwen dopmyne:

JU25 + U27 + .. + U2n
9]

THDi =

10.16.2 BnnAaHne rapmMoHUK B cucTeme
pacnpegeneHma MOLHOCTH

Ha PucyHok 10.28 nepBuyHasa obmoTKa TpaHcdopmaTtopa
NOAKIIOUYEHA K OOLLEN TOUKE HECKOSbKMX MPUCOEANHEHWI
PCC1, ncnonb3yetca UCTOUHMK CPeAHEro HanpaxeHus.
TpaHcdopmaTop umeeT nmnedaHc Zxfr 1 NATAET HECKONbKO
Harpy3ok. PCC2 — Touka coeAvHeHNA BCeX Harpysok.
Kaxkpgan Harpyska nopgknouaeTca nocpeactsom Kabener,
KOTOpble UMeT umnegaHc Zi, Zz, Zs.

=4
PCCl g

HecnHyconpaanbHbI TOK MOXHO C MOMOLLbIO aHanm3a §

o
Dypbe NpeobpazoBaTb U PasNoOXKNTb Ha TOKM MV o
CUHYycoVaanbHON GOPMbl PA3INMYHBIX YaCTOT, TO eCTb TOKU
FAPMOHVIK IN € 4aCTOTON OCHOBHOW rapMOHMKK 50 nnu v
60 lu.

Zysr
K HU nncaHmn
CokpauieHne |OnucaHne -
fi OcHoBHas vacToTa (50 'y unu 60 Iu)
Ih ToK Npu OCHOBHOW YacToTe
Uy Hanps»eHne npu OCHOBHOI YacToTe I o I 22 I s
In Tok npwn yacToTe N-HOW rapPMOHUKM PCC3 PCC3 PCC3
Un HanpsxeHne npu yactote n-HON rapMOHUKN Other
n MopsaoK rapMOHUKK T T T Loads
Ta6nuua 10.41 CoKpallyeHus, OTHOCALLMECA K FapMOHMKam Rectifier 1 Rectifier 2 Rectifier 3
OcHOBHOI Tok rapmMoHuK (In) PCC O6Lan Touka HECKOMbKNUX NPUCOeanHeHNN
ToK (I1) MV CpepHee HanpskeHue
Tok I Is I7 l11 Lv Huskoe HanpskeHue
YacToTta 50 Ty 250 Ty 350 Iy 550 Iy Zxér MmnepaHc TpaHcdopmaTopa
. Zy MogenupoBaH/ie CONPOTUBNIEHUA U MHAYKTUBHOCTU
Ta6nuuya 10.42 OCHOBHOW TOK U TOKW rapMOHUK
NpPOBOAKMN
Tok ToK rapmoHuK
PucyHok 10.28 Manaa cuctema pacnpepeneHumsa
Isgpop. Ih Is I7 l11-a9

BxogHon TOK 1,0 09 0,5 0,2 <01

Ta6nuua 10.43 ToKM rapmMOHUK B CpaBHEHUN € 3PPEKTUBHbIM
3HauyeHnem BxogHoro Tok

MG16Z250
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Tokun rapmMoHUuK HEeNMHENHbIX Harpy3oK BbI3bIBalOT NUCKaXXEHNE HaNpPAXEHNA 1U3-3a nepenaja Hal'lpﬂ)KeHI/IVI Ha nmnefgaHcax
CUCTEMDI pacnpeneneHuns. Yem 6onbuie mMneanaHcbl, TeM Bbille YPOBHU UCKaXeHNA HanpAXKeHUA.

VckaxkeHre TOKa CBA3aHO C XapaKTeprCTMKaMmn annapatypbl U OTAENbHbIMU Harpy3kamu. MickaxkeHre HanpaXeHuA CBA3aHO C
XapaKTepUCTKaMy CUCTEMbI. 3Has TOJIbKO FrapMOHMYECKYIO XapaKTePUCTUKY Harpy3Ku, HEBO3MOXHO MpeAckasaTb NCKaXKkeHne
HanpsxxeHusa B PCC. Ytobbl npeackasaTb nckakeHve B PCC, HeE06XOAMMO 3HaTb KOHGUIypaumio cMcTeMbl pacnpeaeneHns v
COOTBETCTBYIOLME UMMeLaHChl.

Ana onuncaHnaA vMneaHca CEeTU UCMOMb3YeTCA PacnpPOCTPaHEHHbI TEPMUH «KO3OOULMEHT KOPOTKOTO 3aMblKaHNA», Rsce. ITO
OTHOLLEHME MEXAY KaXyLLeNca MOLHOCTbIO KOPOTKOrO 3aMblKaHWA NCTOYHMKA NuTaHuA B Touke PCC (Sks) 1 HOMUHaNbHOM
S

KayLUENCA MOLYHOCTBIO HArpy3ku (Sosopya.)- (Sobopya)-Ryge = e——

N 06opy0.

U2
rmesS,,=5——mns
A K.3. ZnumaHu,q o6opyd.

=UxI 06opy0.

OTpuuaTtenbHoe BANAHNE FAPMOHUK
. ToKMU rapmMoOHUK BHOCAT CBOW BKJIaA B CUCTEMHbIE MOTEPU MOLIHOCTU (B Kabensax n TpaHchopmatope).

o FapMOHUYECKoe VCKaXeHUe HaMpsKXeHVA Bbi3blBaeT BO3MYLUEHUA B APYrX Harpy3Kax v YBENMYMBalOT NoTepu B
LPYrvX Harpyskax.

10.16.3 CraHgapTtbl IEC B OTHOLWEHNN rAaPMOHUK

B 6onbliei yacT EBponbl 06bEKTVBHAA OLEHKa KayecTBa NMUTaHWUsA B SNEKTPOCETY MPOU3BOANUTCA COrNAacHo AKTY no
3M1eKTPOMarHUTHOM COBMeCTUMOCTU YcTpoincTe (EMVG). CooTBeTCTBME TPeOOBaHMAM 3TOr0 HOPMATVBHOMO akKTa rapaHTupyeT,
UTO BCE YCTPOWCTBA U CETY, NMOAKIIIOUYEHHbIE K CMCTEME pacnpefesieHus SNeKTposHeprun, 6yayT BbIMONHATE CBOe
npegHasHayeHne 6e3 co3paHuna npobnem.

CraHpapTHbIN OnpepeneHuve

EN 61000-2-2, EN 61000-2-4, EN OnpegenseT npeaesnbl NO HaNPXKEHUIO MUTAHUS B SNEKTPOCETU, KOTOPble AOMKHbI cobnoaaTbcs B

50160 KOMMYHasIbHbIX 1 MPOMbILNEHHbIX CETAX SNEKTPONUTaHUA.

EN 61000-3-2, 61000-3-12 PerynupyeT nomexm B nuTaloLiei CETN C HEBbICOKMMMN TOKaMK, CO3fjaBaemble MOAKIIIOYEHHbIMU
yCTpOWCTBaMW.

EN 50178 OnpepenseT NOPAJOK UCMONb30BaHNA NEKTPOHHOTO 060PYAOBaHNA B CUMOBbIX YCTaHOBKaX.

Ta6nuua 10.44 CraHgapTbl npoekTMpoBaHusa EN no KauecTBy nNuTaHuA B 3neKTpoceTu

EcTb 2 eBponenckux ctaHpapTa, KOTopble KacalTcA rapMoHMK B Arana3oHe yactoT ot 0 'y go 9 klu.

EN 61000-2-2 (YpoBHN COBMECTMMOCTM A1 HU3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLUEHU 1 Nnepegayn CUrHanos B
KOMMYHaJIbHbIX HU3KOBOJITHbIX CMCTEMaX 3NEeKTPOCHabXeHus)

CraHgapt EN 61000-2-2 ycTaHaBnuBaeT TpeboBaHUA K YPOBHAM COBMECTMMOCTY AnA Touek obwero npucoeauHeruns (PCC) B
HM3KOBOJIbTHBIX CUCTEMAaX MNEPEMEHHOrO TOKa KOMMYHalbHbIX CeTell 31eKTpocHabeHus. NpeaenbHble 3HaueHus
YKa3bIBalOTCA TONIbKO AJ1A rapMOHNYECKOrO HaMpsXeHWs 1 ObLero rapMoHMYECKOro UCKaxeHus HanpsxkeHus. CtaHgapt EN
61000-2-2 He onpenenseT nNpefAenbHble 3HAUYEHUA AN1A FaPMOHUYECKOTO TOKOB. B cnTyaumsx, korga obuiee rapmoHmyeckoe
nckaxeHue THD(V) = 8 %, npegenbHble 3HaueHna ana PCC ngeHTUYHbl Npegenam, ykasaHHolim B pasgene EN 61000-2-4 ona
Knacca 2.
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EN 61000-2-4 (YpOoBHM COBMECTMMOCTM AN HU3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLUEHUI 1 Nepegayn CUrHanos ans
NPOMBbILIEHHbIX NPeANPUATUNA)

Cranpapt EN 61000-2-4 yctaHaBnvBaeT Tpeb6OBaHNA K YPOBHAM COBMECTUMOCTM B MPOMbILLIEHHBIX U YaCTHbIX ceTax. Kpome
TOro, CTaHAAPT onpeaenseT ciepyolme 3 Knacca 3MeKTPOMarHUTHbIX cpej:

. Knacc 1 cooTBeTCTBYeT YPOBHAM COBMECTUMOCTM MEHDBLUUM, YEM B CETAX KOMMYHANIbHOrO 31eKTPOCHabXeHus, 1
BAVALWNUM Ha 060pyaOBaHMe, YyBCTBUTENIbHOE K NoMexaM (nabopaTopHoe o6opynoBaHMe, HEKOTOPble CPeacTBa
aBTOMaTu3auuy, onpeaeneHHble yCTPONCTBA 3aLunThl).

L] Knacc 2 COOTBETCTBYET YPOBHAM COBMECTUMOCTU, NoaxoAAWMM ona ceten KOMMYHalbHOrro BJ'IEKTpOCHa6)K6HI/Iﬂ.
ITOT Knacc NPUMeEHAETCA K TOYKam obuwero npuncoegnHeHnA (PCC) B cetn KOMMYHallbHOro BJ'IEKTpOCHa6)KeHI/Iﬂ n
TOYKaM BHYTPUMNPON3BOACTBEHHOIO NpncoegnHeHnA (IPQ) B NPOMbBIWNEHHBIX N YaCTHbIX CETAX. B a1OT Knacc
BKJItoUaeTcs noboe o60pynosaHV|e, npeaHasHavyeHHOe AnA pa60TbI B CETU KOMMYHaJlbHOIo BJ'IEKTpOCHa6>KEHI/1F|.

. Knacc 3 cootBeTCTByeT YPOBHAM COBMECTUMOCTM 6ONbLUMM, YeM B CETAX KOMMYHaNbHOrO 3N1eKTpoCHabeHnA. IToT
KJlacC OTHOCUTCA TOMbKO K TOUKaM BHYTPUMNPOW3BOACTBEHHOTO npucoemHeHns (IPC) B NpoMbILAEeHHbIX ceTAX. IToT
K/lacCc NpUMeHVM TaMm, TAe MeeTca cnepylollee obopyaoBaHue:

- Bonbwwre npusogpbl.
- CBapoyHble MalUUHbI
- Bonblne aBuratenu, yacTto 3anyckaemble

- EbICTpo n3meHawwmneca Harpysku.

Kak npaBusio, knacc He MoXeT 6bITb onpeaeneH 3apaHee, 6e3 yueTa HazHaueHUA 060PyAOBaHMA 1 NPOLECCOB, KOTOpble
6yayT ncnonb3osaTbca B cpefe. NpeobpasoBaTeny YacToThl BbICOKOM MoluHocTu VLT® cooTseTcTayloT Npeaenam ans Knacca
3 B YCNOBUAX TUMUYHON cUCTeMbl 3neKTpocHabxeHna (Rks. > 10 unm Vknm < 10 %).

Mopapok rapmoHuknu (h) Knacc 1 (Vh%) Knacc 2 (Vh%) Knacc 3 (Vh%)
5 3 6 8
7 3 5 7
1 3 3,5 5
13 3 3 4,5
17 2 2 4
17<h <49 2,27 x (17/h) - 0,27 2,27 x (17/h) - 0,27 4,5 x (17/h) - 0,5

Ta6nuua 10.45 YpOBH/ COBMECTUMOCTU AJisl FAPMOHUK

Knacc 1

Knacc 2

Knacc 3

THDv

5%

8%

10%

Ta6nuua 10.46 YpOBHY COBMECTUMOCTN ANA O6GLIEro rapMoHNYECKOro NcKaxKeHus Hanps»keHus THDv

10.16.4 CooTtBeTcTBME TPEOOBAHNAM K FAPMOHMYECKMM NCKAXKEHNAM

Mpeobpasosatenun yactotbl Danfoss cooTBeTcTBYIOT TPebOBaHUAM CreayoWMX CTaHAAPTOB:

IEC61000-2-4
IEC61000-3-4
G5/4

MG16Z250
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10.16.5 lNogaBneHve rapMoOHUK

B cnyuasx, Koraa TpebyloTca AOMNONHUTENbHbIE Mepbl N0 NOAABNEHNI0 rapMoHIK, Danfoss npeanaraeT Ncnonb3osaTh
cneaytoulee 060pyaoBaHNe NOfABNEHMS:
®  VLT® 12-pulse Drives

. VLT® Low Harmonic Drives
. VLT® Advanced Harmonic Filters

. VLT® Advanced Active Filters

BbiGop pelueHmns 3aBUCUT OT HECKONbKMX (paKTOPOB.
. CeTb (PpOHOBbIE NCKAXKEHWSA, ACUMMETPUA CETH, PE30HAHC, TUM UCTOYHUKA NUTaHKA (TpaHcdopmaTop/reHepaTop)).

. MpumeHeHne (NPodUNb Harpy3KK, KONMYECTBO U pPasMepbl HarpysoKk).
. MecTHble/HaumoHanbHble TpeboBaHusa/npasuna (IEEE519, IEC, G5/4).

. O6Lwas cToMMOCTb BnafieHus (HauyanbHas CTOMMOCTb, PeHTabenbHOCTb, 06CnyXnBaHKe).

10.16.6 PacuyeT rapMOHUK

Wcnonb3ynTe 6ecnnatHoe MO Danfoss MCT 31 ana pacueTta cTerneHn 3acOPeHNA NUTAIOWEro HaNpAXKeHWs 1 onpeaeneHus
HeobxoauMbIx Mep npegocTopoxHocTn. MO VLT® Harmonic Calculation MCT 31 gocTynHo Ans 3arpy3ku Ha caite
www.danfoss.com.
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11 OcHOBHble NpuHUKMNbI paboTbl Npeobpa3oBaTens YacToThbl

B 310l rnaBe npepcTaBeHbl oblwme ceefeHun 06
OCHOBHbIX Y311ax 1 KOHTypax npeobpa3oBaTenia 4acToTbl
Danfoss. B Hell onuCbIBalOTCA BHYTPEHHMWE 3EKTpUYecKue
byHKUMKN 1 GyHKUMM 06paboTku curHanos. MNpueoguTtca
TaKXe onucaHune BHYTPEHHEN CTPYKTYpbl YNpaBneHus.

11.1 OnucaHune paboTbl

MpeobpaszoBaTenb YaCTOTbl — 3TO SMEKTPOHHbIN
perynaTop, KOTopblii 06ecrneymsaeT nogady perynmpyemoro
KOSIM4yecTBa nepemMeHHOro Toka Ha TpexdasHblii
ACMHXPOHHbIV ABuUraTens. MNocpeacTsom nogaum
perynmpyemol 4acToTbl 1 HanpsXKeHua npeobpasoBaTesb
YacToOTbl PErynMpyeT YacToTy BpalueHWa ABUraTens unm
NOAAEPKNBAET ee MOCTOAHHON MO Mepe U3MeHeHWs
Harpysku Ha gsuratesnb. [peo6pasoBaTesib HacTOTbl MOXeET
TaKXe OCTaHaB/AMBaTb U 3aMyckaTb dNeKTpoaBuraTens 6e3
MEXaHNUYeCKOro HanPsXeHVs, BO3HMKAIOLWEro npu rnycke ot
cetu.

I'Ipeo6pasoBaTeJ1b 4acCToTbl ¢yHKLWIOHaJ'IbHO MOXHO
pa3fennTb Ha cieagyrune 4yetbipe OCHOBHbIE obnactu:

Bbinpamurennb

Bbinpamutenb coctont ns Tnpuctopos SCR unn gruopnos,
KoTopble npeobpasytoT TpexdasHoe nepemeHHoe
HanpsXeHVe B MMMYNbCHOE NOCTOAHHOE HamnpsaXeHue.

Lilenb noctosAHHOro ToKa (wuHa nocrt. ToKa)

Llenb NOCTOAHHOrO TOKa COCTOUT U3 KaTylwek
WHAYKTUBHOCTU N KOHAEHCATOPHbIX 6aTapel7|, KOTOpble
CTa6I/IJ'II/13VIpyIOT nMnynbCcHOE NMNOCTOAHHOE HanpAXeHne.

WHBepTOp

NHBepTop ucnonb3yet IGBT ans npeobpasoBaHus
NMOCTOAHHOTO HaMPAXXEHWA B NepeMeHHOe HanpsaXeHne n
nepemMeHHbIN TOK C M3MEHAIOLENCA YacTOTOMN.

YnpaBneHue

O6nacTb ynpasneHnss COCTOUT 13 NMPOrPaMMHOro
obecrneyeHns, KOTopoe yrnpasnaeT o6opynoBaHEM AnA
MoMyYeHUs: NEPEMEHHOIO HANPSXKEHUS; MEPEMEHHOe
HanpsXeHre OCYLLECTBNSAET KOHTPOb 1 PerynmpoBKy
ABuUratesns nepeMeHHoro Toka.

e
B
1 | 2 | 3 ~
|~y | §
‘ | | E x E A °
L1 } } T
L2 > | = 1Pl
L3 \ \ T3
L RSl
\ \
| |
1 BbinpamuTens (SCR/puogbi)

Llel'lb NOCTOAHHOrO TOKa (LWMHa MOCT. TOKa)

NHBepTop (IGBT)

PucyHok 11.1 BHyTpeHHss o6paboTka

11.2 CpepacTtBa ynpaBneHus
npeobpasoBaTesieM YacToTbl

[lnAa KOHTpONA 1 perynupoBaHna ABUraTensa UCMosb3yoTca
cnegyowme npouecchl:
. Monb3oBaTenbCKuin BBOA/3agaHme.

. D®opmmpoBaHne obpaTHON CBA3N.

. Onpepgensemas nonb3oBaTeneM CTPyKTypa
ynpasneHus.

- PeXXnm pa3oMKHYTOro/3aMKHyTOro
KOHTYpa.

- YnpaBneHue asuratenem (CKOpocTb,
KPYTALMIA MOMEHT UAW NpoLecc).

. Anroputmbl ynpasneHusa (VVC*, KoHTposnb
MarHWTHOro noToka 6e3 faTunka, KOHTPONb
MarHMTHOro NoToKa c obpaTHOW CBA3bIO OT
ABUraTena n BHYTPEeHHWI KOHTponb Toka VVCT).

11.2.1 lMNMonb3oBaTenbCKUin BBOA/3aAaHNA

[lnAa KOHTpONA 1 perynupoBaHua ABuratens
npeobpasoBaTesib YaCTOTbl UCMOMb3YeT UCTOYHVK BXOJHOIO
CUrHana (Takxke HasblBaeMblli 3agaHnem). NpeobpasoBaTenb
YacToTbl MONyYaeT 3TOT BXOAHOW CUTHAS, KOTOPbIN
reHepupyeTca ofHUM U3 ABYX CNocoboB:

. BpyuHyto ¢ LCP. 31oT cnocob Ha3biBaeTca
nokanbHbim ([Hand On] (PyuHow pexum)).

. [nCTaHUMOHHO Yepe3 aHanorosble/undpoBble
BXOAbl M pasnnyHble NocsefoBaTeslbHble
nHtepdeicobl (RS485, USB nnu nepudepuinHas
LUINHA). DTOT MeTOA Ha3blBaeTCA AUCTAHLMOHHbIM
([Auto On] (ABTOMaTMYECKUI PEXNM)) U
NCMONb3yeTCA MO YMONYaHUIO.

MG16Z250
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AKTBHOE 3aaHune

TepMI/IH «aKTUBHOE 3aflaHNE» OTHOCUTCA K aKTUBHOMY

NCTOYHUKY BXOOHOro CurHana. AKTMBHOE 3apaHue

HacTpauBaetca B napamemp 3-13 Reference Site. Cm.
PucyHok 11.2 v Tabnuya 11.1.

MoapobHee cm. pyKo8odCcmeo No NPopaMmMupO8aHUIo.

jal
A
Remote N S
reference g
[=3
«®
Remote
(Auto On)
Linked to hand/auto Reference
(Hand On)
| Local |
Local | I
reference ] |
| |
| |
LCP keys: P 3-13 Reference Site
(Hand On), (Off),
and (Auto On)
PucyHok 11.2 Bbi6bop akTMBHOro 3agaHusA
KHonku LCP Mapamemp 3-13 Reference | AKTuBHOE
Site 3ajjlaHue
[Hand On] (PyuHon CeAsaHHOe PyuyH/ABTO MecTHoe
pexnm)
[Hand On] (PyuH. CeAsaHHoOe PyuyH/ABTO MecTHoe
pexum)=(Off (Bbikn.))
[Auto On] CeasaHHoe PyuH/ABTO OncTaHUMOHH
(ABTOMATUYECKNI oe
pexum)
[Auto On] (ABTOM. CeasaHHoe PyuH/ABTO OwncTaHUMOHH
pexum)=(Off (Bbikn.)) oe
Bce KHoOMKwM MecTtHOe MecTtHoe
Bce kKHoOMKM OunctaHumoHHoe OwvcTaHUMOHH
oe

Ta6nuua 11.1 KoHpurypaumm ¢ MecTHbiM 1 AUCTAaHLMOHHbIM

3agaHnem

11.2.2 AnctaHumoHHoe popMmnpoBaHme
3aflaHuni

[ncTaHumMoHHoe opmMMpoBaHMe 3aaHUA NMeeT MeCTo Kak
npw ynpasfieHNN B PEXMME Pa3OMKHYTOrO KOHTYpPa, Tak 1
B peXnmMe 3aMKHYTOro KoHTypa. Cm. PucyHok 11.3.

B npeo6pa3oBaTene 4acTOTbl MOXET NPOrPaMMMPOBaTbHCA
[0 8 npefycTaHOBJIEHHbIX 3afaHniA. AKTUBHOE BHYTPpeHHee
npeAycTaHOBNEHHOe 3afiaHNe MOXHO BblbpaTb U3BHE C
NMOMOLLbIO LIMPPOBbLIX BXOJOB WM MO WMHE
nocnefoBaTenbHOW CBA3W.

Takxe Ha npeo6pa3OBaTenb MOXET NoJaBaTbCA BHELWIHEE
3afjaHue, 4alle BCero yepes QHaNoroBbIn ynpaBnmomvu?l
BXoA. Pe3yanV|py|ou4ee BHelIHeEe 3ajlaHne o6pa3yeTCH
CyMMunpoBaHmem Bcex NCTOYHMKOB 3aflaHUA U 3afaHNA Mo
LinHe.

B KauecTBe aKTVBHOrO 33faHNA MOXeET ObITb BbIGPaHO
cnepyioulee:
. BHewHee 3agaHue

. lNpenycraHoBneHHoe 3agaHne
. YcTaBKa

. Cymma BHELWHEro 3afgaHvA, npeaycraHOBNEHHOIo
3a4aHNA N YyCTaBKN

AKTVBHOE 3afjaHne MOXHO MaclTabupoBsaTb.
MacwTabrpoBaHHOe 3afjaHne BblUNCNIAETCA Cleayowym
ob6pasom:

3adaHue = X + X x (

Y
100)
rae X — BHellHee 3afjaHuvie, NpefyCcTaHOBJIEHHOe 3alaHne
WM cymma 3Tux 3agaHunin, a Y — napamemp 3-14 Preset

Relative Reference B [%].

Ecnu 3HaueHwne Y, napamemp 3-14 Preset Relative Reference,
YCTaHOBNEHO paBHbIM 0 %, QyHKUMA MacwTabmpoBaHua Ha
3aflaHue [ieiicTBOBaTb He OyperT.
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130BA357.11
P 3-14
Preset relative ref.
Input command:
Preset ref. bit0, bitl, bit2
I
_ I P 1-00
01 4 Configuration mode
_ [1] ‘V ********
F T [2] |
|
‘ “oj ‘ [31 Input command: |
et Open loop
‘ o . ‘ (4] Freeze ref. I
- o — |
! 0] Scale to
m e [5] } | P RPMHz
‘ o o ‘ | or %
(61 | \
L _ J 71 P 3-04 | |
L t Ref. function | |
| | max ref. I
| Y % - Remote
\ | Relative [ D ref.
X+ X*Y 2 m >
< | X /100 +200%
P +200% %\ .
min ref.
A
No function
[0} - on
‘ g Analog inputs _— L Scale to
+200% Closed
‘ 3 |Frequency inputs —— —0‘ —’msie
- 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 _—
| 8| 9 inpu Ref. in %
3 . S
‘ 8 Frequency inputs —— P
‘ © N ‘Ext. closed loop outputs A
- Y
& & 'DigiPot
o \4
External P 1-00
reference Configuration mode
in % |
Increase L
No function I 4’0/1 Digipot ref.
[} ! Decrease pigiPot
Analog inputs E— — + o
‘ g ‘ ginp Closed loop } 0/1 7y 200%
‘ Q |Frequency inputs —— +200%
" Feedback handling
~ o« Ext. closed loop outputs FB controlled setpoint Clear
- O - 0% 0/1
& o ' DigiPot Open loop
e _|
Bus
reference

PucyHok 11.3 iuctaHunoHHoe ¢popMumpoBaHe 3agaHus
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11.2.3 ®opmupoBaHne obpaTHOM CBA3M

OyHKuMo popmMMpPOBaHUA CMrHana obpaTHON CBA3M MOXHO KOHUIypypoBaTb TakMM 06pa3oM, UTobbl OHa AeicTBOBana C
NPUIOXKEHNAMY, TPEOYIOLMMUN YCOBEPLIEHCTBOBAHHOIO PErYIMPOBaHNUA, HAaMPUMEpP C HECKONIbKUMM YCTaBKamu 1
HEeCKONbKUMM TUNamu obpatHol cBaA3un. Cm. PucyHok 11.4. OBbIUHO MCMONb3YIOTCA TPY TWNa ynpaBieHus:

OpHa 30Ha (ofHa ycTaBKa)
3TOT TMN ynpaBneHus ABNAeTcA 6a30BbIM NPU KoHOUrypauuy obpaTHol cBaA3wW. YcTaBka 1 npubaBnseTcs K ntobomy apyromy
3aflaHuIO (ECNIM OHO MMEEeTCs) 1 BblbMpaeTcA cUrHan obpaTHOM CBA3W.

HeckonbKo 30H (oAHa ycTaBKa)

Mpwn 3TOM TVNe ynpaBneHWA NCNONb3yeTca 2 Uy 3 AaTunka obpaTHOWM CBA3W, HO TOJIbKO OfjHa ycTaBKa. CurHasnbl obpaTHOM
CBA3M MOTYT CKJ1aAblBaTbCA, BbIUNTATLCA WW YCPEAHATLCA. Kpome TOro, MOXeT 1CMosb30BaTbCA MaKCMaibHOe v
MVHUMaNbHOe 3HauyeHue. B 3Tol KoHbMrypaLmm ncnonb3yeTca TONbKO ycTaBKa 1.

HeckonbKko 30H (yctaBKa/obpaTHas cBA3b)

CkopocTbio Npeobpa3oBaTesiA YacTOTbl YrNpaBAAeT napa ycTaBka/cMrHan obpaTHON CBA3M C HanbosbLIel Pa3HOCTbIO.
MakcrmanbHoe 3HaueHve CTpPeMuTCA NoAAepKMBaTb BCe 30HbI HAa YPOBHE WM HUXKE COOTBETCTBYIOLMX YCTAaBOK, @ MUHUMYM
— Ha ypOBHe WJIN Bbllle COOTBETCTBYIOLIMX YCTaBOK.

Mpumep

MprmMeHeHne ¢ 2 30Hamu, 2 ycTaBkaMu YcTaBKa 30Hbl 1 paBHa 15 6ap, a curHan obpaTHoOM 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). Ecnm BbibpaH MuHnmMym, Ha NMUA-perynatope ycTtaHaBnmBaloTcA
yCTaBKa M cUrHan obpaTtHoM CBA3M 30HbI 1, MOCKOMbKY OHa MMeeT 6onbLyI0 pa3HOCTb (CMrHan obpaTHONM CBA3M MeHblue
YCTaBKW, T. €. Pa3HOCTb MOJSIOXKUTENIbHAA).

S | . I
Setpoint to D*;
\ | Reference o
\ | Handling S
Setpoint 1 i > @
P 20-21 ‘ \
\
Setpoint 2 . | |
P20-22 | ‘
\ . ) )
Setpoint 3 . Mult! setpo!nt min. ‘
| Multi setpoint max.
P 20-23 |
| |
|
| | o
\ | I |
\ | | o Feedback
Feedback 1 Source | Feedback conv. Feedback 1 | Feedback 1 only \ | ‘
P 20-01 | Feedback 2 only | |
P 20-00 Feedback 3 only | | |
\ Sum (14+2+3) \ \ |
Feedback 2 Source | Feedback conv. Feedback 2 { Difference (1-2) 0%
P 20-03 P20-04 | Average (1+2+3) \ —h |
‘ Minimum (1]2[3) \ ) |
Feedback 3 Source Feedback conv. Feedback 3 Maximum (1{2[3) \
P 20-06 P20-07 L ———— —— — —— _ _|\_ _ _ 5

Feedback Function
P 20-20

PucyHok 11.4 Bniok-cxema 06pa6oTKun curHana obpaTHol CBA3N
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MNpeo6pasoBaHue o6paTHOI CBA3N

B HeKoTOpbIX NPVYMEHEHUAX MONEe3HO MCMOoNb30BaTb Npeobpa3oBaHye curHana obpatHon ceAsu. OAVH U3 NPUMEpPoB —
MCnosb3oBaHMe CUrHana AasneHus Ana GopmMrpoBaHWA CUrHana obpaTHOW cBA3M Mo pacxody. MoCKoNbKy KBagpaTHbIN
KOpeHb 13 aBNeHnA NponopLUnoHaneH pacxoay, KBaApaTHbI KOPeHb U3 CUrHana AaBfieHVA JaeT BeMUMHY,
NPOoMNoOpLMOHanbHyto pacxody, cM. PucyHok 11.5.

. o
Reference signal =
[oe]
| o Reference + PID &5
Parameter 20-01 © R
- Parameter 20-04 -
Desired flow Parameter 20-07
FB conversion B p
Flow u
Flow
p
FB signal T f
P

PucyHok 11.5 MNpeo6pa3oBaHne obpaTHOI CBA3N

11.2.4 O630p CTPYKTYpbl YrpaBneHusa

CTpyKTypa ynpaBneHus NpeacTaBaseT cob6oi NporpamMMHBbIA NMPOLECC, KOTOPbIV YNpaBiseT ABUraTeNneM, NCXOAA 13 3aJaHHbIX
nosnb3oBaTeNieM 3HaYeHUin (Hanpumep, 06/MUH), a TaKXKe M3 HaMuMA UK OTCYTCTBMSA OBpaTHOW CBA3M (3aMKHYTBIN UK
pa3oMKHYTbIN KOHTYp). OnepaTop onpeaenseT napameTpbl ynpasneHus B napamemp 1-00 Configuration Mode.

Bo3MOXHO 1cnonb3oBaHWe cneayowyx CTPYKTYp ynpaBneHus:

CTpyKTypa ynpaBneHusi C pa3soMKHYTbIM KOHTYpOM
. CkopocTb BpatleHus (06/MuH)

. Ycunue npwu 3ataxke (H-m)

CTpyKTypa ynpaBneHusi C 3aMKHYTbIM KOHTYpOM
. CkopocTb BpalleHusa (06/M1H)

. Ycunue npwu 3ataxke (H-m)

. Mpouecc (onpepensemble Nonb3oBaTeENEM efUHWLbI U3MePeHUs, Hanpumep, GyTbl, AMHUK B MUHYTY, GYHTbI Ha KB.
aonm, %, 6apbi)
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11.2.5 CTpyKTypa ynpaBieHna ¢ pa3OMKHYTbIM KOHTYPOM

B pexXnme pasoOMKHYTOIo KOHTypa npeo6pasoBaTenb 4acToTbl ANA ynpaBneHnA CKOPOCTbO Uin KpyTAWMM MOMEHTOM
Apuratenda ncnonb3yet ogHO Ui HECKOJIbKO 3anaHV||7| (ﬂOKaJ'IbeIX mnnn yﬂa)’leHHbIX). CyLueCTByeT 2 TMna ynpaBneHua c
NCnoJsib30BaHMEM PAa3OMKHYTOIo KOHTYypa:

. PerynupoBaHue ckopoctu. O6paTHas CBA3b OT [BUraTenia OTCYTCTBYET.

o PerynupoBaHue KpyTALllero MomeHTa. Micnonbsyetca B pexume VVC*. 3Ta GyHKUMA NCNONb3YeTCA B MEXaHNYecKm
YCTOMYMBBIX NMPVUMEHEHUAX, HO MMEET OrPaHNYEHHYI0 TOYHOCTb. DYHKUMA KPYTALLEro MOMEHTa C Pa3OMKHYTbIM
KOHTYpOM paboTaeT TOMbKO B OAHOM HanpasneHnn BpalleHus. KpyTawmii MOMEHT PaccuMTbIBAETCA Ha OCHOBE
n3mMepeHna Toka npeobpasoBatena yactotbl. CM. es1asa 12 Mpumepsl npuMeHeHUs.

B KoHurypaumm, nokasaHHom Ha PucyHok 11.6, npeobpa3oBaTtesib YacToTbl paboTaeT B peXxnMe C PasOMKHYTbIM KOHTYPOM.
OH npriHMMaeT BXofHble curHanbl Kak ot LCP (pyuYHOI peXkum), Tak 1 CUrHanbl OT YAaneHHOro MCTOYHUKA (aBTOMAaTUYeCKMi
pexum). CurHan (3afiaHne CKOpOCTW) MOMyYeH 1 M3MEHEH B COOTBETCTBMU CO CieayowWwymMmn o6pa3omM napameTpamu:

. 3anporpamMmmrpoBaHHble MUHMMAJIbHBIA Y MAaKCUManbHBbI Npefenbl ckopocTu (B 06/MuH 1 ).
. Bpems pa3roHa u 3amepneHus.

. HanpaBneHme BpalweHnA asurartena.

3aTem 33agaHue nepepaeTca ganee Aans 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 ST0% O\ To motor
L |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
RPM or Hz | | ParraN |
100% P4-10
P3-13 otor spee
LCP Hand on, Reference P4-12 direction
off and auto site Motor speed
on keys low limit [Hz]

PucyHoK 11.6 Bnok-cxema CTPYKTYpbl ynpaBieHnA ¢ pa3OMKHYTbIM KOHTYpOM

11.2.6 CTpyKTypa ynpasfiieH/A C 3aMKHYTbIM KOHTYPOM

B peXnme 3aMKHYTOro KOHTypa npeo6pasoBaTenb 4acToTbl ANA ynpaBneHna gsuratenem ncnonb3syet ogHO Wi HECKOJIbKO
3afaHnN (NOKanbHbIX UM BUCTAHLUMOHHBIX) U JaTYNKK OﬁpaTHOVI cBA3N. ﬂpeo6pa3osaTenb nony4yaeT CUrHan O6paTHOVI cBA3N
OT AaTyuhKa, YCTaHOBNEHHOIo B cUcTeme. 3aTem OH CpaBHMBaET CUTHan O6paTHOIh CBA3M C BEIMYMHOW 3afaHuA yCTaBkU “
onpegenaeT, UMeeTca N paccoriiacoBaHne Mexay 3TiMmn ABymMA CUrHaiamun. Mocne atoro npeo6pa3osaTenb 4acToTbl
N3MEHAET CKOPOCTb ABurartena, yTobbI YCTPaHUTb 3TO paccorjiacoBaHue.

PaccmoTpum, Hanprmep, HAaCOCHYIO CUCTEMY, B KOTOPOI CKOPOCTb Hacoca perynnpyetca Takum obpasom, 4tobbl cTaTmyeckoe
JaBneHue B Tpyb6onpoBoge 0CTaBasocb NOCTOAHHbIM (M. PucyHok 11.7). Mpeobpa3oBaTenb nosyyaeT curHan obpatHol cBA3M
OT [aTuMKa, YCTaHOBMIEHHOrO B CUCTeMe. 3aTeM OH CpPaBHMBAET CUrHan ob6paTHON CBA3U C BEIMYMHON 3aAaHuA YCTaBKU 1
onpenenseT paccornacoBaHne MeXxay STUMK CUTrHanaMu, eciim oHo ecTb. Mocne aToro npeobpasoBatenb YacTOTbl U3MEHAET
CKOPOCTb ABUraTens, 4tobbl yCTPaHWUTb 3TO paccorfiacoBaHue.
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YcTaBKa CTaTUYECKOro AaBNeHWA ABMAETCA CUTHANOM 3adaHna ans npeo6pa3OBaTenﬂ yacToTbl. [JaTunK gaBneHus nimepaer
TeKkyllee CTaTnyeCkoe faBneHne B TPY60|'IpOBOHG N nojaeTt n3MepeHHoe 3HayeHne Ha npeo6pa3OBaTenb YacCTOTbl B Ka4yecTBe
CUrHana OGpaTHOVI cBAsn. Ecnn curHan O6paTHOVI CBA3N 6onblue 3afaHNA yCTaBKK, npeo6pa3OBaTenb 4YaCTOTbl 3ameanAaeT
BpalweHne, CHUXaA faBneHune. AHanornyHo, ecnu gaBneHve B pr60npOBo,qe HWXe 3afaHnA yCTaBKU, |'|p606pa3OBaTeJ1b
4acTOTbl yBEJIMYNBAET CKOPOCTb, yBeNINYMBaA AaBlieHNE, CO3aBaemMmoe HaCOCOM.

CywecTsyeT 3 TMNa ynpaBneHnsa C UCNOMb30BaHMEM 3aMKHYTOIO KOHTYpa:

. PerynupoBaHvie ckopocTu. 3TOT TUN ynpaBneHus TpebyeT nogaun Ha BXOA CUrHana obpaTHON CBA3U MO CKOPOCTU
ot M A-perynatopa. MNpaBuibHO ONTUMM3NPOBAHHOE PEryINPOBaHME C 0OOPATHOW CBA3bIO MO CKOPOCTU
obecneurBaeT 6onee BbICOKYI TOUHOCTb, YEM PerynnpoBaHne ckopoctu 6e3 obpaTHol CBA3W. YnpaBneHue
CKOPOCTbIO MpUMeHsAeTca Tonbko B VLT® AutomationDrive FC 302.

. PerynupoBaHue KpyTAwero MomMeHTa. 3TOT TN YNPaBieHNA NCNONb3YeTCA B PeXUME MarHUTHOrO MOTOKa C
obpaTHOI CBA3bIO OT SHKOLEpa 1 obecreunBaeT NPEBOCXOAHBIE XapaKTEPUCTMKU BO BCEX YETbIPEX KBajpaHTax v Ha
BCeX CKOPOCTAX fiBUraTena. YnpasneHne KpyTALLMM MOMEHTOM npumeHseTcs Tonbko B VLT® AutomationDrive FC
302.
DyHKUMA perynmpoBaHmnA KpyTALLEro MOMEHTa UCMOb3yeTcsA B NPUMEHEHMSAX, TAe KPYTALMA MOMEHT Ha BbIXOAHOM
Basly ABWraTens ynpasnaeT NPYMEHEHNEM 3a CYeT KOHTPONA HanpsaxeHui. HacTpolika KpyTalwero MomeHTa
BbINONHAETCA MNOCPeACTBOM HAaCTPOMKM aHanoroBoro unv LuMdpoBoro 3afaHusa, UNu 3agaHua no wuHe. Ana
NCMosb30BaHNA GYHKLUN pPerynnpoBaHuA KPyTALLero MOMeHTa peKoMeHAyeTcA NpoBecT npoueaypy nonHon AAL,
MOCKONbKY MpaBuibHble AaHHble ABUraTensa Ype3BbluyaliHO BaXKHbl ANA ONTMMabHON PaboTbl.

. YHpaBneHme TeXHONornyecknm npoLeccom. |/|CI'IO)'Ib3yeTCﬂ ANA perynnpoBaHnA NapamMeTpoB NMPUMEHEHNS,
n3mMepAemMbIX pPasiMYHbIMA AaTYNKaMIN (Hanpmmep, OATYNKOM AaBNeHUA, TeMmnepaTtypbl, pacxona) N KOPPEKTUPYEMDbIX
NOAKNKYEHHbIM ABUraTenem C NOMOLLbIO HaCOCa NN BEHTUNATOPA.

~\J100%

Ref. S
Handling + G\ 0%

(Illustra-
tion
) - PID Scale to To motor

130BA359.12

| speed control
%

Feedback -1 \
Handling 100% ‘
(Illustra- ‘ ‘
tion) ‘ 0% ‘

P 20-81 P 4-10

PID Normal/Inverse Motor speed
Control direction

PucyHok 11.7 Bok-cxema perynatopa ¢ 3aMKHYTbIM KOHTYpPOM

Mporpammupyemble GyHKLMMN

XOoTAl 3HaueHWs MO YMONuYaHuio Ana npeobpasoBaTesia YacToTbl B 3aMKHYTOM KOHTYpe 06bluHO obecneyrBatoT
YAOBNETBOPUTENbHbIE Paboune XapaKTepPUCTUKY, YyNpaBleHUe CUCTEMON YacTo yAaeTcs ONTUMM3NPOBATb HACTPOWKON
HekoTopbix napameTpoB MU-ynpasneHus. [1ns BbINONHEHUA 3TON ONTUMM3aUMM UcNonb3yeTca GyHKUMA asmomamuyeckoli
Hacmpouku.

. MHBepCHOE perynnpoBaHne — CKOPOCTb ABWratesid NOBbIWAETCA NMPWU BbICOKOM CUrHane O6paTHOIh cBA3N.

. MyckoBasA yacToTa NO3BONAET cUCTeMe ObICTPO AOCTNYL paboyero COCTOAHUA, Npexae Yem ynpaBneHue byaer
nepegaHo MA-perynatopy.

o BCTpOGHHbIVI (I)I/Iﬂpr HWXXHUX YaCTOT — CHWXaeT NomMmexn B CUrHane O6paTHOI7I CBA3N.
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11.2.7 O6bpaboTKa cMrHanoB ynpaBneHus

CMm. pa3pen AKmusHblie/HeakmusHble napaMmempsl 8 pasJ/IuYHbIX PeXUMax ynpassieHus npeobpazosamesis 4acmomel B
pyKogoOcmee no npo2pamMmMupo8aHUI0 ANIA MOyYEHUA CBEAEHUA O AOCTYMHbIX KOHGUIypauuax ynpasieHns B 3aBUCKMOCTU
OT TOro, Kakol fBuratesb BblbpaH — ABUraTeslb NepemMeHHOro ToKa Wy HeAIBHOMOJIIOCHDBIN ABUraTesib C NMOCTOSHHbIMUI

MarHmtamu.

11.2.7.1 Crpyktypa ynpasnexus B VVC*

P 1-00
Config. mode

|
|
|
|
Ref. }

P4-13
Motor speed

high limit (RPM)

J/

2)— Process J

P 7-20 Process feedback
1 source
P 7-22 Process feedback
2 source

I/\\+

P 4-19

Max. output freq.

130BA055.10

P4-14 P1-00
Motor speed Config. mode +f max.
high limit (Hz) | w
High p 3-%* } Motor . .
< f controller
N
Ramp -f max.
/N
Low
P4-11
Motor speed P 4-19
low limit (RPM) Max. output freq.
P 4-12 .
Motor speed P 7-0 +f max.
low limit (Hz) + speed Motor \ /
4@— PID controller| | -
- /N
-f max.

P 7-00 Speed PID
feedback source

PucyHok 11.8 CTpyKTypa ynpaeneHus B pexume VVC' ansA KoHGUrypauuii ¢ pa3oMKHYTbIM 1 3aMKHYTbIM KOHTYpOM

Ha PucyHok 11.8 pe3ynbTupylowee 3agaHne oT cuctembl GOPMMPOBAHWA 3afaHNA NPUHUMAETCA 1 NEPEfAeTCA Yepes CXembl
OrPaHNUEHNS N3MEHEHNA CKOPOCTU 1 OFPAHUYEHNS CKOPOCTU 1 TONIbKO MOCSIE STOrO WUCMONb3YeTCs AN yrnpasneHus

ABuratenem. 3atem BbIXOAHOVI CUTHaN CcnCTemMbl ynpasneHnAa AsuratesieM orpaHNYMBaeTCca MakCMMalbHbIM YaCTOTHbIM

npegenom.

Ona Mapamemp 1-01 Motor Control Principle yctaHoBneHo 3HaueHue [1] VWCY, a pna napamemp 1-00 Configuration Mode —
3HaueHue [0] Ck-cmeo, 6e3 06p. c8. Ecnn napameTp napamemp 1-00 Configuration Mode nmeeT 3HaueHue [1] Ck-cme,
3AMKH.KOHM., pe3ynbTupyioLlee 3ajaHne nepefaeTca OT CXeM OrpaHNYeHNA U3MEHEHNA CKOPOCTW 1 OFPaHNYEHNA CKOPOCTH
Ha MM -perynatop ckopocTu. NMapameTpbl MAO-perynnpoBaHna CKOpPOCTN BXOAAT B rpynny napametpos 7-0* [IN[-
peaynam.ckop. Pe3ynbtupyolee 3agaHue ot MN-perynatopa cCKOpocTn nepefaeTca Ana ynpasneHua ABuratenem c
orpaHvnyeHVem No npeaesnbHON YacToTe.

Ytobbl ncnonb3osatb NMN-perynatop npouecca AnA perynmpoBaHnA B 3aMKHYTOM KOHTYpe, Hanprmep, CKOpOCTW Mu
[laBieHnA B ynpasnaemMol cucteme, Bbibepute [3] Mpouecc B napametpe napamemp 1-00 Configuration Mode. MapameTpbl
MUA-perynaTtopa npouecca HaxoaaTca B 2pynnax napamempos 7-2* OC 0/ynpasn. npou.) n 7-3* Ynp.MN/-pez.npou.
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11.2.7.2 CTpyKTypa ynpaBneHns B pPeXXKUMe 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 perynvpoBaHMA MarHMTHOro NoToka 6e3 gaTtumka Ans KoHoUrypaumi c
Pa30OMKHYTbIM 1 3aMKHYTbIM KOHTYPOM

Ha PucyHok 11.9 pe3ynbTupytoulee 3afaHme oT cucTembl GOpMUPOBAHMSA 3afaHNA NMOAAETCA Yepes CXeMy OrpaHnyeHns
M3MEHEHUA 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 MAI-
perynatopa CKOpOCTU C Lefbio ynpaBneHns BbixofHoW yactoton. Ana MO-perynatopa ckopocT Heobxoanmo 3afaTb
napameTpsbl 1, U n [1 (epynna napamempos 7-0* [[]-peaynam.ckop.).

BbibepuiTe [3] Mpoyecc B napameTpe napamemp 1-00 Configuration Mode, utobbl ncnonb3osatb MN-perynatop npouecca ans
perynupoBaHua ¢ obpaTHOI CBA3bIO B ynpasnsaemon cucteme. Mapametpol MU[-perynatopa npouecca HaxoAATcA B epynnax
napamempos 7-2* OC 0/ynpaen. npoy.) n 7-3* Ynp.MNA-pez.npouy.
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11.2.7.3 CTpyKTypa ynpaBneHnsa no MarHUTHOMY MOTOKY C O6paTHOW CBA3bIO OT ABUraTena

P 1-00 E 1-%0 g Er
Config. mode onfg. mode 5
| Torque | <
| R
\ P 4-13 Motor speed -
[ high limit (RPM) | P 4-19
P 4-14 Motor speed | Max. output
\ high limit (Hz) ‘ freq.
p 7-2% ! High P 3-** P 7-0% | +f max.
Ref. + — + N
i s Process | L | Ramp |+ Speed — 1 Motor
U PID PID controller|
= TN > —
‘ Low l— -f max.
P 7-20 Process feedback P 4-11 Motor speed glgoo
1 source low limit (RPM) source
P 7-22 Process feedback P 4-12 Motor speed
2 source low limit (Hz)

PucyHok 11.10 KoHdurypaums cTpyKTypbl ynpasieHUs N0 MarHUTHOMY MOTOKY C 06paTHON CBA3blo OT ABUraTens

B koHburypauum Ha PucyHok 11.10 ynpaBneHue aBuratesiemMm oCyLLeCTBASETCA MO CUrHany obpaTHOl CBA3M OT dHKodepa unu
pe3oneepa, YCTaHOBNEHHOIO HEMOCPEACTBEHHO Ha Bany ABWUratens (HacTpauBaetcs B nap. napamemp 1-02 Flux Motor
Feedback Source). Pe3ynbTupytolee 3afaHne MOXET MCMONb30BaTbCA B KauecTBe BXofHoro curHana ana NA-perynatopa
CKOPOCTM WNN HEMOCPEeACTBEHHO Kak 3afaHne KpyTAlero 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 MAO-perynupoBaHua CKOPOCTU BXOAAT B 2pynny napamempos
7-0* MY [j-peaynam.ckop.

PerynupoBaHve momeHTa MOXHO BblbpaTb ToNIbko B KoH$Urypauum Flux ¢ OC om dgueam. (napamemp 1-01 Motor Control
Principle). Mpw BbiGope 3TOro pexvma 3agaHue Bbipaxaetca B H-m. 3To He TpebyeT 06paTHOI CBA3M MO MOMEHTY, MOCKONbKY
baKTMUeCKMn MOMEHT paccunTbIBaeTCA Ha OCHOBE M3MepeHna Toka npeobpasoBaTens YacToTbl.

MNWA-perynatop npouecca MOXeT UCNONb30BaTbCA ANA PEryIMPOBAHUA NO 3aMKHYTOMY KOHTYPY CKOPOCTU WX AAaBNeHUA B
ynpaBnsemoi cucteme. Mapametpsl MNMAO-perynsatopa npouecca HaxogaTca B epynnax napamempos 7-2* OC d/ynpaen. npoy.)
n 7-3* ¥np.lM1/f-pez.npou.

11.2.7.4 BHyTpeHHee perynvpoBaHuvie Toka B pexume VVC*

Korpa KpyTAwWwmMin MOMeHT ABUraTensa npeBblllaeT NpefesibHble 3HaYeHNA KPYTALEro MOMEHTa, YCTaHOBJIEHHbIE B
napamemp 4-16 Torque Limit Motor Mode, napamemp 4-17 Torque Limit Generator Mode n napamemp 4-18 Current Limit,
BK/I0YAETCA BCTPOEHHBIN perynaTtop npenenbHoOro Toka.

Korpa npeobpasoBatenib 4acToOTbl JOCTUFAeT Npeaena no TOKY B ABUraTellbHOM WM B PEKYNepaTVBHOM pPeXxnme, OH
CTPEMUTCA KaK MOXHO CKOpee CHU3UTb TOK HVXe YCTaHOBNEHHbIX NpefenoB A MOMeHTa 6e3 notepu ynpasneHus
3neKTpoABUraTenem.
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12 Tpumepbl npyMeHeHnA

MpuMepbl, NprBeAeHHbIE B JaHHOM pasgene, HOCAT
CMPaBOYHbIN XapaKTep 4/1A Haubonee pacnpoCcTpaHeHHbIX
CNy4yaeB MpYMeHeHus.

. HacTpoiikn napameTpoB ABNAOTCA
pervoHanbHbIMM MO YMONYAHWIO, €C/IN He yKa3aHo
NHoe (BblbupaeTca B hapamemp 0-03 Regional
Settings).

o I'Iapameprl, nmMmerLme oTHoWweHne K Knemmam, a
TaKXe X 3HayeHMA yKa3aHbl pAAOM CO CXxeMaMu.

. Mpun HeO6XOAMMOCTM OTOBPAXKAKTCA HACTPONKM
nepekxsnoyaTenein ana aHanoroBbIX TEPMUHANOB
knemm A53 vnu A54.

. Mpw ncnonb3sosaHum dyHKumm STO, ansa paboTbl
npeobpasoBaTenia YacToTbl C
3anporpaMMMpPOBaHHbIMN 3HAYEHNAMN 3aBOACKNX
HaCTpoeK Mo yMOonuYaHuo mexay Knemmamu 12 n
37 MOXeT NoHagobuTbCA Nepembluka.

12.1 KoHdurypaumm npoBoaKku ans

aBTOMaTUYeCKOW aganTaymm
neuratens (AAL)

MNapameTpbl

e OyHKUMA HacTtpoiika
§ Mapamemp [1] Bkstou.
% 1-29 Automatic |nonHol AAJ
~ [Motor

Adaptation

(AMA)

Mapamemp [0] He

5-12 Terminal | ucnonesyemcsa

27 Digital Input

* = 3HayeHre NO yMon4aHmio

MpumeyaHna/KommeHTapum.

Hactponte epynny napamempos

1-2* [laHHble 0suzamens B

COOTBETCTBUN C

XapaKTepuctnkammn asuratens,

B3ATbIMM C NACNOPTHOMN

TabnnuKM.

Tabnuua 12.2 KoHpurypauma nposoaku ana AAJ] 6es

MOAKNIOUYEHHO Knemmbl T27

Tabnuua 12.1 KoHdurypaumua nposogku ana AAJ c
noaknwyeHHon Knemmon T27

Feedb. Value

MapameTpbl
= OyHKUMA Hactpoliika
2 Mapawemp T Bovon 12.2 KoHdurypauma npoBoaku ans
% 1-29 Automatic | noaroi AA dHaJ1I0roBoro 3afgaHnAa CKOpoCTn
[aal
~ [ Motor .
Adaptation apameTpel .
(AMA) ITI g DOyHKUMA Hactpoiika
*
MNapamemp [2]* Bei6ee, § Itapamemp 0,07 B
: . 2| 6-10 Terminal
5-12 Terminal | uHeepcHebil 2
L]
27 Digital Input 53 Low Volitage
*
* = 3HayeHrie NO yMONYaHio +10V 50! HapaMemp' 108
MprmMeyaHna/KoMMeHTapun. AIN 53 563-: TZ”;TGI
HacTpoiite 2pynny napamempos AIN 54 igh Voltage
1-2* JlaHHble deuzamens B com 55 llapamemp 0 06/mMmH
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 yMON4aHuio

MpumeyaHna/KommeHTapum.

Ta6nuua 12.3 KoHpurypaumsa npoBoAKU Al aHaNoroBoro

3alaHMA CKOPOCTU (HanpsXeHue)

MG16Z250
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Mpumepbl NnpMeHeHuA VLT® HVAC Drive FC 102
MapameTpbl o
— Speed 8
E QyHKLMA Hacrpoiika §
§ lMapamemp 4 mA* 8
\ L 6-12 Terminal
T |53 Low Current
+10V 50 lMapamemp 20 mA*
AIN 53 * 6-13 Terminal Start/Stop (18)
AIN 54 53 High Current
coMm 55 Mapamemp 0 o6/mnH PucyHok 12.1 MNyck/octaHoB c Safe Torque Off
AOUT 42 " 4-20mA | 6-14 Terminal
coM 39 53 Low Ref./
Feedb. Value NapameTpbl
vl Mapamemp 1500 06/MuH DyHKymA HacTpoiika
Ij' 6-15 Terminal lMapamemp [9]
AS3 53 High Ref/ 5-10 Terminal 18 | UmnynbcHbil
Feedb. Value . Digital Input 3anyck
* = 3HaueHne No YMONYaHmo lMapamemp [6] OcmaHos,
MpuMeyaHuA/KoMMeHTapun. 5-12 Terminal 27 |uHeepcHuili
» |Digital Input

Ta6bnuua 12.4 KoHpurypaumsa npoBOoAKU ANA aHaNoroBoro

3aflaHNA CKOPOCTN (TOK)

12.3 KoHdurypauma npoBogku ana nycka/

* = 3HayeHve No yMon4yaHuio

MNpumeyaHna/KommeHTapuun.

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
o - 5-19 Terminal | Aeap.cueH.6e3 Tabnuua 12.6 KoHdurypauua npoBoaKM AN UMMYNbCHOTO
o . 37 Safe Stop on.ocm nycka/ocTaHoBa

f * = 3HaueHMe MO YMOJYaHMIO
o
110 - MpumeyaHnA/KOMMeHTapun. Speed 2
AIN 53 Ecnn gna &C’?
AIN 54 napamemp 5-12 Terminal 27 §
cOM 55 Digital Input BbIGpaHO 3HaueHue -
AOUT 42 [0] He ucnone3yemcs,
coMm 39 nepemblyka Ha Knemmy 27 He ‘
/\ Tpebyercs. J—|— rj
Latched Start (18)
Stop Inverse (27)
Tabnuua 12.5 KoHpurypauma npoBogKu AnA KomaHAabl
nycka/octaHoBa c Safe Torque Off
PucyHoK 12.2 IMnynbcHbIi 3anycKk/oCcTaHOB, NHBEPCHbIN
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Mpyimepbl npuMeHeHUs

PyKOBOﬂCTBO Nno NPOeKTNpoOBaHNIO

12.4 KoHdurypauma npoBoaKu ons
BHeLLHero cbpoca aBapuHom

MapameTpbi
T DOyHKUnA HacTtponka
124V T2 lMapamemp [8] IMyck
124V 13 5-10 Terminal
DIN 18 > 18 Digital Input
DIN 19 > lMapamemp [10] Pesepc
coMm 20 5-11 Terminal
DIN 27 19 Digital Input
DIN 29
DIN 32 y Mapamemp [0] He
DIN 33 > 5-12 Terminal | ucnone3yemcsa
27 Digital Input
Mapamemp [16] lpedycm.
+10V 50 5-14 Terminal |3a0d., 6um 0
AIN 53 32 Digital Input
AIN 54 MNapamemp [17] Mpedycm.
com 55 5-15 Terminal  |3ad., 6um 1
AOUT 42 _ 33 Digital Input
5,' lMapamemp
% 3-10 Preset
2 Reference
MpepycT. 25%
3afaHue 0 50%
MpepycT. 75%
3afaHue 1 100%
MpepycT.
3aflaHue 2
MpepycT.
3aflaHue 3

* = 3HayeHVie MO YMONYaHMIo

CUrHanm3ayun
MNapameTpbl
OyHKLMA Hactpoiika
Mapamemp [1] Cépoc

130BB928.11

5-11 Terminal
19 Digital Input

* = 3HayeHne No yMon4aHuo

MpumeyaHua/KoMMeHTapun.

MprumMeyaHnA/KoMMeHTapun.

Tabnuua 12.7 KoHdurypauma npoBofKn Ana nycka/ocraHoBa

C peBepcom U 4 npefycTaHOBNEHHBIMU CKOPOCTAMM

Tabnuua 12.8 KoHdurypaumsa npoBofKn AnA BHeIIHero copoca

aBapuiHON CMrHanM3auumn

MG16Z250
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Mpyimepbl NpuMeHeHUs

VLT® HVAC Drive FC 102

12.5 KoHdurypauma npoBogkm ona
3a/laHnA CKOPOCTN C MOMOLLbIO
Py4YHOro noTeHumMomeTpa

12.6 KoHdurypauma npoBogKku ona
NOBbIWEHNA/MOHUXEHNA CKOPOCTU

MapameTpbl
MapameTpbl OyHKUnA Hactpoiika
E; DyHKuunA Hacrpoiika I'Iapamem;? [8] Myck*
®| Mapamemp 0,07 B* 5-10 Terminal
\ é 6-10 Terminal 18 Digital Input
° 53 Low Voltage Mapamemp [19]
+10V 50 Mapamemp 10 B* 5-12 Terminal | 3agpuxcupos.
AN 53 6-11 Terminal 27 Digital Input |3adaHue
Q(I)I:A i‘: 53 High Voltage Tapawemp [21] Yeen.
AOUT o Mapamemp 0 06/MUH 5—13.T.ermlnal CKOp.
oM 39 6-14 Terminal o 29 Digital Input
53 Low Ref/ g Mapamemp [22] CHuX.
Feedb. Value % 5-14 Terminal | ckop.
v Mapamemp 1500 06/MuH @ |32 Digital Input
II' 6-15 Terminal * = 3HayeHMe Mo ymonyaHuio
A53 53 High Ref./ MpumeyaHua/KommeHTapum.
Feedb. Value

* = 3HayeHve N0 yMONYaHMio

MNpumeyaHna/KommeHTapumn.

Ta6nuua 12.10 KoHdurypauusa nposoaku ans
MOBbILWEHNA/MOHMKEHNA CKOPOCTU

Tabnuua 12.9 KoHpurypauma npoBofAKu AnA 3apgaHns Speed !

CKOPOCTU (C MOMOLUbIO PYYHOrO NMOTEHLMOMETpPA) Reference }___7,_/1\
|

i

Start (18) I

Freeze ref (27) ]

Speed up (29) ﬁ

Speed down (32) '—1

130BB840.12

|

.

PucyHok 12.3 lNoBblweHne/noHMXeHne CKopocTn
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Mpyimepbl npuMeHeHUs PyKoBOACTBO MO NPOEKTUPOBaHUNIO

12.7 KoHdurypauma npoBogKku ona
noaknioueHna cetn R5485

12.8 KoHdurypauma npoBogKku ona
TepMuncTopa gsuratensa

MNapametpb! YBEJJOMJIEHU
e DyHKyuA Hactpoiika B TepmucTopax cnepyeT ncnosiib3oBatb YCUNEHHylo/
§ Mapamemp ny* [ABOWHYIO0 M30NALMIO B COOTBETCTBUMN € TpeboBaHMAMU K
[}
2 8-30 Protocol nsonauum PELV.
— | Mapamemp 1*
8-31 Address Mapametpb
ltapamemp 9600* QOyHKUMA Hactpoiika
_ VLT
8-32 Baud Rate Mapamemp [2] Omkn. no
* = 3HayeHVie NO yMONYaHuio 1-90 Motor mepmucmopy
MNpumeyaHna/KommeHTapun. Thermal
BbibepuTte npoTokon, agpec un Protection
CKOPOCTb nepefaum c Mapamemp [1]
NOMOLLbIO 3TUX MapaMeTpoB. 1-93 Thermistor |AHanozoswili
Source 8x00 53
* = 3HayeHve No yMONYaHWI0
NpumeyaHnsa/KommeHTapum.
Ecnu TpebyeTcs Tonbko
npepynpexpexHune, B
napamemp 1-90 Motor Thermal
Protection cnepyet Bbl6path [1]
Mpedynp.no mepmucm.
o~
RS-485 e
o}
[ 2
[}
o
A53 i

Ta6bnuua 12.11 KoHurypauna nposoaku ana nopknioyeHns

cetn RS485 Tabnuua 12.12 KoHourypauus npoBoaku Ans Tepmucropa
ABuratens
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Mpumepbl NnpMeHeHuA VLT® HVAC Drive FC 102

12.9 KoHdurypauma npoBOAKM ONA KaCKag-KOHTpornepa

Ha PucyHok 12.4 nokasaH npumMep CUCTeMbl CO BCTPOEHHbIM 6a30BbIM KacKaA-KOHTPOIepOoM, C 1 HACOCOM C NMepemeHHOI
CKOPOCTbIO (Begywwmm) 1 2 Hacocamn € GUKCMPOBAHHOM CKOPOCTbIO, AaTUMKOM 4-20 MA ¥ 3alMTHOW GNOKMPOBKOMN CMCTEMDI.

FC100/200 e
—————————————————— | "~ S - - - - ——————— g
|PowerCard IControICard 2 = | 2
-~ ~ 4]
| s3s o3y | 5% 5 . = 1 8
<0g <0g [ s 5 2E B z 2 5 ¥ z -
| nE3 o83 ) o3 o a = o 3 <l
xLa cla | © S - => =< _ - O E < I N% <
| ' ¥ 3zzz2fzzz 32 332 22§ 3
MOTOR MAINS | I ¢ Y880 a08 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 |32 133 |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 12.4 Cxema 3neKTpUYECKUX COeAMHEHUI KaCKagHOro KOHTposepa
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Mpumepbl NnpMeHeHuA PykoBoacTBO NO NPOEKTMPOBaHNIO
12.10 KoHdwurypauua npoBogkm ana Mapametpei
HaCTpOVIKVI pene C NoMOLLbHO MNpumeyaHna/KommeHTapun.
Mpwn npeBbilWeHN Npefena A MOHUTOPa obpaTHOW CBA3U
VHTENNEKTYanbHOro IOrMYeCcKoro pu TP peacna A pa oop
BblAaeTcs npedynpexoeHue 90 KoHm. s3Hkodepa. SLC otcnexumBaeT
ynpasneHua npedynpexdeHue 90, KoHm. 3HKoOepa 1, ecnv npeaynpexaeHne
CTAHOBUTCA UCTUHHBIM, cpabaTbiBaeT pene 1.
MapameTpbl

BHeLIJHeMy o6opy,qosaano MOXeT I'IOTpe6OBaTbCﬂ 06CJ'Iy>KI/IBaHI/Ie.

=} DyHKUMA Hactpoliika

pae yhKu P Ecnu owwnbka obpaTHOM CBA3M ONYCKaeTcA HUXe rnpefena CHoBa
a -

§ Mapamemp [1] Warning B TeueHue 5 ceKyHf, npeobpa3oBaTenb YacTOTbl NPOAOIKAET

8 4-30 Motor (Mpedynpexde paboTy 1 npepynpexaeHue ncyesaert. BoinonHute cbpoc pene 1

Feedback Loss Hue)

Ha)kaTmemM KHonku [Reset] (C6poc) Ha LCP.

Function

llapamemp 100 06/munH Ta6nuua 12.13 KoHdurypauus NnpoBOAKN ANA HACTPONKK pene
4-31 Motor C NOMOLLbIO UHTENNEKTYaNbHOFO JIOFMUYECKOro ynpaBieHuns
Feedback Speed

Error 12.11 KoHdurypauma nposoakn and

fapamemp ¢ HaCOCOB C PUKCUPOBAHHON 1

4-32 Motor o

Feedback Loss nepemMeHHON CKOpPOCTbio

Timeout L1/L2A3 L1213 RY/PVE R
Mapamemp [2] MCB 102 §
7-00 Speed PID N 1 g
Feedback Source | v | -
Mapamemp 1024*% | é I \

17-11 Resolution | § T _ N\

LEIREE

Mapamemp [1] Bkn. | @'

13-00 SL - =71

Controller Mode

Mapamemp [19]

13-01 Start MpedynpexodeH

Event ue

Mapamemp [44] KHonka |:

13-02 Stop cbpoca

Event

Mapamemp [21] Ne @

13-10 Comparat | npedynpexoeH

or Operand usg PucyHok 12.5 Cxema NoOAKNOYEHNA HAaCcOCOB C

Mapamemp [1]= (pasHo)* $uKcpoBaHHON 1 NepeMeHHON CKOPOCTbIo

13-11 Comparat
or Operator

lMapamemp 920
13-12 Comparat
or Value
lMapamemp [22]
13-51 SL Komnapamop
Controller Event |0
lMapamemp [32] Yc.H.yp.Ha
13-52 SL uge.sbix.A
Controller Action
Mapamemp [80] Yugpp.
5-40 Function 8b1x00 SL A
Relay

* = 3HayeHvie N0 YMONYaHMo
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Mpumepbl NnpMeHeHuA VLT® HVAC Drive FC 102

12.12 KoHdurypauusa npoBogkmu ana
yepefoBaHUA BeyLLero Hacoca

L1/L2/13 L1/L2/13 L1/L2/13 ®
N
[32]
FC <
o
m
v o
o
e
Ca
k3 k3 K1 K1
k2 k1 K4 K3
K1 K2 K3 K4

PucyHoK 12.6 Cxema coefnHeHUN anA YepepoBaHuA
BeAyLlero Hacoca

Kaxaplin HacoC fomKeH GbITb MOAKIIOUEH K ABYM
KoHTakTopam (K1/K2 n K3/K4) ¢ mexaHnyeckomn
6n0KMPOBKON. [10MXKHbl 6bITb NPeAyCMOTPEHbI TEMOBbIE
pene uamn viHble CPeacTBa 3alynTbl ABUraTenen ot
neperpyskn B COOTBETCTBMM C MECTHbIMY MPaBUIamMm uam
VHAVBMAYANbHbIMK Tpe6oBaHMAMN.

. Pene 1 (R1) n pene 2 (R2) — 310 pene,
BCTPOEHHbIe B Npeobpa3oBaTesib YacToTbl.

. Koraa pene o6ectoueHbl, BCTPOEHHOE pere,
NoNyuMBLUEE CMTHAM MEePBbIM, BKIIOUAET
KOHTaKTOpP, KOTOPbIi COOTBETCTBYET HACcOCY,
ynpasnsemomy 3tum pene. Hanpumep, pene 1
BK/loUaeT KoHTakTop K1, Hacoc KoToporo
CTaHOBUTCA BeLYLMM.

. KoHnTaktop K1 6noknpyet koHTaktop K2
MeXxaHWYecKn, NpefoTBpaLlan NoaKIyeHe cetu
NMTaHWA Ha BbIXod Npeobpa3oBaTens YacToThl
(4epes koHTakTOp K1).

. BcnomoraTtenbHbIi pa3mbIKaloWmMiA KOHTaKT
KoHTakTopa K1 npepoTBpallaeT BKOUeHne
KoHTakTOopa K3.

. Pene 2 ynpasnsaet kKoHTakTopom K4, KoTopbii
BKJ/IOYAET 1 BbIK/IIOYAET HAcoC, MEoLMI
bUKCMpPOBaHHYIO CKOPOCTb.

. Mpun yepenoBaHnn oba pene obecToumBatoTCA, 1
Tenepb pene 2 6yget nonydyaTb CUrHan
cpabaTbiBaHus B KauecTse pene 1.
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3aka3 npeob6pa3soBaTens 4yacro...

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

13 3aka3 npeobpaszoBatess YaCcTOTbl

13

13.1 KoHdurypaTtop npusoga
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
e - LD DI DT D IxIxsxx[x[x[a] 8] Jc] [ [ ] [o] J§
=4
o
m
Ta6bnuuya 13.1 Ctpoka Kopa Tuna
MpaBuIbHO CKOMMOHOBATb NpPeobpasoBaTesb YaCTOTbl AN
lpynna nsgenus [1-6 | |
KOHKPETHOIo MPUMEHEHNA MOXHO C NMOMOLLbIO
Mogens [7=10 | | KoHdUrypatopa npeobpasoBartens 4acToTbl, PasmMeLLeHHOro
B cet VHTepHeT. KoHdurypaTtop npeobpasosatens
HanpsxeHue cetn [11-12 | | .
YacTOTbl MOXKHO HaWiTh B CeTu MIHTepHeT no agpecy
Kopnyc 1315 [ | www.danfoss.com/drives. Konourypatop popmupyet cTpoKy
KoAa Tvna 1 8-pa3pAaHbI TOBAPHbLIA HOMEpP, KOTOPbI
A - .
MNapaTHan KOHPUIrypaLna [16-23 | | HY>KHO Mepe/aTh B MECTHbIN oduc Npoaax. MoxXHO Takxe
®unbTp BY-nomex 617 I | co3path nepevyeHb 060PYAOBaHUA 41A NPOEKTA C
HECKOMTIbKUMU MO3ULMAMU 1 HaMpaBuTb €ro TOProBoMy
Topmo3 [18 [ | npeactasutento Danfoss.
Nvcnnei (LCP) [19 | |
BoT npumep CTpoKK Kofa Tuna:
lMoKpbiTe NeyaTHoM nnatbl [20 | |
[Jlon. ycTpoicTBO Cetn nuTaHuA [21 | | FC-102N355T5E20H4BGCXXXSXXXXAOBXCXXXXDO
Apantauma A [22 | |
3HauyeHMsA CUMBOJIOB B CTpOKe cM. B Tabsuya 13.4. B
Apanauua B [23 [ | NpUMepe Bbllle NoKasaH Npeo6pa3oBaTeb CO BCTPOEHHON
Bbinyck MO (2427 I | nnatonn PROFIBUS DP V1 1 pe3epBHbIM NCTOUYHUKOM
nuTaHuna 24 B nocT. Toka.
fAzbik NporpammHoro obecrieverns  [28 | |
Jlon. yctpoiicTsa A [29-30 | | B kKoMnneKT noctaBky npeobpasoBaTtenein 4YacToTbl
aBTOMaTNYECKW BKIIOUYAETCA A3bIKOBOW MaKeT /18 Toro
[Llon. ycTpoiictea B [31-32 [ |
pervoHa, n3 KOTOporo NocTynun 3akas. MimeloTcs ueTbipe
Jlon. yctpoiictea CO, MCO [33-34 I | pervoHanbHbIX A3bIKOBbIX MAKeTa C YKa3aHHbIMU HUXe
Habopamy A3bIKOB.
[on. ycrpoiictea C1 [35 | |
MporpammHoe obecneyeHune fon. 36-37 | | fA3bikoBoW nakeT 1
ycTpoiicts C AHITIMIACKUI, HEMeLKII, GppaHLYy3CKMIA, JaTCKMI, NCNaHCKUIA,
WTANbAHCKNI N GUHCKNIA.
Bon. ycrpoiictea D [38-39 [ | A13bIKOBOIA naket 2

Ta6nuua 13.2 Mpumep Kofda Tuna Ans 3akasa
npeo6pasoBarensa YacToTbl

AHMNIUACKNIA, HEMELIKUIN, KUTANCKNIA, KOPENCKUIA, AMOHCKUNA,
TalCKUI, TPAAULMOHHBIN KUTaNCKNA 1 6axaca
(MHOOHe3MNCKN).

fA3bikoBoOW naket 3
AHINNCKNIA, HEMELIKWIA, CFIOBEHCKUI, 6oMrapcKuii,
Ccep6CKni, PYMbIHCKNI, BEHFePCKWIA, YELLCKANA U PYCCKUIA.

AsbikoBoOW nakert 4

AHIMUNCKNIN, HEMEeLKNIA, UCnaHckuia, anrnuickun (CLUA),
rpeuyecknit, 6pasunbCKUn NOPTYranbCKui, TyPeLKUin 1
NONbCKUN.

YT06bI 3aKa3aTb NpeobpasoBatesib C Apyrum Habopom
A3bIKOB, 0OpaTUTECh B MECTHbI oduc npopaxk Danfoss.

MG16Z250
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3akas npeobpa3soBaTens yacTo... VLT® HVAC Drive FC 102

13.1.1 Kog tTvina gna opopmneHus 3akasa Ha kopnyca D1h-D8h

OnuncaHune Mos. B03MOXHbI BbIGOP
lpynna nspenua 1-6 FC-102
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 — Ttmnopasmep 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 KaHaNoOM 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

Topmos 18 : Topmo3Hon IGBT otcyTcTByeT
: Topmo3Hon IGBT yctaHoBneH
: KIeMMbl peKyrnepaunm

: TOPMO3 + peKynepauua (tonbko IP20)

Oucnnen 19 : rpadumueckas naHenb MectHoro ynpasneHus (LCP)

: 63 nNaHenn MecTHoro ynpasneHuna

. neyaTHaA nnata C NOKpbITUEM + 3allUUieHHOE UCNOJIHEHNE

X
S
G
X
MoKpbITe neyaTHoW nnatbl 20 C: neyaTHaa nnarta C NOKpbITUEM
[lon. yCTpONCTBO CceT NuUTaHnA 21 X: 6e3 pgon. ycTpoiicTBa cetn
3: ceTeBOV pacuenuTenb U NpefoxpaHnTenb
4: ceTeBOW KOHTaKTOp + MpeaoxpaHuTenu
7: NnpepoxpaHuTenb
A

B
R
N: undpoBas naHenb mectHoro ynpasneHus (NLCP)
R

: NpeAoxpaHuTenb 1 pasgeneHne Harpysku (tonbko 1P20)
E

D: knemmbl Lenu pasgeneHna Harpysku (tonbko 1P20)
: CeTeBOW pacLenuTesb + KOHTaKTop + npefoxpaHuTenv

J

Apantauus 22 X: cTaHp@apTHbIE TOUKM BBOAA Kabens

aBTOMaTUYECKWI BbIKNOYaTenb + npefgoxpaHuTenn

ApanTauusa 23 X: 6e3 aganTtauuu
Q: naHenb JocTyna K paguaropy

Bobinyck MO 24-27 [Henctytowwee MO

A3bIK NporpammHoro 28 X: cTaHAapPTHBIA NaKeT A3blKOB
obecneyeHusn

Ta6nuua 13.3 Koa Tnna ana opopmneHus 3akasa Ha kopnyca D1h-D8h

") B Hanuyuu 0na ecex kopnycos munopasmepa D.
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3aka3 npeob6pasoBaTens 4acTo...

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

13.1.2 Kog tTvna gna opopmneHua 3akasa Ha kopnyca ETh-E4h

OnuncaHune

Mo3uuua

Bo3morKHble BapuaHTbl

lpynna nspenua

1-6

FC-102

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.

(

(

(

onp 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 / Tvn 1 + 3KpaH ceTn nuTaHuA

E5M: IP54 / Tvn 12 + 3KpaH ceTn nutaHuna

H21: IP21/ Tun 1 + oborpeBaTenb

H54: IP54/ Tun 12 + oborpeBaTtenb

C20: IP20/T1n 1 + TbINbHBIN KaHan 13 HepXaBeloLen cTanu

C21: IP21/Tvn 1 + TbINbHBIN KaHan 13 HepXaBetoLwen ctanu

C54: IP54/T1n 12 + TbINbHbIN KaHan 13 Hep)KaBelolen ctanm

C2M: IP21/Tun 1 4 3KpaH ceTn NUTaHMA + TbUIbHbIN KaHan U3 HepXxaBeroLen cTanu
C5M: IP54/Tun 12 + 3KpaH ceT! NUTaHWA + TbiNbHbIA KaHan U3 HepXKaBelolen cTanm
C2H: IP21/7un 1 + oborpeBaTenb + TbIAIbHLIN KaHan U3 HepXaBetoLeln cTanu

C5H: IP54/Tun 12 + oborpeBaTtenb + TbifbHbIA KaHaM 13 HepXaBeloLein cTanu

Qunbtp BY-nomex

16-17

H2: punbTp BY-nomex, knacc A2 (C3)
H4: punbtp BY-nomex, knacc A1 (C2)

Topmo3

: 63 TOPMO3HOroO NpepbiBaTens

: YCTaHOBNEH TOPMO3HOW MpepblBaTesb

: Safe Torque Off (STO)

: TOpMO3HOI npepbiBaTens + Safe Torque Off

: KNeMMbl pexrma pekynepauum

: TOPMO3HOW NpepbiBaTeNb + KneMmbl pekynepauun (tonbko koprnyca E3h/E4h)

Oucnnen

: 6e3 LCP

: rpadunueckaa LCP (LCP-102)

6e3 LCP + USB-nopT ¢ nogk/toueHnem yepes aBepb

: rpadpmyeckan LCP + USB-nopT ¢ nogknoyeHnem yepes ABepb

MoKpbITe NevyaTHOM
nnarbl

20

. neYyaTtHaAa niata C NOoKpbITMem
: neyaTHaa nnata ¢ NokpbiTem 3C3 + 3alMLeHHOe NCMONHeHne

[lon. ycTponcTeo cetn
nuTaHuA

21

: 6e3 fon. ycTpoiicTea cetu
: pasbeavHuTeNb + NpesoXpaHuTeny

N W X|[ZOT s XV P A ®X

: pefjoxpaHuTen
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. ycTpoicTs

AnnapaTtHoe
obecneyeHve, agantauua
B

23

X: 6e3 pgon. ycTpoiicTs
Q: pocTyn K paguaTtopy

MG16Z250
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3akas npeobpa3soBaTens yacTo... VLT® HVAC Drive FC 102

OnucaHune Mo3uyua Bo3MoOXKHble BapunaHTbl

Bobinyck MO 24-28 SXXX: nocnegHsAs Bepcna — CTaHAAPTHOE MPOrpammHoe obecneyeHve
S067: nporpaMmHoe obecrieyeHrie BCTPOEHHOTO KOHTposiepa nepemMelleHms

A3bIK NporpaMmHoOro 28 X: cTaHAAPTHDBIN NaKeT A3bIKOB

obecneyeHun

Tabnuua 13.4 Koa Tnna ana opopmneHus 3akasa Ha kopnyca E1h-E4h

13.1.3 3aka3 gononHutenbHoro obopynosaHma ana scex kopnycos VLT® HVAC Drive FC 102

OnuncaHue Mos. Bo3MoXHble BapuaHTbl

Jon. ycTpoiictea A 29-30 AX: 6e3 pon. ycTpoiictBa A

AO: VLT® PROFIBUS DP V1 MCA 101
A4: VLT® DeviceNet MCA 104

AG: VLT® LonWorks MCA 108

AJ: VLT® BACnet MCA 109

AK: VLT® BACnet/IP MCA 125

AL: VLT® PROFINET MCA 120

AN: VLT® EtherNet/IP MCA 121

AQ: VLT® POWERLINK MCA 122

Jon. yctponctea B 31-32 BX: 6e3 pon. ycTpoicTs

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

JononHnTenbHble yctponctea CO/E0 33-34 CX: 6e3 pon. ycTponcTs
JononHuTenbHble yctponctBa Cl1/nepexopHnk A/B ana rHesga C 35 X: 6e3 gon. ycTponcTs

R: VLT® Extended Relay Card MCB 113
MporpammHoe obecneyeHune gon. ycrpouncts C/ 36-37 XX: cTaHAapTHBIN KOHTponnep
Jon. yctponcrea E1
Jon. yctponctea D 38-39 DX: 6e3 pon. ycTpoicTs

DO: VLT® 24 V DC Supply MCB 107

Ta6nuua 13.5 Koa Tmna anAa opopmneHum 3akasa gononHuTenbHoro o6opygosaHus FC 102

13.2 Homepa gns 3aka3a AONONHUTENbHbIX YCTPOWCTB U NPUHAANIEXHOCTEN

13.2.1 Homepa gnA 3aka3a gOMONHUTENbHbIX YCTPOMCTB A: ceTeBble LNHbI

OnucaHune Homep pna 3akasa
Be3 nokpbiTna C nokpbiTnem

VLT® PROFIBUS DP MCA 101 130B1100 130B1200
VLT® DeviceNet MCA 104 130B1102 130B1202
VLT® LonWorks MCA 108 130R1106 130R1206
VLT® BACNET MCA 109 130R1144 130R1244
VLT® PROFINET MCA 120 130B1135 130B1235
VLT® EtherNet/IP MCA 121 130B1119 130B1219
VLT® Modbus TCP MCA 122 130B1196 130B1296
VLT® BACnet/IP MCA 125 - 134B1586

Tabnuua 13.6 Homepa AnA 3akasa AOMNONIHUTENbHBIX YCTPONCTB A

UHgpopmayuto o coemecmumocmu nepugeputiHol WuHbl U QONOAHUMENbHLIX ycmpoUcma 018 NPUKIadHeix 3aday ¢ 6osiee cMapbiMu 8epcusMu
Npo2pamMmmHo20 obecneyeHus MOXHO noayyums y nocmaswuka Danfoss.
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3akas npeoGpasoBaTenﬂ YyacTo... PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

13.2.2 Homepa anAa 3akasa AOMNONHUTENbHbIX YCTPONCTB B: GyHKUMOHaNbHbIE paclunpeHus

OnwucaHune Homep anA 3akasa

be3 nokpbiTua C nokpbiTuem
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

Ta6bnuua 13.7 Homepa AnA 3akasa AOMOJIHUTENbHBIX YCTPOWCTB B

13.2.3 Homepa ans 3akasa JONONHUTENbHBIX YCTPoNcTB C: nnaTbl ynpasneHns
nepemeLleHnem 1 pesieliHble Mnnatbl

OnwucaHue Homep ana 3akasa
be3 nokpbiTna C nokpbiTnemM
VLT® Extended Relay Card MCB 113 130B1164 130B1264

Ta6nuua 13.8 Homepa AnA 3akasa AOMNOAHUTENbHbIX ycTpoiicTB C

13.2.4 Homepa gnA 3akasa gOMONHUTENbHbIX YCTPOMUCTB D: pe3epBHbIi UICTOYHUK NUTaHNA

24 B
OnwucaHune Homep anAa 3akasa
Bbe3 nokpbiTua C nokpbiTem
VLT® 24 V DC Supply MCB 107 13081108 130B1208
Ta6nuua 13.9 Homepa AnA 3akasa AOMOJIHUTENbHbIX YCTPONCTB D
13.2.5 Kopabl Ana 3akasa NporpamMmmHoOro obecneyeHums
OnucaHue Homep pgnAa 3akasa
VLT® CpepcTBo KoHpurypuposaHua MCT 10 — 1 nonb3osaTenb. 130B1000
VLT® CpepcTso koHdurypuposarua MCT 10 — 5 nonb3osateneii. 130B1001
VLT® Cpenctso KoHdurypuposaHua MCT 10 — 10 nonb3osaTeneii. 130B1002
VLT® CpepcTBo KoHburypuposarua MCT 10 — 25 nonb3osateneii. 130B1003
VLT® CpepcTBo KoHburypuposarua MCT 10 — 50 nonb3osateneii. 13081004
VLT® Cpeactso koHdurypuposanus MCT 10 — 100 nonb3osateneil. 130B1005
VLT® Cpenctso koHdurypuposaHua MCT 10 — HeorpaHMyeHHOe YMCIo NoNb3oBaTeneit. 130B1006

Ta6nuua 13.10 Kogbl anA 3akasa nporpammHoro obecneyeHus
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3aka3 npeob6pasoBaTens 4acTo...

VLT® HVAC Drive FC 102

13.2.6 Kopabl gna 3akasa komrnektos gns D1h-D8h

Tun

OnucaHue

Homep pna 3akasa

Pa3nnuHble ycTporicTBa

npeobpasosatens Ha nony. Ha nepeaHeint cTopoHe NOACTaBKYM
MMeIoTCA OTBEPCTUA AJIA BMyCKa OXNaXKAaloLero Bo3fayxa K CUIoBbIM

KOMMOHEHTaM.

Morogo3almnTHbIA KO3blpek Ko3blpek npepHasHauyeH gna ana 3awutbl NpeobpasoBaTens yacToTbl 176F6302
NEMA 3R, D1h OT NPAMOro BO3AEeNCTBMA COMHEYHbIX JIyYeln, CHera u nonagaHua
Mycopa. [peobpasoBaTenu YacToTbl, MICMONb3YIOLWMNE STOT TUM 3aLYUTbI,
[OMKHbI 3aKa3blBaTbCA Y 3aBOAA-U3rOTOBUTENA C UCMOSIb30BaHUEM
onumn «<NEMA 3R Ready». B kofie Tmna 3Ta onuusa ob6o3HauaeTca Kak
«E5S».
Morogo3almnTHbIA KO3blpek Ko3blpek npepHasHayeH gna ana 3awuTbl NpeobpasoBaTens YyacToTbl 176F6303
NEMA 3R, D2h OT NPAMOro BO3AEeNCTBMA COMIHEYHbIX JIyYeln, CHera u nonagaHua
Mycopa. [peobpasoBaTenu YacToTbl, MICMONb3YIOLWME STOT TUM 3aLYUTbI,
[OMKHbI 3aKa3blBaTbCA Y 3aBOAA-U3rOTOBUTENA C UCMOSIb30BaHUEM
onumn «<NEMA 3R Ready». B kofie Tmna 3Ta onuusa ob6o3HauaeTca Kak
«E5S».
NEMA 3R ana komnnekra O6ecneunBaet cteneHb 3awntbl NEMA 3R unun NEMA 4. Takue 176F3521
OXNTAXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BaHUA BHE MOMELLEHUIA,
BbIXOAOM C3aAW BHYTPY obecneumBas 3aWWTy OT NMOFOAHbIX YCIIOBUIA.
cBapHoro kopnyca, D3h
NEMA 3R gna komnnekra O6ecneunBaet cteneHb 3awmtbl NEMA 3R unu NEMA 4. Takue 176F3633
OXNTAXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BaHUA BHE MOMELLEHUI,
BbIXOAOM C3aAu BHYTPY Kopryca | obecneunBasn 3almTy OT MOTOAHbIX YCOBUIA.
Rittal, D3h
NEMA 3R gna kKomnnekra O6ecneunBaet cteneHb 3awntbl NEMA 3R unu NEMA 4. Takue 176F3526
OXNTAXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BAaHNA BHE MOMELLEHUI,
BbIXOAOM C3aAW BHYTpPW obecneuymBas 3alWTy OT NMOTFOAHbIX YCIOBUIA.
cBapHoro kopnyca, D4h
NEMA 3R gna komnnekrta O6ecneunBaet cteneHb 3awmtol NEMA 3R unu NEMA 4. Takue 176F3634
OXJTXKAEHMA C BXOAOM C3aan/  |Kopnyca npefHa3HauyeHbl ANA UCMONb30BaHNA BHE MOMELLEHUI,
BbIXOAOM C3aAu BHYTPY Koprnyca | obecneunBasn 3almTy OT MOTOAHbIX YCTOBUIA.
Rittal, D3h
MepexopHaa nnactuHa, D1h/D3h | 3Ta nnactuHa ncnonbsyetca npu 3ameHe D1/D3 Ha D1h/D3h npu 176F3409
MCNONb30BaHNM OAHOW N TOW e KOHGUrypaLuum MoHTaxa.
MepexopHaa nnactuHa, D2h/D4h | 3T1a nnactuHa ncnonb3yetca npu 3ameHe D2/D4 Ha D2h/D4h npu 176F3410
MCNONb30BaHNN OAHOW N TOW e KOHUrypaLum MOoHTaxa.
KomnneKkT Bo3gyxosopa KomnnekT BO3A4yXoBOAA, C MOMOLLbIO KOTOPOro KOpnyc nonyyaet 176F3627
TblIbHOrO KaHana, D3h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOLJOM CBEPXY WM TONbKO C
BeHTUNAUMen cBepxy. Pasmep kopnyca: 1800 mm (70,9 gionima).
KomnnekTt Bo3gyxoBoga KomnnekT BO3A4yXoBOAA, C MOMOLLbIO KOTOPOro KOpnyc nonyvyaet 176F3629
TbifIbHOTrO KaHana, D3h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOOM CBEPXY WM TONbKO C
BEeHTUNAUMen cBepxy. Pasmep kopnyca: 2000 mm (78,7 pionima).
KomnnekTt Bo3gyxoBoga KomnnekT Bo3ayXxoBOAA, C MOMOLLbIO KOTOPOro KOpMyc nonyvyaet 176F3628
TbIIbHOTO KaHana, D4h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOLJOM CBEPXY WM TONbKO C
BeHTUNALMEN cBepxy. Pasmep kopnyca: 1800 mm (70,9 atoinma).
KomnnekTt Bo3gyxoBoga KomnnekT BO3A4yXoBOAA, C MOMOLLbIO KOTOPOro KOpMyc nonyvyaet 176F3630
TbIIbHOTO KaHana, D4h KOHGUrypaLmio co BXOAOM CHU3Y/BbIXOOM CBEPXY WM TOMbKO C
BEeHTUNAUMeN cBepxy. Pasmep kopnyca: 2000 mm (78,7 pionma).
MopactaBka, D1h WmeeT BbicoTy 400 mm (15,7 arorima) 1 npeaHasHayeHa AnAa MOHTaXKa 176F3631
npeob6pasoBatens Ha nony. Ha nepefHeit cTopoHe NOACTaBKM
MMeIoTCA OTBEPCTMA ANIA BMyCKa OXNaxAaloLero Bo3gyxa K CUIoBbIM
KOMMOHEHTaM.
MNopacraska, D2h WmeeT BbicoTy 400 mm (15,7 prorima) 1 npeaHa3HayeHa Ana MOHTaXKa 176F3632
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

Tun

OnuncaHue

Homep pna 3akasa

MNoacTaska, D5h/D6h

MmeeT BbicoTy 200 MM (7,9 Atorima) U npefHa3HayeHa AnA MOHTaXa
npeobpasoBatens Ha nony. Ha nepepHei cTopoHe NMOACTaBKM
MMeIoTCA OTBEPCTUA ANA BNyCKa OXNaxAalolero Bo3fyxa K CMIoBbiM
KOMMOHEHTaM.

176F3452

MNoacraska, D7h/D8h

MmeeT BbicoTy 200 MM (7,9 AtoiMa) 1 npefHa3HayeHa AnA MOHTaXa
npeobpasoBatens Ha nony. Ha nepepHei ctopoHe MOACTaBKM
MMeIoTCA OTBEPCTUA ANA BNyCKa OXNaxAaloLlero Bo3fyxa K CUI0BbIM
KOMMOHEHTaM.

176F3539

BepxHuit BBOA Kabenei
nepudepniitHon WuHbl, DTh-
D8h

Mo3BonseT noasecTn Kabenn nepudpepuinHon WnHbI Yepes BEPXHIOD
yacTb npeobpasoBatens YacToTbl. My YCTaHOBKE KOMMIEKT nmeeT
cTeneHb 3awmTbl IP20/waccy, HO 4R MOBbIWEHWA Kacca 3alyuTbl
MOXHO MCMOMb30BaTh APYroi OTBETHBIN KOHHEKTOP.

176F3594

USB-pasbem B asepu, D1h-D8h
(IP20/waccn)

Habop yanuHutenen USB gna goctyna K ynpasneHuto
npeobpasoBaTesiem 4acTOTbl Yepe3 NOPTaTVBHbIN KoMMbloTep 6e3
OTKpbITUA Koprnyca npeobpa3osaTens.

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 BxogHon nnatbl, D1h—
D8h

Wcnonb3yeTca pna fobasneHnA NnaBKMX NpefoxpaHuTenei,
pacuenwuTenei/npegoxpaHutenen, ¢punstpos BY-nomex, ¢unbtpos BY-
nomex/npefoxpaHutenen n ¢unstpos BY-nomex/pacuenutenen/

O6palyanTecb Ha 3aBof

npepoxpaHuTenen.
KnemmHble Konogkmn BuHTOBble KneMMHble KONOAKM ANA 3aMeHbl NMOANPYXUHEHHbIX 130B1116
BbIBOJOB.
(1 wT. T0-WTbIPbKOBBIN, 1 WT. 6-LTHIPbKOBbIA U 1 WT. 3-WUTbIPbKOBBIN
pasbembl)
KomnnekTbl AnA oxnaxpaeHWA yepes TbiIbHbIN KaHan CraHpapTHbill | HepxaBetolwa
A cTanb
Bxon c3aawn/Bbixon c3aam MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb 1 BbIXOAUTb 176F3519 176F3520
(kopnyca, uHble yem Rittal), D3h |Hapyxy uepe3 3agHIol0 YacTb NpeobpasoBaTensa yacToTbl. He
BKJ/IlOYaeT MacTVHbI ANA MOHTaXa B Koprnycax. OTOT KOMIMIeKT
Mcnonb3yeTca ToNbKo AnA Kopnyca D3h.
Bxop c3agw/Bbixop c3agun MNo3BonaeT oxnaxpatoLemy BO3AyXy 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, MNo3BonaeT oxnaxpjalolemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWM 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 OCHOBaHWMU 176F3527 176F3528
D2h/D4h Kopryca ¥ BbIXOAWTb Hapy»Ky yepes 3afHIol YacTb npeobpasoBaTtens
YacToTbl. ITOT KOMIIEKT UCMONb3YeTCA TONbKO Ans Kopnycos D2h/
D4h.
Bxop, cHu3y/Bbixog c3agu, D1h [No3BonaeT oxnaxpatolemy BO3ayXy BXOAUTb BHYTPb U BbIXOAUTb 176F3648 176F3656
HapyXXy Yepes 3aHI0 YacTb NpeobpasoBaTens YacToTbl. ITOT
KOMMNEKT UCMOMb3yeTcsa Tonbko ans kopnyca D1h.
Bxop cHu3y/Bbixog c3agu, D2h [o3BonaeT oxnaxpatolemy Bo3ayxXy BXOAUTb BHYTPb U BbIXOAUTb 176F3649 176F3657
HapyXXy Yepes3 3aHI0 YacTb NpeobpasoBaTens YacToTbl. ITOT
KOMMNEKT UCMOMb3yeTcA ToNbKo Ans koprnyca D2h.
Bxop cHu3y/Bbixog c3agu, D3h MNMo3BonAeT oxnaxpatoLemy BO3AyXy BXOAWUTb BHYTPb U BbIXOAWUTb 176F3625 176F3654
HapyXXy Yepes3 3aHI0 YacTb nNpeobpasoBaTens YacToTbl. ITOT
KOMMNEKT UCMOMb3yeTcsA ToNbKo Ans koprnyca D3h.
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Tun OnuncaHue Homep pna 3akasa
Bxop cHu3y/Bbixop c3aan, D4h MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3626 176F3655
HapyXXy uyepes 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 uyepes 3aHI0 YacTb npeobpasoBaTens YacToTbl. ITOT
KOMMNEKT NCrnonb3yeTca Tonbko ana kopnycos D5h/D6h.
Bxop c3agw/Bbixop c3aaw, MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F3531 -
D7h/D8h HapyXXy yepes 3aHI0 YacTb npeobpasoBaTena YacToTbl. ITOT
KOMMNEKT NCnonb3yeTca Tonbko ana kopnycos D7h/D8h.
LCP
LCP 101 Lindposas naHenb mectHoro ynpasnenua (NLCP). 130B1124
LCP 102 [padpunueckan naHenb mectHoro ynpaeneHusa (GLCP). 130B1107
Kabenb ana LCP OtpenbHbi Kabenb ana LCP, 3 m (9 ¢yTos). 17520929
Komnnekt LCP, IP21 MoOHTaXHbI KOMNNEKT ANA naHenu, BKovaowmn rpapuyeckyio LCP, 130B1113
Kpenex, kabenb 3 m (9 ¢yTOB) M NPOKNAAKY.
Komnnekt LCP, IP21 MOHTaXHbI KOMNNEKT ANA NaHenu, BKAvaowmin Ludposyo naHenb 130B1114
MECTHOrO yrnpaB/eHus, Kpenex 1 NpokiaaKy.
Komnnekt LCP, IP21 MoHTaXHbIN KOMMNeKT anAa Bcex naHenen LCP Bcex TMnos, 130B1117
BKJIIOUAIOLMIA Kpenex, kabenb (3 m (9 ¢pyTOB)) 1 NPOKNAAKY.
BHeluHne gononHuUTeNbHble 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

Pa3nuyHble ycTponcTea

BepxHuii BBog PROFIBUS, E1h- | BepxHuii BBOA ANl KOpryca CO CTeneHblo 3awuTbl IP54. 176F1742
E4h
USB-nopT B aBepu, ETh-E4h Habop yanuHutenen USB pna goctyna K ynpasneHuio 130B1156
npeobpasoBaTenem YacToTbl Yepes NOPTaTVBHbIA KOMMbloTep 6e3
OTKpbITUA Koprnyca npeobpasoBatens.
LnHa 3a3emneHna [lononHuTenbHble TOUYKN 3a3emieHns 4nA npeobpasoBaTeneil YacToTbl 176F6609
B Kopnycax ETh n E2h.
DKpaH ceTn nuTaHus, ETh DKpaH (KpblWwKa) nepen CUNOBbIMWA KNeMMaMy ANA 3alnTbl OT 176F6619
CNy4anHOro KOHTaKTa.
DKpaH ceTn nutaHus, E2h DKpaH (KpblWwKa) nepen CUNOBbIMWA KNeMMaMy ANA 3alnTbl OT 176F6620
CNy4anHOro KOHTaKTa.
KnemMmHble Konoakun BuHTOBbIE KNeMMHble KONOAKN ANA 3aMeHbl NMOAMNPYXUHEHHbIX 130B1116
BbIBOJOB.
(1 wT. 10-WTbIPbKOBbLINA, T WT. 6-WTbIPbKOBLIA U 1 WT. 3-WTbIPbKOBbIN
pasbembl)
KomnnekTtbl Ana oxnakaeHus CraHpapTHbIi | HepxaBerowa
yepes TbiNbHbI KaHan A cTanb
Bxop cHu3y/Bbixop BBepxy, E3h |[o3sonaeT oxnaxpatowemy Bo3ayxy BXOAWTb BHYTPb B OCHOBaHUN 176F6606 .
KOpryca ¥ BbIXOAWTb HAapYXKy Yepe3 BepXHIolo YacTb NpeobpasoBaTtens
YacTOTbl. ITOT KOMMMIEKT UCMONb3YeTCA TONbKO AnA Kopnyca E3h ¢
nnacTuHon ocHoBaHus 600 mm (21,6 alonma).
Bxop cHu3y/Bbixop BBepxy, E3h |[o3sonaeT oxnaxpatolemy Bo3ayxy BXOAWTb BHYTPb B OCHOBaHUN 176F6607 .
KOpryca ¥ BbIXOAWTb HAaPYXKy Yepe3 BepPXHIol YacTb NpeobpasoBaTtens
YacTOTbl. ITOT KOMMMIEKT UCMONb3YyeTCA TONbKO AnA Kopnyca E3h ¢
nnacTuHomn ocHosaHus 800 mm (31,5 aronma).
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3aka3s npeobpa3soBartens 4acro... PykoBoacTBO MO 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 c3aaw, ETh MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6617 -
HapyXXy uyepes 3aHI0 YacTb npeobpasoBaTena YacToTbl. ITOT
KOMMNNEKT UCNOMb3yeTca ToNbKo Ana koprnyca E1h.

Bxop c3agwu/sbixop c3agw, E2h MNo3BonaeT oxnaxpatoLwemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F6618 -
HapyXXy yepes 3aHI0 YacTb npeobpasoBaTena YacToTbl. ITOT
KOMMNEKT UCNOMb3yeTca ToNbKo Ana Kopnyca E2h.

Bxop c3agwu/sbixop c3aaw, E3h MNo3BonaeT oxnaxpatoLemy BO3ayXy BXOAUTb BHYTPb N BbIXOAUTb 176F6610 -
HapyXXy uyepes 3aHIO 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
KOMMNEeKT UCNofb3yeTca TONbKo Ana Kopnyca E4h.

Bxop cHm3y/Bbixop c3apu, E3h MNo3sonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb B OCHOBaHWUU 176F6612 -
KOpMyca ¥ BbIXOAWUTb HAapYXKy Yepe3 3afHIol0 YacTb npeobpasosaTens
YacToTbl. ITOT KOMIMIEKT UCMONb3YyeTCA TONbKO AnA Kopnyca E3h ¢
nnacTMHon ocHoBaHus 600 mm (21,6 aloinma).

Bxop cHu3y/Bbixoa c3aau, E3h Mo3BonAeT oxnaxpaatoLemy BO3ayxy BXOAUTb BHYTPb B OCHOBaHUN 176F6613 -
Kopryca v BbIXOAWTb Hapy»Ky yepes 3afHIol YacTb nNpeobpasosaTens
4acToTbl. ITOT KOMMNEKT MCNONb3yeTcA ToNbKo AnA Kopryca E3h ¢
nnacTuHon ocHoBaHusi 800 mm (31,5 aronma).

Bxop cHu3y/Bbixop c3apu, E4h MNo3sonaeT oxnaxpatoLemy BO3ayXy BXOAUTb BHYTPb B OCHOBaHWUU 176F6614 -
Kopryca v BbIXOAWTb Hapy»Ky yepes3 3afHIol YacTb nNpeobpasosaTtens
4acToTbl. ITOT KOMMAEKT UCMONb3yeTcA TONbKO AnA Kopnyca E4h ¢
nnacTMHon ocHoBaHust 800 mm (31,5 aroma).

Bxop c3apgu/sbixop BBepxy, E3h |lo3Bonser oxnaxpatolwemy Bo3fyXy BXOAUTb BHYTPb B 3afjHel yactu 176F6615 -
Kopryca v BbIXOAWTb Hapy»Ky yepe3 BEepXHIOK YacTb NpeobpasoBaTens
YacToTbl. DTOT KOMMAEKT UCNONb3yeTcA TONbKO AnA Kopnyca E3h.

Bxop c3apgu/sbixopn BBepxy, E4h | [o3Bonser oxnaxpatowemy BO3fyXy BXOAUTb BHYTPb B 3afHel yactu 176F6616 -
Kopryca v BbIXOAWTb Hapy»Ky Yyepe3 BEpPXHIOW YacTb NpeobpasoBaTens

4acToTbl. DTOT KOMMIEKT ncnonb3yeTca ToONbKO AnA Kopnyca E4h.

LCP

LCP 101 Linpposaa naHenb mectHoro ynpasneHus (NLCP). 130B1124

LCP 102 lpaduueckasa naHenb mectHoro ynpasneHus (GLCP). 130B1107

Kabenb ana LCP OtpenbHbln Kabenb ans LCP, 3 m (9 ¢yToB). 17520929

KomnnekT LCP, IP21 MOHTaXHbI KOMMNNEKT ANA NaHenu, BKovaowmin rpapuyeckyio LCP, 130B1113
Kpenex, kabenb 3 m (9 GyToB) 1 MPOKNAZKY.

Komnnekt LCP, 1P21 MOHTaXHbI KOMMNNEKT ANA NaHenu, BKAYaowmin Ludposyo naHenb 130B1114
MECTHOrO yrpaBneHus, Kpenex 1 NpoKnaaky.

KomnnekT LCP, IP21 MoHTaXHbIN KOMMNeKT ana Bcex naHenen LCP Bcex TMnos, 130B1117

BK/lOUalOWNiA Kpenex, Kabenb (3 m (9 dyToB)) 1 Npoknagaky.

BHelHne pononHuTenbHble YyCTPOMCTBA
EtherNet/IP [naBHoe ycTpoiictBo Ethernet. 175N2584

Ta6nuua 13.12 KomnnekTbl, gocTynHble aAnA kopnycoB E1Th-E4h
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13.3 Homepa ana 3akasa punbTPOB M TOPMO3HbIX PE3NCTOPOB

Cm. cneumd)leaumm pPa3mMepoB N HOMepa 3aKa3oB AnAa d)l/lﬂprOB N TOPMO3HbIX PE3NCTOPOB B Cnefyomnx pykoBoACTBax Nno
NPOEKTNPOBAHNUIO:

. Pykosodcmeo no npoekmuposaHuto VLT® Brake Resistor MCE 101.

. PykosogacTae no npoekTtuposaHuio VLT® Advanced Harmonic Filters AHF 005/AHF 010.

. Pyk0800cmeo no Npoekmupos8aHuio 8bIXOOHbIX (huIbMPO8.

13.4 3anacHble yactu

Cm. Be6-cainT VLT® Shop unm koHdurypatop npeobpasosatena yactoTbl (www.danfoss.com/drives), uTobbl HaliTh
Heo6xouMble 3aMacHble YacTy f/1A Ballel CUCTEMDbI.
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14 TlpunokeHwne

14.1 COKpaLLl,eHI/IFI N CUMBOJbI Ivitmax MaKcrManbHbIA BbIXOQHOWN TOK
(VRN HoMuHanbHbI BbIXOAHOW TOK, obecrneynBaembli
60° AVM ACMHXPOHHas BeKTOopHas mogynauua 60° npeo6pasoBaTtesieM YacToTbl
A Amnep KMy Kunorepuy
AC MepemMeHHbI TOK LCP Local control panel = naHenb mecTHoro
AD JneKkTpOCTaTUYeCKNIA pa3pag Yepes BO3ayX ynpasneHua
AO3 ABTOMaTMYeCKaa onTMMM3aLnsA Mnagwwin Mnagwwin 3Havawmn 6ut
3HepronoTpebneHns out
Al AHanoroBbi BXOA M meTp
AIC Amnep ToKa OTKNoYeHus MA Mwunnvnamnep
AAL ABTOMaTMYecKaA aganTauuA geuratens MCM, mcm | MAH KpyrabiX Mun
AWG AMepUKaHCKUIN COpTaMeHT NPOBOLOB MCT CnyxebHaa nporpamma ynpasneHusa ABVKEHNEM
°C lpapycbl Llenbcua mr VNHAYKTUBHOCTb B MUNAUreHpun
CB ABTOMATUYECKUI BblKNOYaTeNb MM MwunnumeTtp
CcD MocToAHHbIN pa3pag MC Mwunnucekynpa
CDM KomnnekTHbIi Mogynb NpuBoAa: NpeobpasoBaTtesnb Crapwun 6ut |Crapwuii 3Hayawmn 6ut
YacToTbl, CEKUMA MUTaHVA N BCMOMOraTesSibHble nvir KN npeobpa3soBaTtena yactoTbl onpeaenaerca
ycTpoWicTBa OTHOLLUEHNEM BbIXOAHOW MOLHOCTU 1 BXOAHOW
CE CooTBeTCTBME CTaHZapTam 6e30nacHOCTN MOLLHOCTH
Espocoto3a HO EmKocTb B HaHOdapagax
™M CrHasHbI pexum NLCP Lindposas naHenb MectHoro ynpaseneHus
cT [MOCTOAHHDIN KPYTALWUIA MOMEHT H-m HbloToH-MeTp
DC MocToAHHBIN TOK NO HopmanbHaa neperpyska (NO)
] Lndposoir Bxog ns CYHXPOHHaA CKOPOCTb ABUraTens.
DM OnddepeHumanbHbiin pexmm OnepatuBHbl |OnepaTMBHbIE NMapameTpbl BCTYNalT B AeCTBUe
D-TYPE B 3aBucumocTu oT TMna npvsoaa e/ cpasy e Mnoc/ne N3MeHeHNA UX 3HaYeHnn
SMC dnekTpOMarHUTHaa COBMeCTMMOCTb aBTOHOMHble
3AC OneKTPOABMXKYLLAA cuna napameTpbl
JTP DneKTPOHHOEe TennoBoe pene Propm., anu. HomunHanbHaa MOLWHOCTb TOPMO3HOIO pe3uncropa
°F Mpapycbl DapeHreiita (cpefHAs 3a BpeMs AJITENIbHOTO TOPMOXKEHNS)
fioG YacToTa gBuratens B ciyyae akTMBM3aLun PCB MeuatHas nnara
d)yHKLl,I/II/I ¢|/|Kca|_l|/||/| 4yacToTbl PCD TexHONornyeckne AaHHble
fm YacToTa gBuratens PDS Cnctema cunosoro npusoga: CDM v gsuratenb
fmax MaKcumanbHasa BbIXOAHasA YacToTa, BblAaBaemas PELV 3aWnTHOE CBEPXHU3KOE HaMpsiXeHne
Ha BbiXxofe Npeobpa3oBaTens YacToTbl Pm HomuHanbHas BbIXoAHas MOLWHOCTb
fmin MwuH1ManbHasa YyacToTa ABuraTtena Ha Bbixofe npeobpasosatens YacTOTbl NPY BbICOKON
npeo6pasoBaTens YacToTbl neperpyske
fNI,N HomuHanbHaga yacTtoTta nsuratena PM,N HomuHanbHas MOLWHOCTb ABUraTena
FC |_|pe06pa3oBaTenb 4yacToTbl (I'IpI/IBOﬂ) ,D,BVIFaTEJ'Ib c |C aAsuratenem C NOCTOAHHbIMU MarHUTamu
FSP Hacoc ¢ GpUKCUPOBAHHOI CKOPOCTbIO nv
HIPERFACE® |HIPERFACE® siBnsieTc 3apervcTpyipoBaHHbIM nnA- MponopUMOHaNbHO-MHTErpabHO-
TOBapHbIM 3HAaKOM KOMMaHUK Stegmann perynsaTop anddepeHUManbHbI perynaTop, NoaaepKmBaet
HO MoBbiwenHan neperpyska (HO) npouecca HeobXoAMMYI0 CKOPOCTb, AaBfIEHNe, TeMMepaTypy
n. c. MoLHOCTb B NIOWAANHDIX CUnax nrA
HTL Vmnynbchr sHkonepa HTL (10-30 B) — Rropm, Hom. HomMuHanbHoe conpoTrBieHre pe3nctopa, npu
BbICOKOBONLTHAA TPAHIMCTOP-TPaHNCTOPHAA KOTOPOM 06ecneynBaeTCsA MOLWHOCTb TOPMOXKEHMSA
noruka (High-voltage Transistor Logic, HTL) Ha Bany fBuratens, pasHaa 150/160 %, B TeueHune
m repuy 1 MUHYTbI.
Iinv HomurHanbHbI BbIXOAHOW TOK MHBEPTOpPA RCD flatunk ocTaTouHoro Toka
™ Mpenen no Toxy Pekynepaums | Knemmbl pekynepaumu
IMN HomuHanbHbI TOK aBuratens
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MpunoxeHne VLT® HVAC Drive FC 102
Rmwmn, MuHumanbHoe gonyctmoe npeobpasoBaTenem Torque =
YacToTbl 3HAYEHNE CONPOTMBIIEHNA TOPMO3HOIO E
pesucTopa Pull-out §
3¢0. SddeKTuBHOE (CpenHeKBagpaTuueckoe) sHavewve | |/ -
06/MUH Yucno 060poTOB B MUHYTY
Rpex. PekomeHayemoe conpoTuBieHne TOPMO3HbIX
pesncrtopoB Danfoss
C CekyHpa
SCCR HoMMWHanbHbIN TOK KOPOTKOrO 3amblkaHuWA
SFAVM ACVHXPOHHaA BEKTOpHasa MoaynAauma C
opueHTauue No MarHUTHOMY NMOTOKY CTaTopa
STW CnoBo cocToAHMA
SMPS MIMNYyNbCHBI NCTOYHKK 3NEKTPONuUTaHWsA
THD ObLlee rapMoHMYECKoe UCKaXxeHune RPM
Tum Mpepen momeHTa PucyHok 14.1 Mpadpnk MOMeHTa onpoKMAabiBaHUA
TN Mmnynbcbl aHKkogepa TTL (5 B) — TpaH3ucTopHas
noruka
UmN HomunHanbHoe HanpsikeHue ABuratens OcTaHOB Bbl6erom
CooteetctBu | Underwriters Laboratories (OpraHuzauus B CLUA, Ban HaxoguTca B pexrnme cBOGOAHOrO BpalleHus.
e UL 3aHumalowancs ceptudrkaumein B obnactn KpyTAwwmin MOMEHT Ha fBuraTene OTCyTCTBYeT.
6e30MacHOCTU 060pyAOBaHMA)
XapaKkTepucTuKn NOCTOAHHOIO KPyTALLEro MOMeHTa
B Bonorei _ XapaKTepmncTUKN NOCTOAHHOIO KPYTALLEro MOMEHTa
vsP Hacoc ¢ nepemenHoii ckopoctbio (constant torque, CT), CMOMb3yemble BO BCEBO3MOXKHBIX
VT MepemeHHbIil KpYTALUMA MOMEHT NPUMEHEHUAX, HarpUMep B NIEHTOUHbIX TPaHcopTepax,
vvcr PacwupeHHoe BekTopHOE ynpasneHue MOPLIHEBbIX HACOCAX U MOMbEMHbIX KpaHaXx.
HanpsKkeHrem
MHnunannsauyna

Ta6nuua 14.1 CokpalueHnUs 1 CMMBOJbI

14.2 OnpepeneHus

Topmo3Hon pe3nctop

Topmo3HoI pe3ucTop npefcTaBnseT cobo moaynb,
CMOCOOBHBIN NOrAoLWaTh MOLHOCTb TOPMOXKEHNS,
BblAeNAeMyto Npu pekynepaTuBHOM TOPMOXKEHNN.
PereHepaTvBHasa MOLLHOCTb TOPMOXEHNA MOBbILWAeT
HanpsXeHne B 3BEHE MOCTOSHHOIO TOKa, @ TOPMO3HOM
npepsbiBaTenb obecneurBaeT nepegayy 3Toli MOLWHOCTY B
TOPMO3HOW pe3ncTop.

MomeHT onpokKkuabiBaHNA

_2xnap.. 1-23x60c
s nap.. 1 -39

Ecnv BbiNoNHAETCA UHMLManm3auma
(napamemp 14-22 Operation Mode), npeobpa3oBaTenb
YacToTbl BO3BPALLAETCA K 3aBOACKMM HACTPOMKaM.

MpepbiBUCTLIN pabounii LUK

Mopa npepbiBUCTBIM Paboumm LMKIOM MOHMAIOT
nocsiefoBaTenbHOCTb Pabounx LMKNoB. Kaxabli LuKn
COCTOUT U3 nepuopa pPaboTbl Mo Harpy3Kon 1 neproga
paboTbl BxonocTyto. PaboTa MOXeT umeTb MnMbo
nepriognyecknin, NMbo HeneproanyecKnin xapakTep.

KoaddpuumeHT mowHocTn

NcTUHHBIN KO3PMLMEHT MOWHOCTKN (NAM6AA) yumTbiBaeT
BCE FAPMOHUKWN 1 BCerga MeHbLie, YeM KoadpduumeHT
MoLHOCTU (cos phi), yunTbiBaloOWWMiA TONbKO NepBbie
rapMOHUKN TOKa W HanpsKeHUs.

P (xBT) _ UM x IA x cos¢

P (xBA) UAxIA

Cos phi Takxe Ha3blBaeTcA KO3PULIMEHTOM PeakTUBHOW
MOLLHOCTMW.

cosg =

Kak namb6paa, Tak n cos phi ana npeobpasoBateneii 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 6orbLue lspg. MU
O[IHOI 1 TOW e MOLHOCTM npeobpa3soBatens (KBT). Kpome
TOrO, BbICOKUI KO3PULMEHT MOLHOCTU MOKa3biBaeT, YToO
TOKW rapMOHUK Manbl.
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Bo Bcex npeobpaszosatensax yactoTbl Danfoss nmetotca
peaKkTopbl Lienu NOCTOAHHOTO TOKa, BCTPOEHHbIE B LieNb
MOCTOAHHOIO TOKa, YTO 06ecneyrnBaeT BbICOKUIA
KO3GPULIMEHT MOLYHOCTA N YMEHbLUAET MOJHbIN
KoadduumeHT rapmoHuk (THD) B ceTeBOM nuTaHUw.

MMnynbcHbIN BXOA/MHKPEMEHTHbIN SHKOAEp

BHewHun undpoBon aaTumk, NCnonblyemblin ans
bopMUpOoBaHMA CUrHaNNa 06PATHOWN CBA3M MO CKOPOCTU 1
HanpaBneHUo BpalleHVA ABWraTens. JHKogepbl
UCMONb3YIOTCA ANA NMOMYYEHUS BbICOKOCKOPOCTHOW 1
TOYHOW 06PATHON CBA3U U B BbICTPOAENCTBYIOLNX
cucTemax.

KomneHcauusa ckonbxeHusa

I'Ipe06pa3osaTenb 4acTOTbl KOMNEHCUPYET CKONbXKEHNE
Asuratena nytem noBblleHNA YaCTOTbl B COOTBETCTBUN C
I/I3MepﬂEMOIz Harpy3K0|7| ABuratens, obecneymBas noutu
NONTHOE NMNOCTOAHCTBO CKOPOCTU BpalleHMA aABuraTena.

WHTennektyanbHoe nornyeckoe ynpaenenue (SLC)
WHTennekTyanbHOe NIornyeckoe yrnpasseHne — 3T0
nocneaoBaTeNlbHOCTb 3afjaHHbIX MoJib3oBaTenem AencTBUN,
KoTopble BbINMOSHAITCA B ciyyae, ecnn SLC npusHaet
COOTBETCTBYIOLLME, ONpeAeneHHble Nonb3oBaTesieM
co6bITUA NCTUHHBIMU. ((pynna napamempos 13-**
WumennekmyaneHasa nozuka)

LUnHa craHpapta MY

MpencTaBnseT cobon wuHy RS485, paboTatouyto no
npotokony MY nnn npotokony MC. Cm.

napamemp 8-30 Protocol.

Tepmucrop

TemnepaTypHO-3aBUCMMbIV PE3UCTOP, YCTaHABINBAETCA TaMm,
roe Heob6XOAMMO KOHTPONMPOBaThL TemrnepaTypy (B
npeobpasoBatesie YacToOTbl WAV B ABUraTene).

OTKniouyeHne

CocTosHVe, BBOANMOE B aBapUIHOW CUTyaumm, Hanpumep B
c/lyyae neperpesa npeobpasoBaTena YacToTbl UNN Koraa
npeob6pasoBaTenb YacTOTbl 3alLMLLAET ABUrATENb,
TEXHONIOrMYECKM npouecc unm MexaHusm. Mepesanyck He
JonyckaeTca [0 Tex Nop, Noka NpuyMHa Henonagkn He
6yneT ycTpaHeHa 1 NMoKa COCTOsHUE OTKAoUeHnA He byaeTt
OTMEHEeHoO.

OTKnoueHne ¢ 6NoKMpPOBKON

CocToAHMe, BBOAVMOE B aBapUNHON CUTyaLun, Koraa
npeobpasoBaTesib YaCTOTbl OCYLLECTBAAET 3aLUTY
COOCTBEHHbIX YCTPONCTB U TpebyeT $ursnyeckoro
BMellaTenbcTBa. OTKoUeHre ¢ 6IOKMPOBKON MOXET ObliTb
OTMEHEHO BbIK/OYEHEM CeTU MUTaHUA, yCTpaHeHnemM
NPUYMHBbI HEUCMPABHOCTU 1 HOBbIM BKJIlOYEHNEM
npeobpasoBaTens yactoTbl. [epe3anyck He fonyckaeTca Ao
Tex Mop, Noka COCTOAHMe OTKMoYeHWA He byaeT oTMeHeHo
NnocpeacTBOM akTMBaummn copoca.

XapaKkTepucTUKN NnepeMeHHOro KpyTALEero MoMeHTa:
XapaKTepUCTVKN NMepeMEHHOro KpyTALLEro MOMeHTa Ana
ynpaBneHna HacoCamu 1 BEHTUNIATOPaMM.
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AndaBuUTHbIN yKa3aTenb VLT® HVAC Drive FC 102
AndaBunTHbIN yKa3aTenb
A
D ABTOMaTNYecKan agantauma geuratena (AAL)

. KoHourypauma nposoaku 207
DeviceNet 46,218 KpaTtkoe onucanme 20
DU/dt ABTOMaTMYECKaa MOZYNALMA YaCTOTbl KOMMYTaLNW....uuvenee.. 19

KpaTkoe onucaHune 180
Pesynbratbl ncnbitanna gnsa DTh-D8h........ececnnreeenneces 180 ABTOMaTtMueckas onTummsaumn sHepronotpebnenus (AO3)
Pesynbratbl cnbitanus gna ETh—-E4h.......vereinncenne 182 e 19
ABTOMaTMYECKMI BblKNloyaTenb 170,178
E ABTOMaTUYECKUN PEXNM 197
EtherNet/IP 47 AKTMBHOe 3agaHune 198
AKYCTUYECKMI WYM 179
M AHanus pagos Qypbe 193
y
Modbus ) AHanorosbli
AononHuTtenbHbid Moaynb 47 KoHdurypauua npoBofKku ans 3afaHna CKopoCTHU.......... 207
OnuncaHnA BXOA0B/BXOAOB 1 HACTPOWKMN MO YMONYAHUIO........
0] 167
Cneundurkaumm Bxoga 60
OTknoyeHne Cneundurkaumm Bbixoga 61
Toukun gna npeobpaszosatenei yactotol 380-480 B............ 51 A 18
Toukun gna npeobpaszosatenei yactotol 525-690 B............ 55 CMMMETPUA HAMPAXEHNA
p B
PELV 20,61,190 BeHTunaTopol
C ynpasneHnem rno Temneparype 20
PLC 165 Tpebyemasn NHTEHCUBHOCTb LMPKYNALMNA BO3AYXA........... 156
PROFIBUS 46,218 Bepcum MO 218
PROFINET. 47 BspblBoonacHas aTMocdepa 154
BnaxkHocTb 153
R BHelwHMe pasmepbl
RS485 D1h 64
Knemmbl 166 D2h 70
KoH¢urypauma nposoaku 211 D3h 76
Cxema NoaKmnoyeHuin 161 D4h 81
LwvHa ctaHpapta MY 227 D5h 86
D6h 95
S D7h 106
D8h 116
Safe Torque Off Elh 127
KoHdurypaums nposogkm 208 E2h 133
KpaTkoe onucanue 25 E3h 139
PacrnionoeHue Knemm 167 E4h 146
PykoBoacTBO no skcnnyatauum 4 Bpems HapacTaHus 180
CooTBETCTBME ANPEKTUBE O MALLMHHOM 060pPYAOBaHUM.... 7
CxemMa noAKntoUYeHnin 161 Bpema paspaakn 5
STO 4 BropuuHble Hacocbl 38
cMm. TakxKe Safe Torque Off BxogaHble HanpasasoLme ycTponcTga (IGV).....eeeeeeeeeeeeeee. 31
BY-nomexmn
U Wcnonb3oBaHune nepekntodatens € CeTbio [T e 178
PacnonoxeHwue knemm gns 3agenku akpaHos E3h.. . 142
UL
K 9 PacnonoxeHune knemm ans 3agenku skpaHos E4h........... 149

nacc 3alunTbl KOpnyca OunbTp 190

V Boinpamutennb 197
BbicoTa Hag ypoBHem mops 157

VAV 31

VWC+ 204, 206
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PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

Bbixon HononHuTenbHbIN BXO4 AaTymKa 48
Kontaktop 178,192 JononHutenbHblAi  MOAynb  BXOLOB/BbIXOLOB  06LIEro
MNepekniouatenn 18 Ha3HayeHuA...... 48
TexHunyeckne xapakTepncTnKkm 61

Bbluncnennsa
THDi 193 K
MacwTabrpoBaHHOe 3afjaHne 198 »Kunble paiioHbl 188
OTHOLLEHNE KOPOTKOTO 3AMBIKAHUS..cuvvvvnsressrrmserssernssesasesens 194
MporpaMmmHoe obecneyeHne ansa pacyeTa rapMOHKK..... 196 3
Pabouui unkn pesuctopa 174
TopMO3HON MOMEHT. 176 3apaHue
TopmosHon pesuctop 176 AKTVBHOE 3aJaHvie 198

BBog ckopocTn 207,208

r [OunctaHUMoHHOe 3afaHne 198

[ncTaHumoHHoe popmMmpoBaHme 198

fasbl 154 3asemneHune 20,164,178
[anbBaHMYecKas pa3BA3Ka 20, 61,190

3aKOHbl NPONOPLMOHaNbHOCTN 26

[apMOHMKnN .

KpaTtkoe onucaHue 193 3aMKHYTBIA KOHTYP 202
OnpepeneHmne KO3GGULNEHT MOLHOCTW.uuuunnnreevveessnnnnens 226 3anacHble yactu 224
lMonaBneHne 196 3aCHOHKM 31
CraHpapTtbl EN 194
CranpapTbl IEC 194 3auwmTa Kopnyca 9
QunbTtp 50 3awwra
AcCMMeTpUA HanpsaXeHNA NUTaHKA 18
D. KopoTtkoe 3ambikaHue 17
HomuHanbHble XxapaKTepucTmKu 9
NlaTumk 166 Meperpyska 18
NaTumk CO2 32 MNeperpy3ka no ToKy 160
[MepeHanpsxeHune 17

[laTumK ocTaTo4yHOro ToKa 177,178 CreneHb 3awuTbl KOpnyca 13

[lBuratenn Tennosas gBuratens 21
Ex-d 48 QyHKLMA TOPMOXKEHUA 18
Ex-e 22 3awura oT neperpysKu no ToKy 160
BpawieHune 170
W3onsuwms 173 3HaKEAC 8
Kabenn 170,177 3Hak RCM 8
Knacc 3awuthbl 154
KoHurypauma npoBoAKN ANA TEPMUCTOPA.c.eureersseresssecees 211 "

O6Hapy»eHune obpbiBa dasbl 18
O6partHan ceA3b 206  K3nyuaemble nomexu 187
OnpegeneHne MOMEHTA OMPOKUABIBAHUA. ....c.veeevscreseraenne 226
OcnabneHne NOAWNMHUKOBDBIX TOKOB........cucvevrsersessessernes 173 Wsonauua 173
MNapannenbHoe nogknoyeHne 171 NmnynbcHbIn BXOA,
MacnopTtHaa Tabnnyka 22 KoHourypauma npoBoaKky ana nycka/oCTaHOBa. ... 208
MonHbIN KPYTALWNIA MOMEHT 23 CneundurKaumm aHanoroBoro BXxoaa 61
Cneuundurkaymu BleE),D,HbIX NAPAMETPOB..ccoucrusermsirsssssserrssens 59 WBsepTop 197
Cxema nogKknioyeHumn 161
Tennoeas 3awmTa 21,171 WNHTennekTyanbHoe nornyeckoe ynpasneHne
ToK yTeukn 177 KoHdurypauusa nposogku 0 ,213
KpaTkoe onucaHue 24
OvpekTtunsa ErP 8
NcTouHMK NnutaHma 24 B nocT. Toka 166

JVpeKTVIBa O MALUIMHHOM OO0PYLOBAHUM. .....cvusneeerreersseeaseseinens 8

OunctaHUMOHHOe 3aaHne 198

JononHutenbHble NaaThl
Hanunuune Kopnyca 13
HomeHKnaTypa v Kogabl Ana 0popMiIeHNA 3aKa3a............ 218,

219

PeneiiHble nnatbl 49

CeTeBoOl NPOTOKON 46

YnpasneHuve nepemelleHnem 49

OyHKUMOHaNbHble paclnpeHns 48
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AndaBuUTHbIN yKa3aTenb VLT® HVAC Drive FC 102
Knag
K BbluncneHve 179
Mcnonb3oBaHune AA[ 20
Kabenn TexHUYecKre xapaKTepucTmkn 51,55
Bb'paBH”Bi’K’”"‘”P 165 ®opmyna KM npeobpa3oBaTesNia YaCTOTbl.....u.ueeemsecersnnes 225
nsurarenen 170 3
MaKC. UNCNO 1 PABMEP HA DA3BY..ouvvuurmrrrrreresssnnssssseees 51,53,54 KpyTAwmin MomeHT
OTBepcTne 64,70, 86,95, 106, 116, 127 YnpasneHue 203
MoaknioueHne 3neKTPONUTaHNA 162 XapaKTepucTuKka 59
Mpoknagka 165
TeXHNYECKNE XaPAKTEPUCTUK ..cuueeereserseesserssessssssesans 51, 55,60 M
Tunbl n HoMUHanNbI Kabenen 160
TopMoq 163 MapKVIpOBKa CE 7
Ynpasnenue 164 MacwrabuposaHHoe 3anaHue 198
SKpaHMpoBaHue 162,191
Mogynauua 19, 225, 226
Kabenu ynpaBneHus 164
MomeHT onpokuabiBaHUA 226
KabenbHbin 3aXnm 164
MoHuTopuHr B3pbiBoONacHbIX cpef (ATEX)....cceeeunnenn. 21,154
Kackag-koHTponnep
CxeMa coejuHeHui 212 MonTax 3
KsannouumpoBaHHbI nepcoHan 5
KeanudnumpoBsaHHbI NnepcoHan 5 Tpe6osaHus 155
KuHeTnueckuin peseps 23 SneKTprYecKnit 160
Knacc 3awwutbl kopnyca NEMA 9 MoHTaX Ha 60nbLLOW BbICOTE HaJ YPOBHEM MOPA....ucveereees 191
Knemmbi MowHocTb
RS485 166 Kosdpuument 226
AHanoroBbIN BbIXOA/BbIXOA, 167 HomMurHanbHble 3HayeHUs 11,51,55
Knemma 37 167 MogknioyeHma 162
pene 167 MNoTepun 51,55
OnncaHnA >3neMeHTOB YNpaBneHuWA W HacTPOMKM Mo TexHnYecKye XapaKTepUCTUKN 51
ymonyaHui...... 166
lMocnepgoBaTenbHasa CcBs3b 166 H
PaspgeneHue Harpysku 163
Topmo3Hom pe3unctop 163 Hacoc
Lindposon Bxoa/Bbixoq 167 BkuoueHmne 40
BTopuuHbIi 38
Knemmbl ynpasneHua 166 KoHaeHcatop 35
Kop Tna 215 Kna 39
KomneHcawws cos @ 28 MepeuyHbIit 36
KomneHcawms cKombXeHs 227  Hacocbi KoHpercatopos 35
KoMmneKTh! HuskoBonbTHOE 06opynOBaHMe
Hanunuune Kopnyca 16 AvpekTuBa 7
Homepa gnsa 3akasa 222,223 HomeHKnaTtypa 1 koAbl Ana 0pOPMIEHNA 3aKa3A.emu wreenewenne 215
Onuncanua 222,223
KoHpeHcauusa 153 O
KoHAyKT1BHbIE MOMexu 187 O6orpesatenb
KoHdurypaumm moHTaxa 155 Wcnonb3oBaHue 153
L. Cxema NogKnoyeHnmn 161
KoHdurypauma npoBoaku ana BHeLWwHero co6poca aBapuUnHom
CUrHanusaumm..... 209  O6paTHan cBasb
O6paboTka 200
KoHdurypauua npoBoakm ana nycka/ocTaHoBa.......... 208, 209 Npeo6pazosaHme 201
KopoTKoe 3amblikaHue CurHan 202
3awuTa 17 .
Homuhan SCCR 169 O6Lwan ToUKa HECKONbKNX MPUCOEANHEHN ...ccvnmereeerecerrnecennne 193
OnpegeneHue 227  Oxpyxatowas cpeaa 59,153
Pacuet koappuumenTa 194 Onpegenetne nokanbHol ckopocTh 36
TopmoxeHne 41,176
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PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

OxnaxpeHve MpepoxpaHuTenu
BeHTunaTop rpagnpHu 33 [nAa ncnonb3oBaHMA C CUAIOBbIMWN NOAKTIOYEHUNAMM....... 162
0630p OXNaXKAEHWA B THIFIBHOM KAHAME. ..cuvvvrmrresnssessssessanees 43 3awnTa OT NneperpysKu no ToKy. 160
MNpepynpexaeHve o nbinm 154 TexHunyeckmne xapakTepmncTuKm 168
TpeGoanma 155 MNpennyckosom Harpes 24
OxnaaeHme C NOMOLLBIO BEHTUNALMOHHOMO KAHAMA....... 155 MpepynpexaeHrie 0 BbICOKOM HAMPAMKEHUN....cuureeveeeeseeeseessenenne 5
OxnaxaeHne yepes TbITbHBIN KAHAM.....reeeeeesresesesssenees 43,155 Mpeaynpexaerus 5,160
MpeobpasoBatesb 4aCTOThI
n labapuTbl cepuin 13
MaHenb 3arnyLek 128 Kodurypatop 215
. HoMnHanbHaA MOLWHOCTb 13
MaHenb YNNOTHEHUM........evvereneereeenes 64,70, 86, 95,106, 116, 127 Tpe6oBaHMA K 3a30paM 155
MepBuyHbIE HacoCbl 36 Mposopa 160
Meperpes 227 cm. Takxke Kabenu
Meperpyska Mpon3BOACTBEHHbBIE CPefbl 188
MpepenbHble 3HaYeHWA 18 Mponyck yacToTl 23
Mpobnembl C rapMoHMKamu 193 3
DNeKTPOHHasA Tennosas neperpyska 21 MpocCTpaHCTBO ANA OTKPLITUA ABEPEVl......... 64,70, 86, 95, 106,
116,127
Mepesanyck 23
MNepeknioyatenu p
Pacuenutenb 170
MepekniouaTens PaboTa Ha HM3KOW CKOpOoCTU 157
A53 n A54 60, 167 Pa6ounin umkn
MepemeHHbI 06bem Bo3ayxa 31 Buiumcnenue 174
OnpepeneHve 226
MNepeHanpskeHne p
AnbTepHaTUBHAA GYHKLNA TOPMOMKEHMA cceumeeeerecersmeresereees 177 apwatop
3auuTa 17 OTKNtoyeHne 13-3a neperpesa 53
TopmoxeHme 49 MNaHenb goctyna 129
Touka oTKnloueHNA N3-3a Neperpesa 51
Mepuopnyeckas popmoska 153 Tpebyemasn MHTEHCMBHOCTb LMPKYNALUN BO3AYXA........... 156
MepcoHanbHbii KOMMbIOTEP 163 Huctka 154
MW A-perynaTtop PagunouactoTHble nomexu 20
KonTponnep 21,203 PaspgeneHue Harpysku
C TpemA yctaBkamn 32 3awmTa OT KOPOTKOrO 3aMblKaHUA 17
PerynsTop 200 Knemmbl 42,163
Ynpasnerue 28 KpaTkoe onucaHue 41
Mnata paclMPEHs PENENHBIX BBIXOHOB. .....uwwewssssssssmssmmmssssssen 49 Mpepynpexperne 5
CxemMa noakntoyeHnin 161
Mnata Tepmunctopa PTC 48
[nata ynpasnexus
OTKNIOYEHME NO BHELIHEN TEMNEPATYPEC cuurvurrrusnresserssneessenens 53
TexHnuecKme xapakTepucTuKkn 63
Touka oTKnueHus 13-3a neperpesa 51
XapaktepucTtunkm R5485 61
MNopaBneHne pe3oHaHca 20
MopknioueHune K MK 163
MNopaxsat BpaLlaloLeroca gsurarens 23
[Mogbem 153
Monb3oBaTenbCKnin BBOS, 197
[MocnepoBaTtenbHas CBA3b 166
MocToAHHbIN 06bem Bo3ayXa 32
MNoTteHunometp 167,210
MNpaBrna 3KCNOPTHOrO KOHTPONA 9
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Pa3mepbl Pene
D1h, BHewHne 64 [ononHuTenbHaa nnata pacliMpeHnsa penenHbiX BbIXOAOB.
D1h, knemmbi 68 49
D2h, BHelwHne 70 [ononHuTenbHbIM MOAYb 48
D2h, knemmbi 74 Knemmbl 167
D3h, BHewHne 76 MoHTax ¢ yuetom TpebosaHuit ADN 6
D3h, knemmbl 79 Mnata 49
D4h, BHewHne 81 TexHunyecKkmne xapakTepucTmkim 62
D4h, knemmbli 84 PoTop 19
D5h, knemmbl 91
D6h’ Knemmbl 100 PyKOBOﬂ,CTBO no nporpaMmmnpoBaHnto 4
D7h, knemmbl 112 PyKOBOLCTBO MO 3KCMlyaTaumm 4
D8h, BHellHKe 116 .
D8h, knemmbi 121 PyuHoit pexim 197
BHewwHune D5h 86
BHewHvie D6h 95 C
BHewHune D7h 106 .
BHewHue E2h 133 Ceptudukar TUV 8
BHewwHwne E3 139 Ceptudnkat UKISEPRO 8
BHewwHue E4h 146 C 9
BHewHve pasmepst ETh 127 epTdUKaumna Ana NPUMEHEHNA HA MOPE......cwumreuereeesseesesseeees
Knemmbi E2 137 CeTeBOW NPOTOKON 46,165
Knemmbl E3h 143 CeTb IT 178
Knemmbl E4h 150
0630p cepuii npoayKLUM 13 CeTb nuTaHNA
Knemm Kopnyca E1h 131 Konebahus 20
[MponagaHue Hanps»keHuA 23
Pa3Mipb' Knemm TexHnuecKme xapakTepucTuKkn 59
D1 h 68 XapaKTepUCTUKN NCTOUHMKA MNTAHU A ...cvueereeenreasenrenseasensenne 59
D2 74 JKpaH 6
D3h 79
D4h 84 CrHycoumgHbIn dunstp 49,162
D5h 91 Cucrema CAV 32
D6h 100 o
D7h 112 Cuctema ynpasneHus 3gaHuem (Building management sys-
Dsh 121 tem, BMS)...... 26
E1h 131 CkopocTb
E2h 137 KoHdurypauma npoBogku ansa 3afaHns CKOpoCTHm.......... 210
E3h 143 KoHourypauna npoBogku ANA MOBbILLEHUA/MOHXEHMWS
E4h 150 CKOpOCTU...... 210
Paspewenne CSA/cUI 8 O6paTHas cBA3b OT MUJ-PErynaTOPA....occeeeeceereceessecessecennns 203
YnpasneHuve 203
Pacuenutenb 170
CKpyTKM 190
PerynupoBaHvie MarHMTHOro NoToka
CTpyKTypa yNpaBneHMa B pexume peryanpoBaHua CHWXeHNe HOMMHabHbIX XapaKTepUCTuK
MarHuUTHOrO NMoTOKa 6e3 aaTyuKa...... 205 ABTOMATUYECKAA PYHKLMA 19
CTpyKTypa ynpaBneHMa MO MarHUTHOMY MOTOKy C BrnAnme Temneparyp 60, 155
ob6paTHoI CBA3bIO OT ABUraTeNA...... 206 Bbicokan uacToTa KoMMyTaLM 19
BbicoTa Hag ypoBHem mops 157
Pexnum pa3somMKHYTOro KoOHTypa OnucaHue 1 NPUYMHDI 156
bnok-cxema 202 Pa6oTa Ha HI3KOI CKOPOCTK 157
Kpatkoe onucanue 201 TemnepaTypa v YaCTOTa KOMMYTALMM.....vveeessmmrsssssssssssnssenes 158
PeXrm € 3aMKHYTbIM KOHTYPOM CokpalieHns 226
KpaTkoe onucaHue 201
CooTBeTcTBME
Pe3nctnBHOe TOpmOXeHne 141 ADN 6
Pekynepauus AnpekTuBbl 7
Knemmbl 79,131 CootsetctBume UL
KpaTkoe onucaxue 43 3HaK MNCTVHIa 8
Hanunune 13
Cneundukauyum Bxoga 60
CreneHb 3awuThbl IP 9
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PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO

Cxema nogknoyeHun

MpeobpasoBaTesnib YaCTOThI 161
TunuyHble NpUMepbl NPUMEHeHNA 207
Cxema coegUHeHMIN
Kackapg-koHTponnep 212
QUKCMPOBaHHbIN HAaCOC C NEPEMEHHOW CKOPOCTbH........ 213
YepeposaHuve BegyLlero Hacoca 214
T
Temnepatypa 154
TepmucTtop
KoHdurypauma nposoaku 211
OnpegeneHune 227
MNpoknagka kKabenewn 165
PacnonoxeHwve knemm 167

TexHuKa 6e3onacHOCTU

MHCTpyKumn 5
PykoBoacTBo no skcnayataumm 160
TexobcnyxmBaHne 154
Tok
BHyTpeHHWIn perynaTop Toka 206
WckaxkeHne 194
HoMWHanbHbIN BbIXOAHOWN TOK 225
OcnabneHune nomex asuratens 173
OCHOBHoOW TOK 193
[lepexogHble TOKM Ha 3emIlto 178
rapMOHUK 193
yTeukn 177,178
Oopmyna npefena no Toky. 225
ToK yTeuku 6,177
TopmokeHune
[dnHamunyeckoe TopmoxeHne 41

Mcnonb3oBaHne B KauecTBe anbTepHATVBHOM QyHKLMK
TOPMOXeHuA...... 177

MpepenbHble 3HaYeHUA 176
Tabnunua cnocobHoCcTU 175
YnpaBneHue ¢ NOMOLLbI0 GYHKLMM TOPMOMKEHNA..vvccevenee 176
TopMoXKeHne nepeMeHHbIM TOKOM 141
TopmoXXeHre NOCTOAHHbIM TOKOM 41

y
YnpasneHve
OnuncaHne paboTbl 197
CTpyKTYypbI 201
Tunbl 203
XapaKkTepucTnku 63
YnpasneHne nonocamm 40
YnpaBneHve TEXHONOMMYECKNM MPOLECCOM......urvueuemeneenens 203
YcnosuA okpy»katoLer cpedbl
KpaTtkoe onucanme 153
TexHNYecKne XxapakTepucTuKkm 59
YcnoBHble 0603HauYeHus 4
YcTponcTBo nnaBHOro nycka 28
o
QunbTp cCUHba3HbIX MOMeX 50
QunbTpbl
HomeHknaTtypa v kogbl AnA 0POPMIEHNA 3aKa3A...wewmneee 224
CrHycoungHblIn dpunstp 49,162
Ounbtp dU/dt 49
®unbtp BY-nomex 190
OuUnbTp rapMoHKK 50
OunbTp cnHbasHbIX Nomex 50
®opmyna
BbixoaHOM TOK 225
KNA npeobpasoBaTtens 4yacTtoTbl 225
HomMunHanbHaA MOLWHOCTb TOPMO3HOMO PE3UCTOPA.......... 225
MNpepen no Toky. 225
X
XapakTtepuctuku USB 63
XpaHeHue 153
XpaHeHne KoHAeHCaTopOoB 153

L

. LlenTpanm3oBaHHble cnuctembl VAV 31
Topmo3HoI pe3nctop
BbiGop 173 Unpkynauvsa sosayxa
Knemmbl 163 WHTeHCUBHOCTD 156
KpaTkoe onucaHue 49 KoHourypaumm 43,44
HomeHKknaTtypa v kogbl AnA 0POPMIEHNA 3aKa3A...wewmneee 224 Lindposoi
Onpepenexne 226 OnuncaHnA BXOA0B/BXOA0B 11 HACTPOMKMN MO YMOJTYAHUIO........
PykoBOACTBO MO NPOEKTMPOBAHMIO 4 167
CxemMa noaKnoyYeHnin - 161 Cneuundrkaumm Bxoga 60
Dopmyna HOMUHANBHON MOLHOCTW....vvvveveessssssssssssssssssssssss 225 CneundrKaLmm BbIXOAHBIX MAPAMETPOB. ......eemrvessreessrssssenes 61
TpaHcdopmaTop 193
TpeboBaHMA K MOMEX0YCTONUYNBOCTA 189 Y
TpeboBaHuA No N3NyyeHmo 188 YacToTa BpaweHus (06/MnH) 26
TpeyronbHuK 28 YactoTta KoMmyTaumm
Wcnonb3osaHue ¢ RCD 178
MopknioyeHne anekTponUTaHnA 162
CrHycoungHbIn dpunbTp 49,162
CHUKeHEe HOMUHANbHbBIX XaPaAKTEPUCTUK..vuereeeeeserene 19,158
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AndaBuUTHbIN yKa3aTenb VLT® HVAC Drive FC 102
L
LLnHa noctoaHHOro ToKa
Knemmbl 163
OnwncaHne paboTbl 197
C)
JKpaHnpoBaHune
Kabenu 162, 164
Knemma sKkpaHa BY-nomex 142
CeTb NUTaHUA 6
CKpyueHHble KOHLbl 190
JneKkTpuYecKmne XxapakTepuctTuKkn 51,55

dnekTpuyeckme xapaktepnctuky, 380-480 B nep. Toka....... 52

dnekTpuYecKmne XxapakTeprucTukm, 525-690 B.........cceervereenne 55
DneKTPOMarHUTHble MOMexmn 20
DneKTPOHHasA TennoBas neperpyska 21
OneKkTpoHHOe TennoBoe pene (3TP) 160
SMC
OnpektnBa 7
MoHTax 192
O6wwue BOMpPOCHI 186
MNomexu 191
Pe3ynbTtaTbl ncnbitaHumn 187
CoBmecTMMOCTb 190
SDHeprua
Knacc KMNAa 59
SKOHOMMUA 25, 26,27
A
AA3bIKoBble NakeTbl 215
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AndaBuUTHbIN yKa3aTenb

PyKOBOﬂCTBO Nno NPOoeKTNpoBaHnIO
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KomnaHusa ((ﬂaHd)OCC» He HeceT OTBETCTBEHHOCTU 3a BO3MOXKHbIe OneYvaTKku B Katanorax, GpOLLIlOan 1 Apyrux Buaax nevyaTHbIX maTepuanos. Komnaxusa «ﬂaHd)OCO) ocTaBnseT 3a cobon npaso Ha
n3MeHeHne CBoUX NpoAyKToB 6e3 npenBapuUTesibHOro U3BeLlleHuA. 3TO OTHOCUTCA TaKxKe K Y>Ke 3aKa3aHHbIM MPOAYKTaM Npu yCIOBUK, YTO TaKNe U3MEHEHWNA He BNIEKYT Nocnieayownx

KOPPEKTUPOBOK Y>Ke COrMacoBaHHbIX crnewnduKaLmit. Bce ToBapHble 3HaKM B 3TOM MaTepuane ABAITCA COHCTBEHHOCTbIO COOTBETCTBYOLMX KOMMaHWiA. «[aHdocc» u norotun «flaHpocc» AsnaTca
TOBapHbIMU 3HaKamu komnanum «JaHdocc A/O». Bce npasa 3awwmiyeHs.

Danfoss A/S

Ulsnaes 1

DK-6300 Graasten
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