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BeBepeHue PyKOBOACTBO Nno NPOeKTNpoBaHMIO

1 BBegeHue

1.1 Uenb «PykoBopcTsa no
NPOEKTUPOBAHNIO»

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

. KOHCY/IbTAHTOB MO MPOEKTUPOBAHUIO
L] cneynanmncTtoB No NPMMEHEHUNAM 1 NPOAYKTaM.

OTO PYKOBOACTBO MO MPOEKTUPOBAHUIO COAEPXKUT
TEXHMNYECKYI0 MHPOpMaUMio, HEO6XoAVMYIO ANA NMOHUMAHKA
BO3MOXHOCTE Mpeobpa3oBaTens 4YacToTbl Npu
WHTErpvpoOBaHNN B CUCTEMbI YPABNEHNA 1 MOHUTOPWHTA
aBuratenemn.

VLT® aBnseTca 3aperncTprpoBaHHbIM TOBaPHbIM 3HAKOM.

1.2 [ononHutenbHble pecypcbl

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

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

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

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

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

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

YCOBEPLIEHCTBOBAHHBIN GUALTP rapMOHUK ANs
KOHKPETHOrO MpUMeHeHNs.

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

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

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

1.3 Bepcus LOKYMEHTa U NPOrpaMMHOro
obecneyeHus

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

Pepakuus KommeHTapun Bepcua MO

MG16C3xx [ W3bAaTtbl pasgensl, nocsAweHHble D1h- 5.11
D8h, n ncnonb3oBaHa HoBas CTPyKTypa
pasfenos.

Ta6nuua 1.1 Bepcua foKymeHTa 1 nporpaMmMHoro o6ecneuyeHums

1.4 YcnoBHble 0603HaueHus

. HymepoBaHHble cnuckn 0603HavaloT npoueaypbi.

. MapKupoBaHHble CNCKN yKa3blBaloT Ha APYryio
nHbOpPMaLMIO 1 ONMCAHWA WANIOCTPALUIA.

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

- Ha3BaHWe NapameTpa, rpynnbl
napamMmeTpoB, 3Ha4YyeHne napameTpa.

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

. 3Be3gouka (*¥) ykasblBaeT 3HaueHue no
YMOJIYaHWIO ANsi MapameTpa.
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TexHuKa 6e3onacHOCTN

VLT® HVAC Drive FC 102

2 TexHnKa 6e30omnacHOCTU

2.1 CumBonbl 6e3onacHOCTH

B 3TOM pyKkoBOACTBE MCMONb3YIOTCA Clieaytolwme CMMBOSbI:

ABHUMAHMUE!

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

ANPEAYNPEXOEHUE

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

YBEJJOMJIEHU

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

2.2 KanudunumpoBaHHbIN NepCcoHan

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

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

2.3 Mepbl NpefoCTOPOKHOCTY

ABHWMAHWUE!

BbICOKOE HAMPAMEHUE!

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

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

ABH/MAHUE!

OMACHOCTb TOKA YTEYKW

Tokun yTeukn npesbiwatot 3,5 mA. HenpasunbHo
BbINOJIHEHHOE 3a3emJieHne npeobpasoBarTensa 4acToTbl
MOXEeT NMPUBECTUN K NeTalbHOMY UCXOAY WIN CePbe3HbIM
TpaBmam.

. MpaBunbHoe 3aszemneHne o60pyaoBaHNsA
[OMKHO 6bITb YCTPOEHO cepTUGULMPOBAHHBIM
CMeLmanucToM-31eKTPOMOHTAXKHUKOM.
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TexHuKa 6e3onacHOCTN

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

ABH/MAHUE!

BPEMA PA3PAAKN

B uenu NocToAHHOro ToKa Npeo6pa3oBaTena YacToTbl

yCTaHOB/NEHbI KOHAEHCATOPbl, KOTOpPble OCTAlOTCA
3apsAXKeHHbIMUN flaXke Nnocsie OTKAIYEHUA NUTaHNA.
Bbicokoe HanpsMXeHne MOXKeT NPUCYTCTBOBaTb Aake B
TOM C/lyyae, el cBeTOANOAbI NpeAynpeXXaeHunin
noracnu. HecobniogeHne 40-MUHYTHOrO nepuopa
OXnAaHNA Nocsie OTKIUYEeHUA NUTaHNA nepep Hayanom
06CNYXKMBaHUA WIN PeMOHTa MOXET NpuBecTy K
neTajibHOMY UCXOAY WM CEpbe3HbIM TPaBMaM.

1. OcTaHOBUTE ABUraTenb.

2. OTcoeanHUTe ceTb NepeMeHHOro ToKa 1
ANCTAHLMOHHO PacnosioKeHHble NCTOYHUKN
nNUTaHMA Lienn NoCTOAHHOro ToKa, B TOM yucne
pe3epBHble akKymynATopbl, MBI n
NOAKNIOYEHNA K Lienn NOCTOAHHOrO TOKa ApYrux
npeo6pasoBaTtenen 4YacToTbl.

3. OTcoepmHUTE NN 3abNOKMpYynTe ABUraTenb.

4, MNopoxxaute 40 MNHYT [0 NONIHOWN paspAAKN
KOHAEHCaTOpPOoB.

5. MNepep BbINONHEHNEM NOGBLIX PaboT nNo

06CNYKNBAHUIO NN PEMOHTY YAOCTOBEPbTECH C
NoMoLLbio YCTPOICTBa ANA N3MepeHus
HanpPsXXeHWsA, YTO KOHAEHCATOPbl MOHOCTbIO
paspsKeHbl.

ABHUMAHMUE!

OMACHOCTb NOMAPA

Bo BpemAa TOPMOXKEHMUA N NocC/ie HEro TOPMO3Hble
pe3suctopbl HarpeBatotca. Ecnu He ob6ecneunTb
noxapo6e3onacHoOCTb cpeAbl, B KOTOPOI YCTaHOB/EH
TOPMO3HOI pe3ncTop, 060pyaoBaHNE MOXET ObiTb
NOBPEXJEHO, a NepCcoHan MOXKET MoNy4nuTb cepbesHble
TpPaBMbl.

o YT106b1 UCKNIOUMTD OMACHOCTb MOXapa,
y6enuTecb, UTO TOPMO3HON Pe3NCTOP pas3meLleH
B 6e30MmacHon cpepe.

. Bo nsbexaHune Cepbe3HbIX 0XKOroB HeNb3A
npunKacatbCA K TOPMO3HOMY pe3ncTopy Bo
BpemMA TOPMOXeHNA Uin nocse Hero.

YBE/JOMJIEHU

OONONHUTENbHOE CPEACTBO
3KPAHMPOBAHWA MOAKNIOYEHNIA CETEBOIO
NMATAHWA

AnAa Kopnycos co cteneHbio 3awuTbl IP21/IP54 (Tun
1/Tun 12) gOoCTynHO JONONHUTENbHOE CPEACTBO
SKpaHMpPOBaHUA NOAK/IOYEHNI CeTEBOro NuTaHusA. B
KauyecTBe dKpaHa MCrNonb3yeTca KpbilKa,
yCcTaHaBnAMBaeMas BHYTpU Koprnyca ans obecneyeHus
3aWnTbl OT cnyuaimoro MPNKOCHOBEHNA K CUJI0BbIM
Knemmam, B COOTBETCTBUN C Tp&ﬁOBaHI/IﬂMI/I CTaHAapTOB
BGV A2, VBG 4.

2.3.1 MoHTax ¢ yuetom TpeboBaHnin ADN

Ina npepoTBpalleHna NCKPoobpa3oBaHNA B COOTBETCTBUN
¢ EBponeiickum cornalieHnem o MexayHapoaHom
nepeBO3Ke OMacHbIX rPy30B MO BoAHbIM NyTAm (ADN) B
OTHOLWeHWN Npeobpa3oBaTteniein YacToTbl ¢ 3awuToid IPO0
(waccwm), IP20 (waccw), IP21 (Tun 1) nnn IP54 (Tun 12)
JOJIKHbI ObITb MPEANPUHATH Mepbl NPefOCTOPOXKHOCTU.

. He yCTaHaBJ’IVIBaVITe CceTeBOW BbIKMOYaTenNb.

. YctaHoBuTe gnAa napameTpa napamemp 14-50 RFI
Filter 3naueHwne [1] Bkn.

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

. MpoBepbTe, Kakne yCTaHOBNEHbI AOMOSTHUTENbHbIE
peneiiHble ycTpoWCcTBa (ecnn ectb). EAnHCTBEHHOE
[OMOMHUTENbHOE peneiiHoe YCTPONCTBO, KoTopoe
[OMyCKaeTCcA MCNonb30oBaTb, — 3TO MaTa
paclumpenuns peneiiHbix Bbixopos VLT® Extended
Relay Card MCB 113.

MG16C350
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TexHUKa 6e30nacHoCTN VLT® HVAC Drive FC 102
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PaspelueHns u ceptuduKkarbl

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

3 PaspelweHna n ceptndpmkatbl

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

3.1 CooTBETCTBME HOPMAM 1 CTaHAAPTaM

VYBEJJOMJIEHU

HAJNNATAEMbIE OFPAHUYEHWA BbIXOAHOW
YACTOTbI

HauuHas c Bepcum MO 3.92, BbixogHaA yacToTa

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

3.1.1.1 MapkunpoBka CE

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

YBEZJOMJIEHU

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

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

Ta6nuua 3.1 AupektuBbl EC, npumeHumble K
npeobpasoBaTefiAM 4acTOTbl

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

YBEJOMJIEHU

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

D,eKﬂapaLlVlVl COOTBETCTBUA OOCTYNHbI MO 3anpocy.

JnpeKTuBa No HM3KOBOJILTHOMY 060pYy[OBaHMIO

B cootBeTCTBUMM C ANPEKTUBON MO HU3KOBOSIBTHOMY
obopynoBaHuio, BCTynuBLUel B feiicTBre ¢ 1 AHBapa 2014
r., Npeobpa3oBaTeniv YacToTbl AO/KHbBI UMETb MapPKUPOBKY
3Hakom CE. inpekTnBa No HU3KOBONILTHOMY 060pPYyAOBaHMI0
OTHOCUTCA KO BCEMY 3neKTpuyeckomy obopynoBaHuio, B
KOTOPOM MCMOMb3YIOTCA HanpsAXeHUA B gmana3oHax 50-
1000 B nepem. Toka unn 75-1500 B nocT. Toka.

Llenb gnpektBbl — obecneunTb 6e€30nacHOCTb NIIOAeN 1
UCKIIOUUTD NMOBPEXAEHVE MMYLLECTBaA Npu paboTe
3neKTpoobopynoBaHNA MpU YCI0BMY, YTO 06opyAoBaHMe
NMPaBWIIbHO YCTaHOBNEHO 1 OOC/YXKMBAETCA, a TaKxkKe
3KCMIyaTUPYeTCA COrNacHO CBOEMY LieNIeBOMY
npeaHasHayeHuio.

OunpeKkTyBa No 3NEKTPOMArHUTHOW COBMECTMMOCTM

Llenb AMpeKTrBbl NO 3NEKTPOMArHUTHOW COBMECTUMOCTM
(3MC) — ymeHbLINTb 3NeKTPOMarHUTHble MOMexm n
yAyuLNTb YCTONUMBOCTD 31eKTPoobopynoBaHNsA 1
YCTaHOBOK K TakuM nomexam. bazoBoe Tpe6oBaHue no
3alMTe U3 AUPEKTUBLI MO 3/IEKTPOMArHUTHOMN
COBMECTUMOCTM COCTOUT B TOM, UTO YCTPOWCTBA, KOTOpble
CO3[aloT dneKTpoMarHuTHble nomexu (3MIM) nnm Ha paboTy
KOTOpPbIX MOryT BANATb DMI1, JOMKHbBI KOHCTPYMPOBaTbCA
TakMm 06pa3om, UToObl OrpaHMUNTL CO3aBaeMble
SNEKTPOMArHUTHblE MOMEXU. YCTPOMCTBA AOMKHbI UMETb
npuemsnemblin ypoBeHb yctonumsoctn K SMI npu ycnosum
NPaBUNbHOW YCTAaHOBKYM 1 OBCIYKMBAHUSA, @ TaKxe
MNCMONb30BaHWA MO Ha3HAYEHMIO.

Ha ycTpoiictax, ncnonb3yembix No oTAeNbHOCTU UK B
COCTaBe CMCTeMbI, fOMIXKHA 6bITb MapKunpoBka CE. Cnctembl
He 06A3aTenbHO AOMKHBI MMeTb MapKkupoBky CE, ogHako
LOJKHbI COOTBETCTBOBaTb OCHOBHbIM TpeboBaHUAM Mo
3aWunTe, U3N0XKeHHbIM B gupekTuse no SMC.

D‘leeKTl/IBa O MalWWHHOM oGopynosaval

Lenb ONpeKTnBbl O MallMHHOM O60pyﬂ,OBaHVIVI —
ob6ecneuntb 6€30NacHOCTb NiloAeN U NCKIIYNTD
noppexageHne nMmyuwecTtesa nNpu nNCnosib3oBaHNN
MexXaHn4yeckoro O60py,E|OBaHl/Iﬂ cornacHo ero uenesomy
npeaHasHavYeHuto. ﬂ,VIpeKTVIBa O MalWnHHOM O60py,D,OBaHVIVI
OTHOCUTCA K MallHaM, COCToAWMNM 13 Ha6opa
COeHEHHbIX MeXxay co601 KOMMOHEHTOB MN yCTpOVICTB,
KakK MUHUMYM OAHO M3 KOTOPbIX CcnocobHo (bVI3VILIECKI/I
asuraTbcA.

Mpeo6pa3zoBaTenyt YacToTbl C MHTEFPUPOBAHHBIMU
byHKUMAMM Ge30nacHOCTY JOMKHbI OTBEYaTb TPeGoBaHNUAM
AVPEKTVBbI O MAaLVHHOM 060PYAOBaHMN.
MpeobpasoBaTteny YactoTbl 6€3 GpyHKLUMUM 6e30MacHOCTU He
noanagatloT nof AencTene 3Ton aupeKkTusbl. Ecnn
npeo6pa3oBaTesib YaCTOTbl BXOANT COCTaB CUCTEMbI
mMexaHnamoB, Danfoss MoXeT npepocTaButb MHbopmMaumio
no Bonpocam 6e30MacHOCTM, CBA3AHHBIM C
npeobpasoBaTenem 4acToTbl.

MG16C350
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B cnyyae ncnonb3oBaHus npeobpasoBaTteniein 4YacToTbl B
MalUMHAX, B KOTOPbIX UMEeTCs XOTs Obl OfHA ABVKYLLASACA
YacTb, M3rOTOBUTESIb MaLUVHbI JOMMKEH NPEeACTaBUTb
ZeKknapauuio, NOATBEPXKAAIOLLYI0 COOTBETCTBME BCEM
YMECTHbIM 3aKOHOZATENbHbIM HOpMam 1 Mepam
NPeAoCTOPOXKHOCTU.

3.1.1.2 Oupektnea ErP

Ivpektuea ErP — 3T0 eBponeickasa gupekTrsa no
3KONOMMYHOMY AM3aiiHy ANA CBA3aHHbIX C 3Hepruen
n3genuid, B Tom Yncne npeobpasosateneit yactoTbl. Lienb
[VPEKTNBbI — MOBbICUTb SHEPro3pPeKTUBHOCTb M CTeneHb
3aLUUTbl OKPY>KaloLen cpefibl, B TO Xe BpemMsA yBennynsas
6e30MacHOCTb MCTOYHUKOB MUTaHWA. BnaHre Ha
OKPY>KaloLLylo cpefly CBA3aHHbIX C SHeprunen nsaenumn
BKJlOYaeT notpebneHne sHeprum B Te4eHne BCEro
XW3HEHHOrO LMKna nsgenus.

3.1.1.3 Jlnctuur UL

Mapknposka Underwriters Laboratory (UL) ynoctoBepser,
Ha OCHOBE CTaHAAPTM3MPOBAHHbIX UCMbITAHUN,
6e30MacHOCTb NPOAYKTOB 1 BbIMOMHEHUE 3KOMOTMYECKMX
TpeboBaHuii. Mpeobpa3oBaTeny YacToTbl, paccUMTaHHbIE Ha
HanpsxeHue T7 (525-690 B), ceptudurumpytotca Ha
cooTBeTcTBME UL TONbKO B AManasoHe HanpsXeHun 525-
600 B.

3.1.1.4 CSA/cUL

Pa3speweHne CSA/cUL oTHocuTca K npeobpasoBaTtenam
YacTOTbl C HOMUHaNbHbLIM HanpsxeHnem 600 B n Huxe.
ITOT CTaHAapT rapaHTUpyeT cOOTBETCTBUE 060pyAOBaHMA
ctaHpgapTam UL B OTHOLWEHWW 3NeKTpUYeCcKon 1 TensioBomn
6e30MacHOCTM NpU YCIOBUWN YCTaHOBKM Npeobpa3oBaTens
YacToTbl B COOTBETCTBUM C NpuiaraeMon MHCTPYKUMen no
3KCnayaTaunmn/MoHTaxy. TOT 3HaK YKa3blBaeT Ha TO, YTO
NPOAYKT COOTBETCTBYET BCEM HEOOXOAVNMbBIM TEXHUYECKUM
TpeboBaHMAM U NpoLuen BCce HEOOXOAMMbIE UCMbITAHNA.
CepTnduKaT COOTBETCTBMA NPEAOCTABAAETCA MO 3anpocy.

3.1.1.5 EAC

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

EBpA33C (B KOTOpPbIA BXOAAT rocyaapctBa-uneHbl EBpA33C).

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

3.1.1.6 UKrSEPRO

Ceptndukat UKrSEPRO obecneumBaeT KayecTso U
6e30MacHOCTb NPOAYKTOB 1 YCIIYT, @ TakkKe K CTabunibHOCTb
NPOV3BOACTBA B COOTBETCTBUM C YKPAWHCKMMN HOPMamMu 1
ctanpaptamu. Ceptudukar UkrSepro Aasnsetca
06A3aTeNIbHbIM AOKYMEHTOM /1 TAMOXKEHHOW OUNCTKN
nobbIX NPOAYKTOB, MOCTYNAIOLMNX Ha TEPPUTOPUIO YKpauHbI
1 BbIMyCKaeMbIX 3a ee npepesbl.

3.1.1.7 TUV

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

3.1.1.8 RCM

3Hak RCM (Regulatory Compliance Mark, 3Hak
COOTBETCTBMA HOPMaTUBHbIM TPpe6OBaHNAM) yKa3biBaeT Ha
COOTBETCTBME TENEKOMMYHMKALNOHHOIO 060pyaoBaHNA 1
o6opyposaHna IMC/pagnoceasu TpebosaHNAM
yBefomneHna o Mmapkmposke SMC, npegbaABnaembiM
YnpaBneHnem no cBA3N 1 cpeAcTBaM MacCOBOW
nHdopmaumm Asctpanuu. B HacToAwlee Bpema 3Hak RCM
ABNAETCA efUHbIM 0603HayeHneMm, OXBaTbIBaOLMM
TpeboBaHMA K MapkmnpoBke 3Hakammn A-Tick n C-Tick.
CootBetctBrEe RCM TpebyeTtca anA pasmelleHus
3N1eKTPUYECKMX N 3NEKTPOHHbIX YCTPONCTB Ha PbIHKE
Asctpanuu n Hoson 3enaHann.

3.1.1.9 Mopckoe obopynoBaHue

[na nonyyeHna NMUEH3NN perynsaTopa 1 CTPaxoBOK
obopyaoBaHue Ana NPUMEHEHUA Ha Mope (Mcronb3yemoe
Ha cyfax n HedTerazogobbiBatolmx nnatpopmax) fOMKHO
6bITb CEPTUOULMPOBAHO OAHUM WIIN HECKONBKUMM
MOPCKMMU KNacCUPpUKaLMOHHbIMU 0bLLecTBaMu.
Mpeo6pasosatenu yactoTbl Danfoss moryT nmetb
cepTMduKaTbl OT 12 pasnnUHbIX MOPCKNX
KnaccndrKaumMoHHbIX obLecTs.

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

10 Danfoss A/S © 11/2017 Bce npaBa 3alyuLieHbl.
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3.1.2 lNpaBuna sKCNOPTHOrO KOHTPONA
I'Ipeo6pasoBaTen|/| YaCTOTbl MOTYT NoAaneXXatb p,el?ICTBI/I}O PernoHanbHbIX w/vinn HauMOHaJIbHbIX HOPM 3KCMOPTHOIO KOHTPONA.

Homep ECCN ucnonb3yetcs ana o603HauyeHusA npeobpasoBatesieli YacToTbl, MOANEXaLUX AeACTBUIO NPaBWS SKCMOPTHOTO
KoHTpons. Homep ECCN yka3biBaeTcs B CONPOBOAUTENIbHON AOKYMEHTaLUN npeobpa3oBaTesnia YyacToTbl.

B cJlyyae pesKcrnopTa cooTBeTCcTBME ,EleI7ICTByIOLI.I,I/IM npasuiamMm 3KCNOPTHOIO KOHTPONA obecneunBaeTcs SKCnopTepom.

3.2 Knacchbl 3aWwuTbl KOPNyCcoB

Mpeo6pasosateny yacToTbl cepuin VLT® gocTynHbl B pasanuHbIX TMax KOPMyCOB, YUTO MO3BOAAET Jlyylle COOTBETCTBOBATb
TpeboBaHMAM pas3fiMUHbIX NpUMeHeHWn. CBeAeHVA O 3aluMTe KOPMycoB 3feCb NpeAcTaB/ieHbl Ha OCHOBE [BYX
MeXAYyHapOAHbIX CTaHAAPTOB:
. Tun UL — o3HauaeT, uto kopnyc cooTtBeTcTBYyeT ctaHAapTam NEMA (National Electrical Manufacturers Association,
HaumoHanbHasa accouvaumsa npoussoauTeneli anekTpoobopynoBaHus). TpeboBaHNA K KOHCTPYKUMAM 1
TeCTUPOBaHKWIO KOoprycoB umetotcs B nybnukaumax NEMA Standards Publication 250-2003 n UL 50, Eleventh Edition.

. Crenenwu 3awmTbl IP (Ingress Protection, 3awuta oT NPOHUKHOBEHWA) — onpeaeneHbl MexxayHapoaHomn
3NeKTpoTEXHMYecKon komuccmen (IEC) ansa ctpaH kpome CLUA.

CTaHpapTHble NpeobpaszoBateny yactoTbl Danfoss VLT® gocTynHbl B pasnuuHbiX TMNax KOPMycoB, COOTBETCTBYIOLINX
TpeboBaHuAM cTeneHn 3awmTbl IPO0 (waccm), IP20 (3awmweHHoe waccw), IP21 (UL Tin 1) n IP54 (UL Tin 12). B 3Tom
pykosoactee Tun UL o603HauaeTca cnioBom «Tun», Hanpumep: IP21/tun 1.

Crangapt Tvna UL
Tun 1 — KOHCTPYKUKMA KOPMYCOB MO3BOJIAET MCMOMb30BaTbh UX BHYTPM MOMeLleHnid 1 obecrneymBaeT 3aWmnTy nepcoHana ot
CJly4YaHOrO KOHTAKTa C 3aKpblTbiM 060pyfOBaHUEM, a TaKKe 3aluTy OT ronajaHus rpasu.

Tvin 12 — Kopnyca O6LLI,EFO Ha3HayeHuA, npeaHasHayeHHble ANnAa NCNoJsib30BaHNA BHYTPU NoMeLLEHNIN 1 o6ecneqmaa|ou.w|e
3alnTy 3aKpbITOro OﬁOpy,ElOBaHI/Iﬂ OT cneayrwnx 3a|’pF|3HEHVIIZZ

. BOJIOKHa
. BOpC

o Mbib U rpA3b

. BOAsHblE O6PbI3rK

L] KanesibHOe npocaynBaHmne

L] CTEKaHNE KaniaMn N BHELWHAA KOHAEHCaUMA KOPPO3NOHHO-HEAKTUBHbDIX KUOKOCTEN.

Kopnyca He OO/1KHbl MMETb CKBO3HbIX OTBepCTVIIZ, NErkoCbeMHbIX CTEHOK U OTBepCTVIVI onAa coeguHeHnAa C
Ka6enenposonaMM, 3a UCKNMKYEHNEM OTBepCTVIVI, OCHALLEHHbIX MaC/TIOCTONKON I'IpOKJ'Ia,ElKOVI ANA MOHTaXa
MaCNnoOHeENPOHMUAEMbIX UKW MNMblINeHeNPOHNLaeEMbIX MEXaHN3MOB. ﬂ,Bele,bI TaKXe CHabXeHbl MacNoCTONKUMM npokKnagkamu.
Kpome TOro, Kopnyca gnsa coyeTaHum KOHTPONIEPOB MMEIOT HaBeCHblE€ ABepPLbl, KOTOPbIE OTKPbIBAOTCA BOKPYT BepTVIKaJ'IbHOVI
OC/ 1 TOJIbKO C NOMOLLbIO cneumnanbHbIX MHCTPYMEHTOB.

Cranpapr IP

B Ta6nuya 3.2 npefcTaBneHbl AaHHbIE O COMOCTaBNEHN ABYX CTaHAAPTOB. B Ta6iuya 3.3 nokasaHbl 3HaYeHNsA LndpPoBbIX
kogoB IP n paHbl onpeaeneHna ypoBHeid 3awmTbl. Mpeobpa3oBaTenu YacToTbl COOTBETCTBYIOT TpeboBaHUAM 060mX
CTaHJApPTOB.

NEMA n UL IP

LWaccn 1POO
3auuLLeHHoe Waccu 1P20
Tun 1 1P21
Tun 12 P54

Ta6bnuua 3.2 CooTBeTcTBMe cTeneHen 3awmuTtbl NEMA n IP
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1-a yndpa 2-a yndpa YpoBeHb 3awuTbl

0 - HeT 3awuntbl.

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

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

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

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

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

6 - MonHana 3awmTa OT NPOHNKHOBEHMWA MbIAN.

- 0 Het 3awuntbl.

|
—_

3awwmTa ot BEPTUKaNbHO Najaolwunx Kanenb BoAbl.

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

3awmTa oT BOAbI, Nonagatolen nog yrnom 60°.

3awumTa oT 6pbI3r BoAbl.

3awmTa OT CTPYN BOAbI.

3awmTa OT MOLLHbIX CTPYI BOAbI.

3awmTa OT BPEMeHHOro norpy»eHuna.

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

3awmTa ot NOCTOAHHOIO norpy»eHuvA.

Ta6nuua 3.3 PacwmndpoBka KogoB creneHen 3awuTbl IP
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OnuncaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

4 OnuncaHne n3pgennsa

4.1 VLT® High-power Drives

Mpeo6pasosaten yactotbl Danfoss VLT®, onncanHble B
3TOM PYyKOBOACTBE, AOCTYMHbl B HAMOJIbHOM, HACTEHHOM
WwKadHOM mcnonHeHmn. Bce npeobpaszoBaTenm 4acToTbl
VLT® coBmecTumbl C Mio6bIMY CTaHAAPTHLIMI TUMAMM
ABUraTenei, MoryT OblTb HaCTPOEHbI NMof PaboTy C HAMK 1
ONTVMM3NPOBaHbI MO pacxody SHepruu. 3To nossonAeTt
n3bexaTb OrpaHNYeHNn NaKeTHbIX PELIEHWIA, TAe NPUBOL
paccuuTaH Ha UCMONb30BaHNE KOHKPETHOrO ABUraTens.
Hawwu npeobpa3soBaTteny yacToTbl AOCTYMHbI B ABYX
KOoHbUrypaumax: 6- n 12-mmnynbCHON.

MpeumyulecTBa 6-UMNYNbCHBIX NpeobpasoBaTenei
yactotbl VLT®

. BbII'IYCKaIOTCﬂ B Pa3/InYyHbIX TUNOpa3mMepax C
Pa3InyHbIMMN KnacCaMun 3alnTbl.

. KMNA 98 % cHmxaeT aKcnayaTauMoOHHble Pacxofpbl.

. YHUMKanbHas KOHCTPYKLUA C TblIbHbIM KaHaloM
CHUXaeT Heo6XoAMMOCTb B AOMNONHUTESIbHOM
060pYyA0BaHNA OXNAXXAEHNSA, UTO JAET SIKOHOMUIO
pacxofoB Ha MOHTaX U YMeHbLIaeT
nepuoanyecKne pacxoapl.

L] bonee Hu3koe 3Hep|’OI'IOTp96J'IeHI/Ie cpeacTtsamum
oxnaxgeHua B NOMeLeHNN LWHUTOBOM.

. bonee Hu3Kaa ctoMmocTb BnageHus.

. OpviHakoBbIN MHTepdenc nonb3oBaTens y BCex
npeobpasoBaTeneir yactoTbl Danfoss.

. MacTepa nepBoHayanbHOM HAaCTPOWKHU,
afanTMpPOBaHHble MO KOHKPETHbIE NMPYMEHEHUS.

. MHoroA3sbluHbIN MHTepdenc nonb3oBaTens.

MpenmywectBa 12-MmMnynbCcHbIX NpeobpasoBaTtenen
yactotbl VLT®

BbicokoaddeKkTrBHbIE 12-UMNYyNbCHblE Npeobpa3oBaTenu
yactotbl VLT® nopasnsaoT rapMmoHuku 6e3 gobasneHus
€MKOCTHbIX U MHAYKTUBHbIX KOMIMOHEHTOB, KOTOpble
yacTo TpebyloT AOMONHUTENBbHBIX PAcyeToB BO M3bexaHue
pe3oHaHca. 12-umnynbcHble NpeobpasoBaTen UMelT TOT
e MOAyNbHbIN AM3aliH, UTO 1 MONYNsApPHbIE 6-MMMYSbCHbIE
npeobpasosatenu yactotbl VLT®. MogpobHee o meTogax
ropaBneHns rapMoOHUK CM. B Pykosodcmee no
npoexmuposaHuto VLT® Advanced Harmonic Filter AHF
005/AHF 010.

12-umnynbcHble npeo6pa3OBaTem/| YyacToTbl obecneumsatoT
TE XXe npenmyulectsa, 4YTto "N 6-MMNYNbCHbIE, a TaKXe:
L] OTnNnYalTCA HaJEeXHOCTbIO N BbICOKOW
CTabnNbHOCTbIO BO BCEX CETEBbLIX U pa6otw1x
ycnoBusax.

. MpeanbHo nogxogAaT ans NpuMeHeHWi, rae
TpebyeTcA HanpsXeHVe HIKE CPeHEBOJIBTHOIO
WIIN HY>KHa M30MALKA OT CeTu.

. MpeBocxoaHasA 3aWmMTa OT NepexoaHbIX
NpoLeccoB Ha BXoge.

4.2 Tunopa3mep Kopryca no HOMUHaNbHOWN

MOLLHOCTH
Kopnyca B Hanuuumn

kBT" | n.cV 6-MMNYNbCHDII 12-uMNynbCHbIiA
315 450 - F8-F9
355 500 E1-E2 F8-F9
400 550 E1-E2 F8-F9
450 600 E1-E2 F8-F9
500 650 F1-F3 F10-F11
560 750 F1-F3 F10-F11
630 900 F1-F3 F10-F11
710 1000 F1-F3 F10-F11
800 1200 F2-F4 F12-F13
1000 1350 F2-F4 F12-F13

Ta6nuua 4.1 HomnHanbHas MowHOCTb KopnycoB, 380-480 B

1) Bce 3Ha4eHUs HOMUHAIbHOU MOWHOCMU YKA3aHbI 0/ PeXXUMO8 C
HopmasneHoU nepezpyskoti (NO).
BbixoOHas moujHocms usmepsemcs npu 400 B (kBm) u npu 460 B

(n. c.).
Kopnyca B Hannuumn

kBt |n.cV 6-MMNYNbCHbIN 12-MMNYNbCHBbII
450 450 E1-E2 F8-F9
500 500 E1-E2 F8-F9
560 600 E1-E2 F8-F9
630 650 E1-E2 F8-F9
710 750 F1-F3 F10-F11
800 950 F1-F3 F10-F11
900 1050 F1-F3 F10-F11
1000 1150 F2-F4 F12-F13
1200 1350 F2-F4 F12-F13
1400 1550 F2-F4 F12-F13

Ta6nuua 4.2 HomnHanbHasa MoOLWHOCTb KopnycoB, 525-690 B

1) Bce 3Ha4yeHus HOMUHANBHOU MOWHOCMU YKA3aHbI ON1A PeXUMos C
HopmaneHoU nepezpyskoti (NO).

BbIx0OHAs MouwjHoCcmb usmepsemcs npu 690 B (kBm) u npu 575 B
(. c).

MG16C350
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4.3 0630p Kopnycos., 380-480 B

Pasmep Kopnyca E1 E2
HomuHanbHasa MowHoOCTb"

BbixogHaa mowHocTb npu 400 B (kBT) 355-450 355-450
BbixogHaa MowHOCTb npu 460 B (n. c.) 500-600 500-600
KoHurypauusa BxogHoOro nutaHus

6-MMMNYNbCHBIN S S
12-MMNYNbCHbIN - -
Knacc 3awumtbl

P 1P21/54 IPOO
Tun UL Tvn 1/12 Waccn
AnnapatHble onunu?

TbINbHbIN KaHan 13 HepXkaBelolen cTanm - (0}
JKpaH ceTn nuTaHua (6} -
HarpeBaTenb Bo3gyxa u TepmocTaT - -
OcBelyeHmne wkKada ¢ po3eTKon NUTaHus - -
OunbTp BY-nomex (knacc A1) (0] (0]
Knemmbl NAMUR - -
YCTPOWNCTBO KOHTPONA conpoTuBieHna nsonsauum (IRM) - -
[atumk octatouHoro Toka (RCM) - -
Topmo3How npepsoiBaTens (IGBT) (e} (0}
Safe Torque Off (e} (0}
Knemmbl pexnma pekynepauun (6] (0}
O6Lwume Knemmbl fBuratens - -
YCTpOWCTBO aBapuinHOrO OocTaHoBa ¢ pene 6e3onacHocTu Pilz - -
Safe Torque Off ¢ pene 6e3onacHocTu Pilz - -
bes LCP - -
lpadpuueckas LCP S S
Linpposasa LCP o (]
MpepnoxpaHuTenn o (]
Knemmbl Lenn pasgeneHna Harpysku (6} (0]
MpepnoxpaHuTeny + Knemmbl pa3feNieHns Harpysku (e} 0
Pacuenutensb (0] (0]
ABTOMaTUUECKME BbIKJIIOYATENN - -
KoHTakTOopbI - -
PyuHble nyckatenun gsuratenei - -
Cunosble Knemmbl Ha 30 A € 3aWMTON NpeaoxpaHuTenem - -
McTouHnk nutanma 24 B noct. Toka (SMPS, 5 A) (6] (0]
BHelwHee yCcTPONCTBO KOHTPONA TemnepaTypbl - -
Pasmepbl

BbicoTa, mm (atonm) 2000 (78,8) 1547 (60,9)
LWnpnHa, mm (grorim) 600 (23,6) 585 (23,0)
Tny6uHa, mm (aonm) 494 (19,4) 498 (19,5)

Macca, Kr (dyHT)

270-313 (595-690)

234-277 (516-611)

Ta6bnuua 4.3 NMpeob6pasoBatenu yactotbl E1-E2, 380-480 B

1) Bce 3Ha4eHuUA HOMUHAIbHOU MOWHOCMU YKA3aHbI 0718 pexumos ¢ HopmaneHol nepezpyskol (NO). BeixoOHAs MOUHOCMb udmepsaemcs npu

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

2)S = cmaHaapmHoe ucnosnHeHue, O = onyus, npo4yepk o3Ha4yaem, 4mo onyus HeaocmynHa‘

14 Danfoss A/S © 11/2017 Bce npaBa 3alyuLLeHbl.
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OnucaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

Pasmep Kopnyca

F1

F2

F3

F4

HomuHanbHaa mowHocTb"

BbixogHaa mowHocTb npu 400 B (kBT)

500-710

800-1000

500-710

800-1000

BbixogHaa mowHOCTb npu 460 B (n. c.)

650-1000

1200-1350

650-1000

1200-1350

KoHdurypauus BxogHOro nutaHus

6-MMMNYNbCHbIN

12-MMNYNbCHBbIN

Knacc 3awutbl

IP

1P21/54

1P21/54

1P21/54

IP21/54

Tun UL

Tvn 1/12

Tun 1/12

Tun 1/12

Tun 1/12

AnnapatHble onuyunn?

TbIIbHBIN KaHan 13 Hep»kaBetowen cTanun

(e}

e}

(e}

JKpaH ceTu nNuTaHuA

Harpesatenb BO3yXa N TepmocTaT

OcgelyeHmne wkada ¢ po3eTKkon NuTaHua

(o] K@)

(] K@)

o| o

QOunbTp BY-nomex (knacc A1)

Knemmbl NAMUR

YCTPOWCTBO KOHTPONA CONPOTUBNIEHUA
nsonsuun (IRM)

o

[atumk octatoyHoro Toka (RCM)

Topmo3sHow npepsbiBaTens (IGBT)

Safe Torque Off

Knemmbl pexxunma pekynepauum

Ob6wme Knemmbl aBuratens

(o] Ne] Neo) Ne)

(o] Ne] Neo) Ne)

(o] No] No] Neo) No) INe)

o|o|ofo| o

YCTPOWCTBO aBapuINHOro OCTaHOBa C pene

6e3onacHocTn Pilz

o

o]

Safe Torque Off ¢ pene 6e3onacHocTu Pilz

bes LCP

lpadpuueckas LCP

Lundposan LCP

MpegoxpaHuTenn

Knemmbl uenu pasgeneHunsa Harpyskun

MNpepnoxpaHuTenn + Knemmbl pasgeneHuns
Harpyskun

o

@]

Pacuenutennb

ABTOMaTMYeCKMe BbiKoUYaTenun

KoHTakTopbI

PyuHble nyckatenn asuratenemn

Cunosble Knemmbl Ha 30 A ¢ 3awmTon
npegoxpaHuTenem

o [o|o|ofo

O |Oo|of0o|Oo

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

BHeluHee ycTpOWCTBO KOHTpONA
Temnepatypbl

Pasmepbi

BbicoTta, MM (mioiim)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

LunpwuHa, mm (arorim)

1400 (55,1)

1800 (70,9)

2000 (78,7)

2400 (94,5)

Tny6buHa, Mm (aonm)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

Macca, kr (dyHT)

1017 (2242,1)

1260 (2777,9)

1318 (2905,7)

1561 (3441,5)

Tabnuua 4.4 Mpeo6pasosarenn yactotbl F1-F4, 380-500 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 0/ pexxumos ¢ HopmasnbsHou nepezpy3kol (NO). BbixoOHas mowHocms usmepaemca npu

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

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

MG16C350
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OnucaHune nsgenus
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Pasmep Kopnyca

F8

F9

F10

F11

F12

F13

HomuHanbHaa mowHocTb"

BbixogHaa MowHocTb npu 400 B (kBT)

315-450

315-450

500-710

500-710

800-1000

800-1000

BbixogHaa mowHOCTb npu 460 B (n. c.)

450-600

450-600

650-1000

650-1000

1200-1350

1200-1350

KoHdurypauus BxogHOro nutaHus

6-MMMNYNbCHbIN

12-MMNYNbCHBbIN

Knacc 3awutbl

IP

1P21/54

IP21/54

1P21/54

IP21/54

1P21/54

IP21/54

NEMA

Tun 1/12

Tun 1/12

Tvn 1/12

Tun 1/12

Tvn 1/12

Tun 1/12

AnnapatHble onuyunn?

TbIbHBIN KaHan 13 Hep»kaBetowen cTanun

JKpaH ceTu nNuTaHuA

Harpesatenb BO3ayXa N TepmocTaT

OcgelyeHmne wkada ¢ po3eTKkon NuTaHUa

QOunbTp BY-nomex (knacc A1)

(o] Nl K@)

olo| o

Knemmbl NAMUR

YCTPOWCTBO KOHTPONA CONPOTUBNIEHUA
nsonsuun (IRM)

o

o

[atumk octatoyHoro Toka (RCM)

Topmo3sHow npepsbiBaTens (IGBT)

Safe Torque Off

o| oo

of o

ofo|o] ©

o| oo

Knemmbl pexxunma pekynepauum

Ob6wme Knemmbl aBuratens

o

o

YCTPOWCTBO aBapuINHOro OCTaHOBa C pene
6e3onacHoctn Pilz

Safe Torque Off ¢ pene 6e3onacHocTu Pilz

bes LCP

lpaduueckas LCP

Lundposan LCP

MpegoxpaHuTenn

Knemmbl uenun pasgeneHunsa Harpyskun

MNpepnoxpaHuTenn + KnemMmbl pasgeneHuns
Harpyskmn

Pacuenutennb

ABTOMaTMYeCKMe BbiKoYaTenn

KoHTakTopb!

PyuHble nyckatenn asuratenemn

Cunosble Knemmbl Ha 30 A ¢ 3awmTon
npepoxpaHuTenem

McTouyHnk nutaHua 24 B noct. Toka (SMPS,
5A)

BHeluHee ycTPOWCTBO KOHTpONA
Temnepatypbl

Pasmepbi

BbicoTta, MM (mioiim)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

LWunpwuHa, mm (arorim)

800 (31,5)

1400 (55,2)

1600 (63,0)

2400 (94,5)

2000 (78,7)

2800 (110,2)

Tny6buHa, Mm (aonm)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

Macca, kr (dyHT)

447 (985,5)

669 (1474,9)

893 (1968,8)

1116 (2460,4)

1037 (2286,4)

1259 (2775,7)

Tabnuua 4.5 Mpeo6pasoBatenn yactotbl F8-F13, 380-480 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 0/ pexxumos ¢ HopmasbsHou nepezpy3kol (NO). BbixoOHas mowHocms usmepaemca npu

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

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

Danfoss A/S © 11/2017 Bce npaBa 3alyuLLeHbl.
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OnucaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

4.4 0630p Kopnycos., 525-690 B

Pasmep Kopnyca E1 E2
HomuHanbHasa MowHoOCTb"

BbixogHaa mowHocTb npu 690 B (kBT) 450-630 450-630
BbixogHaa MowHOCTb Npu 575 B (n. c.) 450-650 450-650
KoHurypauusa BxogHoOro nutaHus

6-MMMNYNbCHBIN S S
12-MMNYNbCHbIN - -
Knacc 3awumtbl

P 1P21/54 IPOO
Tun UL Tvn 1/12 Waccn
AnnapatHble onunu?

TbINbHbIN KaHan 13 HepXkaBelolen cTanm - (0}
JKpaH ceTn nuTaHua (6} -
HarpeBaTenb Bo3gyxa u TepmocTaT - -
OcBelyeHmne wkKada ¢ po3eTKon NUTaHus - -
OunbTp BY-nomex (knacc A1) (0] (0]
Knemmbl NAMUR - -
YCTPOWNCTBO KOHTPONA conpoTuBieHna nsonsauum (IRM) - -
[atumk octatouHoro Toka (RCM) - -
Topmo3How npepeoiBaTens (IGBT) (e} (0}
Safe Torque Off S S
Knemmbl pexnma pekynepaumun (6] (0}
Obwwme Knemmbl asuratens - -
YCTpOICTBO aBapuInHOrO ocTaHoBa ¢ pene 6e3onacHocTu Pilz - -
Safe Torque Off ¢ pene 6e3onacHocTu Pilz - -
bes LCP - -
lpadpuueckas LCP S S
Linpposasa LCP o (]
MpepoxpaHutenu (6} (0]
Knemmbl Lenu pasgeneHns Harpysku (e} 0
MpepoxpaHuTenn + Knemmbl pasgeneHnsa Harpysku (6} (0}
Pacuenutensb (0] (0]
ABTOMaTUUECKME BbIKSIOYATENN - -
KoHTakTOopbI - -
PyuHble nyckatenn gsuratenemn - -
Cunosble Knemmbl Ha 30 A C 3alMTON NpefoxpaHMTenem - -
McTouHnk nutanma 24 B noct. Toka (SMPS, 5 A) (6] (0]
BHellHee yCTPONCTBO KOHTPONA Temnepatypbl - -
Pasmepbl

BbicoTa, mm (atonm) 2000 (78,8) 1547 (60,9)
LWnpuHa, mm (arorim) 600 (23,6) 585 (23,0)
Tny6uHa, mm (aonm) 494 (19,4) 498 (19,5)

Macca, Kr (dyHT)

263-313 (580-690)

221-277 (487-611)

Ta6bnuua 4.6 NMpeobpasosatenu yactorbl E1-E2, 525-690 B

1) Bce 3Ha4eHUs HOMUHAILHOU MOWHOCMU YKA3aHbI 01 pexXumMos ¢ HopmasbHou nepezpy3koli (NO). BbixoOHas mowHocms usmepsemcs npu

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

2) S = cmaHOapmHoe ucnonHeHue, O = onyus, Npo4epk 03HAYyaem, 4mo onyus HedoCMynHda.

MG16C350 Danfoss A/S © 11/2017 Bce npaBa 3alyuLLeHbl.
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Pasmep Kopnyca

F1

F2

F3

F4

HomuHanbHaa mowHocTb"

BbixogHaa MowHocTb npu 690 B (kBT)

710-900

1000-1400

710-900

1000-1400

BbixogHaa mowHocTb npu 575 B (n. c.)

750-1050

1150-1550

750-1050

1150-1550

KoHdurypauus BxogHOro nutaHus

6-MMMNYNbCHbIN

12-MMNYNbCHBbIN

Knacc 3awutbl

IP

1P21/54

1P21/54

1P21/54

IP21/54

Tun UL

Tvn 1/12

Tun 1/12

Tun 1/12

Tun 1/12

AnnapatHble onuyunn?

TbIIbHBIN KaHan 13 Hep»kaBetowen cTanun

(e}

e}

(e}

JKpaH ceTu nNuTaHuA

Harpesatenb BO3yXa N TepmocTaT

OcgelyeHmne wkada ¢ po3eTKkon NuTaHua

(o] K@)

(] K@)

QOunbTp BY-nomex (knacc A1)

(o] Nel Ne)

(o] Ne) o]

Knemmbl NAMUR

YCTPOWCTBO KOHTPONA CONPOTUBNIEHUA
nsonsuun (IRM)

o

[atumk octatoyHoro Toka (RCM)

Topmo3sHow npepsbiBaTens (IGBT)

Safe Torque Off

Knemmbl pexxunma pekynepauum

Ob6wme Knemmbl aBuratens

(o] Ne] Neo) Ne)

(o] Ne] Neo) Ne)

(o] No] No] Neo) No) INe)

o|o|ofo| o

YCTPOWCTBO aBapuINHOro OCTaHOBa C pene
6e3onacHoctn Pilz

o

o]

Safe Torque Off ¢ pene 6e3onacHocTu Pilz

bes LCP

lpadpuueckas LCP

Lundposan LCP

MpegoxpaHuTenn

Knemmbl uenu pasgeneHunsa Harpyskun

MNpepnoxpaHuTenn + Knemmbl pasgeneHuns
Harpyskun

o

@]

Pacuenutennb

ABTOMaTMYeCKMe BbiKoUYaTenun

KoHTakTopbI

PyuHble nyckatenn asuratenemn

Cunosble Knemmbl Ha 30 A ¢ 3awmTon
npegoxpaHuTenem

o [o|o|ofo

O |Oo|of0o|Oo

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

BHeluHee ycTpOWCTBO KOHTpONA
Temnepatypbl

Pasmepbi

BbicoTta, MM (mioiim)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

LunpwuHa, mm (arorim)

1400 (55,1)

1800 (70,9)

2000 (78,7)

2400 (94,5)

Tny6buHa, Mm (aonm)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

Macca, kr (dyHT)

1017 (2242,1)

1260 (2777,9)

1318 (2905,7)

1561 (3441,5)

Tabnuua 4.7 Mpeo6pasoBatenn yactotbl F1-F4, 525-690 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 0/ pexxumos ¢ HopmasnbsHou nepezpy3kol (NO). BbixoOHas mowHocms usmepaemca npu

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

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

Danfoss A/S © 11/2017 Bce npaBa 3alyuLLeHbl.
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OnuncaHune nsgenus

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

Pasmep Kopnyca

F8

F9

F10

F11

F12

F13

HomuHanbHaa mowHocTb"

BbixogHaa MowHocTb npu 690 B (kBT)

450-630

450-630

710-900

710-900

1000-1400

1000-1400

BbixogHaa mowHocTb npu 575 B (n. c.)

450-650

450-650

750-1050

750-1050

1150-1550

1150-1550

KoHdurypauus BxogHOro nutaHus

6-MMMNYNbCHbIN

12-MMNYNbCHBbIN

Knacc 3awutbl

IP

1P21/54

IP21/54

IP21/54

IP21/54

1P21/54

1P21/54

NEMA

Tun 1/12

Tun 1/12

Tun 1/12

Tun 1/12

Tvn 1/12

Tun 1/12

AnnapatHble onyunn?

TbIbHBIN KaHan 13 Hep»kaBetowen cTanun

JKpaH ceTu nNuTaHuA

Harpesatenb BO34yXa N TepmocTaT

OcgelyeHne wkada ¢ po3eTKkon NuTaHua

QOunbTp BY-nomex (knacc A1)

(o] Nl K@)

(o] Nl K@)

Knemmbl NAMUR

YCTPOWCTBO KOHTPONA CONPOTUBNEHUA
nsonsuun (IRM)

o

[atumk octatoyHoro Toka (RCM)

Topmo3sHow npepbiBaTens (IGBT)

Safe Torque Off

o| oo

ofo|o] ©

ofo|o] ©

Knemmbl pexuma pekynepauum

Ob6wme Knemmbl aBuratens

o

o

YCTPOWCTBO aBapuNHOro OCTaHOBA C
pene 6e3onacHoctn Pilz

Safe Torque Off ¢ pene 6e3onacHocTn
Pilz

bes LCP

lpaduueckas LCP

Lundposan LCP

MpegoxpaHuTenn

Knemmbl uenun pasgeneHunsa Harpyskun

MNpepnoxpaHuTenn + Knemmbl
paspaeneHna Harpysku

Pacuenutennb

ABTOMaTMYeCKMe BbiKoUYaTenn

KoHTakTopb!

PyuHble nyckatenn asuratenemn

Cunosble Knemmbl Ha 30 A ¢ 3awmTon
npepoxpaHuTenem

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

BHeluHee ycTpOWCTBO KOHTpONA
Temnepatypbl

Pasmepbi

BbicoTta, MM (mioiim)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

2204 (86,8)

LWunpwuHa, mm (arorim)

800 (31,5)

1400 (55,1)

1600 (63,0)

2400 (94,5)

2000 (78,7)

2800 (110,2)

Tny6buHa, Mm (aonm)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

606 (23,9)

Macca, kr (dyHT)

447 (985,5)

669 (1474,9)

893 (1968,8)

1116 (2460,4)

1037 (2286,4)

1259 (2775,7)

Tabnuua 4.8 Mpeo6pasoBatenn yactorbl F8-F13, 525-690 B

1) Bce 3Ha4eHUA HOMUHAILHOU MOWHOCMU YKA3aHbI 0/ pexxumos ¢ HopmasbsHou nepezpy3kol (NO). BbixoOHas mowHocms usmepaemca npu

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

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

MG16C350
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OnucaHne usgenus VLT® HVAC Drive FC 102

4.5 Hanunyme KoMniekToB

OnuncaHne KomnnekTa" E1 E2 F1 F2 F3 F4 F8 F9 F10 F11

m
ey
N

F13

USB-nopT B ABepu

LCP, undposas

LCP, rpaduueckasn?
Kabenb LCP, 3 m (9 ¢yTOB)

MoHTaxHbI KoMnNekT ana umoposown LCP

(o] Nel el Neo) Ne!
O|O| OfO

(o] Nel el Ne) Ne!
(o] Nol o) Ne) Ne
O|O| Oofo|o
(o] Nel el Neo) Ne!
(o] Nol o) Ne) Ne!
O|O| ofo|o
(o] Nel Ne) Neo) Ne!
(o] Nel Neol) Neo) Ne!
(o] Nol o) Ne) Ne
(o] Nel el Neo) Ne!

(LCP, kpenex, npoknagka n Kabenb)

o
o
o
(@]
o
o
o
o
(@]
o
(@]
o

MoHTaXHbII KoMNneKT ana rpaguyeckon LCP

(LCP, kpenex, npoknagka 1 Kabenb)
MoHTaXHbI KomneKkT gns Bcex LCP (0] 0} (0] (0] (e} (0] (0] (e} 0} (0} (0] (0]
(kpenex, Npoknagka v Kabenb)

BepxHwuii BBOA Ansi Kabenein gsuratens - - (0] (0] (0] (6] (0] (0] (0] (0] (0] (0]
BepxHuii BBOA Ans Kabenei ceTv NUTaHUs - - (0] (0] (0] (6] (0] (0] (0] (0] (0] (0]
BepxHwuii BBOA Ans Kabenein ceTv NUTaHUs C - - - - (0] 0 - - - - - _
pacuenutenem

BepxHuii BBOA Ans Kabeneit nepnpepuinHoOn WNHbI - (0] - - - - - - - - - _

I
o
o
o]
o]

I

I

I

I

I

I

Ob6wme Knemmbl aBuratens -
Kopnyc NEMA 3R -
MopcTaBka

MaHenb AONOSIHUTENBHbIX BXOLOB

MepeobopynosaHue P20 -

OxnaxpaeHvie (ToNbKo) BbIXOR CBEPXY -

Oo[Oo|O0|O|0O|O

OxnaxgeHme yepes TbifbHbIA KaHan (Bxog c3agu/ (6]
BbIXOA, C3aau)

OxnaxfeHune yepes TbifbHbIN KaHan (Bxof cHU3y/ - 0} - - - - - - - - - _

BbIXOf, CBEPXY)

Tabnuua 4.9 KomnnekTbl, gocTynHble ana kopnycos E1-E2, F1-F4 n F8-F13

1) S = cmaHdOapmHoe ucnonHerHue, O = onuus, NPoYepKk O3Hayaem, 4mo Komniaekm HedocmyneH 0118 0aHHO20 Kopnycd. ONUCAHUA KOMNIeKmos
U KamanoxHele Homepa cMm. 8 2nasad 13.2 Homepa 0514 3akaza 0ONOJIHUMESIbHbIX YCmpOoUcme/KoMnieKmos.

2) Ipaguyeckas LCP nocmasnsemca 8 cmaHOapmHoU komnnekmayuu kopnycos E1-E2, F1-F4 u F8-F13. Ecnu mpe6yemcs 6onee odHol
epaguyeckoli LCP, komnaekm 0ocmyneH 0718 NOKYNKU.
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5 OcobeHHOCTU n3penus

5.1 ABTOomMaTtuyeckme paboumne pyHKUUN

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

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

5.1.1 3awuTa OT KOPOTKOro 3amblKaHUA

OBuratenb (mexdasHoe)

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

CropoHa cetn

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

YBEJJOMJIEHU

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

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

PaspeneHune Harpysku

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

5.1.2 3awuTa OT NPEeBbILLEHNA HaNPKEHNA

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

. Harpyska packpyumBaeT gsuratenb npu
NOCTOAHHOWN BbIXOAHOW YacToTe NpeobpasoBaTtens 5
YacToTbl, TO €CTb HarpysKka reHepupyeT sHepPruio.

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

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

. Mpotneo-3[C npu paboTte aAuratens c
NOCTOAHHbIMK MarHutamu. MNpwu Boibere Ha
6onbwnx obopoTax Npotneo-dC oT gBuratena c
MOCTOAHHBIMM MarHUTamy NoTeHUUAIbHO MOXEeT
NPeBbICUTb MaKCMManbHO [OMNYCTUMOe
HanpsXeHve nNpeobpasoBaTenia YacToTbl, YTO
MOXeT CTaTb NPUYMHON NONOMKU. YTOObI
npefoTBpPaTTb 3TO, 3HaYeHne
napamemp 4-19 Max Output Frequency
aBTOMaTMYeCKM OrpaHMYMBaETCA NCXOAA U3
pe3ynbTaToB BHYTPEHHEro pacyeTta, OCHOBaHHOIO
Ha 3HayeHuax napamemp 1-40 Back EMF at 1000
RPM, napamemp 1-25 Motor Nominal Speed n
napamemp 1-39 Motor Poles.

YBEJJOMJIEHU

Bo us6exaHue pasroHa gsuraTtensa A0 CANWKOM 60Mblumx
cKopocTel (Hanpumep, BCneCcTBUE Ype3MePHOro
camoBpalyeHns) He0O6X0ANMO OCHACTUTb
npeo6pasoBaTtenib YaCTOTbl TOPMO3HbIM PE3UCTOPOM.

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

DyHKLUMN TOPMOXKEHUA

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

MG16C350
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Ona ynyyweHns TOpMOXKeHUs 6e3 UCnonb3oBaHusA
TOPMO3HbIX PE3UCTOPOB MOXKET MOXET ObITb BblOpaH
pPEeXNM TOPMOXKEHUA NepeMeHHbIM TOKOM. ITa GyHKUUA
ynpaBnseT nepemarHuyvMBaHMeM ABuratens npu paborte B
pexnme reHepatopa. lNoBbilleHMe 3neKTponoTepb B
ABuratene nossonsaet QyHKUUN KOHTPONA nepeHanpsaxeHns
(OVC) noBbICUTb KPYTALWMI MOMEHT TOPMOXeHWs 6e3
npeBbIWEeHNA npefenia HanpPMXKeHWA.

YBEJOMJIEHU

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

KoHTponb nepeHanpsxeHusa (OVC)

Pexxum koHTpona nepeHanpsxeHna (OVC) ymeHbluaeT
OMacHOCTb OTK/IOUYeHNA npeobpa3oBaTtenia YacToTbl Npu
nepeHanpseHnn B Lienu NocTOSHHOrO ToKa nyTem
aBTOMATMYECKOrO yBeNIMUYeHNA BPEMEHUN 3aMeleHNs.

YBEJJOMJIEHU

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

5.1.3 O6HapyxeHune obpbiBa dasbl
ABuvratens

DyHKUKMA obHapyxeHNA obpbiBa dasbl ABMraTens
(napamemp 4-58 Missing Motor Phase Function) BkntouyeHa
Mo yMONYaHuo, YTobbl NPefoTBPaTUTL NOBPEXAEHNE
aBuraTtens B cyiyyae ob6pbiBa ¢dasbl ABuratens. Hactporika
no ymonyaHuio — 1 000 mMc, HO ee MOXHO VU3MEHUTb,
UTO6bI YCKOPUTb OBHapYKeHwe.

5.1.4 O6HapyxeHne acummeTpun
Hanps>KeHWA NUTaHNA

PaboTa npu 3HauUMTENbHOM ACUMMETPUN CETU NMUTAHUSA
CHVXKaeT CpoK CNy6bl ABUraTens u npeobpasosatens
yacTotbl. Ecnu gBuratenb noctosiHHO paboTtaeT npu
Harpyske, 6113Kol K HOMUHaNIbHOW, YCI0BMA paboThl
cumTatoTca KecTkumu. Mo ymonuaHuto, B cnyyae
ACUMMETPUM HaNPSXKEHUA NMUTAHNUA NPOUCXOAUT
OTK/oueHVe npeobpasoBaTesns YacToTbl

(napamemp 14-12 Response to Mains Imbalance).

5.1.5 KommyTauma Ha Bbixofe

[Jo6aBneHue nepeksoyaTens Ha BbIxofe MeXay
JBuratesem u npeobpasoBaTesiemM YacTOTbl Pa3peLLEeHO,
OHAKO MOTYT MOABNATHCA COOOLIEHNA O HEUMCMPABHOCTU.
Danfoss He pekoMeHAYyeT MCMoNb30BaTb 3TY GYHKUMIO ANs
npeobpasoBatesnieli YacToTbl 525-690 B, NofKMOUYEHHbIX K
cetu IT.

5.1.6 3awuTa OT NeperpysKku

Mpepen momeHTa

OyHKUMA Npefena KpyTALero MOMeHTa 3aliuiiaeT
ZBuratesib OT Neperpy3kn He3aBNCMMO OT CKOPOCTU
BpaLleHus. MNMpeaenbHbI 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
npepynpexaeHna o NpeBbileHNN Npeaena KpyTAaLlero
MOMEHTa YCTaHaBNMBaeTCA B napamemp 14-25 Trip Delay at
Torque Limit.

MNpepen no Toky

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

BepxHuin npegen ckopoctw, lMapamemp 4-13 Motor Speed
High Limit [RPM] wnn napamemp 4-19 Max Output
Frequency, Nno3BonfeT orpaHNUYNTb MakCMarbHY
BbIXOLHYIO CKOPOCTb, BbljaBaemyto npeobpasoBaTtesniem
YacToThl.

dneKTpoHHoe Tennosoe pene (3TP)

OTP — 370 3nekTpoHHasA GyHKLUMA, KOTOpasa Ha OCHOBe
BHYTPEHHUX U3MEPEHUIN UMUTUPYET BrmeTanmyeckoe
pene. XapakTepucTrka npefctaBneHa Ha PucyHok 5.1.

Mpepen HanpsAXeHnA

Mpu poCTMXKeHMM annapaTHO 3afaHHOroO YPOBHA
HanpsXXeHNA VHBEPTOP OTKIYAeTCA ANA 3aluThl
TPaH31CTOPOB 1 KOHAEHCATOPOB LNy NOCTOAHHOIO TOKa.

MNeperpes

MpeobpasoBaTenb YacTOTbl COAEPXKUT BCTPOEHHbIE [aTUMKK
TemnepaTypbl 1 HEMe[JIEHHO pearnpyeT Ha KpUTnuueckmne
3HayeHnA B COOTBETCTBMM C anmnapaTHO 3aKOAUPOBAHHbIMU
npeaenamm.
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5.1.7 3awmta ot 6NOKMPOBKKN poTopa

Bo3MOXHbI crTyauuu, Korga potop 6rnoknpyetca
BC/IEACTBYIE UPE3MEPHON Harpy3Ku Wim no gpyrum
npuynHam. 3abNOKMPOBaHHbIV POTOP HE CNoCobeH
obecneunTb JOCTAaTOYHOE OXMAXAEHME, B pe3yfbTaTe Yero
MOXET MPOV30NTUN Neperpes 0OMOTOK fBUraTens.
MpeobpasoBaTenb YacToTbl CNOCOGEH OOHAPYXKUTb
CUTyaLuio GNOKMPOBKM POTOPa C MOMOLLbI KOHTPOA
MarHUTHOIO MOTOKa B Pa3OMKHYTOM KOHType v GyHKLuUn
VVC* ona aBuratenein ¢ NOCTOAHHbIMU MarHUTamm
(napamemp 30-22 Locked Rotor Detection).

5.1.8 ABTOMaTnyeckoe CHUMKeHune
HOMWHANbHbBIX XapaKTepPUCTUK

Mpeobpa3oBaTenb YacTOTbl HEMPEPBIBHO NPOBepPsAeT
cnefyiowyie KpUTUYECKMe YPOBHM:

o BbicoKylo TemnepaTypy Ha niaTe ynpasieHus unm
pagvaTope.

o BbICOKYI0 Harpysky Ha fABuratesib.

. MoBblWeHHOE HaMpPsKeHUe B Lenu MoCTOAHHOIO
TOKa.

. HwXHWU npegen CKOPOCTU.

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

YBEJJOMJIEHU

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

5.1.9 ABTOMaTtmuyeckaa onTMmMm3laymsa
3HepronoTpebneHua

B pexxmme aBTOMaTMUeCKO onTMM3aLmm
SHepronoTpebneHna (AO3) npeobpazoBaTtesib YacTOTbI
HernpepbIBHO OTCNEXMUBAET Harpy3Ky Ha ABuratesb 1
perynupyeT BbIXOAHOE HanpsXeHue AnA JOCTUMXeHNA
MaKcManbHom 3¢dekTrBHOCTU. Mpn HebonbLIOK Harpyske
HanpsAXeHne NMOHWXKaeTCA U TOK ABWUraTens CTaHOBUTCA
MUHVManbHbIM. 1nA ABUratena npenmMyLlecTBa COCTOAT B
cnegytowem:

. 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

VMNYNbCh, HA3bIBAETCA YacTOTOM KOMMyTaumu. Huskas

yacToTa KOMMyTauuu (Manas neproguyYHOCTb MMMNYNbCOB) 5
BbI3bIBAET WYM B ABUraTesne, No3ToMy NpeanoyYTUTENbHO
1cnonb3oBaHue 6onee BbICOKOW YacTOTbl KOMMYTaLMK.

OpHaKo BbICOKasA 4acToTa KOMMYTaLMM NPUBOAUT Harpesy
npeobpasoBaTens YacToTbl, KOTOPbIN MOXET OrPaHNUYNTb

TOK, NofaBaeMblii Ha ABWraTesb.

ABTOMaTMYeCKaa MOAyNALMA YacToTbl KOMMYyTaLuUm
aBTOMATUYECKN PErynupyeT 3T XapaKTepUCTUKN,
obecrneunBan MakCManbHO BO3MOXHYIO 4acTOTy
KoMmyTauun 6e3 neperpesa npeobpa3oBaTensa YacToTbl.
bnarogapa perynupyemorn BbICOKOM YacTOTe KOMMyTaLum
yacToTe Wym oT paboTbl ABMraTeNa NPU HU3KUX CKOPOCTAX
YMeHbLUaeTcA (B 3TUX peXMMax YMeHbLUEHWE CbILIMMOrO
lyma Havboree BaXkHO), B TO e Bpems npu
Heo6X0AMMOCTY Ha fBUraTenb BblAaeTcA MOSHaA BbIXOAHAA
MOLLHOCTb.

5.1.11 CHW»XeHne HOMMHaNbHbIX
XapaKTePUCTUK NPU BbICOKOM
4yacTtoTe KOMMyTauunmn

MpeobpasoBaTtenib YaCTOTbl paccuMTaH Ha HENpepbIBHYIO
paboTy Npy NOMHON Harpy3Kke C YacToTamy KOMMyTauum ot
1,5 no 2 klu ana 380-480 B v ot 1 go 1,5 kl'u ana 525-690
B. [lnana3oH yacToT 3aBUCUT OT TMNOpa3mepa no
MOLLHOCTM 1 HOMUHANbHOIO HanpaXeHus. YactoTa
KOMMYyTaLMK, NPeBbILALLAA MaKCMMaibHO AOMYCTUMbIE
3HauyeHuA 3TOro AManasoHa, NPUBOAMUT K MOBbILIEHHOMY
Tennoobpa3oBaHWio B Npeobpa3oBaTesie YacToTbl U TpebyeTt
NMOHWXXEHUA BbIXOAHOIO TOKa.

B npeobpasoBaTtene yacToTbl peann3oBaHa aBTOMaTMyecKan
byHKUMA ynpaBneHna 4actoTol KoMMyTauun B
3aBNCUMOCTY OT Harpysku. 31a ¢yHKUMA obecneymsaeTt
npermyLLecTBO Noaayn Ha ABuUraTenb HacTONIbKO BbICOKOW
4acToTbl KOMMYyTaLMKW, HaCKOJIbKO 3TO JonycKaeTca
Harpys3Kom.

. CHmKeHne Harpesa.
. bonee Tunxas pabora.
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5.1.12 XapaKTepuctnkum npu KonebaHmuax
MOLLHOCTK

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

. MOMEHTasIbHblE OTKIOUEHN
. KPaTKOBPEMEHHbIE MafeHUA HaNpPsXKeHns
. 6POCKU HanpsKeHus.

MpeobpasoBaTesib YaCTOTbl ABTOMATUUYECKN KOMMEHCUpYeET
OTK/IOHEHMSI BXOAHbIX HANPsKeHUn Ha £10 % OoT HOMKHana,
obecrneunBas nosiHble HOMMHasbHbIE MOLLHOCTb U
KpyTAWKMIA MOMeHT aBuratens. Ecnn BbibpaH
aBTOMATMUECKWI Nepe3anyck, Noc/e BPeMeHHON NoTepu
HanpsXeHnA NpeobpasoBaTesib YacTOTbl aBTOMATNYECKM
BK/ouaetca. Mpun nogxeate Bpalyaoweroca apuratens
npeobpasoBaTesib YaCTOTbl CUHXPOHM3MPYETCA C
BpalLeHnem ABuUratena nepep BKIOUYEHVEM.

5.1.13 lNopaBneHve pe3oHaHca

(DyHKLl,I/IH nopaBneHnA pe3oHaHCa yCTpaHAeT
BbICOKOYACTOTHbIN wym, BO3HMKaOWNN BCNeacTame
Pe30HaHCa B ABurarene. ﬂ,OCTyI’IHbI aBTOMaTun4yeckoe
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 pexxunme OXuUaaHua uam
pe3epBa oxnaxgamLie BeHTUIATOPbI YacTo He
BpaLatoTca. laTumkn yMeHbLUIAoT WyM, MOBbILIAOT
3bdeKTVBHOCTb 1 NPOANEBAOT CPOK CIYXKObl BEHTUAATOPA.

5.1.15 CootBeTcTBUE TpeboBaHAM DMC

JneKkTpoOMarHuTHole nomexun (M) nnm pagruoyacToTHble
nomexu (BY-nomexm) MoryT noenuaTb Ha paboty
NeKTPUYECKMX Lenen BCeacTBME SNEKTPOMArHUTHOM
WHAYKUUW WA 3IEKTPOMArHUTHOTrO M3NyyeHus n3
BHeLLHero nctouHmka. lNpeobpasosatesib YacToThl
paccumTaH Ha BbINoNHEHWe TpeboBaHui cTaHgapTa IMC
ana pgeuratenen |[EC 61800-3, a Takke TpeboBaHMI
eBponelnckoro ctaHaapTa EN 55011. Ytobbl obecneuntb
COOTBETCTBME TPEOOBAHMAM K 3aLUMTe OT U3NyUYeHUN
cTaHgapTa EN 55011, kabenu gBuratens foSiXkHbl 6biTb
3KPaHMPOBaHbl U Hagnexalwmum obpasom 3agenaHsbl.
MoppobHee o xapakTepncTnukax IMC cm.

enasa 10.15.1 Pesynemamer ucneimaxuti SMC.

5.1.16 lanbBaHnyecKana pa3BA3Ka Kjiemm
ynpasfieHusa

Bce Knemmbl ynpaBneHna 1 BbIXOAHbIX pene raibBaHnyecku
M30/IMPOBaHbl OT CETEBOro MUTaHWA, YTO NO3BONAET
NOMIHOCTbIO 3aLMTUTb LeN KOHTpOoepa OT BXOQHOIo
TOKa. [lnA Knemm BbIXOAHbIX pene TpebyeTcsa oTaenbHoe
3a3emsneHune. Takasa U30nALNA COOTBETCTBYET »KECTKNM
Tpe6oBaHuAM PELV (3alyuTHOe CBEPXHM3KOE HamnpsiKeHue)
K M301AUnN.

FanbBaHM4yecKasa pa3BA3Ka obecneumnBaertcs
aiepgyowmMmmn KOMNnoHeHTamu:
. MCTOYHMK NnTaHuA, BKAOYas Pa3BA3KYy CUrHanos.

. JOpanBepsbl IGBT, 3anyckatowume TpaHcpopmaTopbl
1 onTonapbl.

. [laTurKkn BbIXOAHOIO TOKa Ha apdeKkTe Xonna.

5.2 OyHKUMM ANA NONb30BaTENbCKNX
NPUMeHeHNN

[na ynyyweHna xapakTepucTuk CUCTeMbl B
npeobpa3oBaresie YaCTOTbl MPOrPAMMUPYIOTCA QYHKLM
Ana Hanbornee YacTo NCNONb3yeMblX NpUMeHeHUA. OHN
TPe6yIoT NMLb MAHUMANBHOIO MPOrPaMMUPOBaHNUA UK
HacTpoliku. Moapo6Hble MHCTPYKLUMU MO BKIIOUYEHUIO TUX
bYHKUMIA CM. B pyKogoOCmae No npo2pammupo8aHuio.

5.2.1 ABTOMaTmnyecKkas agantayus
asurarens

ABTOMaTnueckaa aganTtauma asuratensa (AA[l) npeacrasnaet
cobol1 aBTOMaTUUECKYIO NpoLeaypy, B Xoae KOTopoi
N3MEepAIOTCA SNEKTPUYECKNe XapakTepuctukm geuratens. B
xofe AAl ctpouTca TOYHaA Mofesb SMeKTPOHHbIX
npoLeccoB B ABuratesie, Yto no3BosnseT npeobpasoBaTtesnto
YacTOTbl paccynTaTb ONTUMAbHYIO NPON3BOAUTENBHOCTb U
KNA. BoinonHenne npouepypbl AALl Takxe mMakcumusnpyet
3¢ dekT GyHKUMM aBTOMATMUYECKON ONTUMM3ALNUM SHEPTIM
(AO3) B npeobpasoatene yactoTbl. AALl BbinonHsaeTca 6e3
BpalLeHus aBuratens n 6e3 oTcoeauHeHWs ABuUraTens oT
Harpysku.
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5.2.2 BctpoeHHbin MN-perynatop

BcTpoeHHbIN NponopunoHanbHO-MHTErpanbHoO-
anddepeHumansHbiv (ML) perynatop yctpaHaeT
Heo6X0AUMOCTb UCMONb30BaHNA BCMOMOraTeNbHbIX
ynpasnaoowmx yctponcts. MMN-perynatopbl ocylecTBaaioT
HerpepbIBHOE yNpaBneHre cmctemMamMm ¢ 06paTHOW CBA3bIO,
B KOTOpPbIX TpebyeTcA BblAepxmMBaTb TpeboBaHUA K
[aBfieHnto, pacxody, TemnepaTtype unv gpyrum
napameTpam.

Mpeobpa3zoBaTenb YacTOTbl MOXET UCMONb30BaTb 2 CUrHasa
06paTHON CBA3M OT ABYX Pa3HbIX YCTPOWCTB, YTO NO3BONAET
perynupoBatb CUCTEMY C Pa3fvyHbIMK TPe6OBaHUAMM MO
obpaTHoi cBA3n. YTo6bl ONTUMM3MPOBaTbL
NPOV3BOAUTENBHOCTb CUCTEMbI, NPpeobpasoBaTesib YacTOTbl
NMPVHMAET peLLeHrs MO YNpaB/eHMIo Ha OCHOBe
CPaBHEHUA 3TUX ABYX CUTHAsOB.

5.2.3 Tennosas 3aliuTa gBuratens

TennoBas 3almTa ABUraTens MoxeT 6biTb obecrneyeHa
Tpema cnocobamu.
. HenocpepncteeHHOe U3MepeHve TemnepaTypbl C
MOMOLLbIO:

- gatumka PTC unn KTY Ha obmoTKax
ABuratens, NOAKMIUYEHHOro K
aHanorosomy unu UdpPOBOMY BXOAY.

- PT100 nnnu PT1000 B 06MOTKax
[BUratena v noglunnHukax asuraTtens,

noaknoueHHoro K nnate VLT® Sensor
Input MCB 114.

- Bxoga ot TepmucTtopa PTC Ha nnaTe
Tepmuctopos VLT® PTC Thermistor Card
MCB 112 (cooTBeTcTByeT Tpe6OBaHUAM
ATEX).

. C NoMoLLIbI0 MEXaHNYECKOrO TePMOBbIK/oYaTens
(tvna Klixon) Ha undppoBom Bxoae.

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

OTP Bbluncnsaer TeMmnepartypy AsuratenAa ¢ NOMOLbIO
N3MEePEHNA TOKa, YaCTOTbl N BPEMEHN pa6OTbI.
I'Ipeo6pasoBaTer|b 4acToTbl 0T06pa)KaET TENNOBYIO
Harpysky Ha ABuratenb B NpPOUEHTaX N MOXET BblAaBaTb
npepynpexaeHne npu JOoCTUXeHUn 3afjaHHON nporpaMmmMmHoO
BeJINYNHbI NeperpysKun.

Mporpammupyemble BapraHTbl 4ENCTBUN NPU Neperpyske
Mo3BONAT NPeobpa3oBaTenio YacToTbl OCTaHaBMBaTb
ABUratesib, yMeHbllaTb BbIXOAHYIO MOLHOCTb UK He
pearnpoBaTb Ha 3TO cocToaHMe. [laxke Npu HU3KNX
CKOPOCTAX Npeobpa3oBaTe/lb YaCTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHfjapTa No neperpyske
aneKkTpoasuratenen 12t.
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PucyHok 5.1 Xapakrepuctukun 3TP

Mo ocn X nokasaHo COOTHOLEHWE MeXaY |gsur. 1
HOMWHaNbHbIM 3HaYeHneM lgsur. 10 OcK Y nokasaHo Bpems
B CeKyHAax nepep cpabatbiBaHvem ITP, oTKOUaoWMM
npeobpa3oBaTesib YacToTbl. Ha KpUBbIX NOKa3aHa
XapaKTepHasi HOMVHaNIbHAsA CKOPOCTb: BABOe GoJblue
HOMUWHaNbHOM CKOpPOCTM 1 0,2 OT HOMNHANBbHOW CKOPOCTU.
Mpw Hu3Kol ckopoctn yHKuma TP cpabaTbiBaeT npu
6onee HU3KOW TemnepaType B CBA3U C MEHbLUNM
oxnaxgeHuem asuratens. Takum o6pasom, ABuratesib
3aWuMeH oT neperpesa faxe Ha Manow CKOPOCTU.
QOyHKumA ITP BbluMcnAeT TemnepaTypy ABuraTensd Ha
OCHOBe QaKTMYeCKOro ToKa U CKOPOCTW. BbluncneHHas
TemrepaTtypa oTobpakaeTcA Kak mapameTp Afs UTeHus B
napamemp 16-18 Motor Thermal.

[na peuratenen EX-e, ncnonb3yembix B 3oHax ATEX,
nmeetca cneymanbHada Bepcua ITP. 3Ta yHKUMA no3sondaet
3afaTb onpefeNieHHyI0 KpUBYIO AndA 3almTbl ABuratens Ex-
e. IHCcTpyKumMu no HacTpolike cM. B pykosodcmee no
npo2pammupoBaHuio.
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5.2.4 TennoBasna 3awWuTa AnAa asuratenen Ex-
e

Ana paboTbl ¢ aBuratenamm Ex-e B COOTBETCTBUU C
EN-60079-7 npeobpa3oBatesib YacTOTbl OCHaLLeH GyHKLMen
OTC/IEXMBAHMA TeMMepaTypbl BO B3PbIBOOMACHbIX Cpeaax C
nomolLbio aneKTpoHHoro Ternosoro pene (ATEX ETR). MNpn
Hanuuumn ceptuduumposaHHoro no ATEX ycTpoiicTea
KOHTpons TemnepaTypbl PTC, Takoro kak nnata VLT® PTC
Thermistor Card MCB 112 nnu BHellHee YyCTPONCTBO,
yCTaHOBKa He TpebyeT OTAeNbHOro paspelueHua
YMNONTHOMOYEHHOW opraHn3aumm.

OyHKLUA OTCNeXMBaHMA TeMNepPaTypbl BO B3PbIBOOMACHbIX
Cpepax C NMoMOLLbIO SMIEKTPOHHOMO TEMIOBOro pene
No3BONAET UCMOSb30BaTh ABuUratenun Ex-e Bmecto 6onee
poporux, 6onee KpynHbIX 1 TaxKenbix gsuratenei Ex-d. Ota
bYHKUMA rapaHTMpyeT, 4To npeobpasoBaTesib YacToTbl
6yLeT orpaHNuMBaTh TOK ABUraTens u He AOMNyCTUT
neperpesa.

Tpeb6oBaHuA, Kacawwumecs asuratenein Ex-e
. Y6eputecn, yto auratens Ex-e ceptudumumponaH
anAa paboTbl ¢ NpeobpasoBaTensiMn 4acToTbl BO
B3pPbIBOONAaCHbIX 30Hax (3oHa ATEX 1/21, 30Ha
ATEX 2/22). ABuratenb OONXeH ObITb
cepTnLMpPOBaH ANA KOHKPETHOM
B3PbIBOOMACHOWN 30HbI.

° YctaHoBuTe aBuratenb Ex-e B 3oHe 1/21 nnn 2/22
B COOTBETCTBUU C cepTuduKaLmen gsuratens.

YBEZJOMJIEHU

YcTtaHOoBUTe npeobpa3oBaTenb YacToThl 3a Npegenamu
OMACHOW 30Hbl.

. Y6epwnTecn, uto gBuratens Ex-e ocHalyeH
cepTudnuympoBaHHbiM No ATEX ycTponcTeom
3aluTbl ABUraTensa oT neperpysku. 1o
YCTPOWNCTBO KOHTPONMPYET TemnepaTypy B

06MOTKax aBuratena. I'IpV| Hannymm Kpnutnyeckoro

YPOBHA TemnepaTypbl Unn B ciiyyae
HenCnpPaBHOCTM YCTPOWCTBO OTKJIOYaeT
LBuUratenb.

- Mnata VLT® PTC Thermistor MCB 112
obecneurBaeT KOHTPOJb Hap
TemnepaTypon asuratens B
COOTBETCTBUU C TpeboBaHmAMN ATEX.
Mpeobpa3oBaTesib YaCTOTbl AOMKEH
06s13aTeNbHO ObITb OCHalLEeH 3-6
Tepmuctopamun PTC, nogKntoyeHHbIMMK

nocnepoBatenibHO B cootBeTcTBUMM C DIN
44081 vnn 44082.

- Tak>Ke MOXeT MCMoNb30BaTbCA BHELIHee
3awmTHoe yctponcteo PTC ¢
ceptudpumkatom ATEX.

. Mpu HanMuUM cnegyoWwmx yCnoBuin HeobXxoanMm
CYHYCONAHBIN GUAbTP:

- JnviHHble Kabenu (MUKW HanpPs»KeHus)
WM MOBBILEHHOE CETEBOE HanpsAXeHue
NpUBOAAT K BO3HWKHOBEHIO
HanpsAXXeHW, NPEeBbILIAOLWNX
MaKCMMasibHO AOMYCTUMOE Ha Kiiemmax
asurartens.

- MwnHManbHaA YactoTa KOMMYyTaLmn
npeobpasoBaTensa YyacToTbl He
COOTBETCTBYET TpeboBaHMio,
yCTaHOBJIEHHOMY MPOW3BOAUTENEM
Aasuratena. MuHumanbHas JacToTa
KOMMYyTaLuu npeobpasoBaTena YyacToTbl
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, BKMIOYAKOLWMX OrPaHNYEeHUA 1 NpaBuna, B
BMAE TEXHMYECKOrO ONMCaHMA WK NacnopTHOM TabMuKM
asuratens. MNpu NnaHMpPOBaHUKM, MOHTa)e, BBOAE B
3KCMNyaTauuto, SKCnayaTaumum 1 o6y KmBaHUm
Heobxoaumo cobniofaTb OrpaHMYEHUs 1 NpaBuna,
YCTaHOBJIEHHble MPOV3BOANTENIEM B OTHOLLEHUN
cnepyoWmx XapakTepucTuk:

. MwuHumanbHas yactoTta KOMMyTauunn.

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

Ha PucyHok 5.2 nokasaH npumep Tpe6oBaHuii Ha
nacrnopTtHol Tabnunuke apuratens.
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@

ce 1180 (&)

O

Ex-ellT3

CONVERTER SUPPLY

VALID FOR 380 - 415V FWP 50Hz

3 ~ Motor

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

130BD888.10

2 —|1=15Xl,, ta=10s too. = 10min
3 —| MIN. FREQ. 5Hz MAX. FREQ. 85 Hz
4
PWM-CONTROL
f[Hz] 5 15 25 50 85
X/l 0.4 0.8 1.0 1.0 0.95
PTC °C DIN 44081/-82
EN 60079-0

@ Manufacture xx EN 60079-7 O
1 [MuHumanbHaa yactota KOMMyTaLmn
2 | MakcumanbHbIN TOK
3 | MuHuMmanbHas yacToTa gBuratens
4 | MakcMmanbHaa yacToTa gBuratens

PucyHok 5.2 MacnoptHasa Tabnnuka asurartens ¢

0603HaueHvem Tpe6oBaHUi K Npeo6pa3oBaTento YacToTbl

Ona cnyyaes cornacoBaHusA npeobpasoBaTenis YacToTbl 1
aBuratens Danfoss 3apaet cnepyouie AONOHUTENbHbIE

TpeboBaHus ana obecrneyeHns SOCTaTOYHOWN TEMIOBON
3alUTbI ABUraTeNs:

. 3anpeLaeTcs NpeBbIWaTb MaKCUManbHO
[OMYCTYIMOE COOTHOLLIEHME MeXay
Tnopasmepamy NpeobpazoBaTtens YacToTbl 1

asviratens. TunMuHoe 3HadeHne cocTaBnsAeT v, n

< ZXIm,n

. YunTbiBaliTe BCe Nepenagbl HaNPsKeHVA MeXay
npeobpasoBaTenem 4acToTbl U ABuratenem. Ecnm

OBUratenb paboTtaeT npu 6osee HU3KOM
HanpsXeHnK, YeM YKasaHo B xapakTepuctmkax U/
f, TOK MOXeT yBenuumBaTbCs, Bbi3blBas

cpabaTblBaHME aBAPUIHON CUrHANU3aunm.

Ona nonyyeHuA [OMNONHUTENIbHON VIHCI)OpMaLlVII/I cm.

npumMep nNpuMeHeHus B 21aga 12 Mpumepsl npumMeHeHuUs.

5.2.5 lponagaHve HanpaXeHnA

Mpy OTKNIOUEHUN HAMpPAXeHWsA ceTu npeobpasoBaTesib
YacToTbl MPOJOIIXKAET pPaboTaTb, MOKA HAMPSKEHME B Lienu
NMOCTOSHHOIO TOKa He CHU3UTCA A0 MVHUMANbHOIO YPOBHS,
npy KOTOPOM MPOVCXOAUT OCTaHOB. MUHMMasbHOe
HanpsXeHre, NPy KOTOPOM MPOVCXOAUT OCTaHOB, 0ObIYHO
Ha 15 % HVXe HaUMEHbLIEr0 HOMVHANIbHOTO HanpsXeHus
nuTaHusA. MNpoaomKUTeNIbHOCTL PaboTel NpeobpasoBaTens
YacToTbl MpW Bblbere onpeaenaeTcs Hanps>KeHNem CeTu
nepen nponagaHveM MUTaHUA 1 Harpy3Kon ABuratens.

Mpeobpa3soBaTenb YaCTOTbl MOXHO HAaCTPOUTb 5
(napamemp 14-10 Mains Failure) Ha pa3Hble BUAbI OeNCTBUN
npv NponajaHumn CeTeBOro NUTaHUA:
. OTKnloueHne ¢ 6/I0KMPOBKOIA Mocne noTepu
NUTaHWA B LENU NOCTOAHHOTO TOKa.

. Bbiber c noaxeaTom BpaLLAOLWEroca ABuratens
NPV NOABNEHUN HAMPSXEHNsA
(napamemp 1-73 Flying Start).

. KnHeTnyeckunin peseps.
. YnpaBnsemoe 3amepsnieHue.

Mopxsat Bpalalowweroca Asurartens

JTOT NapameTp MO3BONAET «MOAXBATUTb» ABUraTENb,
KOTOPbIi CBOOOAHO BpaLlaeTCa BCIEACTBUE NponafaHus
Hanps)KeHWs. DTOT NapameTp noneseH ANa LUeHTpudyr u
BEHTUNATOPOB.

KnHeTnuecknin peseps

3TOT nNapameTp obecneyrBaeT HeNpepbIBHYO paboTy
npeobpa3oBaTesnia YacToTbl, MOKa B CUCTEME MMEeTCs
SHepruA. B cnyyae KOpPOTKOM NoTepy NUTaHUA OT CeTU
paboTa BO306HOBMAETCA MNOC/E BOCCTAHOBIIEHNSA CETEBOIO
NUTaHWSA, NPY 3TOM CUCTEMA HE OCTaHaB/MBAETCA 1
KOHTPOJIb He TepseTCA HY Ha OOUH MOMEHT. MOXHO
YCTaHOBUTb OAUH U3 HECKOJIbKMX PEXMMOB KMHETUYECKOTO
pe3epsa.

MNoBeneHve npeobpasoBaTena YacTOTbl NPU NPONagaHun
HanpsXeHnA B CETW HacTpanBaeTca B NnapameTpax
napamemp 14-10 Mains Failure v napamemp 1-73 Flying
Start.

5.2.6 ABTOMaTMuecKumn nepesanyck

MpeobpaszoBaTesnb YaCTOTbl MOXHO 3anNpPOrpaMmMUpPOBaTh Ha
aBTOMATMYECKUIA Nepe3anyck apuraTtens nocne
He3HauNTEeNbHbIX OTKJIIOUYEHWI, HanpuMep Npu
MOMEHTANbHON NoTepe MUTaHWA UK KoNebaHUAX NUTaHKS.
3Ta GYHKUUA NO3BOMAET YCTPAHUTb NOTPEOHOCTb B PyUYHOM
cbpoce v ynyywaeT BO3MOXKHOCTA aBTOMAaTU3UPOBAHHOW
3KCMyaTaummn Ana yganeHHo ynpaensemblx cuctem. Yucno
MOMbITOK aBTOMATMUYECKOro nepe3anycka, a Takke Bpems
MeXay MOMbITKamyi MOXET ObiTb OrpaHnyYeHo.
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5.2.7 TlonHbIN KPYTAWMIA MOMEHT Npu
NOHWKEHHOW CKOPOCTK

Mpeobpa3oBaTesib YAaCTOTbl paboTaeT Mo HACTPaVBaeMon
KpviBo B/Tu, obecneurBas MONHbINA KPYTALMA MOMEHT OT
OBUraTens fa)e npu yMeHbLUEHHbIX CKOPOCTAX BpalLeHus.
MonHbIN BblgaBaembl KPYTALMA MOMEHT MOXET COBMNaaaTb
C MaKCMMasibHOWM MPOEKTHON paboyelt CKOpOCTbio
nasuratens. OToT npeobpa3oBaTesib YacTOTbl OTIMYAETCA OT
npeobpa3oBaresieil YaCToTbl C MEPEMEHHbBIM UMK
MOCTOSHHBIM KPYTALMUM MoMeHTOM. MNpeobpasoBaTtenu ¢
nepemeHHbIM KPYTALMM MOMEHTOM obecneumnBaioT
NMOHVIXKEHHDBIN KPYTALLMIA MOMEHT Ha Basy ABuratensa npu
HM3KUX CKopocTsAX. Mpeobpa3zoBaTenu ¢ NOCTOAHHbBIM
KPYTALLMM MOMEHTOM BbIAENAOT N3ObITOYHOE HanpsKeHne
N TEMNJO, a TaKXe reHepupyoT AOMOMHUTENbHBIA LWYyM
OBUraTensa nNpu CKOPOCTAX MEHbLUMX, YeM MOJHaA.

5.2.8 lponycK yacToThbl

B HEKOTOPbIX MPUMEHEHUAX OTAENbHbIE CKOPOCTH PaboTbl
CUCTEMbl MOTYT Bbl3blBaTb MEXAHUYECKUI PE30OHaHC.
MexaHuyeckuii pe3oHaHC MOXET BbI3blBaTb YpPe3MEPHbIN
WyM, @ TaKXe NPUBOANTb K NOBPEXAEHWIO MEXaHUYECKMX
3/IEMEHTOB CMCTEMbI. Y Npeobpa3oBaTtens YacToTbl UMeeTCA
4 nporpamMmupyembix Arana3oHa n3beraembix YacToT.
Bnaropaps 3TUM Avana3oHam fBuUraTesib MOXeT ObICTPO
nponycKaTb Takne CKOPOCTU 6€3 BO3HUKHOBEHNS
pe3oHaHca B cUcTeMe.

5.2.9 lNpegnyckoBon Harpes ABuratens

[na npeasaputenbHOro Nporpesa Asuratena npu nycke s
XOSIOAHOWN UV BNaXXHOW cpefile MOXHO UCMOoSb30BaTbh
HernpepbIBHYI0 [O3MPOBaHHYI0 Nofavy Hebonbloro
MOCTOAHHOIO TOKa B ABWratesib, 4ToObl NpefoTBPaTUTDL
KOHAEHCaLMIO 1 XONOAHbIN nyck. bnarogapa sTon ¢yHKLuUN
MOXeT 6bITb ycTpaHeHa Heo6X0[UMOCTb MCMOMb30BaHMWA
oborpeBatens nomelleHus.

5.2.10 Mporpammupyemblie Habopbl
napameTpos

MpeobpasoBaTenb YacToTbl UMEET YeTblpe Habopa
napameTpoB, KOTOpble MOTFyT BbiTb 3anpPOrpamMmMmMpoBaHbI
He3aBucMMmo Apyr oT apyra. Mpu ncnonb3oBaHum
HeCKoNIbKUX HabopOB MAPaMETPOB MOXHO MepeKyaTbCa
MeXay He3aBUCMMO NMPOrpaMmmpyemMbiMmn GYHKLUAMY,
aKTVBMPYEMbIMU MO LMGPOBLIM BXOAAM MM KOMaHe
yepes nocsiefoBaTeNbHbIN NHTepdelc. HesaBncumble
HaCTPOWKM NCMONb3YIOTCA, HanNpuMep, ANA NepekloyeHns
HabopOB NapameTpoB, ANA PEXUMOB PaboTbl AHEM 1
HOUbIO, IETOM W 3UMOI AW ANA YNpaBieHNA HeCKONbKUMMN
ABuratenamun. AKTUBHbIN Habop NapameTpoB oTobparkaeTca
Ha LCP.

[JaHHble Habopa MapaMeTPOB MOTYT KOMMPOBATbCA U3
npeobpa3soBaTena YacToTbl B Npeobpa3oBatesb YacToTbl
nocpeacTBoOM 3arpyskm co cbemom LCP.

5.2.11 WHTennekTyanbHoe normyeckoe
ynpasneHue (SLC)

WHTennekTyanbHoe nornyeckoe ynpasneHue (SLC)
npepctaBnseT coboi 3aAaHHylo Nosb3oBaTenem
nocnefoBaTeNbHOCTb AENCTBUI (CM. napamemp 13-52 SL
Controller Action [x]), KoTopas BblNonHAeTCA
WHTeNNeKTYyanbHbIM NOrMYecknm KoHTposnepom (SLC),
Koraa COOTBETCTBYIOLIee 3aflaHHOe Nonb3oBaTesieM
cobbiTre (cM. napamemp 13-51 SL Controller Event [x])
oueHnBaetca SLC kak TRUE (UcTuHa).

YcnoBuem gna cobbiTusa MoXeT ObiTb onpefeneHHoe
COCTOAHME, NPV KOTOPOM BbIXOA M3 NIOTUKU WX onepaHaa
KomnapaTtopa onpegensaetca kak TRUE (MctuHa). 310
ycrioB/ie NprBefeT K CBA3aHHOMY JeNCTBUIO, KaK MOoKa3aHo
Ha PucyHok 5.3.

Par. 13-51 Par. 13-52 2
SL Controller Event SL Controller Action ~
2
[aa]
(=]
(32}
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 CobbiTne u peiicteue SLC

CobbITVA 1 BENCTBUA UMEIOT CBOM HOMEpa U CBA3bIBAKOTCA
B Mapbl, Ha3blBaeMble COCTOAHUAMM. DTO O3HAYAET, YTO
Koraa cobbiTve [0] HacTynaeT (NprobpeTaeT 3HaueHve
TRUE), BbinonHsetca pencteue [0]. MNocne BbinonHeHusa 1-ro
[EeNCTBMA HauMHAETCA OLleHKa YCNOoBUI Criefyiowero
cobbiTns. Ecnn oHo oueHunBaeTtca kak TRUE (UcTuHa),
BbINONHAETCA COOTBETCTBYIOLLEE AelCTBME. B Kaxabin
MOMEHT BPEMEHU OLEHMBAETCA TOJIbKO OAHO COobbITME.
Ecnn cobbitne oueHeHo Kak FALSE (Jloxb), B TeueHune
TeKyLlero uHTepBana ckaHmposaHua (B SLC) Hnuero He
NMPOUCXOANUT U HUKaKue Apyrue cobbiTus He
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

aHanusmpytotca. Korga SLC 3anyckaeTcs, B Kaxaom
WHTepBaJie CKaHVPOBAHUS BbIMOJIHAETCA OLEeHKa CoObITUSA
[0]. N Tonbko Korga cobbitue [0] 6yaeT oueHeHo kak TRUE
(UcTtnHa), koHTponnep SLC BbinonHMT gencteue [0] n
HayHeT oueHnBaTb cnegyolee cobbitne. MoxHO
3anporpaMmmupoBatb ot 1 o 20 cobbITMiN 1 JeNCTBUNA.
Korga BbinonHeHo nocnepHee cobbitue/aencrene,
nocneloBaTeNbHOCTb HaUMHAETCs CHOBa € cobbiTuA [0]/
pevictena [0]. Ha PucyHok 5.4 nokasaH npumep C YeTbipbMsA
COObITUAMU/AENCTBUAMM.

Start
event P13-01

130BA062.14

Stop
event P13-02
-~

Stop
\event P13-02
|

/

—~ Stop
- event P13-02
PucyHoK 5.4 NMopAAOK BbINONHEHWA, ecnn
3anporpaMM1poBaHo 4 cobbITuA/AencTBNA

Komnapartopbli

KomnapaTtopbl NCNOMb3yloTCA AnAa CpaBHEHUA
HenpepbIBHbIX MepPeMeHHbIX (BbIXOLHOW YacTOThI,
BbIXOAHOIO TOKa, aHaJIorOBOro BXOAHOMO CUMrHana U T. a.) ¢
bUKCMpPOBaHHBIMM NPeAYCTaHOBAEHHBIMU BETMYMHAMM.

Par. 13-11 g

Comparator Operator o
Par.13-10 9
Comparator Operand < §
Par. 13-12 TRUE longer than.

Comparator Value

PucyHok 5.5 Komnapatopbl

MpaBuna nornkn

C nomouybto normnyeckmx onepatopos U, NI, HE moxHo
06benHATL f0 Tpex 6ynesbix BxonoB (TRUE/FALSE)
(UctuHa/Tloxb) OT TalimepoB, KOMMApPaToOpPOB, LMPPOBbIX
BXOAO0B, OBUTOB COCTOAHUA U COOBITWIA.

Par. 13-41 Par. 13-43 =4
Logic Rule Operator 1 Logic Rule Operator2 &
Par. 13-40 9 P 9 P &
Logic Rule Boolean 1 ® §

Par. 13-42 >D D

Logic Rule Boolean 2 e ﬁ)lD

’7
Par. 13-44

Logic Rule Boolean 3

PucyHok 5.6 Jlornyeckmne cooTHOLLEHMS

5.2.12 Safe Torque Off

OyHkuma Safe Torque Off (STO) moxeT ncnonb3oBaTbCs Ans
aBapuiiHOro OCTaHOBa NMpeobpaszosaTens YactoTbl. OyHKUKMSA
STO MoeT 1cnonb3oBaTbcA NpeobpasoBaTeneM YacToTbl C
ACUHXPOHHBIMU 11 CUHXPOHHBIMY JBUTATENAMY, @ TaKXKe C
ABUTaTENsIMA C NMOCTOSHHBIMY MarHUTamu.

Moppo6bHyto nHpopmauuio o dyHkumm Safe Torque Off,
BKJIIOYan CBEIGHMS O MOHTaXe W BBOAE B SKCMnyaTtaumio,
cM. B PykogoOcmae no skcniyamauuu @yHkyuu Safe Torque
Off 8 npeobpazosamensx yacmomei cepuu VLT®.

YcnoBus ncnonHeHusa o6s3aTeNbCcTB
3a 3HaHWe NepcoHanom NopsafKa YCTaHOBKM 1
aKkcnnyaTaummn ¢yHkumm Safe Torque Off oTBevaeT KneHT.
Heobxoaumo:
. MpounTaTb Y MOHUMATb HOPMbI 1 MPaBUa
TeXHVKM 6e30MacHOCTY, OTHOCALMECA K
npeaynpexXaeHnio HECUaCTHbIX CITyYaEes.

. MoHMMaTb 06LLMEe MHCTPYKLMN U UHCTPYKLUK NO
TexHVKe 6e30MacHOCTY, NprBeAeHHbIE B
Pykosodcmee no sxkcniyamayuu ¢yHkyuu Safe
Torque Off 8 npeobpazosamernsax 4acmomel cepuu

VLT®,

L Xopomo 3HaTb O6IJ.|,I/Ie CTaHAapPTbl U CTaHJAPTbI B
06nacTN TEXHUKN 6€3OI'IaCHOCTI/I, OTHOCALWMEeCA K
TeEM NN NHbIM NPUMEHEHNAM.

MG16C350
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OcobeHHOCTU n3genusa

VLT® HVAC Drive FC 102

5.3 CneumanbHble Bo3moxkHocTn VLT® HVAC
Drive

MpeumyLecTBO MCNOMb30BaHMA NpeobpasoBaTena YacToTbl
3aK/I0YaeTCA B TOM, YTO LIEHTPOOEXHble BEHTUNATOPbI 1
HacoCbl PerynmpyloTca C y4eTOM 3aKOHOB
nponopLyoHanbHOCTU. AnAa nonyyeHns 6onee noapobHoi
nHdopmaummn cm. anasa 5.3.1 icnonvsosarHue
npeobpazosamesia yacmomel 0718 S3Hep20cOepexxeHus.

5.3.1 Wcnonb3oBaHve npeobpasoBaTens
YacToTbl ANA SHeprocbepexeHns

flBHOE MpenMmyLLecTBO UCNOMb30BaHWA NpeobpasoBaTtenein
YacToTbl AN1A YNPaBIEHUA CKOPOCTbIO BEHTUNATOPOB MK
HaCcoCOB 3aK/NIOYAETCA B JOCTUraeMOM cbepexxeHnm
3n1eKTpo3Heprun. Mo cpaBHEHWIO C APYTMMA CUCTEMAMU 1
TEXHONOTMAMY YNpaBneHns, NnpeobpasoBaTenb YacToTbl
ABNIAETCA SHEPreTMyeckn oNTUManbHOW CUCTEMON
ynpaBneHna BEHTUNATOPaMU 1 HacoCaMMm.

120

130BA781.11

SYSTEM CURVE

t— FAN CURVE

PRESSURE %

VA

0 20 40 60 8 100 120 140 160 180
| Vo,ume°
| | I
| | I
120
100
K80
[a'
w
SR Y
o 60
a
i
)
Z 40
ENERG
200 cONSUME
0 20 40 60 80 100 120 140 160 180
Volume %

PucyHOK 5.7 DKOHOMNA 3NeKTPOSHEPr NPU NOHMKEHHON
MOLLHOCTN BEHTUNATOPA

AJ.—~ SYSTEM CURVE
)

©
~
120 <
om
K

1

PRESSURE%

VOLUME %

PucyHokK 5.8 KpuBble BEHTUNATOPOB B Criyyae nx
YMEHbLUEHHON NPOVN3BOANTENBHOCTN

MNpumep 3HeprocbeperkeHns

Ha PucyHok 5.9 nokasaHa 3aBUCMMOCTb Pacxofa, AaBneHus
1 3HepronoTpebneHua ot uncna obopoToB. Kak cnepyet u3
PucyHok 5.9, pacxop perynnpyeTca nyTem U3MeHeHUA Yncna
060poTOB.. [PV yMEHbLUEHUN CKOPOCTM TONbKO Ha 20 %
OTHOCUTENbHO HOMWHANbHOW CKOPOCTU PacXof
yMeHbLiuaeTca Takxke Ha 20 %. Pacxop npamo
nponopuroHaneH unciny o6opoTtoB. B To xe Bpems,
noTpebneHre 3NeKTPO3HepPrun cHmKaetca Ha 50 %.

Ecnn cuctema pabotaet npu 100%-om pacxofe Nvilb B
TeUYeHne HeCKONbKMX AHEeN B rofly, a B oCTajbHOe Bpems
pacxog coctaBnseT meHee 80 %, KONn4ecTBo
COKOHOMJIEHHOW SNEKTPO3Heprun gaxe npesbiwaet 50 %.

Q n
1 1
Pacxod: — = —
Q; ny
I H, (nlJ
asseHue: —— = |—
H, ny
P n,\?
1 1
MowHocmb: — = [—
P n
2 2
Q Pacxop, P MolHocTb
Qi HomunHanbHbI pacxop Ps HomunHanbHasA MOLWHOCTb
Q2 MoHMXeHHbIN pacxon P [MOHMXEHHasa MOLLHOCTb
H [aBneHune n PerynupoBaHue ckopoctu
Hi HomnHanbHoe paBneHue |ng HoMuHanbHaa ckopocTb
H>  |MoHmxeHHOe paBneHve [n2 MoHWXeHHaA CKopoCTb
BpaLleHus

Ta6nuua 5.1 3aKoHbl NPOMNOPLMOHANBHOCTY, onpeAesieHns

30 Danfoss A/S © 11/2017 Bce npaBa 3alyuLieHbl.

MG16C350



Dt

OcobeHHOCTM n3penua PykoBoAcTBO N0 NpoeKTUpoBaHuio
° BbIxoaHble 3aC/IOHKM YMeHblLUaT noTpebneHne
g 3neKTpo3Heprun. BxogHble nonatku obecneyrBaoT
00 - — — — — — — — — — — — — — < 0
z COKpalleHre notpebneHuns snekTposaHeprun Ha 40 %, HO
~

MX YCTaHOBKa CTOUT Joporo. PelieHre ¢ NCnonb3oBaHNeM

| npeobpa3oBaresnieil YacToTbl OT KoMnaHun Danfoss

| No3BOJIAET COKPATUTL NOTpebrieHne 3neKTpoaHeprumn 6onee
| yem Ha 50 %. K Tomy e 3TO pelueHne nerko
\

\

80% - — — — — — — — — — — —

YCTaHaBNBaeTCA.

Mpumep pacxopa, nsmeHswoweroca B teueHne 1 roga

[padukn Ha PucyHok 5.11 noCTpoeHbl Ha OCHOBaHUU

XapaKTepuUCTMK Hacoca, NOJTlyYeHHbIX U3 NINCTa TEXHUYECKNX

JaHHbIX Hacoca. MNonyyeHHble KpuBble NOKa3blBaloT, UTO 5

50% b — — — — — /= — —/

Pressure ~n2

5% - — — =4 — —

Power ~n3 npy JaHHOM pacnpeesieHMn pacxofa rofoBas SKOHOMUA

125% — — - - = npe.biwaet 50 %. CPoK OKynaeMocTy 3aBUCUT OT
CTOMMOCTM OAHOrO KWSIOBATT-yaca M CTOMMOCTY

0% 0% 100% = npeobpasoBatens yacToTbl. B 3ToMm npumepe cpok
OKYMaemoCT/ COCTaBAsieT MeHee rofa, ecyiv CPaBHMBATb C
PucyHoK 5.9 3akoHbl nponopuoHanbHOCTN

BapMaHTOM, UCMOSb3YOWUM KNanaHbl U MNOCTOAHHYIO
CKOPOCTb.

CpaBHeHue NnoKa3saTteneil SHeprocbepekeHns [h] 4t g

PelieHve c ncnonb3oBaHvemM npeobpazoBaTenein YacToTbl 20004 g

oT KomnaHum Danfoss obecneumnBaeT cyLiecTBEHHOE 2

SHeprocbepexeHrie No CPABHEHMIO C TPAAULMOHHBIMU F1T 1 1 7

peleHusamy no sHeprocbepexeHuto. MNpeobpasoBatenb 13009

YacToTbl CNOCO6EH yNpaBnATb CKOPOCTbIO BEHTUISATOPA B

3aBUCMOCTY OT TEPMUYECKOI Harpyskmu Ha cuctemy u 1000+

bYHKUMOHMpPYET B KayecTBe CUCTEMbI YNpaBneHUa 3aaHnem

(BMS). 2007

Ha cxeme (PucyHok 5.10) noka3aHbl TUNUYHbIE NOKa3aTenu ‘ ‘ ‘ H ‘ Q

3HeprocbepexeHns, KOTOPbIX MOXXHO JOCTUYb C MOMOLLbIO 100 200 300 400 [m3/h]

TPEX WMPOKO M3BECTHbIX PELIEHNI; PAacCMaTPUBAETCA PucyHok 5.11 PacnpepeneHue pacxopa B TeueHue 1 roga

cnyJan, Korga Harpyska Ha BEeHTUNATOP YMeHbluaeTca Ao
60 %. Kak nokasaHo Ha rpaduike, B TUMNYHbIX YCIIOBUAX
NPUMEHEHUSA MOXHO JOCTUYb dHeprocbepexeHna bonee

50 %.
100 ;
N~
[
B Discharge Damper Solution é
80 W IGV Solution R
VLT® Solution -
£ 60
g
£ 40
20 g
1
e
li] T T ,1/ T T >
0 60 0 60 0 60
Volume %

PucyHoK 5.10 Tpu WNpOKO N3BECTHbIX CUCTEMbI
3HeprocbepexxeHuns
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Ocob6eHHOCTN n3genna VLT® HVAC Drive FC 102
m3/u PacnpepeneHune PerynupoBaHue ¢ nomoLupblo KnanaHa YnpaeneHuve npeobpa3soBaresieM 4acToTbl
% Yacbl MouwHocTb MoTpebneHune MowHocTb MoTtpebneHune
A1-B1 KBT-y Ar-C 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 35 6132
p3 100 8760 - 275064 - 26801
5 Tabnuua 5.2 Pacuet nokasareneii sHeprocbepexkeHns
[mwg] . KomneHcauus cos @
60 gé 06b1uno VLT® HVAC Drive FC 102 umeeT cos @, paBHblii 1,
%Lf 1 obecneurBaeT KoMMeHcauuio Ko3bprLmeHTa MOLHOCTY
501 ANA Cos ¢ ABuraTens, U No3Tomy nNpu onpeaeneHnn
40- Ko3pPULMEHTa KOPPEKLMN MOLLHOCTM HET HEOOX0ANMOCTU
fenatb NONpaBKy Ha Cos ¢ pBuratens.
301 MyckaTtenb TMNa «3Be3pa/TpeyronbHUK» WAN YCTPONCTBO
20 nnaBHOro nycka He Tpebyetca
[nAa nycka MOLYHbIX ABUraTenien BO MHOMMX CTpaHax
104 NCMONb3YITCA YCTPOWCTBa OrpaHNYeHnsA NycKOBOro Toka. B
Hs 6onee TPaANLMOHHBIX CUCTEMAX MycKaTenun

0 ) 400 [m3/h] nepeksoyeHremM obMOTOK ABuraTena co 38e3abl Ha
TPEYrONIbHUK AW YCTPOMCTBO M1IaBHOIO MyCKa LUMPOKO

[kW] ucnonb3ytotca. MNpn Hanuuuy npeobpasosaTensa YacToTbl
601 TaKne nyckatenu He TpebytoTcA. Kak nokasaHo Ha
PucyHok 5.13, npeobpa3oBaTefib 4acToTbl He NOTpebnaeT
50 TOK, NPEBbILAIOLWNA HOMUHANBHbIN.
800 o
40 =
o~
<
30 700 <
wn
~
20+ 600
500
10 =
g
3 400
0 100 200 300 400 [m? /h] 3
PucyHok 5.12 DHeproc6epexkeHne B HaCOCHbIX cUcTeMax = 300
[
8
200
5.3.2 Wcnonb3oBaHne npeobpasoBaTtens 100
H4aCTOTbl ANnA ynyJdweHna ynpasieHUA o
0 12,5 25 375 50Hz
Ecnu gna perynupoBaHna pacxofa UNu AaBneHus B Full 'Oaj
& spee
CUCTEME MCMONb3YeTCA Npeobpa3oBaTelb YacToThl, P
focTuraeTca 6onee BbICOKOE KauecTBO yrnpaBreHus. -
1 VLT® HVAC Drive FC 102
MpeobpasoBaTesib YaCTOTbl MOXKET U3MEHATb CKOPOCTb
2 lMyckaTenb TvNa «3Be3aa/TPeyrofbH1K
BpaLLeHNA BEHTUNATOPA WK Hacoca, obecneunsas 4 «38€3pa/Tpey >
NnaBHoe perynupoBaHue pacxoda U aBneHus 3 YCTPOWCTBO MnaBHoro nycka
nocpeacTBom BcTpoeHHoro MUI-perynstopa. Kpome Toro, 4 Myck HenocpeacTBeHHO OT ceTn
npeobpasoBaTesb YacToTbl CNOCOBGEH ObICTPO
afanTMpoBaTb CKOPOCTb BpalleHUA BEHTUNATOpa Unun PI/ICyHOK 5.13 nOTpe6ﬂeHV|e TOKa npeoGpasoBaTeneM 4acToTbl
Hacoca K HOBbIM 3HAYeHUAM pacxoda Wav AaBrieHusa B
cucTeme.
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PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHNIO

5.3.3 Vcnonb3oBaHne npeobpa3oBaTtenia YaCTOTbl MOMOraeT COKOHOMUTb AEeHbI

I'Ip|/| MnCcnoJib3oBaHUN npeo6pa3OBaTenﬂ 4acCTOTbl CTAHOBUTCA HEHYXXHbIM 60NbLUOE KONMNYeCTBO 060py,D,OBaHVIF|. 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 ynpasneHus notpebneHnem sHeprum
Oatuuk T TemnepaTtypa
PucyHokK 5.14 TpaguunoHHaa cnctema BeHTUAALUN
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Ocob6eHHOCTVN 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
ump Pum Duct
<
x3 x3
W Local Main
VLT VLT VLT D.D.C. =~ S
M ] Pressure —*_control B.M.
control
0-10V
A or
0/4-20mA
C | Control
ontro temperature
temperature 0-10V Y
0-10V or
or 0/4-20mA )
Mains 0/4-20mA Mains Mains
DDC Mpsamoe uudposoe ynpasneHve
VAV MNepemeHHbIi 06bem Bo3ayxa
BMS Cnctema ynpasneHua 3faHnem
PucyHok 5.15 Cucrema BeHTUNATOPOB, ynpaBnsemas npeobpasoBaTensiMm 4acToThbl
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5.3.4 PeweHus ¢ ucnonb3osanuem VLT® HVAC Drive FC 102
5.3.4.1 MNepemeHHbI 06beM BO3ayXxa

Cuctembl VAV (C nepemMeHHbIM 06bEMOM BO3[YyXa) UCMOMb3YIOTCA KaK ANs YNpaBneHnsa BEHTUAAUMEN, TaK 1 Ans
perynupoBaHusa Temnepartypbl B COOTBETCTBMU C NMOTPEOHOCTAMM 3aaHus. LieHTpanu3oBaHHble cictembl VAV cumTaloTcs
Hanbonee 3HepPro3pPeKTVBHbIMM CUCTEMAMV KOHAULIMOHMPOBAHUA BO3AyXa 3faHui. LieHTpanu3oBaHHble cuctembl 6onee

3 dEKTVBHbBI, YeM pacrnpeneNieHHbIe.

Db PeKTUBHOCTb JOCTUrAETCS 3a CHET UCMONb30BaHNA 6oNiee MOLHbIX BEHTUIATOPOB W OXNafguUTeNeln, KOTopble MeT 6onee
BblcoKuid KMNJ, yem ManomoLyHble 3NeKTPOABUraTeNN Y PACNpedeNieHHble OXNAAUTENN C BO3LYLIHbIM OXMaXXAeHVEM.
CHUXeHNe TPeOOBAHNI K TEXHUYECKOMY OOC/TYXXMBAHMIO TaKXKe CNoCcOBCTBYET SKOHOMMM.

PeweHne VLT®

XoTA 3aC/IOHKM 1 BXOAHble Hanpasnaowme ycTponctea (IGV) nogaepkuBaoT NOCTOAHHOE AaBleHne B cucTteme
BO3[yXOBOAOB, NPUMeHeHVe npeobpa3oBaTensi YaCTOTbl SKOHOMUT ropasfo GOJblle SHEPTUMU U YNPOLLAET BCIO YCTaHOBKY.
BmecTo TOro, utobbl CO3aBaTh MCKYCCTBEHHOE MafeHMe AaBneHus unn cHkatb KM sBeHTunsaTopa, ana obecneyeHus
HeobXOAUMOro pacxofa W AaBrieHns B cMCTeMe Mpeobpa3oBaTesib YacTOTbl YMEHbLIAET CKOPOCTb BPALLEHUS BEHTUNSATOPA.
Mpy CHUKEHUN CKOPOCTU BPALLEHUS LIEHTPOOEXKHBIX YCTPOWCTB, TaKMX KakK BEHTUNIATOPDI, CO3aBaeMble UMW [aBNeHUE 1
pacxop YMeHbLIATCA. ITO CYLIeCTBEHHO YMEHbLUAET UX SHepronoTpebneHue.

BbITA>KHOI BEHTUNIATOP YacToO YrNpaBnsfeTcs Takum 06pa3om, YTobbl NoaaepXunBaTb NOCTOAHHYIO Pa3HOCTb MOCTYMNAOLWEro 1
pPeLUpPKyNsALUOHHOrO MOTOKOB BO3AyXa. 1A UCKIIOYEHUs NOTPEOHOCTM B AOMONHUTESIbHBIX PEFYIATOPaX MOXHO
MCMosb30BaTb YCOBEPLLEHCTBOBaHHbIN MA-perynatop npeobpasosatensa yactorbl HVAC.

o
wn
Pressure g
H I 77777777777777777777777777777777777777777777777777777777777 [aa)
Cooling coil Heating coil Frequency |, 9" 2
Filter N VAV boxes
Supply fan
A o 3
!
i O SR
/D/ Pressure
Flow transmitter
D )
D2
o
Frequency
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PucyHok 5.16 Ucnonb3oBaHue npeobpasoBaTteneil B cucTeMax C nepeMeHHbIM 06bemMom Bo3gyxa

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

CucteMbl € NOCTOAHHBIM 06beMoM Bo3fyxa (CAV) — 3TO LieHTpanvM30BaHHbIE CUCTEMbI BEHTUAIALMN, UCMONb3yeMble Ans
nopauv B 6onbluve obwye 30Hbl MMHUMANbHOTO KOJIMYECTBA CBEXEro KOHAULMOHMPOBAHHOIO Bo3ayxa. OHu
npepwecTtsoBany cuctemam VAV 1 BcTpeyatoTcA B 6oree CcTapbiX MHOTO30HHbBIX KOMMEPUYECKNX 34aHUAX. DTN CUCTEMbI
MOAOrPeBaloT CBEXMI BO3AyXe C NMOMOLLbI0 6I0KOB ouncTkU Bo3ayxa (AHU), umerowmx KoHTypbl nogorpesa. MHorve 13 Hux
NPUMEHAIOTCA TakkKe B KOHAWLMOHNPOBAHMMN 30aHVIA N UMEIOT KOHTYpPbl oxnaxzaeHusa. Ytobbl obecneunts BbiNonHeHNe
TpeboBaHMI Mo 060rpeBy N OXNAXAEHNIO B OTAENbHbLIX 30HAX, YacTO AOMOSHUTENIbHO UCMOMb3YITCA BEHTUMATOPHbIE
LAOBOAYNKN.

Pewenne VLT®

Mpw ycTaHOBKe Npeobpa3oBaTesnia YacTOTbl MOXHO MOJTYUNTb 3HAUUTESIbHYIO SKOHOMUIO SHEpPrun nyTem obecrneyeHus
Haasiexallero perynMpoBaHus NnapaMeTpoB BO3Ayxa B 3aaHvU. [lnA nopaum curHanoB obpaTHOW CBA3M B NpeobpasosaTtenu
YacTOTbl MOTYT NCMONb30BaTbCA AATYMKM TemnepaTtypbl 1 AaTumkn CO2. He3aBUCUMMO OT TOro, YTO KOHTpPONMpyeTca —
TemnepaTypa, KauecTBO Bo3ayxa nim oba 3Tnx napameTpa, — paboton cuctembl CAV MOXHO YNpaBnATb NCXOAS U3
daKkTnyecknx ycnoBui B 3gaHun. C yMeHbLUEHUEM KONMUYECTBA NIOLEN B KOHTPONMUPYEMOM 30HE NOTPEeBHOCTb B CBEXEM
BO3ayxe cHuxaetca. [latunk CO2 obHapy>KMBaeT NOHWKEHNE YPOBHA YINEKNCIIOro ra3a U yMeHbLUaeT CKOPOCTb BpalleHus
NPUTOYHbIX BEHTUISTOPOB. BbITAXHON BEHTUNATOP obecneyrBaeT NoAfepKaHue CTaTMYecKoro AaBfeHNA Ha YPOBHE YCTaBKM
WM MOCTOAHCTBO PA3HOCTU MeXAY MOCTYMNAWUM 1 YXOAAWUM NOTOKaMK BO3ayXa.

Ana ynpaeneHus Temnepatypoii TpebyeTca yunTbiBaTb BHELIHIOW TEMNEPATypy 1 KOIMUECTBO NIIOAEN B YNPABASEMON 30He.
Korga TemnepaTypa nafaeT HUKe YCTAaHOBIEHHOTO 3HAUYeHWsA, MPUTOUYHbIN BEHTUIATOP MOXET YMEHbLUNTb CBOK CKOPOCTb
BpaLUeHUs. BbITAXKHON BEHTUNATOP o6ecneunmBaeTt noaaepKaHve CTaTyeckoro AaBneHnsa Ha YpoBHe ycTaBku. Mpu
YMEHbLUEHUM PACcX0Ofa BO3[yXa YMEHbLUAETCA U SHEPrus, UCMofb3yemas s NOAorpeBa Un OXNaXAeHUA CBEXEro BO3Ayxa,
UTO TaKXKe CrocobCTBYeT SHEProcbepexeHuto.

Bnarogapsa HeKoTOpbIM 0CO6EHHOCTAM cneumnanu3poBaHHoro npeobpasosatensa YactoTbl Danfoss HVAC skcnnyaTauyuoHHble
xapaktepuctnku cuctembl CAV moryT 6biTb ynydweHbl. OgHON 13 Npob6ieM Npu ynpasieHn CUCTEMOI BEHTUNALMMN ABNAETCA
HM3KOe KauyecTBO BO3gdyxa. MOXXHO 3anporpamMMupoBaTb MUHMMAbHYIO YacTOTy Takum 06pa3om, YTobbl CoXpaHATb
MWHVManbHOE KONMYeCTBO MOJaBaeMoro Bo3fyxa BHe 3aBUCMMOCTY OT CUrHana obpaTHON CBA3N UMW CUrHana 3agaHus.
MpeobpasoBaTenib YAaCTOTbl TaKkKe cofepXuT 3-30HHbIN NMNI-perynatop ¢ 3 ycTaBkamu, NO3BOAAIOWMIA KOHTPONNPOBATL U
TemnepaTypy, 1 KauecTBo Bo3ayxa. [laxke ecnu TpeboBaHUA No Temnepatype yaoBneTBOpAOTCA, NpeobpasoBaTesib YacToThl
6yneT nopaBaTb [OCTaTOUHO BO3AyXa AJSIA yAOBNETBOPeHNA TpeboBaHWiA, onpefensembix AaTYMKOM KauecTBa BO3AyXa.
Perynatop cnocobeH KOHTPONMpPOBaTb U CPaBHMBATbL AiBa CUrHana o6paTHOW CBA3M, YTOObI yNPaBnATb 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 nHGopMaLmn 3anpocuTe y nocTaBlymka obopyaosaHua Danfoss gokymeHTt Constant Air Volume:
Improving CAV Ventilation Systems application note (IocTOsIHHbIN 06bEM BO3[yXa: YCOBEPLUEHCTBOBAHME CUCTEM BEHTUNALUN
C NOCTOAHHbIM 06beMoM Bo3gyxa (CAV), npumeyaHme no NPUMEHEHWIO).

5.3.4.3 BeHTunatop rpagupHmn

[na oxnaxaeHna KOHAEHCAaTOPHOW BOAbl B OXNaXKAAKLWMX CUCTEMAX C BOAAHBIM OXNaXXAEHWEM MOTYT UCMONb30BaTbCA
BEHTUNATOPBI rpaanpHu. Oxnaxpatowme cucTemMbl C BOAAHBIM OXaXAeHneM — 3T0 Haubonee 3¢pPpeKTMBHbIE CPeacTBa A
nonyyeHus oxnaxgeHHomn sofbl. OHM Ha 20 % 3ddeKTrBHee oxNaxJaloLWmX CUCTEM C BO3AYLUHbIM OXaXKaeHuem. B
3aBMCUMOCTU OT KJIMMaTa, FPagupHM 4acTo OKa3blBalOTCA Hambosee SKOHOMUYHbBIM CPeiCTBOM OXNaXAeHWs KOHAEeHCATOPHOM
BOAbI, MOCTyMNaloLLeN 13 OXNaXKAAoWNX CUCTEM.

B rpagvpHsax KoHZeHcaTOpHas Boda OXJIaXXAAeTCs 3a CYeT ncnapeHns. KoHaeHcaTtopHas Bofa pa3bpbi3ruBaeTcs B rpagupHe 5
Ha ee 3aMoJIHUTeNb, YTO YBENIMUMBAET MJIOLWAaAb NOBEPXHOCTY NCNapeHnUs. BeHTMNATOp rpagvpHn npoayBaeT BO3AyX yepes
3anofHNTeNb 1 pa3bpbI3rMBaemMyio Bofy, CrocobCTBYA ucnapeHuio. MicnapeHue oTbupaer sHepruio U3 Bogpl, MOHMXan ee
Temnepatypy. OxnaxaeHHas Boga cobupaeTcs B pesepByape rpagupHu, OTKya CHOBa NepeKaunBaeTCsl B KOHLEHCATOpPbI
OXJIAXJAKOLWMX CUCTEM, U LMK NMOBTOPAETCA.

PeweHne VLT®

C nomoublo NpeobpaszoBaTesisi YaCTOTbl MOXXHO PErynMpoBaTbh CKOPOCTb BPaLLEHUs BEHTUMATOPOB rpagvipHU As
rnopdepXaHua TemrepaTypbl oxnaxzaatoLlen Bofbl B KOHAeHcaTope. [peobpa3oBaTeny YacToTbl MOXKHO TakKe MCMONb30BaTbh
JNA BKIIIOYEHVA 11 BbIKIIIOYEHNA BEHTUNATOPa NO Mepe HeobxoaumocTu. Mpu ncnonbzosaHum Danfoss VLT® HVAC Drive
nageHne CKOpoCTY BpalLleHUA BEHTUNATOPOB rPaguvpHN HUKe onpefenieHHoro npegena NpyMBoanT K nageHuto

3¢ PpeKkTMBHOCTY oxnaxkaeHua. MNpu ncnonb3oBaHUK Npeobpa3oBaTens YacToTbl C BEHTUISTOPOM rpagnpH, 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, HMXEe YPOBHA KOTOPOW OMyCTUTbCA Henb3A.

I'Ipeo6pa3OBaTenb YacToTbl MOXeET ObITb 3anporpaMMrnpoBaH Ha nepexod B PeXum oxunaaHua Unm oCtaHOB BEHTUNATOPa A0
TOro MOMeHTa, Korga n0Tpe6yeTcs| 6onee BblCOKas CKOpPOCTb. MHOFD,a BEHTUNATOPDbI rpagupPHN NMEKOT HeXeNnaTeslbHble
4acCTOTbl, Ha KOTOPbIX BO3MOXHa Bm6pau|/|$|. DTW YacTOTbl NErKO NCKAYaloTCA nyTem nporpamMmmnpoBaHnA B npeo6pa303aTene
4acCTOTbl NponycKkaemMblX Anana3oHOB YacCToT.
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PucyHok 5.18 Ucnonb3oBaHue npeobpa3oBaTenisl YaCTOTbl C BEHTUIATOPOM rpagvpHu

3anpocuTe y noctaBwuka obopygosaHus Danfoss gokymeHT Cooling Tower Fan: Improving Fan Control on Cooling Towers
application note (BeHTUNATOp rpagnpHN: yCOBEPLUEHCTBOBaHME YNPaBNeHNA BEHTUAATOPaMM Ha rPaAVpPHAX, NpUMeYyaHune no
NPVYIMEHEeHNIo).
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5.3.4.4 Hacocbl KOHAEHCATOPOB

Hacocbl KoHOEHCaTOPHOW BOAbI UCMOSb3YIOTCA F1aBHbIM 06pa3omM AfiA obecrneyeHmns UMPKYNAUMM BOAbl Yepes
KOHAEHCATOPHYIO CEKLUMIO OXnaanTenei ¢ BOASHbIM OXNaXKAeHNeM U CBSI3aHHYI0 C HUMU rpaanpHio. KoHaeHcaTopHas Boaa
OTOMpPAET TeMO U3 KOHAEHCATOPHON CEKLMU 1 BbIMyCKaeT ero B atMocdepy B rpagupHe. Takne cuctembl — 3TO Hanbonee
3¢bpeKTVBHbIE CPefCTBa ANs MOSyYeHUsA oxnaxkaeHHoN Boabl. OHM Ha 20 % 3¢ deKTMBHEE OxnaXKaaloWwmnx cUcTem C
BO3AYLIHbIM OXNaXAeHMeM.

PeweHue VLT®
Mpeobpa3soBaTenu YacTOTbl MOXKHO WUCMOMb30BaTh C HACOCAMN KOHAEHCATOPHON BOABI; 3TO NO3BONUT M36eXaTb
HEOb6XOAMMOCTM 6aNaHCUPOBKN HACOCOB C MOMOLLbIO APOCCENbHOMO KianaHa WM MOATOHKM KPbIfbYaTKI Hacoca.

Mcnonb3oBaHne npeobpasoBatens 4acToTbl BMECTO APOCCENIbHOMO KfanaHa no CyLwecTBy SKOHOMUT SHEPruio, Kotopas 6Obina
6bl MOroLeHa KanaHoM. JTa SKOHOMUA MOXeT gocturate 15-20 % u 6onee. MNoaroHKa KpbiibyaTKM Hacoca HeobpaTuma. 5
Ecnn ycnoBusa nsmeHsioTca n Tpebyetcsa 6onee BbICOKMIN Pacxof, KpbUbYaTKy NPUXOAUTCA MEHATb.
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PucyHok 5.19 Ucnonb3oBaHune npeobpasoBaTens 4acTOTbl C HACOCOM KOHAEHcaTopa

3anpocwuTe y noctaBwumKka obopynosaHuaDanfoss pokymeHT Condenser Pumps: Improving Condenser Water Pumping Systems
application note (Hacocbl KOHAEHCATOPOB: YCOBEPLUIEHCTBOBaHME HACOCHbBIX KOHTYPOB KOHAEHCAaTOPHOW BOAbI, MpUMeYaHve
Mo NPUMEHEHMIO).
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5.3.4.5 lNepBnYHbIE HaCcOChI

B NepBMYHO-BTOPUUHBIX HACOCHDBIX CUCTEMAX MEPBUUHbBIE HACOCHI MOTYT MOAAEPMMBATb MOCTOAHHBIN MOTOK Yyepes
YCTPOWCTBA, Ha SKCMyaTaumio 1 ynpasfieHne KOTOPbIMU HeBMaronpuaTHO BAUAET NepemeHHbIi pacxod. MeTog nepeuyHomn/
BTOPVYHOW NepeKauku OTAeNSeT NePBUYHbIN, TEXHONOMMUECKUI KOHTYP OT BTOPUUYHOIO, pacnpenennTesibHOro KOHTYypa.
Takoe oTAeneHvie No3BOMIAET TakKUM YCTPOWCTBAM, KaK OXMaAMTesNin, MMeTb MOCTOAHHbIV PACUETHbIM PacXod U HOPManbHO
paboTaTb NpW N3MEHEHNIN NMOTOKA B OCTa/IbHOM YacTu cucTeMbl. Kora ckopocTb NoToKa (pacxofd) B Ucnaputene oxnagutens
CHUKAETCA, BOLA HAauMHAET nepeoxnaxaatbca. Mo mepe nepeoxnaxxaeHusa oxnaguTenb CTPEMUTCA YMEHbLUUTb OXMaXaatoLLyto
CNoco6HOCTb. ECnmn pacxod nagaeT 4OCTaTOUHO CUIbHO WK CIIULLKOM ObICTPO, OXaAUTENb HE MOXET B MOJSIHOW Mepe
COpOCUTb CBOIKO HarpysKy, 1 3alimTa OT HU3KOW TeMMepaTypbl NCMApPUTENs OTKIOYAeT OXNnaguTesb, Mpu 3Tom TpebyeTca
pyuHon c6poc. Takaa cuTyaumna obbluHa AnA 6OMbLUKX YCTAaHOBOK, HE MMEIOLWMX NEePBUYHO-BTOPUUHBIX HACOCHBIX CUCTEM,
0CO6EHHO eCnin YCTaHOBKM copepKaT 2 1 Gonee oxnaguTens, paboTatowmx napaniensHo.

PeweHue VLT®
B nepBuUHYI0 CUCTEMY MOXHO [106aBUTL Npeobpa3oBaTesib YacToTbl, YUTOBbI 3aMEeHNTb UCMONb30BaHIE APOCCENbHOMO
KnamaHa U/vnn NofroHKY KPbIbYaTOK U COKPaTUTb IKCRyaTaLMOHHbIe pacxoabl. PacnpocTpaHeHbl 1Ba cnocoba yrnpasieHus:

Pacxogomep, yCTaHOBMIEHHbIN Ha BbiIXOofe Ka)Aoro oxnagutens, No3BOAUT yNpaBiAaTb HACOCOM HamnpAMmyio,
MOCKOJbKY Tpebyemblii pacxof M3BecTeH 1 noctosiHeH. Mpu ncnonb3osaHun M-perynatopa npeobpasoBatenb
yacToTbl OyfeT Bcerga noaAepKrBaTh HAONEXALMA PAacXof, AaXKe KOMMEHCMpPYs Npu HeobxoammocTr
U3MEHsIIoLLeecs COMPOTUBIIEHVE NEPBUYHOrO TPYOONPOBOAHOIO KOHTYPA, KOrAa OXnaguTenu U Ux Hacochl
BKJTIOYAIOTCA U BbIKJTIOYAIOTCA.

OnepaTtop MOXeT NoKalbHO MEHATb CKOPOCTb, YMEHbLUAA BbIXOAHYIO YacTOTY A0 JOCTVKEHNA PacyeTHOro pacxopa.
Mcnonb3oBaHve npeobpa3oBaTeniA YacTOTbl ANA YMEHbLUEHNA CKOPOCTU Hacoca NOXoXe Mo AeiCTBMIO Ha NOATOHKY
KpbINbYaTKM Hacoca, Ho ABnAeTcA 6onee 3gpdeKTUBHbIM. banaHCMPOBOUHDI KOHTAaKTOP NPOCTO YyMeHbluaeT
CKOPOCTb Hacoca A0 Tex Mop, Noka He GyaeT AOCTUIHYT Hajsiexallmii pacxopd, nocsie Yero CKOpocCTb OCTaeTcA
HeusmeHHol. Hacoc paboTaeT Ha 3TON CKOPOCTM MPU KaXAOM BKoUeHUW oxnagutens. [ockonbKy nepBuYHbIn
KOHTYp He MMeeT ynpaBiaAowWyX KnanaHoB WK WHbIX YCTPOWCTB, KOTOPble MO Obl BbI3BaTb M3MeHeHne
XapaKTepUCTMKU CUCTEMDbI, @ PAaCCOrIacoBaHMeE M3-3a BKIIOYEHNA W BbIK/IIOYEHNA HACOCOB 1 OXNlaAuTeneil HeBENnKo,
3Ta PUKCUMPOBaHHAA CKOPOCTb OCTaeTcA COOTBeTCTBYoLW el TpeboBaHmaM. Ecnu B Byaylwem notpebyetca yBennuntb
pacxof, MOXHO MPOCTO YBENNYNTb CKOPOCTb BpalLeHVA Hacoca C NomoLLblo npeobpa3oBaTenia YacToTbl, a He
npuobpeTaTb HOBYIO KPblfbYaTKy Hacoca.

20
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PI/ICyHOK 5.20 Ucnonb3oBaHue npeoﬁpasoBaTeneﬁ YacCToTbl C NepBNYHbIMN HAaCOCaMN B NePBUYHO-BTOPUYHbLIX HAaCOCHbIX
cncTemax

3anpocwuTe y noctaBwyka obopyaosaHua Danfoss gokymeHT Primary Pumps: Improving Primary Pumping in Pri/Sec System
application note (MepBUYHbIE HACOCbI: yCOBEPLUEHCTBOBaHVE NEPBUYHON NepeKkaykn B NepPBUYHO-BTOPUYHbBIX HACOCHbIX
cncTeMax, MpuMeYaHve no NPUMeHEHMIo).
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5.3.4.6 BTropunuHble HacoCbl

BTopuryHblE HAacOChI B MEPBUYHO-BTOPMYHOWN HACOCHON CMCTEME OXNaX[AEHHOW BOLbl UCMONb3YIOTCA ANA pacnpeaeneHns
OXJIAXXJEHHON BOAb! 13 NMEPBUYHOTO TEXHOJIOTMYECKOro KOHTYpa K Harpyskam. MNepBUYHO-BTOPMYHAA HacOCHas cuctema
UCMOJb3yeTca ANiA OTAEeNeHNA OgHOro TPYOOMNpPOBOAHOIO KOHTYpa OT APYroro ryapasnvnyecku. B aTom ciydyae nepBuYHbIv
HacoC NoaaepK1BaeT NOCTOSHHBIV MOTOK Yepe3 OXNMaguTenu, B TO BPeMsA Kak BTOPMYHbIE HACOCHI U3MEHSIOT BENTUUYUHY
pacxopa u obecrneunBaloT Nlyyllee yrpaBlieHE Y SKOHOMUIO SHEPTUN.

Ecnu TexHonorna nepBMYHOro/BTOPUYHONO KOHTYPOB He MUCMOMb3YeTcA, U CUCTEMAa UMEET KOHCTPYKLMIO C NepeMeHHbIM
06bEMOM, TO MPU JOCTATOYHO CUIIBHOM WM CIIMLIKOM ObICTPOM YMEHbLUEHUM pacxoda OxlaguTenb He CrnocobeH
Hagnexalym obpasom cOPOCUTb CBOK Harpysky. 3almTa OT HU3KOWN TemrnepaTypbl UCMapUTENA OTKIIOUAET OXNaauTeNb,
nocne yero Tpebyetca pyuHoi cbpoc. Takas cuTyauus o6bluHa AnsA 6ONbLIMX YCTaHOBOK, OCOGEHHO eC/n YCTaHOBKM
cofepaT ABa 1 6onee oxnaguTtenei, paboTalowWwmx napannenbHo.

PeweHne VLT®

XOTA NEPBUYHO-BTOPUYHAA CHCTEMa C 2-XOfIOBLIMI KNanaHamu yiyylliaeT sHeprocoepexeHune 1 obneryaeT ynpasneHue
CUCTEMOIA, NCMONb30BaHWe NpeobpasoBaTeNieil YacToThl ellje GONblLE YBENUUMBAET SKOHOMIIO SHEPTVN U yNyyLiaeT
BO3MOXHOCTM yrpaBneHus. Mpy NpaBUNbHOM PacnoNoXeHnN AaTunka AobaBreHne npeobpasoBaTeneil YacToTbl NO3BONAET
M3MEHATb CKOPOCTb HAaCOCOB TaKWM 06pa3oMm, UTobbl ClefjoBaTh XapaKTepPUCTHKE CUCTEMDI, @ HE XapaKTepUCTUKe Hacoca. ITo
MCKMIOYaeT MOTepn SHEPrUM U YCTpaHsaeT GONbLYI0 YacTb U3GLITOUHOMO aBNeHUs, KOTOPOMY MOTYT MOfBEPraThCA 2-XOA0BbIe
KnamnaHbi.

Mpu [BOCTMKEHNN OTCNIEXMBAEMBIX HAarpy30K 2-XOA0BbIe KfamnaHbl 3aKpblBaloTCA, UTO YBENNUMBAET Nepenaj AaBieHns,
n3MepaeMblil Ha Harpyske 1 2-xofoBOM KnanaHe. Korga nepenap AaBieHNsA HauMHaeT pacTu, BpalleHne Hacoca 3amepnneTcs,
UTOGbI COXPAHUTb KOHTPOJbHbI HaMoP, Ha3blBaeMblil TaKXKe YCTaBKOW. ITa yCTaBKa BbIUMCIIAETCA MyTEM CYMMUPOBAHUA
NafeHnsa JaBfeHNA Ha HarpysKe 1 Ha 2-XO[OBOM KinanaHe B PacuyeTHbIX YCIOBUSX.

YBEJJOMJIEHU

I'IpV| napanneanoﬁ paGOTe HECKOJIbKUX HAaCOCOB MaKCUMaJibHOe BHEPFOCGQPE)KQHVIG AOCTUraeTcAa, Korga oOHn
BpaljaloTca C oAnHaKoBou CKOPOCTbIO, KaK npun pa60Te OT HAnBNAyanbHbIX npe06pa3OBaTenel7| Y4acToTbl, TaK N OT
ogHoro npeoﬁpasoBaTenﬂ YacToTbl, ynpaBadAlowWwero HeCKoIbKkumMmn napasnenbHbiIMU Hacocamu.
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PI/ICyHOK 5.21 Ucnonb3oBaHne npeoGpasoBaTenel?l YacTOoTbl C BTOPUYHbIMU HacoCaMU B NepPBUYHO-BTOPUYHbIX HAaCOCHbIX CUCTEMaX

3anpocuTe y noctaBwymKka ob6opyaoBaHua Danfoss gokymeHT Secondary Pumps: Improving Secondary Pumping in Pri/Sec System
application note (BmopuyHele Hacocel: ycogepuieHCMBo8aHUe 8MOPUYHOU nepekayku 8 NepeuUYHO-8MOPUYHbIX HACOCHbIX
cucmemax, npumeyaHue no NPUMeHEeHUIO).
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

5.4 ba30Bbll KaCKaf-KOHTponnep

Ba3oBbI Kackaa-KOHTPONNEP NCNOb3yeTcA B HACOCHbIX
YCTaHOBKaX, OT KOTOpbIX TpebyeTca nopaepaHue
onpeneneHHOro AasseHna (Hamopa) Uix ypoBHA B
LWIMPOKOM AMHaMMyeckoM AunanasoHe. Pabota 6onbluoro
Hacoca C NepeMeHHOl CKOPOCTbIO BPaLLeHNA B LMPOKOM
OnanasoHe He ABMAETCA MAeaNbHbIM peLlleHneM BBUAY
Hu3koro KIM[ Ha NOHWXKeHHOW CKOpOCTW. Ha npakTuke,
npenenom aBnaetca 25 % OT HOMUHANbHOW CKOPOCTY NP
MOMHON Harpyske Hacoca.

B 6a30BOM KacKagHOM KOHTposnnepe npeobpasosaTesnb
YacToTbl YNPABAAET LBUraTENIEM NEPEMEHHOW CKOPOCTU
(BemywmMm) Kak HaCOCOM MEPEMEHHOW CKOPOCTU Y MOXET
CO3AaTh Kackag C ydacTmem eue ABYX HaCOCOB MOCTOSHHOM
CKOPOCTY, BK/OYan U BbiKMoYasa vx. Mogknounte
LOMOSIHUTENIbHBIE HACOChI C MOCTOSHHOW CKOPOCTHIO
HEMoOCPeACTBEHHO K CETW 3MeKTPOonuUTaHus nmbo uepes
YCTPOWCTBA NMABHOrO MycKa. YnpasfeHne nepemeHHom
CKOPOCTbIO BCEI CUCTEMbI MPOV3BOAMTCA NYTEM U3MEHEHWS
CKOPOCTY BpaLleHUsa NepBOHavasbHOro Hacoca.
MepemeHHasA CKOPOCTb MO3BOMISAIET COXPAHUTL MOCTOSHHOE
[aBneHne, yMeHbLIasn TeM CambiM MexaHudecKue
HanpskeHWs B cucteme 1 obecrneumnsasn naasHylo paboty
HAaCOCHOW CUCTEMDbI.

Constant Speed
Pumps (2)

Variable Speed
Pumps (1)

ressure Sensor

Motor starter

Frequency Converter
with

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

Beaywmin Hacoc C NOCTOAHHOW CKOPOCTbIO

JBuvratenu JOMXHbI 6bITb OAUHAKOBOIO TUMOpa3mepa.
Ba3oBbIl Kackaa-KOHTpoep NO3BONSET Npeobpa3oBaTesio
YacTOTbl YyNPaBAATb HAaCOCaMM OAMHAKOBOrO TMMoOpasmepa
(B KONIMYeCTBE O TPeX) C MOMOLLbIO ABYX pene,
BCTPOEHHbIX B MpeobpaszosaTenb YacToTbl. Ecnm Hacoc
nepemMeHHOl CKOpOCTU (BedyLnin) NOAKOYEH
HernocpeAcTBEHHO K Npeobpa3oBaTtenio YacToTbl, 2 ApYrux
Hacoca ynpaBnATCA AByMA BCTPOEHHbIMU pene. Korga
BKJIIOYEHO YepeaoBaHve BefyLero Hacoca, Hacochl

NOAKMIYAKTCA K BCTPOEHHbIM pene n I'Ip606pa3OBaTeJ1b
4YaCTOTbl MOXET pa60TaTb C ABYMA HacoCaMu.

YepepoBaHue BegyLlero Hacoca

[Buratenn gonmxHol 6biTb OAMHAKOBOro TUMNopasmMepa. JTa
bYHKUMA NO3BONAET OCYLIECTBAATL LUKANYeCcKoe
nepeknoyeHve npeobpasoBaTens YacToTbl MEXAY
Hacocamu B cucteme (He 6osee 2 HacocoB). B Takom
pexume Bpemsa paboTbl pacnpefenseTca Mexay Hacocamu
6osiee paBHOMEPHO, UTO COKpaALLaeT TEXHMYECKoe
obcnyxnBaHVe U yBENNUMBAET HAfEXHOCTb U CPOK CIyXObl
cucTembl. YepeoBaHve BedyLLero Hacoca MOXeT
NPOVCXOAUTb MO KOMAaHAHOMY CUTHany unv npu
KackagnpoBaHuu (gobaBneHnn Apyroro Hacoca).

KomaHpon moxeT CNYXKUTb pPy4YyHOE YyepenoBaHne nnn
CUrHan cobbitns yepenosaHuA. Ecnn Bbl6|/|paETCﬂ cobbITne
yepeanoBaHuUA, YepenoBaHne Begywero Hacoca MoXxeTt
nponcxoanTb Npn NOABNEHUN KaXAoro cobbITUS. ﬂ,OCTyFIHbI
canepyouime BapuaHTbl:

. Mo UCTEUEHWUV BPEMEHU TaiMepa YepeaoBaHus

. B 3a[laHHOE BPEMS CYTOK

. npwv nepexofe BeAyLEro Hacoca B PeXxnm
OXMAaHUS.

BkntoueHue onpepensetca GakTMUECKON Harpy3Kom
cucTembl.

OTaenbHbIN NapaMeTp OrpaHMyMBaeT YepefoBaHNe TONbKO
B TOM Cnyyae, ecnv Tpebyemas obuian
Npov3BOAMTENbHOCTb NpeBbiaeT 50 %. Obuwasn
NPON3BOANTENBHOCTb HAacoCa ONpefenaeTca Kak cymma
NPOn3BOANTENbHOCTEN BeAyLlero Hacoca U HacocoB C
OMKCMPOBAHHON CKOPOCTHIO.

YnpaBneHune nonocamu

B cuctemax KackafjHOro yrnpaBieHus, Yytobbl n3bexartb
YacToro nepeksYeHNa HacoCOB, NMEKLWNX
bOUKCMPOBaAHHYI0 CKOPOCTb, HY>KHOE [1aBJieHNe CUCTEMbI
06bIYHO MOALEPXKMBAETCA B HEKOTOPOWA nonoce
(uHTepBane), a He Ha NOCTOSHHOM ypoBHe. Heobxogumas
nonoca Ana pabotbl obecneyrBaeTcs NoaoCcon
KackaanpoBaHus. Korga npoucxoanT cuibHoOe u GbicTpoe
M3MEHEHUE AaBNeHNA B CUCTEME, MoNioca GIOKUPOBaHWSA
6/10KMPYET NMoNocy KackaAvpoBaHUs, NpefoTepallas
HeMe[J/IeHHYI0 peakUuuio Ha KPaTKOBPEMEHHOE U3MEHeHune
fasneHna. MoXHO 3anporpammmnpoBaTb TaiMmep Mosochl
6/I0KMPOBaHMA Ha NPefOTBPALLEHME BKIIOYEHUS A0 TEX
nop, Noka He CTabUNU3MpPyeTcs AaBrieHre B CUCTEME U He
YCTaHOBUTCA HOPManbHOE perynmpoBaHue.

Koraa Kackag-KoHTposiep BKIIIOUEH U npeobpasosaTtenb
UacTOTbl BbIAAET ABAPUIAHBIN CUrHaM OTKIIIOUYEHUA, HAanop B
CrCTEME MOALEPKMBAETCA NYTEM BKITIOUEHUA U
BbIK/OUEHMS1 HACOCOB C GUKCMPOBAHHON CKOPOCTbIO.
YTo6bl NpeaoTBPaTUTL YacToE BKIIOUEHME U BbIKIOUEHME 1
CBECTV K MUHVMYMY KonebaHus AaBieHns, BMECTO Mosochl
BKJTIOUEHVISA/BbIKITIOYEHUA UCMONb3YeTcs Gosee WpoKas
nosoca GprUKCMpPOBaAHHOM CKOPOCTW.

MG16C350
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OcobeHHOCTU n3genusa

VLT® HVAC Drive FC 102

5.4.1.1 KackagmpoBaHMe HAaCcOCOB C
yepefoBaHMeM Befyllero Hacoca

Mpu paspelleHHOM YepeaoBaHMM BeAyLLEro Hacoca
OCYLLIECTBNIAETCA ynpaBrieHne He Gonee ueM AByMms
Hacocamu. o kKomaHpae yepenosaHua MMU[-perynatop
OCTaHaBNMBaETCA, BeAyLMin HaCOC pa3roHAeTCA Ao
MWHUManNbHOW YacToTbl (fus) 1, MOCNe HeKoTOpoON
3alepXKK1, 4O MAKCUManbHOM 4acToThbl (fuakc). Korga
CKOPOCTb BefyLlero Hacoca AOCTUraeT YacToTbl
BbIKJTIOYEHNA, HAacOC C GUKCMPOBAHHON CKOPOCTbIO
BbIK/IlOYaeTca (BbIBOAUTCA U3 Kackaga). Begywun Hacoc
NPOoJOKAET Pa3roHATbLCA, a 3aTEM 3aMelnAeTca Jo
OCTaHOBa, 1 0ba pene pa3mbIKaloTCS.

Alternation 2
command/PID stops <
fmax T ! :‘91
\ <
Destaging freq. . %%\v Il Mains operation g
1‘rnin S — T T 2
| | | ime
| | | PID contr.
starts
fmax — — — — ~J | I~ —
Staging freq.,] — — — — —
gingireq Mains operation| |
ps, Time

PucyHok 5.23 YepepoBsaHue Bepyllero Hacoca

Mocne HEKOTOPOI 3afepPXKKM pene Hacoca ¢
bVKCMPOBAHHON CKOPOCTbIO BKIIOYAETCS, U STOT HAacoC
CTaHOBUTCA Befywmm. HoBbI BeAyLMin HAacOC pa3roHsAeTcs
A0 MaKCMManbHOW CKOPOCTH, a 3aTeM 3aMeanseTca Ao
MVHVMAsbHOM CKOpOCTY. Mpy 3aMefieHnn 1 SOCTUKEHUN
YacTOTbl KAaCKagUPOBaHUA MPEXHUIA BEAYLNIA HACOC
MOAKITIOUAETCA K MUTAIOLEN CETU B KauecTBe HOBOro
Hacoca ¢ GUKCUPOBAHHOW CKOPOCTbIO.

Ecnu Bepywwmin Hacoc yxxe paboTaeT npu MUHUMaNbHON
yactote (fuus) B TEUEHME 3aMPOrPaMMMPOBAHHOIO
NPOMeXyTKa BpeMeHW BMeCTe C HaCOCOM, UMEIOLLUM
dUKCMPOBaHHYIO CKOPOCTb, STOT BeAyLMI HAacoC He
OKa3blBaeT 60NbLIOro BAMAHMA Ha cuctemy. Koraa
3anporpammrpoBaHHOe BpeMsA Talimepa UCTeKaeT, BeAyLmi
Hacoc BbIBOAMUTCA U3 KacKafa, YTo no3sonsaeT nsbexartb
npobnem, CBA3aHHbIX C HArPEBOM BOADI.

5.4.1.2 CocTtoAHue n paboTta cuctembl

Mepexop Beaylero Hacoca B pexmm oXKugaHua
oTtobpaxaetca Ha LCP. Begywmin Hacoc MOXHO YepefoBaThb
N B peXxume oXxuaaHus.

Korpa Kackap-KoHTponnep BK/loueH, paboyee coCcToAHMe
KaM[oro Hacoca 1 Kackaf-KOHTposiepa oTobpakaeTca Ha
LCP. OTobpaxaetca cnefyiolasa nHbopmMauus:
. CocToAHME HAacoCOB — MyTeM CYUTbIBAHUA
COCTOAHMNA pefle, COOTBETCTBYIOLNX KaXxaoMy
Hacocy. [lncrnneli nokasbiBaeT HAaCOCbI, KOTOPble
3anpeLyeHbl, OTK/IloYeHbl, paboTatoT oT

npeobpasoBaTena YacToTbl MAKU paboTaloT OT
ceTu/nycKaTtens Buratens.

. CocTosAHMe Kackaga — MyTem CUMTbIBAHUA
COCTOAHMA Kackaf-KoHTponnepa. Ha aucnnee
oTo6paXKaloTCa cnefylowme CoCTOAHNSA:

- KacKag-KOHTPOMNep OTKIIIoUeH
- BCE HACOChl OTK/OYEHDI

- BCE HACOChl aBapUNHO OCTAHOBJIEHDI
- BCE Hacocbl paboTatoT

- HaCcoCbl C GUKCMPOBAHHOIM CKOPOCTHIO
BK/TI0UEHDBI/BbIKIIOYEHDI

- BbINONIHAETCA YepenoBaHne Bepyuiero
Hacoca

o B OTCYTCTBME NOTOKa BCE HACOChI C
CI)I/IKCI/IpOBaHHOVI CKOPOCTbIO BbIK/TKOYAKOTCA NO
OTAENBbHOCTU A0 NpeKpaweHNAa COCTOAHUA
OTCYTCTBUA NOTOKa.

5.5 OnwucaHne AMHAMNYECKOro
TOPMOXKEHMA

J1Hamnyeckoe TOpMOXKeHWe 3amefnseT ABuUraTenb OAHUM
13 cnegytowmx cnocobos:
. TopmoXKeHne nepeMeHHbIM TOKOM

SHeprus TOPMOXKeHUA pacrnpenenseTcs B
ABuvratesne nyteMm n3meHeHVsA COCTOSIHUIA NoTepb B
asuratene (napamemp 2-10 Brake Function = [2]).
DyHKLMA TOPMOXKEHNA NMEPEMEHHBIM TOKOM He
MOXET MCMOMb30BaTbCA B MPUMEHEHUAX C
BbICOKOW 4acTOTOM LUKNNYECKMUX onepauunin,
NMOCKOJIbKY 3TO MPVBOAUT K NeperpeBy ABUraTens.

. TopmoXeHne NOCTOAHHbIM TOKOM
MocToAHHBIN TOK C NepemogynAumen,
pobaBnaemMblii K NepeMeHHOMY TOKY, [elcTByeT B
KayecTBe CMrHana MHAYKUMOHHOIO TOPMOXEHUA
(napamemp 2-02 DC Braking Time * 0 c).

. Pe3uctuBHoe TopmoxkeHune
TopmosHon IGBT nogaepxunsaet
nepeHanpsXeHre Ha YPOBHe HUXe
onpepeneHHOro nopora nyTem HanpaeneHus
SHeprumn TOPMOXXEHUA OT fABUraTena K
NOAKJIIOYEHHOMY TOPMO3HOMY PE3MCTOPY
(napamemp 2-10 Brake Function = [1]). Mogpo6Hee
0 Bbl6OpE TOPMO3HbIX PE3UCTOPOB CM.
Pykogodcmso no npoekmuposaruio VLT® Brake
Resistor MCE 101.
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Ocob6eHHOCTVN n3genns PyKOBOACTBO Nno NPOeKTNpoBaHNIO

Ana npeobpa3soBaTteneil YacToTbl C NAATON TOPMO3a MCMoNb3yeTcAa Topmo3Hol IGBT ¢ knemmamu 81(R-) n 82(R+) ana
MOAKIIIOYEHUA BHELHEro TOPMO3HOro pe3mncropa.

(DyHKLlI/Iﬂ TOPMO3HOIo IGBT CNIYXKUT ONA OrpaHNYeHnA HanpAaXeHnAa B Uuenu noCToOAHHOIO TOKa, Korga npeBbileHO
MaKCMManbHOE HanpAeHwue. OFpaHVIquI/Ie HanpAaxeHnAa ocywecTBnAaeTca nocpeCcTtBOM KOMMYTaLn BHELWWHErTO pe3ncTopa
Ha WWHe NOCTOAHHOIO TOKa, YTO6bl CHATb U36bITOUHOE HanpAaxeHne NOCTOAHHOIO TOKa B KOHAEHCATOPAX WKHbI.

BHeluHee pacnonoxeHne TOPMO3HOIO Pe3nCTopa UMEET TO NPEUMYLLECTBO, UTO PE3UCTOP MOXHO BbiGpaTh B 3aBUCMMOCTY OT
NoTpe6bHOCTEN NPUMEHEHUS; MPU 3TOM SHEPrUs Pe3ncTopa paccerBaeTcs 3a npeaenam NaHenn ynpasneHus, yto 3awmuaeT
npeobpasoBaTenb YacTOTbl OT MEPErpeBa Npw NneperpysKe TOPMO3HOTO pe3ncTopa.

Ha nnate ynpaBneHus obpa3syeTcs curHan gpansepa 3aTBopa Topmo3Horo IGBT, KoTopblii Yepes CUnoByto MiaTty NUTaHus u 5
nnaTty gpariBepos nocrtynaet B Topmo3Hou IGBT. Kpome Toro, cunosasa nnata NUTaHUA 1 NAaTbl YNpaBieHNa OTCNEXMBAIOT

Topmo3Hon |IGBT, npefoTepaLlad BO3MOXHOCTb KOPOTKMX 3aMblkaHu. CnnoBasA nnata NUTaHWA TakxKe oTCnexunusaeT

TOPMO3HOW pe3ncTop, MpeaoTBpaLlan neperpysku.

5.6 OnwucaHue pasgeneHnsa HarpysKkm

Pasgenenue Harpyskm — 370 (byHKLI,VIﬂ, KOTOpPaA NO3BOJIAET NoAKNKYaTb Uenn NOCTOAHHOIO TOKa HECKOJIbKUX
npeo6pasoBaTenel7| 4acToThbl, 6naro,u,apﬂ 4yemy Co3[aeTcAa CUCTEMa C HECKOJTIbKUMA npeo6pasoBaTenﬂMM 4acToTbl AnA pa6OTbI
C OIHOW MeXaHn4ecKomn Harpy3K017|. PasgeneHne Harpysku obecneynBaeT canepyouine npenmywecTtsa:

SHeproc6epexeHne
JBviratens, paboTaloluin B pekynepaTMBHOM PEXMMe, MOXET CHabXaTb dHepruel npeobpasoBaTenn YacToTbl, KOTopble
paboTaloT B ABUraTeNIbHOM PEXUME.

CHUXeHne NoTpe6GHOCTU B 3aMacHbIX YacTAX
O6bluHO AnA BCel CUCTeMbl NPeobpa3oBaTens YacToTbl TpebyeTcs NULb OLUH TOPMO3HOW PE3NCTOP — He HYXKHO
yCTaHaBNMBaTb TOPMO3HOW PE3NCTOP ANA KaXXAoro npeobpasoBaTens 4acToTbl.

PesepBHOe nuTaHue
B cnyuae c60a B ceTv NUTaHUA BCe CBA3aHHble Npeobpa3oBaTeniv YacToTbl MOTYT NMUTATbCA Yepes Lerb NMOCTOAHHOIO TOKa OT
pe3epBHOr0 UCTOYHUKA NUTaHKA. CrcTeMa MOXET NPOAOIKUTL PaboTaTb WY BbINOAHUTL KOHTPOIMPYEMbI OCTaHOB.

I'IpenBapl/lTeanble ycnoBua

I'Ipew:le 4yemM ncnonb3oBaTb (I)yHKLll/II'O pa3peneHna Harpysku, HeobxoauMo obecneynTb BbINONHEHME canegyowmnx yCJ'IOBVIVIZ
. I'Ipeo6pasoBaTenb YacToTbl JOMKEH BbITb OCHALLEH KiieMMamu pasgeneHnAa Harpysku.

. Cepusa NpoayKToB A0MXHa 6biTh oAMHaKkoBoii. Tonbko Npeobpaszosateny yactotbl VLT® HVAC Drive FC 102 moryT
MCNoMb30BaThcA C APyrMMM Npeobpaszosatenamu yactoTsl VLT® HVAC Drive FC 102.

. MpeobpasoBaTeny YacToTbl AOMXKHbI ObITb pacnonoxeHbl GpUnYeckn 6M3KO APYr K APYry Tak, 4Tobbl paccToAHMe
MeXay HUMK He npeBblwano 25 m (82 dyTa).

. I'Ipeo6pasoBaTer|V| 4YaCTOTbl AOJIXKHbI MME€Tb O4NHAKOBOE HOMUHaNbHOE HanpAaXXeHue.

. Mpwn pobaBneHNn TOPMO3HOrO PE3NCTOPA B KOHGUIypauumio pacnpemeneHns Harpysku Bce npeobpasosartesnu
YacToTbl JOMKHbI ObITb OCHALLEHbI TOPMO3HbIM MPepbIBaTENEM.

o Knemmbl pasfeneHnAa Harpyskm AOMXHbl NCNOSIb30BaTbCA B COYETAHUM C NpefoXpaHUTenAMn.
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Ocob6eHHOCTN n3genus VLT® HVAC Drive FC 102

Cxema cuctemsl ¢ pa3geneHmnem Harpysku, B KOTOpOVI NPUMEHAIKOTCA Hanny4dlimne MmeToabl, NnpnBegeHa Ha PucyHOK 5.24.

DC connecting point for 9
additional drives in the g
load sharing application L
2xaR-1000 A D D 2xaR-1500 A D D gapp g
315 kW 500 kW
—91 96 | 91 96
192 97 192 97
93 98 93 98
82 81 82 81

3x1.2%

3x1.2% ggg é

3x Class L-800 A [

/YL

—
==
—
==
——

- 3xClassL-1200 A

==
=
==

Mains connecting point for
additional drives in the
o— load sharing application
Common mains
disconnect switch

380V

PI/ICyHOK 5.24 Cxema cucTembl C pasfeneHnem Harpysku, B KOTOPOW NMpUMeHAIoTCA Haunydwmne metoabl,

PaspeneHune Harpysku

B ycTpoiicTBax CO BCTPOEHHbIM pa3feNieHneM Harpysku ectb Knemmbl 89 (+) n 88 (-) nocTtosaHHOro Toka. B npeobpasoBatene
4acTOTbl 3TV KJIEMMbl MOAKMIOYEHbI K LLIMHE NMOCTOAHHOrO TOKa nepef peakTopoMm Lieny MOCTOAHHOrO TOKa M KOHAeHcaTopamm
LUMHbI.

Mpy noaknoYeHUn Knemm C pasgesieHnemM HarpysKu CyLecTBYIOT ABe KoHbUrypaumm.

L] Knemmbl ncnonb3yrTca AnAa oAHOBPEMEHHOro nogknitovyeHnAa Lenen WnHbl NMOCTOAHHOIO TOKa OT Pa3HbIX
npeo6pasoBaTenel7| 4yacToTbl. OTO NO3BONAET 6J'IOKy, HaxoAAuwemyca B pexunme pekynepauunmn, nepefaBaTtb CBoe
n3nnuHee HanpaXeHvne Ha WunHe apyromy 6J'IOKy, KOTOprIﬁ npneoanUT AsuraTesb. PasgeneHune Harpyskm 3tnm
CNOCOB6OM MOXKET CHU3UTb I'IOTpe6HOCTb BO BHELWHUX ANHAMNYECKNX TOPMO3HbIX PE3NCTOPaX, a TakxKe CI'IOCO6CTByeT
SKOHOMUWM 3HEpPrunn. Takum 06pa30M MOXHO COeANHNTb HEOTPaHUYEHHOE YNCNo npeo6pasoBaTenel7| 4acToThbl,

O HAKO Yy BCeX npeo6pa3OBaTene|7| LOJMKHO 6bITb OAHO U TO e HOMUWHaNIbHOe HanpaxeHwne. Kpome TOro, B
3aBNCMMOCTU OT MOLLHOCTU U YnCna yCTpOVICTB MOXeT I'IOTpe6OBaTbCﬂ yCTaHOBKa B Uenn NOCTOAHHOIO TOKa
P€akKTOpPOB NMOCTOAHHOIO TOKa U NNaBKUX I'Ipe,ElOXpaHVITEJ'IeVI NOCTOAHHOrO TOKa, a B NUTaloLWwen cetm — peaKkTopoB
nepemMeHHOro Toka. Mcnonb3oBaHue Takom KOH(I)VIpraLI,VIVI TDE6YET yyeTa pas3inyHbIX cneynanbHbIX d)aKTOpOB.

. Mpeobpa3oBaTenb YacTOTbl MUTAETCA UCKKOUNTENIBHO OT UCTOYHUKA MOCTOAHHOMO ToKa. [niA 3Tol KoHdurypaumm
TpebytoTca:

- NCTOYHUK MOCTOAHHOIO TOKa.

- cnocob nocTeneHHom noAdayny HanpaxeHnA Ha WKNHY NOCTOAHHOIO TOKa nMpwv BKIIOYEHUW.

5.7 OnwucaHune GyHKLUMM peKynepaumnm

PeKynepauvm 006bIYHO MMEeT MecCTo B NPUNOXKEHNAX C HENPEPDbLIBHbIM TOPMOXEHNEM, TaKUX KaK KpaHbI/I'IOﬂ,'beMHI/IKI/I,
HucxogAaume KOHBeVIepr n ueHTpMd)er; SHeprmna 3gecb NoctynaeT U3 3ameanAaemoro gsuratens.

M36bITouHan sHeprus oTBOAMTCA OT Npeobpa3oBaTena YacToTbl OOHUM W3 ClefyloLmnx crnocobos:
. TopMO3HOI NpepbiBaTeNlb PacCerBaeT M3OLITOUHYIO SHEPrMIO B BUAE TeMa BHYTPU KaTylleK TOPMO3HOro pesncropa.

. Knemmbl pekynepauuy no3BosAT NOAKMOUNTL K NPeobpa3oBaTenio YacToTbl YCTPONCTBO peKynepauum
CTOPOHHErO NPOU3BOAUTENSA, MO3BOJIAOLLEE BO3BPALLATb N3ObITOYHYIO SHEPTUIO B NEKTPOCETb.

Bo3BpalleHue 136bITOYHOM SHEPrX B NIEKTPOCETb NpeAcTaBnAeT coboi Hanbonee 3$PeKTVBHLBIN CNocob NCNonb30BaHMsA
pereHepupoOBaHHON SHEPTUN B MPUMEHEHNAX C HEMPEPbIBHbIM TOPMOXEHMEM.
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[ononHutenbHble NAaTbl N NPWH...
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6 [lononHUTenbHble NAATbl U NPUHAANEXHOCTY

6.1 YcTponcTtBa nepnupepuinHom WKHbI

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

enaea 13.2 Homepa 0515 3akasa 0onosiHUMe bHbIX
ycmpoticme/koMniekmos.

6.1.1 VLT® PROFIBUS DP-V1 MCA 101

Ycrpoiicteo VLT® PROFIBUS DP-V1 MCA 101 obecneumnsaet
cnegyolme npeMmMyLlecTsa:
. LLinpokaa cOBMeCTUMOCTb, BbICOKAA HafeXHOCTb,
noagepxKa OCHOBHbIX nocTaswmkos PLC n
B3aIMO3aMeHAEMOCTb C ByayLMMI BEPCUAMN.

. BbicTpas, a¢pdekTBHaA cBA3b, NOHATHaA
YCTaHOBKa, pacliMpeHHas AUarHoCThKa 1
napameTpu3aums, a TakKe aBTO-KOHdUrypauma
JaHHbIX npovecca ¢ nomolpto daina GSD.

. AuMKnuuyeckaa napameTpusauma ¢ NOMOLLbIO
PROFIBUS DP-V1, PROFIdrive nnu KoHe4Hbix
aBTomatoB npodwunen Danfoss FC.

6.1.2 VLT® DeviceNet MCA 104

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

. JononHNTENbHbIM NPEMYyLLeCTBOM ABAAIOTCA
WHTEHCMBHblE METOAMKN MPOBEPKU
coBmectumocT ODVA, KoTopble obecneynBaioT
3KCMNNyaTaLMOHHY0 COBMECTUMOCTb 13AeNunii.

6.1.3 VLT® LonWorks MCA 108

LonWorks npeacraBiset co6oi CUCTEMY CBA3M Ha CETEBbIX
WKHaxX 4nA aBToMaTusaumm 3gaHuin. OHa nossonser
peann3oBaTtb CBA3b MeXAy OTAESIbHbIMML Y3/1aMn B eMHON
cucteMe (ofHOpaHroBas ceTb), obecneynBas
AeLeHTPanM3auuio yrpasneHus.

. OTcyTcTBME HEOOXOAMMOCTU B GOJNBLUION MMAaBHON
CTaHUuMK (BefyLmin-Be4OMbIN).

. MpAamon npvem c1rHanos y3namm.

. Mopnepxka nHTepodeiica co ceobogHom
Tononorunen Echelon (rmbkas npoknagka
KabenbHOM ceTn 1 rnMbKasa ycTaHOBKa).

. Mopaep»Ka BCTPOEHHbIX U AOMOJIHUTENBHBIX
BXO[OB/BbIXOZOB (Nerkaa peanvsayus
[eUeHTpann30oBaHHbIX BXOAOB/BbIXOLOB).

. MpocTan nepegava CMrHanoB AaTyYMKOB Ha PYrow
KOHTpOJNIEep MO MarucTpasibHbiM LUNHAM.

. CepTndurKaLmMa Ha COOTBETCTBME TEXHUYECKUM
ycnosuam LonMark Bep. 3.4.

6.1.4 VLT® BACnet MCA 109

OTKpbITbIN NPOTOKON OO6MeHa AaHHbIMKU ANA
MCMONb30BaHNA B aBTOMAaTVKe 3[JaHUA MO BCeEMY MUPY.
BACnet npefcTaBnsaeT coboit MexxayHapoAHbIA NPOTOKOJ,
KoTopbli obecneunBaeT 3GpEKTUBHYIO MHTErpaLmio BCEX
yacTein obopynoBaHNA aBTOMaTU3aLMUN 34aHUIA OT YPOBHA
WCMONTHUTENbHBIX MEXaHU3MOB A0 CUCTEMbI YMpaBneHNa
30aHVEeM.

. BACnet — 310 MupoBon ctaHgapT AnA
aBTOMaTU3aUnKN 34aHUNA.

. MexayHapogHbiln ctaHgapT ISO 16484-5.

. MpOTOKON MOXHO 1CMOJSIb30BaTb B CUCTEMAX
ABTOMATU3aL MM UHXKEHEPHbIX CeTen 3haHnNn
noboro pasmepa 6e3 NNUEH3MOHHOW NNaThl.

. JononHutenbHoe yctponcteo BACnet nossonser
npeobpasoBaTento YacToTbl B3aMMOAENCTBOBATb C
cncTemMamu ynpaeneHva 3haHneM, B KOTOPbIX
ncnonb3yetca npotokon BACnet.

. BACnet 06bl4HO MCMONb3yeTCA ANA ynpasneHus
obopyaoBaHemM OTOMNEHNSA, BEHTURALIUN,
OXNaXAeHUA N KIMMaTAYeCKOro KOHTPONA.

. MNpotokon BACnet nerko nHterpmpyerca B
mmeloLmeca cetTn annapaTtypbl ynpasneHus.
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6.1.5 VLT® PROFINET MCA 120

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

. Te e Tunbl PPO, uto 1 y VLT® PROFIBUS DP V1
MCA 101, obecneunBatoT NpocToTy Nepexofa Ha
PROFINET.

. MimeeTcs BCTpOeHHbIN Beb-cepBep ANsA yaaneHHown
AVNArHOCTVKMA U CYNTbIBAHMA OCHOBHBIX
napameTpoB NpuUBOAa.

. MNoppepxnsaer MRP.

. Moppepxwnsaetr DP-V1. O6ecneunBaeT nerkyto,
ObICTPYIO M CTaHAAPTU3MPOBaHHYIO 06PaboTKy
UHbOpPMaLMM NO NpeaynpeXaeHUam un
aBapuiHbIM curHanam B PLC, noBbiwwasn
NpPOV3BOANTENIBHOCTb CUCTEMDI.

° Moppepxmeaet PROFIsafe npu ncnonb3osaHun B
couetaHum c VLT® Safety Option MCB 152.

. ObecneumBaeT peanusaumio cornacHo Knaccy
cootBeTcTBUs B (Conformance Class B).

6.1.6 VLT® EtherNet/IP MCA 121

Cetb Ethernet — 370 cTtaHgapT 6yayuwiero gna
OCYLUeCTB/IEHVA CBA3W B NPOMN3BOACTBEHHOM LieXe.
Yctpoiictao VLT® EtherNet/IP MCA 121 ocHosaHo Ha
HOBeliLWen TEXHONOrMN, BOCTYMHOWN ANA NPOMbILLIEHHOro
MCMONb30BaHNA U NPUrOAHON ANA paboTbl faxe B caMblxX
TAXENbIX YCNOBUAX npumeHeHua. Mpotokon EtherNet/IP™
Mo3BOJIAET NepenT OT KOMMepUeckoro npogykta Ethernet
K o6Lemy npombiwneHHomy npotokony CIP™ — stoT
NPOTOKON BEPXHEro YpoBHA 1 06beKTHaa Mofenb
ncnonb3ytotca n B cetax DeviceNet.

YCTponcTBO npeanaraeT HeCKONbKO paclMPeHHbIX
bYyHKUMN, TakKUX Kak:

. BCTPOEHHbIN BbICOKOIODEKTUBHBIA KOMMYTaTOP,
obecneynBaloLKii TOMONOTUIO INHUIA 1
yCTpaHAWNIA HeOOXOANMOCTb BO BHELUHWX
KOMMyTaTopax

. konbuo DLR (HaumHas c 2015 r)

L] ycoBeplweHCTBOBaHHbIE C])yHKLl,I/Il/I KOMMyTauunum n
ANarHoCTuUKn

. BCTPOEHHbIN Be6-cepBep

. NOYTOBas KIMEHTCKan Cyx6a Ans onoBeLyeHs
06 ob6cnyxmBaHUM

. agpecaunsa K OQHOMY U HECKONbKUM YCTPOWCTBAM.

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 UHTEPBANIOM COEAMHEHNI A0 5 MC B 060WX
HanpaBfEHUAX, YTO AENaeT ero OAHNM U3 camblX GbICTPbIX
yctpoicte Modbus TCP Ha pbiHke. [poTokon
obecneunBaeT M36bITOYHOCTb YNPABAAIOWMNX MOZYNEN 1
3aMeHy OfiHOrO M3 ABYX YNPaBAAOLWMNX MOAYSIEN B FOPAYEM
pexume, To ecTb 6e3 BbIK/IIOUYEHNA CMCTEMDI.

B uncne gpyrux Bo3amoxKHoOCTeNn:
. BcTpoeHHbI Beb-cepBep Ans yaaneHHom
OVNArHOCTVKM 1 CYUTBIBAHNA OCHOBHbIX
napameTpoB NpuBoAa.

. HacTporika yBegomneHuin No 3n1eKTPOHHON nouTe
OHOMY WIN HECKONbKUM MonyyaTenam;
yBeJOMNIeHVA OTMPABAAIOTCA NPY BO3HUKHOBEHMWM
nmbo cbpoce onpeaeneHHbIX aBapUnHbIX
CUrHaNoOB MNu npegynpexaeHui.

. [BoHoe nogkntoueHve K rnasHomy PLC gna
obecneyeHnsa M36bITOYHOCTU.

6.1.8 VLT® BACnet/IP MCA 125

JononuutenbHaa nnata VLT® BACnet/IP MCA 125
NO3BOJIAET ObICTPO M NErKO UHTErPMpPOBaTb
npeobpasoBaTefib YacTOTbl B CUCTEMY yNpaBneHUs 3aaHnem
(BMS) ¢ ncnonb3osaHnem npotokona BACnet/IP nnun
BACnet on Ethernet. 3Ta nnata MOXeT CUUTLIBATb TOUKM
JaHHbIX 1 NPefoCTaBAATb JOCTYN K HUM, a Takxe
nepegaeatb ¢pakTUUECKME M 3anpalliMBaemMble 3HAYEHUsA
MeXay C cuctemamm.

Mnata MCA 125 umeeTt 2 pasbema Ethernet, uto
obecrneurBaeT BO3MOXHOCTb NOC/efoBaTeNbHOIO
noakoueHns 6e3 HeobxoaMMOCTU NCMNONb30BaHMWA
BHELUHMX KOMMYTaTOPOB. BCTpoeHHbIN 3-NopTOBbIN
ynpasnsemblii KommyTaTop nnathl VLT® BACnet/IP MCA 125
cofepXuT 2 BHeWwHux u 1 BHyTpeHHui Ethernet-nopt. 3ToT
KOMMYTaTOp MO3BOJISIET UCMONb30BaThb JINHENHYIO
CTPYKTYpY nopakntoueHus kabenen Ethernet. 31a nnata
No3BOJIAET NapasieNibHO YNpaBaTb HECKONbKAMU
BbICOKO3GPEKTMBHBIMI [IBArATENSIMUA C NMOCTOSHHbIMI
MarH1TamMn 1 KOHTPONMPOBATb TOUKN TUMUYHbIX
npunoxernnin HVAC. NMomnmo cTaHZapTHbIX GYyHKUMIA, nnaTa
MCA 125 obnagaeT crnegyowmmy BO3MOXHOCTAMMU:

. n3MeHeHune 3HauveHua (COV)
. MHOECTBEHHbIN 3aMpocC YTeHWA/3anncn CBONCTB
. aBapuiiHble/npeaynpexjalme ysegoMaeHnsa

. BO3MOXHOCTb M3MeHeHusA nmeH oobekToB BACnet
Ana yno6ctsa nonb3osatens

. 06beKkT BACnet Loop
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. CEerMeHTUPOBAHHOE MepPeMeLLeHMe JaHHbIX
. onpeneneHne TPeHJOB Ha OCHOBE BPeMeHu U
co6bITUN.

6.2 QyHKUMOHaNbHble pacluMpeHnn

B 3Tom pazgene onvcaHbl nnatbl GyHKUMOHANbHbBIX
paclwpeHunin, AOCTyNHble AnA Npeobpa3oBaTesieil YacToTbl
cepvn VLT® HVAC Drive FC 102. Homepa Ans 3aKkasa cM. B
enaea 13.2 Homepa 0515 3akasa 0onosiHUMe bHbIX
ycmpoucme/Komniekmos.

6.2.1 VLT® General Purpose 1/0 Module
MCB 101

Mogynb VLT® General Purpose 1/0 Module MCB 101
yBeNMYMBaeT YNCNO BXOAOB M BbIXOAOB yNpaBneHus:
. 3 ymoposbix Bxoda 0-24 B: normyeckuin 0 < 5 B,
nornyeckaa 1 > 10 B.

. 2 aHanoroBbIx Bxoga 0-10 B: pa3spelweHne 10 6ut
nocC 3HaK.

. 2 umodposbix Bbixoga NPN/PNP no aByxTakTHOM
cxeme.

. 1 aHanoroBbIN Bbixog 0/4-20 mA.

. I'IonnpyxleeHHoe coeJHeEHNE.

6.2.2 VLT® Relay Card MCB 105

Mnata VLT® Relay Card MCB 105 paciumpseT GpyHKLuM pere,
nobaBnAn ele 3 peneinHbiX BbIxoga.

. 3awmuaeT coegnHeHne Kabens ynpasneHuA.

. nO}J,I'Ipy)KVIHeHHOG coejnHeHne nposoAda
ynpaBneHuA.

Makc. yactota KOMMyTauuu (NP HOMUHaNbHOW/
MWHUManbHON Harpyske)
6 MuHYT /20 cek™.

Makc. Harpy3ka Ha Knemmax
PesnctnBHas Harpyska AC-1: 240 B nepem. ToKa, 2 A

6.2.3 VLT® Analog I/0 Option MCB 109

Mnata VLT® Analog I/0 Option MCB 109 nerko
yCTaHaBnMBaeTcA B Npeobpa3oBaTesib YacToTbl, MO3BONAA
obecneunTb ynyuleHHble paboune XxapakTepucTuKn 1
paclMpuTb BO3MOXHOCTY ynpasneHua bnarogapa
[OMNONHNTENbHBIM BXOAaM/BbIxoAaM. JTa AOMOHMTENbHAA
nnata Takke go6aBnfaeT K npeobpasoBaTento YacToTbl
pe3epBHbI 6aTapelHbiil UCTOYHWK MUTaHWA 4J1A Yacos,
BCTPOEHHbIX B Npeobpa3oBaTesib YaCToTbl. DTOT Pe3ePBHbIi
aKKymynaTop obecneurBaeT cTabuibHOe BbIMOSIHEHVE
npeobpa3oBaTtesieM YacToTbl BCEX AEVCTBUIN MO BPEMEHM.

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

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

. 3 aHanoroBbIX BbIX0oAa, KaXAablli C BO3MOXHOCTbIO
HaCTPOMKM B KayecTBe Bbixoga 0-10 B.

6.2.4 VLT® PTC Thermistor Card MCB 112

VLT® PTC Thermistor Card MCB 112 ynyulaeT KOHTPOSb
COCTOAHMSA ABUraTens no CPaBHEHUD CO BCTPOEHHOM
byHKumeln TP 1 Knemmow TepmmucTopa.

. 3awmuaer SJ1IeKTpoABuraTesib OT neperpesa.

. Nmeet ceptndumkat ATEX ansa paboTbl ¢
ABUraTenAMmM C Knaccom B3pbiBo3awntbl Ex-d.

. Wcnonb3yet dyHKumio Safe Torque Off, koTopas
opobpeHa B cootBeTcTBUmM ¢ SIL 2 [EC 61508.

6.2.5 VLT® Sensor Input Option MCB 114

Mnata VLT® Sensor Input Option MCB 114 3awuwaet
ABuratesib OT neperpesa NOCPEACTBOM KOHTPONA
TemnepaTypbl NOAWNMHUKOB U OOMOTOK ABUraTens.

. Tpwn camoonpegenaoWNXca BXoAa aAna 2- unn 3-
nposoAHbIx Aatunkos PT100/PT1000.

. 1 QONONHUTENbHbIN aHanorosbin Bxoa 4-20 mA.

6.3 [natbl ynpaBneHnsa nepemeLleHnem n
penenHble NnaTbl

B sTOoM pasgene onwvcaHbl NnaTbl ynpaBneHua
nepemelleHneM 1 peneriHble nnatbl, JOCTyNHbIe ANA
npeo6pasosaTeneii yactoThl cepum VLT® AutomationDrive
FC 302. Homepa ana 3akasa cMm. B 2s1asa 13.2 Homepa 054
3akasa 0onosHUmMesnbHoIX ycmpolicme/KoMniekmos.

6.3.1 VLT® Extended Relay Card MCB 113

Mnata VLT® Extended Relay Card MCB 113g06asnseT pag
BXO/0B/BbIXOA0B AJ1A MOBbILWEHUS TMOKOCTN.

. 7 undpoBbIX BXOAOB.

. 2 aHaNoroBbIX BbIXOAA.

. 4 pene SPDT.

. CootBetcTByeT pekomeHgaumam NAMUR.

. Bo3mMOXKHOCTb ranbBaHU4ecKkom pPa3BA3KN.
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6.4 TOpMO3Hble pe3ncTopbl

B npunoxeHusx, B KOTOPbIX ABUraTenb NCNonb3yeTca B
KauecTBe TOPMO3a, ABMraTeNb reHepupyeT SHepruto,
KoTopas BO3BpallaeTca B npeobpasosatesib YacToTbl. Ecnn
SHEepPruA He MOXeT nepepaBaTbcA 06paTHO B ABUraTenb,
HanpsXeHve B Lenu NocTOAHHOrO ToKa npeobpasoBaTens
noBbIWaeTcA. B npyMeHeHMAX C YacTbiM TOPMOXEHNEM
W/VInn C Harpyskamu, UMeLwmnMm 60bLLION MOMEHT
WHepLMK, 3TO MOXKET NPUBECTU K OTKIOUEHWIO BCeaCTBME
nepeHanpsxeHna B NpeobpasosaTene YacToTbl U, B
pe3ynbTaTe, K OCTaHOBY. [1nA paccenBaHWA 3HepPriu,
BbipabaTbiBaeMOW Npu peKkyrnepaTMBHOM TOPMOXeHNY,
NCMOSb3YITCA TOPMO3Hble pe3ncTopsbl. Peanctop
BbI6MpaeTcA No BeNMUMHE CONPOTUBAIEHUA, HOMUHANY
pacceriBaemoi MOLHOCTM 1 pa3dmepam. KomnaHua Danfoss
npennaraeT WWPOKNIA aCCOPTUMEHT PasfNYHbIX
pe3ncTopoB, cneuunanbHo npeaHasHayveHHbIX paboTbl ¢
npeobpasosatenammn yactotbl Danfoss. Homepa ans 3akasa
1 AONONHUTENbHYI0 MHbOopMaLmio o Bbibope TMNopasmepa
TOPMO3HbIX PE3UCTOPOB CM. B pyKo8oocmae no
npoexmuposanuto VLT® Brake Resistor MCE 101

6.5 CuHycoupgHble GunbTpbl

Korga psuratenb ynpasnsetca npeobpasoBatesieM 4acToTbl,
OT ABWraTena CbllWeH Pe30HAHCHBIN WYyM. DTOT LWyM,
00yCNnoOBNeHHbIN KOHCTPYKLUMEN ABUraTens, BOSHUKAET npu
Kakiom cpabaTbiBaHUM KOMMYyTaTopa MHBEpTOpa B
npeobpasoBaTene yacToTbl. Takum obpasom, yacToTa
Pe30HaHCHOTO LyMa COOTBETCTBYET YacTOTE KOMMYTaLMm
npeobpasoBaTens YyacToThl.

KomnaHua Danfoss noctaBnaeTt crHyconpHbin GunbTp,
0CNabnALLWMN aKyCTUYeCKUiA Wym aBuratens. 3ToT GunsTp
YyMeHbLUaeT BPeMA HapacTaHWA HanpPsXeHWs, NM1KoBoe
HanpseHne Ha Harpyske (Unuk) n Tok nynbcauumn (Al),
nocTynarwowuii B ABUratenb, bnarogapsa Yemy ToK U
HanpsXeHne CTaHOBATCA NMPAKTUUYECKN CUHYCOMAATBbHBIMM.
B pe3ynbrate akycTUYECKWI WYM ABUraTena CHUXaeTcA Ao
MUHVMYMa.

ToK nyfnbcaumii B KaTyluKax CUHYCOMAHOro GubTpa Takxe
BbI3bIBa€T HEKOTOPbIN WyM. Ta Npobrema pellaetcsa nytem
BCTpamBaHua GunbTpa B WKad unm Kopnyc.

Homepa ansa 3akasa 1 JOMNOMHUTENbHYO UHGOPMALMIO O
CVHYCOMAHBIX GUALTPax cM. B pyKkosodcmee no
NPOEKMUPOBAHUIO 8bIXOOHbIX (hUbMPOS.

6.6 Ounbtpbl dU/dt

Danfoss noctaBnsaet unbrpbl dU/dt, KoTopble
npeacTaBnAT cobon anddepeHymanbHble GUNLTPLI
HM3KMX YacTOT, COKpalLaloLe NMKOBble HaMpsKeHWs
mexay dasamu Ha Knemmax ABuratensa v yMeHbluawoLime
LJIMTENIbHOCTb NepefHero ¢poHTa 40 YPOBHSA, KOTOPbIN
YMeHbLIAET HarpysKky Ha U3onsauuto B 0OMOTKax ABuUratens.
370 TMNMYHas Npobnema Npu UCMNONb30BaHNN KOPOTKUX
Kabenei anekTpoasuraTens.

B otnnume ot cnHycomaHbix dunbTpos, y ¢dunstpos dU/dt
yacToTa Cpesa MPEeBbIWAET YacTOTY KOMMyTaLWK.

Homepa ans 3akasa 1 JONONHUTENbHYIO UHbOPMaLMIO O
dunbrpax dU/dt cm. B pykosodcmee no npoekmuposaHuio
8bIXOOHbIX (hUILMPOB.

6.7 OunbTpbl cHPA3HbIX NOMEX

CepAeyHNKIM BbICOKOYACTOTHOTO GubTpa CMHpa3HbIX
nomex (ceppgeyHnkn HF-CM) ymeHbLwatoT
31eKTPOMarH1THblE MOMEXV U 3alMLLAIOT NMOAWNMHUKA OT
3/1IeKTPUYECKMX pa3patoB. ITO crneuranbHble
HaHOKpUCTanInyeckne MarHATONPOBOAbI, KOTOPblE NMEIT
nyyline xapakTepucTukm GunbTpauum no CPaBHEHMIO C
06bI4HbIMK beppuToBbIMU CepriedHrKamu. Cepgeurnkn HF-
CM pencTByioT Kak cMHba3HbIl gpoccenb Mexay dasamu n
3emen.

YcTaHaBnuBaemble Ha Tpex ¢asax asuratensa (U, V, W)
bunbTpbl CUHGA3HbIX MOMEX YMEHbLUIAKT BbICOKOYACTOTHbIE
CUHba3Hble TOKWU. B pe3ynbraTe BbICOKOUACTOTHbIE-
SNEKTPOMArHUTHbIE MOMEXW OT Kabena asuratens
CHUKAIOTCS.

Homepa ans 3akasa cm. B pykogodcmee no
NPOeKMUpPOBAHUIO 8bIXOOHbIX (hUTbMPOB.

6.8 QOunbTpbl rAPMOHUK

YcoBeplUeHCTBOBaHHble GpuUALTPbI rapmoHuk VLT® Advanced
Harmonic Filters AHF 005 u AHF 010 Henb3Aa cpaBHMBATb C
TPaAVLNOHHbIMU GUABTPaMn rapMoHuK. OunbTpbl
rapmoHuk Danfoss cneumanbHo paspabotaHbl Ans
MCnonb30BaHWsA ¢ NpeobpasoBaTtenamu Yactotbl Danfoss.

Mpu nogkntoueHnn ¢punbTpoB rapmoHuk AHF 005 nnn AHF
010 nepen npeobpasosaTtenem YactoTbl Danfoss obwme
rapMOHMYECKMEe NCKaXXeHNA TOKa, BO3BpallaemMble B CeTb
nuTaHnA, cokpawarTca o 5 % n 10 % coOTBETCTBEHHO.

Homepa ana 3akasa n AONONHUTENbHYIO UHGOPMaLMIO O
Bbl6Ope TMNopasmepa TOPMO3HbIX PE3NCTOPOB CM. B
pykosodcmeae no npoekmuposaruto VLT® Advanced
Harmonic Filters AHF 005/AHF 010.
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6.9 Kopnyc ¢ BCTPOEHHbIMM
AONONHUTENbHBIMU YCTPOMNCTBAMM

npl/l 3aKase npeo6pa3OBaTenﬂ 4acToTbl B KOAE TUNa
YKa3bIBaloTCA cnefyouime BCTPOEHHbIE yCTpOVICTBa.

Kopnyc ¢ Hep»KaBelowWwym TbIbHbIM KaHanom

Jns NoBbIWeEHVA 3aWUILEHHOCTU OT KOPPOo3un B
arpeccmBHbIX cpepax 610K MOXHO 3aKasaTb B Kopnyce,
KOTOPbIV BKIOYAET ThiIbHbIA KaHan 13 HepKaseloLen
cTanu, 6os5iee MacCBHbIE PAAMATOPbI C MOKPLITUEM
6onee MOLLHbI BeHTUAATOP. Takoe UcnosHeHne
PEeKOMEHZYETCA ANA HACbILWEHHOro COMAMU BO3AyXa Ha
MOPCKOM nobepexbe.

DKpaH ceTn nuTaHuA

kpaH Lexan® yctanaBnuBaeTca nepes KnemMmamm BBofa
NUTaHWA 1 BXOAHOW MaHenbio AN 3aWwmnTbl OT
NPVYKOCHOBEHWA MPW OTKPbITON ABEPU Kopnyca.

HarpeBatenbHble npn6opbl 1 TepMmocTaTt
HarpeBaTenbHble npubopbl yCTaHaBAMBAOTCA Ha
BHYTpPEHHeln CcTopoHe wWKada B Kopnycax F, perynupytotca
aBTOMaTMYECKUMIM TepMOCTaTaMu 1 MpefoTBpaLLaioT
KOHAEHCMPOBaHWe Bnaru BHyTpW Kopnyca.

o ymonuaHuio TepmocTaT BKNOYaeT Harpesateny npu
Temnepatype 10 °C (50 °F) u BbIKNlOYaeT UxX npu
Temnepatype 15,6 °C (60 °F).

OcgelyeHue WwKada C po3eTKoN NUTaHUA

[Jns NOBbIWEHNA OCBELEHHOCTU MPU 06CAYXKUBAHN 1
pemMoHTe BHYTPU WKapoB F MOXeT ycTaHaBAMBaTbCA
OCBETUTENbHOE YCTPONCTBO. Llienb ocBelyeHns BKoYaeT
pO3eTKy AnA BPEMEHHOro MOAKIOUEHNSA NepPeHOCHbIX
KOMMbIOTEPOB M UHbBIX YCTPOMCTB. BO3MOXHbI ABa
HanpsKeHus:

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

@®unbrpbl BY-nomex

OunbTpbl BY-nomex Knacca A2 ABnAlOTCA CTaHJAPTHLIMU
BCTPOEHHbIMM YCTPONCTBAMU B Npeobpa3oBaTensx YacToTbl
cepvn VLT®. Ecnn HeobxoanMO, AONONHUTENbHAsA CTeNeHb
3aWuTbl OT Nnomex BY/OMC obecneunsaetca
pononHuTenbHbiMy BY-dunbTpamn knacca A1, Kotopble
nogasnAT BY-nomexu 1 anekTpomMarHMTHoOe nsnyyeHve
cornacHo Tpe6osaHuam EN 55011. BY ¢unbTpbl
npeanaralTca TakKe AnA YyCTaHOBKM Ha cygax.

Ha npeobpa3oBaTtensax yacToTbl ¢ pasmepom Kopnyca F
ycTaHoBKa ¢unbTpa BY-nomex knacca A1 TpebyeT MOHTaxa
B WKade JONOMHUTENbHBIX YCTPOWCTB.

YcTponcTBO KOHTpONA conpotuBneHnsa nsonauum (IRM)
BblnonHAeT KOHTPONb CONPOTUBAEHNA U30AAUNN B
He3a3eMmJieHHbIX cuctemax (cuctemol IT B TepMrUHONOrm
IEC) mexpay ¢asHbIMU MPOBOAHUKAMMN CUCTEMbI U 3eMAEN.
[inAa ypoBHA M30nAauMKM CyLlecTByeT oMmnyeckas
npefaBapuUnHan yCcTaBKa U ycTaBka OCHOBHOW aBapuHOMN
curHanmsaumn. [Ina BHeWHero ncnonb3oBaHUA C Kaxaom
yCTaBKOW CBA3aHO aBapuiiHoe pene SPDT. K kaxxgon
He3a3emneHHon (IT) cucteme MOXHO NOAKNIOUYNTD TONIbKO
OAHO YCTPOWCTBO KOHTPONA COMPOTUBAEHUA U30NALNN.

. WHTerpauusa B uenb 6e30nacHOro octaHoBa.

. OTobparkeHne conpoTuBieHNa nsonaumm Ha KK-
aucnnee.

. [MamATb OTKa30B.

. Kronku Info (MHdopmaums), Test (Mposepka) n
Reset (C6poc).

[datuuk ocratouHoro Toka (RCD)

Mcnonb3yeT 6anaHCcoBbI MeTog A KOHTPOMSA 3aMblKaHWA
Ha 3eMJ/i0 B 3a3€M/I€HHbIX CMCTeMax 1 3a3eMJIeHHbIX
cucTeMax € BbiCOKUM conpoTusneHnem (cuctembl TN n TT B
TepmuHonorum |IEC). VimeeTca ycTaBka npeABapuUTENbHOro
onoseweHna (50 % oOT ycTaBKM CUrHanm3aumm) 1 yctaBka
curHanmsauymu. [Ina BHEWHEero UCnonb3oBaHUA C Kaxaomn
yCTaBKOW CBA3aHO aBapuiHoe pene SPDT. Tpebyetca
BHELWHWIA TpaHCPOPMATOp TOKa C MPOEMOM AJ1si MePBMNYHOMN
uenun (MOCTaBNAETCA U MOHTMPYETCA 3aKa3unKoMm).

L] MHTEFpaLI,I/Iﬂ B Lenb 6e30MacHOro octaHoBa.

. Yctponctso IEC 60755 Tvina B KOHTponupyeTt ToKu
YTEUKM Ha 3eMJ1I0 MMMYSIbCHOTO MOCTOAHHOTO TOKa
N YACTOro MOCTOAHHOrO TOKa.

. LLIkanbHbI MHAMKATOP YPOBHA TOKa YTEUKM Ha
3emnio ot 10 go 100 % OT ycTaBKu.

. NamATb OTKa30B.
. KHonku Test (Mposepka) n Reset (Co6poc).

Safe Torque Off ¢ pene 6e3onacHocTu Pilz

MocTaBnAetca ¢ npeobpa3oBaTenAMn YacTOTbl C pa3mMepom
kopnyca F. [lenaeT BO3MOXHOW yCTaHOBKY pene Pilz B wkadp
6e3 HeobXOAMMOCTY NCMONb30BaHNA WKada
AONOMHUTENbHbIX YCTPONCTB. B onummn BHelwHero
MOHUWTOPUHIa TemnepaTypbl ncnonb3yeTca pene. B ciyyae
Heo6XoaUMOCTN MoHUTOpUHra PTC 3akaxuTe nnaty VLT®
PTC Thermistor Card MCB 112.

YCTPOCTBO aBapUINHOro OCTaHOBA C pesie 6e30MacHoCTU
Pilz

ViMeeT 4-NpoBOAHYI0 KHOMKY aBapuHOrO OCTaHOBA,
KOTOpas HaxoAuTCA B NepeaHei yacty Kopnyca, u pene
Pilz, koTopoe KOHTpONMpYET ee BMECTe C Lienblo
6e30MacHOro ocTaHoBa npeobpasoBaTena YacToTbl U
NoNoXeHeM KoHTaKTopa. Mpu 1ucnonb3oBaHUy KOpnycos
pa3mepa F TpebyeTcs Hannume KoHTakTopa v WwKada ana
LOMNOSHATENbHBIX YCTPOWCTB.

MG16C350
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VLT® HVAC Drive FC 102

TopmosHoii npepbiBatenb (IGBT)

Knemmbl TOpMO3a € Lienbio TOPMO3HOro npepsbiBatensa IGBT
MO3BOJIAIOT MNOAKNIOUYATb BHELHNE TOPMO3HbIE Pe3MCTOPbI.
MoppobHble cBeileHNA O TOPMO3HbIX PE3NCTOPAx CM. B
Pykosodcmee no npoekmuposatuio VLT® Brake Resistor MCE
101, KOTOPOE MOXHO CKauaTb Mo agpecy drives.danfoss.com/
downloads/portal/#/.

Knemmbl pexxrma pekynepauuv

Ob6ecneunBaloT BO3MOXHOCTb MOAKMIOYEHUS 6IIOKOB
peKynepauun K LKMHe NMOCTOSHHONO TOKa Ha CTOpoHe 6rloKa
KOHAEHCATOPOB PeakTOPOB MOCTOAHHOTO TOKa AN
OVHaMMYeCcKoro TopmoxeHus. Knemmbl pekynepauum B
Koprycax pa3mepa F paccuutaHbl NprbamsnTenbHoO Ha

50 % HOMMHANbHOWM MOLLHOCTU Npeobpa3oBaTesiA YacToTbl.
KoHcynbTaumio no npepenbHbIM 3HaYEHUAM MOLHOCTY
peKynepauuy Ans KOHKPETHOro Turnopasmepa u
HanpsXeHnsA nNpeobpa3oBaTens YacToTbl MOXHO MOJYyYnTb
Y U3roToBUTENA.

Knemmbl pasgeneHusa Harpysku

DTN KJIeMMbl NOAK/IOYEHbI K LWIMHE NMOCTOAHHONO TOKa Ha
CTOpPOHE BbINPAMUTENA peakTopa NOCTOAHHOIO TOKa U
obecneunBaloT pacnpefeneHe MOWHOCTA OT LUNHbI
NMOCTOAHHOIO TOKa MeXAy PasuYyHbIMM NPUBOLAMM.
Knemmbl pasgeneHusa Harpysku B Kopnycax pasmepa F
paccumTaHbl NPUGAN3NTENBHO Ha 33 % HOMUHANBHOM
MOLLHOCTN NpeobpaszoBaTtensa YactoTbl. KoHcynbTaumio no
npeaenbHbIM 3HAYEHUAM pa3fgenieHna Harpysku ana
KOHKPETHOro pa3mepa 1 HanpsKeHua npeobpasosarens
YaCTOTbl MOXHO MOJMyYUTb Y N3rOTOBUTENA.

Pacuenuntennb

PykosTKka Ha ABepue NpuBOAWT B AeNCTBME pacLenuTesb,
ob6ecneynBaloLWnii BKIIOYEHNE W BbIKNOYEHWE NUTaHUA Ans
6onee 6e30MacHbIX YCOBUI BO Bpemsa 06CIyXMBaHWA.
PasbegnHuTens c6NoKMpoBaH ¢ ABepuamMmm WwkKada n
npeaoTBpaLLaeT UX OTKPbLITME, NOKA NOAAETCA NUTaHMeE.

ABTOMaTUuecKMe BbiKlYaTenu

ABTOMATUYECKMNIN BbIK/IIOYATENb MOXHO OTK/OUYaTb
LMCTaHUMOHHO, OfHAaKO BO3BPaLLaTb B MCXOAQHOE
NONOXEHNE HYXXHO BpYy4HYt0. ABTOMaThyecKue
BbIK/IloYaTenn c610KMpoBaHbl C ABepLamMK WKada 1
NpPeaoTBPALLAIOT X OTKPbITUE, MOKa NOAAETCA MuTaHue
Ecnu aBTOMaTUYECKMI BbIK/IOYATENb 3aKa3blBaeTcA Kak
[ONOMHUTENIbHOE YCTPOMCTBO, ANA BbiCTpoAeNCTBYyoLWeN
3awWnTbl NpeobpasoBaTena YacToTbl OT NeperpysKku Nno ToKy
MPWIAaraoTca TakXKe 1 NpefoXpaHuTeni.

KoHTaKTopb!

KoHTaKTop ¢ anekTpryeckum ynpasneHnem obecrneunsaert
ONCTaHUMOHHOE BKIIOYEHME U BbIK/IOYEHUE Nogayn
nuTaHnA Ha npeobpa3osaTtenb YacToTbl. Ecnn
[OMOMHUTENbHO 3aKa3blBaeTcA OMNUMA aBapUAHOIO
ocTaHoBa IEC, To pene Pilz oTcnexuaet BcnoMoraTesibHbIN
KOHTaKT Ha KOHTaKTope.

PyuHble nyckaTtenu gBuratenen

Wcnonb3ytotca ana nogaum 3-ba3Horo nutaHUA Ha
3IEeKTPOBEHTUNIATOPBI, KOTOPbIE YacTo TpebytoTca ans
oxJlaxgeHus 6onee MolHbIx ABuratenei. MuTtaHue
NycKaTenun nosyyaroT CO CTOPOHbI Harpysku nioboro
NoCTaBNAEMOro KOHTaKTopa, aBTOMaTU4yeCcKoro
BbIK/IlOYaTena unm pacuenutens. B cnyyae ncnonb3oBaHuA
dunbTpa BY-nomex knacca 1 BxogHasa cTopoHa ¢unbTpa
nofaet nNuTaHWe Ha nyckatesnb. MNepepn nyckatenem Kaxgoro
ABUratena nMeeTcsa npefoxpaHnTesb; NUTaHNe OTKIIIUYEHO,
ecnu nuTaHve, NogaBaeMoe Ha NpeobpasoBaTeslb YacToThl,
oTKNoyeHo. [lonyckaeTca yctaHOBKa A0 2 nyckatenen. Ecnn
B 3aKa3e oroBopeHa uenb Ha 30 A ¢ 3awuton
npeaoxpaHUTeNnAaMU, JONYyCKaeTcAa YCTaHOBKa NULWb OfHOMO
nyckatens. lyckatenu UHTErpypoBaHbl B Lienb 6e3onacHoro
ocTaHoBa. OcobeHHOCTU:

. Pabounin nepekntouatens (BKM./BbIKIL.).

. Llenb 3al4nTbl OT KOPOTKOFO 3aMblKaHMA 1
neperpysok ¢ GyHKUMen TecTMpoBaHus.

. OyHKUmMA pyyHoro cbpoca.
Cunosble Knemmbl Ha 30 A c 3alWuUTON NpeAoXpaHUTeNeM

. TpexdasHoe nuTaHne, COOTBETCTBYIOLEE
HaNPSXKEHNIO CETY, ANS MOAKIIUYEHUA
BCMOMOraTenibHOro 060pyAOBaHMA 3aKa3umKa.

. He noctaBnsAtoTca, ecnu Bbl6paH BapunaHT C AByMA
Py4YHbIMU NyCcKaTeNnAMn asuratenen.

. HanpskeHve Ha Knemmax OTCYTCTBYET, ecnu
nofaya NMTaHUA Ha Nnpeobpa3oBaTesib YacTOTbI
OTKNIoYeHa.

. MyTaHe KNemmbl MOMYYaloT CO CTOPOHDI

HarpysKku 1o60ro NoOCTaBAAEMOro KOHTaKTopa,
aBTOMAaTUYeCKOro BblKoYaTena uiv pacuenutens.
B cnyyae ncnonb3oBaHua ¢unstpa BY-nomex
Knacca 1 BxofjHasA CTOpoHa ¢unbTpa nofgaer
nMTaHue Ha nyckatenb.

O6wume KNemmbl gBuUraTens

Onuma obWwnx KnemMm ABuratens npefoCcTaBAsaeT WUHbI 1
obopynoBaHue, HeobxoanMble AnA NOAKMOUEHWSA KNeMM
ABUraTens oT NoAKJIUYaemMblX NnapaniesisHo UHBEPTOPOB K
ofHOI Knemme (Ha Kaxgyto dasy); ucnonbsyerca ans
ajanTauMm KOMMeKTa Afis BepXHEro BBoAa CO CTOPOHbI
ABurartens.

Ty onumio TakXKe pekoMeHAyeTCA UCMob30BaTb AN
NOAKIIOYEHNA BbIXxOAa Npeobpa3oBatenia YacToTbl K
BbIXOAHOMY GUABTPY WM BbIXOAHOMY KOHTakTopy. ObLime
KnemMMbl ABUraTena yCcTpaHAT HeobxogMmocTb B
NCMONb30BaHMN Kabenen paBHOW ANWHbI OT KaX[oro us
MHBEPTOPOB K 06LLel Touke Ha BbIXOgHOM ¢unbtpe (nn
nBurartene).
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NcTouyHnK nutaHua 24 B nocT. ToKa
. 5 A, 120 BT, 24 nocT. ToKa.

. MmeeTca 3awmuta OT BbIXOAHbIX CBEPXTOKOB,
neperpysku, K3 n neperpesa.

. MpepHasHayeH gnsa nogayn NUTaHUA Ha
BCMOMoOraTesibHble YCTPOWCTBA 3aKa3unka
(Hanpumep, AaTumKkuy, Bxoabl/Bbixoabl PLC,
TemnepaTypHble 30HAbI, UHANKATOPHbIE TAMMOYKN
W/VNN HbIe 3NEeKTPOHHbIE CPEeaCTBa).

. Ona anarHoCTUKM nNpefycMaTpuBaloTCs Cyxomn
KOHTAKT KOHTPOJIS MOCTOSIHHOIO TOKa, 3€/eHbIi
CBETOAMOA KOHTPOJSI MOCTOAHHOTO TOKa U
KpacHbIi CBETOANOA NMEePErpy3Ku.

BHellHee ycTPONCTBO KOHTPONA TemnepaTypbl
MpenHa3HayeH AnsA KOHTPONA TemrepaTtyp Y3/10B BHELIHWX
cuctem (Hanpumep, o6MOTOK ABuraTens u/vnm
NOAWWNHUKOB). BKntoyaeT 8 yHMBepcanbHbIX BXOAHbIX
mMogzynen 1 2 cneynanm3npoBaHHbIX BXOLHbIX
TEePMUCTOPHbIX Moayns. Bce 10 mogyneln MoryT BK/ouYaTbcA
B Uenb 6e30mnacHoro octaHoBa NpeobpasoBaTens YacToThl
N KOHTPONMPOBATLCA MO CETU WUHbI (AnsA 3Toro Tpebyetcs
3aKyrnKa oTfesIbHOro 6510Ka COnpsAXeHUA MOoAYNA/LUMHbI).
Ona ncnonb3oBaHua GYyHKUMN MOHUTOPUHIA BHELUHEN
TemnepaTypbl 3aKaXkunTe AOMONIHUTENbHBIA TOPMO3 AJiA
oyHkumm Safe Torque Off.

Tunbl curHana

. Bxoabl RTD (Bkntouasa PT100) Ha 3 unu 4 nposogaa.

. Tepmonapa.
. AHanoroBbIf TOK U aHaNOroBoe HanpsaKeHue.

LononHutenbHble GyHKLMMN
. OavH yHMBepCanbHbIl BbIXOA, HacTparvBaeMbl Ha
aHanoroBoe HanpsKeHWe UM aHanoroBbl TOK.

. 2 BbIXOAHbIX pefie (HOPMaNbHO Pa3OMKHYTHIE).

. KK-gucnnen Ha aBe CTPOKU 1 CBETOAMOAHAsA
MHOWKAUWA ANArHOCTUKM.

. JaTunk obHapyKeHuUa paspbiBa da3, KOPOTKOro
3aMblKaHNA U HEBEPHOWN MONAPHOCTU.

. JaTunk obHapyKeHua paspbiBa da3, KOPOTKOro
3aMblKaHWA Y HEBEPHOW MONAPHOCTU.

. MO HacTponku nHTepdeinca.

. Ecnu Tpebyetca 3 PTC, Heobxoammo fo6aBuUTb
nnaty VLT® PTC Thermistor Card MCB 112.

Homepa ansa 3aKasa BCTPOEHHbIX YCTPOWCTB C
KOHKpETHbIMM Kopnycamu cm. B 2s1aea 13.1 KoHguzypamop
npeobpazosamerns yacmomeol.

6.10 KomnnekTbl 60NbLLION MOLHOCTU

[nAa 3akasa AOCTYNHbl KOMMEKTbI, paCcCYUTaHHbIE Ha
BbICOKYI0 MOWHOCTb, Hanpmep KOMMJIEKTbl OXNaXaeHUNA
yepes 3aHI0 CTEHKY, KOMMNNEKT OGOFPEBaTEJ'Iﬂ, KOMNNEeKT
CeTeBOro 3KpaHa. KpaTKoe onncaHmne n HomMepa AnA 3akasa
BCeX [OCTYNHbIX KOMIMJIEKTOB CM. B 2/1a8d 13.2 HOMepG ona
3aKasza 0oNosIHUMEs1bHbIX ycmpoﬁcme/KomnneKmoe.
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TexHuYecKne xapakTepuCTUKmn VLT® HVAC Drive FC 102

7 TexHnYecKne XxapakTepucTuKkm

7.1 2JnekTpuueckme xapaktepuctmku, 380-480 B

VLT® HVAC Drive FC 102 P355 P400 P450
HopmanbHasa neperpyska (NO) NO NO NO
(HopmanbHasa neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHue 60 )
TunnyHas BbIxogHaA MOLYHOCTb Ha Bany [KBT] npu 400 B 355 400 450
TunnyHas BbIxOgHaA MOLYHOCTb Ha Basy [n. c.] npu 460 B 500 600 600
TunnyHas BbIxogHaA MOLLHOCTb Ha Basy [KBT] npu 480 B 400 500 530
Pasmep Kopnyca E1/E2 E1/E2 E1/E2
BbixoaHo Tok (3 ¢dasbi)
HenpepbiBHbiin (npu 400 B) [A] 658 745 800
MpepbiBUCTbIN (Neperpyska B TeueHne 60 ¢ npu 400 B) [A] 724 820 880
HenpepbiBHbin (npu 460/480 B) [A] 590 678 730
MpepbiBUCTbIA (Neperpy3ka B TeueHne 60 c npu 460/480 B) [A] 649 746 803
HenpepbiBHas mowHocTb (npu 400 B) [KBA] 456 516 554
HenpepbiBHasa mowHocTb (npu 460 B) [KBA] 470 540 582
HenpepbiBHasa mowHocTb (npu 480 B) [KBA] 511 587 632
MakKc. BXogHOI TOK
HenpepbiBHbiin (Mpu 400 B) [A] 634 718 771
HenpepbiBHbii (Npun 460/480 B) [A] 569 653 704
Makc. uncno n pasmep Kabeneii Ha dasy
CeTb 1 gsuratens [Mm? (AWG)] 4 x 240 (4 x 500 4 x 240 (4 x 500 4 x 240 (4 x 500
mcm) mcm) mcm)
Topmos [Mm®> (AWG)] 2 x 185 (2 x 350 2 x 185 (2 x 350 2 x 185 (2 x 350
mcm) mcm) mcm)
PasgeneHue Harpysku [Mm® (AWG)] 4 x 240 (4 x 500 4 x 240 (4 x 500 4 x 240 (4 x 500
mcm) mcm) mcm)
Makc. BHelwHune ceTeBble npegoxpaHutenu [A]" 900 900 900
PacueTHble notepu mowHocTn npu 400 B [BT]2: 3 7532 8677 9473
PacueTHble noTepy molHOCTM npu 460 B [Br]?: 3) 6724 7819 8527
Kng3 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590
OTKntoueHre npu neperpese nnaTbl ynpasnexus [°C (°F)] 85 (185) 85 (185) 85 (185)

Tabnuua 7.1 dneKkTpuyeckue xapakrepuctuku gns kopnycos E1/E2, nutaHue ot cetn 3 x 380-480 B

1) HomuHane! npedoxparumeneli cm. 8 enasa 10.5 [IpedoxpaHumenu u asmomamuyeckue 8blK/Il04ameru.

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHANbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amMcs 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3udueM xapakmepucmuk kabeneu). 3HayeHUs npusedeHsl Ucxo0s u3
munuyHozo KI1/] 0sueamens (eparuya IE/IE3). leueamenu ¢ meHowium KI1/] ysenudusarom nomepu MowHOCMuU 8 npeobpazosamesie 4acmomeol.
Kacaemcs onpedeneHus pasmepHeix napamempos oxsiaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYAHUIO, B03MOXeEH CylwecmaeHHbll pocm nomepe. [IpugedeHHbie 0aHHble y4umbi8alom MOWHOCMb, nompebnsemyo
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHele 0 nomepsax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
Xomsa 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus U yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax e eHe3oax A unu B ysenudeHue nomepo
cocmassisem 8ce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnosb308aHueM 3KpaHUPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 ¢pyma) npu HOMuHANLHOU Hazpy3ske u
HomuHanbHou yacmome. KIM/, usmepeHHeili npu HOMUHAIbHOM moke. Knacc sHepzoagppekmusHocmu cm. 8 enaea 10.12 KIMA. Momepu npu
yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuuecKmne xa PaKTepnNCTUKN

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

VLT® HVAC Drive FC 102 P500 P560 P630 P710
HopmanbHas neperpyska (NO) NO NO NO NO
(HopmanbHasa neperpyska (NO) = 110-NpOLEHTHbI TOK B TeYeHue
60 )
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 500 560 630 710
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 650 750 900 1000
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 480 B 560 630 710 800
Pasmep kopnyca F1/F3 F1/F3 F1/F3 F1/F3
BbixogHol Tok (3 dasbi)
HenpepbiBHbiin (npu 400 B) [A] 880 990 1120 1260
MpepbiBUCTBIN (Neperpy3ka B TeueHne 60 c npu 400 B) [A] 968 1089 1680 1890
HenpepbiBHbin (Mpu 460/480 B) [A] 780 890 1050 1160
MpepbiBUCTbIN (Neperpy3ska 60 ¢) 858 979 1155 1276
(npu 460/480 B) [A]
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 610 686 776 873
HenpepbiBHaa mowwHocTb (Npu 460 B) [KBA] 621 709 837 924
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 675 771 909 1005
Makc. BxogHOI TOK
HenpepbisHbiin (npn 400 B) [A] 848 954 1079 1214
HenpepbiBHbi (npu 460/480 B) [A] 752 858 1012 1118
Makc. uncno n pasmep Kabeneii Ha dasy
- (Osuratenb) [Mm? (AWG)] 8 x 150 (8 x 8 x 150 (8 x 8 x 150 (8 x 8 x 150 (8 x
300 mcm) 300 mcm) 300 mcm) 300 mcm)
- MuTatowan cetb [Mm? (AWG)] (F1) 8 x 240 (8 x 8 x 240 (8 x 8 x 240 (8 x 8 x 240 (8 x
500 mcm) 500 mcm) 500 mcm) 500 mcm)
- MuTatowan cetb [Mm? (AWG)] (F3) 8 x 456 (8 x 8 x 456 (8 x 8 x 456 (8 x 8 x 456 (8 x
900 mcm) 900 mcm) 900 mcm) 900 mcm)
- PasgeneHue Harpyskn [Mm* (AWG)] 8 x 120 (8 x 8 x 120 (8 x 8 x 120 (8 x 8 x 120 (8 x
250 mcm) 250 mcm) 250 mcm) 250 mcm)
- Topmos [Mm? (AWG)] 8 x 185 (8 x 8 x 185 (8 x 8 x 185 (8 x 8 x 185 (8 x
350 mcm) 350 mcm) 350 mcm) 350 mcm)
Makc. BHelwHne ceTeBble NpenoxpaHutenn [A]" 1600 1600 2000 2000
PacueTHble noTepy MoLHOCTM npu 400 B [BT]2: 3) 10162 11822 12512 14674
PacueTtHble notepu mowHocTn npu 460 B [BT]2 3 8876 10424 11595 13213
Makc. fobaBouHble notepu ¢punbtpa BY-nomex A1, aBTomaTnyeckoro 963 1054 1093 1230
BbIKJIIOYaTeNA UM pacuenuTensa n KoHTakTopa [BT] (tonbko F3)
Makc. notepu gononHuTenbHbix nnat [Br] 400 400 400 400
ko 0,98 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590 0-590
OTKntoyeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 85 (185) 85 (185) 85 (185) 85 (185)

Tabnuua 7.2 dneKkTpuyeckue xapakrepuctuku gns kopnycos F1/F3, nutaHue ot cetn 3 x 380-480 B

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

2) Tunossle 3Ha4YeHus nhomepbs MmowHocmu npueobﬂmcst npu HoMuHasneHou Haezpyske; npeanonaeaemcs, 4Ymo OHU Haxodamcs 8 npeaenax

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

munuyHozo KI1/] 0sueamens (epaHuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusarom nomepu MowHOCMU 8 npeobpazosamesie 4acmomei.

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

YCMAHOBEHHYIO NO YMOTYAHUIO, BO3MOXeH CyujecmaeHHbIl pocm nomepe. [IpugedeHHble daHHbIe y4UMBbIBAOM MOWHOCMb, Nompebrsemyto

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

center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,

XomsA 06bI4HO NPU NOJIHOU HA2py3Ke NJIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax 8 eHe3oax A unu B ysenudeHue nomepo

cocmasnsem 8cez2o 4 Bm 0515 Kaxool naameol.

3) Uamepsiemca ¢ ucnosb308aHueM 3KpaHUPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 ¢gyma) npu HoMuHANLHOU Hazpy3ke u

HoMuHanbHou yacmome. KIN/, usmepeHHeili npu HOMUHAIbHOM moke. Knacc sHepzo3gpgekmusHocmu cm. 8 enasa 10.12 KIMA. Momepu npu

yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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Dt

TexHuYecKne xapakTepuCTUKmn VLT® HVAC Drive FC 102

VLT® HVAC Drive FC 102 P800 P1000
HopmanbHas neperpyska (NO) NO NO
(HopmanbHana neperpyska (NO) = 110-nNpoLeHTHbI TOK B TeyeHne 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 800 1000
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 1200 1350
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 480 B 1000 1100
Pasmep kopnyca F2/F4 F2/F4
BbixogHol Tok (3 dasbi)

HenpepbiBHbiin (npu 400 B) [A] 1460 1720
MpepbiBUCTbIN (Neperpy3ka 60 ¢) 1606 1892
(npw 400 B) [A]

HenpepbiBHbin (Mpn 460/480 B) [A] 1380 1530
MpepbiBUCTBHIN (Neperpy3ka 60 c)(npu 460/480 B) [A] 1518 1683
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 1012 1192
HenpepbiBHasa mowwHocTb (Npu 460 B) [KBA] 1100 1219
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 1195 1325
Makc. BxogHOI TOK

HenpepbiBHbiin (npn 400 B) [A] 1407 1658
HenpepbiBHbi (npu 460/480 B) [A] 1330 1474

Makc. uncno n pasmep Kabeneii Ha dasy

- (Osuratenb) [Mm* (AWG)]

12 x 150 (12 x 300

12 x 150 (12 x 300

mcm) mcm)
- MuTatowan cetb [Mm? (AWG)] (F2) 8 x 240 (8 x 500 8 x 240 (8 x 500
mcm) mcm)
- MuTatowan cetb [Mm? (AWG)] (F4) 8 x 456 (8 x 900 8 x 456 (8 x 900
mcm) mcm)
- PaszgeneHue Harpyskn [Mm* (AWG)] 4 x 120 (4 x 250 4 x 120 (4 x 250
mcm) mcm)
- Topmos [Mm? (AWG)] 6 x 185 (6 x 350 6 x 185 (6 x 350
mcm) mcm)
Makc. BHelwHune ceteBble NpenoxpaHutenu [A]" 2500 2500
PacueTHble noTepy MOLHOCTM npu 400 B [BT]2: 3) 17293 19278
PacueTHble noTepy MolHOCTM npu 460 B [BT]?: 3) 16229 16624
Makc. fobaBouHble notepu Gpunbtpa BY-nomex A1, aBToMaTMyYeCKoro BbiKYaTeNa nm 2280 2541
pacuenuTtens 1 KoHtakTopa [BT] (tonbko F4)
Makc. notepu gononHuTenbHbix nnat [Br] 400 400
Kng3 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590
OTKntoyeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 85 (185) 85 (185)

Tabnuua 7.3 dneKkTpuyeckue xapakrepuctuku gns kopnycos F2/F4, nutaHue ot cetn 3 x 380-480 B

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

2) Tunossle 3Ha4YeHUs homepbs MmowHocmu npueobﬂmcst npu HoMuHasneHou Haezpyske; npeanonaeaemcs, 4Ymo OHU Haxod0amcs 8 npeaenax

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

munuyHozo KI1/] 0sueamens (epaHuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusaom nomepu MowHOCMU 8 npeobpazosamesie 4acmomei.

Kacaemcs onpedeneHus pasamepHelx napamempos oxiaxoeHus npeobpazosamens yacmomel. Ecau yacmoma kommymayuu npessiuidem

YCMAHOBEHHYIO NO YMOTYAHUIO, BO3MOXeH CyujecmaeHHbll pocm nomepe. [IpugedeHHble daHHbIe y4UMBbIBAom MOWHOCMb, nompebrisemyto

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

center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akKas4yuka mo2ym ysenudums nomepu Ha 30 Bm,

XomsA 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus U yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax 8 eHe3oax A unu B ysenudeHue nomepo

cocmasnsem 8cez2o 4 Bm 0515 Kaxool naameol.

3) Usmepsemca ¢ ucnosb308aHueM 3KpaHUpPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 ¢gyma) npu HoMuHANLHOU Hazpy3ske u

HoMuHanbHou yacmome. KIN/, usmepeHHeoili npu HOMUHAIbHOM moke. Knacc sHepzo3gpdekmusHocmu cm. 8 enaea 10.12 KIMA. Momepu npu

yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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Dt

TexHnyeckne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO
VLT® HVAC Drive FC 102 P355 P400 P450
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 BbIxogHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 500 600 600
TunnyHaa BbIxofHaA MOLYHOCTb Ha Basny [KBT] npu 480 B 400 500 530
Pasmep kopnyca F8/F9 F8/F9 F8/F9
BbixopHol ToK (3 dasbi)
HenpepbiBHbiin (npu 400 B) [A] 658 745 800
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 400 B) [A] 724 820 880
HenpepbiBHbin (Mpu 460/480 B) [A] 590 678 730
MpepbiBUCTbIA (Neperpy3ka B TeueHne 60 c npu 460/480 B) [A] 649 746 803
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 456 516 554
HenpepbiBHasa mowwHocTb (Npu 460 B) [KBA] 470 540 582
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 511 587 632
Makc. BxogHOI TOK
HenpepbisHbiin (npn 400 B) [A] 634 718 771
HenpepbiBHbin (npu 460/480 B) [A] 569 653 704
Makc. uncno n pasmep Kabeneii Ha dasy
- (Osuratenb) [Mm* (AWG)] 4 x 240 (4 x 500 | 4 x 240 (4 x 500 | 4 x 240 (4 x 500
mcm) mcm) mcm)
- MuTatowan cetb [MM? (AWG)] 4x90(4x3/0 | 4x240 (4 x 500 | 4 x 240 (4 x 500
mcm) mcm) mcm)
- Topmos [Mm? (AWG)] 2x185(2x350 [ 2x185(2x350 | 2x 185 (2 x 350
mcm) mcm) mcm)
Makc. BHelHMe ceTeBble NpefoxXpaHuTenu [A]Y 700 700 700
PacueTHble noTepy MOLHOCTM npu 400 B [BT]2: 3) 7701 8879 9670
PacueTtHble notepu mowHocTn npu 460 B [BT]2 3 6953 8089 8803
Knpg3 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590
OTkntoyeHve npu neperpese nnatbl ynpasnexus [°C (°F)] 85 (185) 85 (185) 85 (185)

Tabnuua 7.4 dnekTpuuyeckue xapakrepuctuku ana kopnycos F8/F9, nutaHue ot cetn 6 x 380-480 B

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

2) Tunosble 3Ha4eHUA NoMepb MOWHOCMU NPUBOOAMCA NPU HOMUHAMbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHEHUAMU HANPAXeHUA U pd3/ludueM xapdkmepucmuk kabesnell). 3HayeHuUs npugedeHsl UCX00A U3
munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ menowium KI1/] ysenudusaiom nomepu MOWHOCMU 8 npeobpazosamerie 4acmomei.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamena yacmomel. Eciu yacmoma kommymayuu npegoiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylwecmaeHHblli pocm nomepe. [IpugedeHHble 0dHHble y4uUMbI8alom MOWHOCMb, nompebiaemyio
LCP u munoseiMu nnamamu ynpassneHus. [lJaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0onosHuUmMesnbHeix ycmpolicms u Hazpy3ku 3aKasqyuka mozym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJTHOU HAZpYy3Ke NJIambl ynpassieHus u yCmaHosJ/1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe30ax A unu B ysenudeHue nomepo
cocmassisem gcezo 4 Bm 0na kaxool niamel.

3) W3mepsaemcsa ¢ ucnonb3o8aHuUem 3KpaHUpPOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,5 ¢pyma) npu HoOMUHANLHOU Hazpy3ke U
HoMuHanbHou yacmome. KI/, usamepeHHbil npu HOMUHAIbHOM moke. Knacc sHepzo3gpgekmusHocmu cm. 8 enaea 10.12 KIMJ. Momepu npu
yacmuyHol Haepyske cM. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHUYecKne XxapakTepuCTUKn VLT® HVAC Drive FC 102
VLT® HVAC Drive FC 102 P500 P560 P630 P710
HopmanbHas neperpyska (NO) NO NO NO NO
(HopmanbHasa neperpyska (NO) = 110-NpOLEHTHbI TOK B TeyeHue
60 )
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 500 560 630 710
TunnyHas BbIXOAHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 650 750 900 1000
TunnyHas BbIxOfHaA MOLYHOCTb Ha Bany [KBT] npu 480 B 560 630 710 800
Pasmep kopnyca F10/F11 F10/F11 F10/F11 F10/F11
BbixogHol Tok (3 dasbi)
HenpepbiBHbin (Mpu 400 B) [A] 880 990 1120 1260
MpepbiBUCTBIN (Neperpy3ka B TeueHne 60 c npu 400 B) [A] 968 1089 1232 1386
HenpepbiBHbin (Mpu 460/480 B) [A] 780 890 1050 1160
MpepbiBUCTbIA (Neperpy3ka B TeueHne 60 c npu 460/480 B) [A] 858 979 1155 1276
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 610 686 776 873
HenpepbiBHaa mowHocTb (Npu 460 B) [KBA] 621 709 837 924
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 675 771 909 1005
Makc. BxogHOI TOK
HenpepbiBHbiin (npu 400 B) [A] 848 954 1079 1214
HenpepbiBHbi (npu 460/480 B) [A] 752 858 1012 1118
Makc. uncno n pasmep Kabeneii Ha dasy
- (Osuratenb) [Mm* (AWG)] 8 x 150 (8 x 8 x 150 (8 x 8 x 150 (8 x 8 x 150 (8 x
300 mcm) 300 mcm) 300 mcm) 300 mcm)
- MuTatowan cetb [MM? (AWG)] 6 x 120 (6 x 6 x 120 (6 x 6 x 120 (6 x 6 x 120 (6 x
250 mcm) 250 mcm) 250 mcm) 250 mcm)
- Topmos [Mm? (AWG)] 4 x 185 (4 x 4 x 185 (4 x 4 x 185 (4 x 4 x 185 (4 x
350 mcm) 350 mcm) 350 mcm) 350 mcm)
Makc. BHelHMe ceTeBble NpefoxpaHuTenu [A]V 900 900 900 1500
PacueTHble noTepy MoLHOCTM npu 400 B [BT]2: 3) 10647 12338 13201 15436
PacueTHble noTepu MowHOCTM npu 460 B [BT]? 3 9414 11006 12353 14041
Makc. flobaBoyHble notepu ¢punbtpa BY-nomex A1, aBTomaTnyeckoro 963 1054 1093 1230
BbIKJIIOYaTeNA WM pacuenuTena u KoHTakTopa [BT] (Tonbko F11)
Makc. notepu gononHuTenbHbix nnat [BT] 400 400 400 400
Kng? 0,98 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-590 0-590 0-590 0-590
OTkntoyeHre npu neperpese nnatbl ynpasnexus [°C (°F)] 85 (185) 85 (185) 85 (185) 85 (185)

Tabnuua 7.5 dnekTpnuyeckne xapakrepuctukn ana kopnycos F10/F11, nutaHue ot cetn 6 x 380-480 B

1) HomuHanel npedoxparumeneli cm. 8 enasa 10.5 [lpedoxpaHumenu u asmomamuyeckue 8blK/Il04Yamenu.

2) Tunosble 3HaYeHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
odonycka #15 % (0onyck cea3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3iudueM xapakmepucmuk kabeseu). 3HadeHUs npusedeHsl Ucxo0s u3
munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ menowum KI1/] ysenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomeoi.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegoiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmaeHHblli pocm nomepe. [IpugedeHHble 0aHHble y4uUMbI8aloM MOWHOCMb, nompebaemyo
LCP u munosbiMu nnamamu ynpasneHus. [JaHHble 0 nomepsax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJHOU HA2pYy3Ke NJIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe3oax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) Uamepsiemca ¢ ucnonb308aHuem 3KpaHUpPOBAHHbIX kabeneli dsueamens dnuHol 5 m (16,5 ¢pyma) npu HOMuHANLHOU Hazpyske u
HoMuHanbHou yacmome. KI/, usmepeHHbil npu HOMUHAIbHOM moke. Knacc sHepzoagpgekmusHocmu cm. 8 enaea 10.12 KIMA. Momepu npu
yacmuyHoli Hazpyske cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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Dt

TexHnyeckne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO
VLT® HVAC Drive FC 102 P800 P1000
HopmanbHas neperpyska (NO) NO NO
(HopmanbHana neperpyska (NO) = 110-nNpoLeHTHbI TOK B TeyeHne 60 )
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 400 B 800 1000
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Bany [n. c.] npu 460 B 1200 1350
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 480 B 1000 1100
Pasmep kopnyca F12/F13 F12/F13
BbixogHol Tok (3 dasbi)
HenpepbiBHbiin (npu 400 B) [A] 1460 1720
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 400 B) [A] 1606 1892
HenpepbiBHbin (Mpn 460/480 B) [A] 1380 1530
MpepbiBUCTBHIN (Neperpy3ka 60 c)(npu 460/480 B) [A] 1518 1683
HenpepbiBHaa mowHocTb (npu 400 B) [KBA] 1012 1192
HenpepbiBHasa mowwHocTb (Npu 460 B) [KBA] 1100 1219
HenpepbiBHaa mowHocTb (npu 480 B) [KBA] 1195 1325
Makc. BxogHOI TOK
HenpepbiBHbiin (npn 400 B) [A] 1407 1658
HenpepbiBHbi (npu 460/480 B) [A] 1330 1474
Makc. uncno n pasmep Kabeneii Ha dasy
- (Osuratenb) [Mm* (AWG)] 12 x 150 (12 x 300 | 12 x 150 (12 x 300
mcm) mcm)
- MuTatowan cetb [MM? (AWG)] 6 x 120 (6 x 250 6 x 120 (6 x 250
mcm) mcm)
- Topmos [Mm? (AWG)] 6 x 185 (6 x 350 6 x 185 (6 x 350
mcm) mcm)
Makc. BHelHMe ceTeBble NpefoxpaHuTenu [A]Y 1500 1500
PacueTHble noTepy MOLHOCTM npu 400 B [BT]2: 3) 18084 20358
PacueTHble noTepy MolHOCTM npu 460 B [BT]?: 3) 17137 17752
Makc. flobaBouHble notepu GpunbTpa BY-nomex A1, aBToMaTMyYeCKoro BbiKYaTeNs unm 2280 2541

pacuenuTtens 1 KoHTakTopa [BT] (Tonbko F4)

Makc. notepu gononHuTenbHbix nnat [BT] 400 400
Kng® 0,98 0,98
BbixogHas yactoTa [u] 0-590 0-590
OTKntoueHre npu neperpese nnatbl ynpasnexus [°C (°F)] 85 (185) 85 (185)

Tabnuua 7.6 dneKkTpnuyeckne xapakrepuctmkn ana kopnycoe F12/F13, nutaHue ot cetn 6 x 380-480 B

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

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHANbHOU HAzpy3ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
odonycka #15 % (0onyck cea3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3iudueM xapakmepucmuk kabeseu). 3HadeHUs npusedeHsl Ucxo0s u3
munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ meHowum KI1/] ygenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamesna yacmomel. Eciu yacmoma kommymayuu npegoiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylecmaeHHbll pocm nomepe. [IpugedeHHble 0dHHble y4UMbI8aOM MOWHOCMb, nompebisemyo
LCP u munoseiMu nnamamu ynpasneHus. [JaHHele 0 nomepsax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XOmsA 06bIYHO NPU NOJHOU HA2pYy3Ke NJIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe3oax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnonb308aHuem 3KpaHUpOBaHHbIX kabeneli dsueamens dnuHol 5 m (16,5 ¢pyma) npu HOMuHANLHOU Hazpy3ske u
HoMuHanbHou yacmome. KI/, usmepeHHoil npu HOMuHAaneHOM moke. Knacc sHepzoagpgekmusHocmu cm. 8 enaea 10.12 KIMA. Momepu npu
yacmuyHol Hazpyske cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuuecKune xa PaKTepnNCTUKN

VLT® HVAC Drive FC 102

7.2 JneKkTpuyeckme xapaktepuctmkm, 525-690 B

VLT® HVAC Drive FC 102 P450 P500 P560 P630
HopmanbHasa neperpyska (NO) NO NO NO NO
(HopmanbHasa neperpyska (NO) = 110-npoueHTHbI TOK B TeyeHue 60
9}
TvnuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 550 B 355 400 450 500
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ¢] npu 575 B 450 500 600 650
TunuuHaa BbIXOAHAA MOLWHOCTb Ha Bany [KBT] npu 690 B 450 500 560 630
Pasmep Kopnyca E1/E2 E1/E2 E1/E2 E1/E2
BbixogHol ToK (3 dasbl)
HenpepbisHbiin (npn 550 B) [A] 470 523 596 630
MpepbiBUCTLIA (Neperpy3ka B TedeHne 60 ¢ npu 550 B) [A] 517 575 656 693
HenpepbiBHbiii (Mpyn 575/690 B) [A] 450 500 570 630
MpepbiBUCTLIA (Neperpy3ka B TeyeHne 60 ¢ npu 575/690 B) [A] 495 550 627 693
HenpepbiBHaa mowHocTb (Npu 550 B) [KBA] 448 498 568 600
HenpepbiBHaa mowHocTb (Npu 575 B) [KBA] 448 498 568 627
HenpepbiBHaa mowHocTb (Npu 690 B) [KBA] 538 598 681 753
Makc. BXogHOI TOK
HenpepbiBHbiin (Mpu 550 B) [A] 453 504 574 607
HenpepbiBHbiin (Mpu 575 B) [A] 434 482 549 607
HenpepbiBHbii (Mpu 690 B) 434 482 549 607
Makc. uncno n pasmep Kabeneii Ha dasy
- ceTb, ABUraTeNb U Lenb pasfeneHus Harpysku [Mm> (AWG)] 4 x 240 (4 x 4 x 240 (4 x 4 x 240 (4 x 4 x 240 (4 x
500 mcm) 500 mcm) 500 mcm) 500 mcm)
- Topmo3 [Mm? (AWG)] 2x185(2x 2x185(2x 2x185(2x 2x 185 (2 x
350 mcm) 350 mcm) 350 mcm) 350 mcm)
Makc. BHelwHMe ceTeBble npegoxpaHuTeny [A]V 700 700 900 900
PacueTtHble notepu mowHocTn npun 600 B [BT]2 3 5323 6010 7395 8209
PacueTHble notepy MolHOCTM npu 690 B [BT]2: 3) 5529 6239 7653 8495
Kno? 0,98 0,98 0,98 0,98
BbixogHana uvactoTa [Iu] 0-500 0-500 0-500 0-500
OTKntoyeHne nNpu neperpese nnatbl ynpasnenns [°C (°F)] 85 (185) 85 (185) 85 (185) 85 (185)

Tabnuua 7.7 dneKkTpuyeckue xapaktepuctuku gna kopnycos E1/E2, nutaHue ot cetn 3 x 525-690 B

1) HomuHanel npedoxpaHumeneti cm. 8 2nasa 10.5 [pedoxpaHumenu u asmomamuyeckue 8biK/o4amesnu.

2) Tunosble 3Ha4YeHuA homepb MowHoCcmMu npueodﬂmcn npu HOMUHanbHoU Haepyske; npeanonaeaemc,q, Umo OHU Haxodamcs 8 npeaenax

donycka 15 % (donyck c8A3aH C U3MEHEHUSMU HANPSXEHUA U pasiuyuem xapakmepucmuk kabesnel). 3HayeHus npugedeHbl UCX00s U3

munuyHozo Kl osueamens (epaHuya IE/IE3). Jeuzamenu ¢ meHbwum K[ ysenuqusarom nomepu mowHocmu 8 npeobpazogamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHbsix napamempos oxaxoeHus npeobpasosamesns yacmomel. Eciu yacmoma kommymauyuu npeseiwiaem
YCMAHOBJIeHHYI0 NO YMOJTYAHUIO, BO3MOXeH CywecmaeHHbIl pocm nomepe. [pugedeHHble 0aHHbIE y4UMbI8AM MOUJHOCMb, hompebgemyto
LCP u munosbimu nnamamu ynpasneHus. [lJaHHele 0 nomepax MowHocmu 8 coomseemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3aKasyuka mo2ym yeenudums nomepu Ha 30 Bm,
Xxoms 06bI4HO Npu NOJIHOU Hazpy3Ke NIaMel ynpasaeHus u ycmaHosieHHbIX 00NOHUMesbHbIX NJ1Iamax 8 eHe30ax A unu B ysenudeHue nomepeo
cocmasnaem ecezo 4 Bm 0na kaxool nnamei.

3) V3mepsaemca ¢ ucnonb3o8aHuem 3KpaHUpPOBaHHbIx kabeneli dsueamens onurol 5 m (16,5 pyma) npu HoMuHaNbHOU Hazpy3ke u
HOMUHanbHoU Yacmome. KIJ, usmepeHHsIl npu HOMUHaAALHOM moke. Knacc sHepzosghpekmusHocmu cm. 8 enasa 10.12 KIN4. Momepu npu
yacmuyHol Haepyske cMm. Ha catime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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Dt

TexHuuecKmne xa PaKTepnNCTUKN

PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

VLT® HVAC Drive FC 102 P710 P800 P900
HopmanbHas neperpyska (NO) NO NO NO

(HopmanbHana neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHne 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 550 B 560 670 750

TunnyHaa BbIXogHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 750 950 1050
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 690 B 710 800 900

Pasmep kopnyca F1/F3 F1/F3 F1/F3
BbixogHol ToK (3 dasbi)

HenpepbiBHbiin (npu 550 B) [A] 763 889 988

MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 550 B) [A] 839 978 1087
HenpepbiBHbin (Mpu 575/690 B) [A] 730 850 945

MpepbiBUCTbIA (Neperpy3ka B TeyeHne 60 c npu 575/690 B) [A] 803 935 1040
HenpepbiBHaa mowHocTb (npu 550 B) [KBA] 727 847 941

HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 727 847 941

HenpepbiBHaa mowHocTb (npu 690 B) [KBA] 872 1016 1129
Makc. BxogHOI TOK

HenpepbiBHbiin (npn 550 B) [A] 735 857 952

HenpepbiBHbin (npn 575 B) [A] 704 819 911

HenpepbiBHbi (npn 690 B) [A] 704 819 911

Makc. uncno n pasmep Kabeneii Ha dasy

- (Osuratenb) [Mm* (AWG)]

8 x 150 (8 x 300

8 x 150 (8 x 300

8 x 150 (8 x 300

mcm) mcm) mcm)
- MuTatowan cetb [Mm? (AWG)] (F1) 8 x 240 (8 x 500 8 x 240 (8 x 500 8 x 240 (8 x 500
mcm) mcm) mcm)
- MNuTatowan cetb [Mm? (AWG)] (F3) 4 x 456 (8 x 900 4 x 456 (8 x 900 4 x 456 (8 x 900
mcm) mcm) mcm)
- PasgeneHue Harpyskn [Mm* (AWG)] 4 x 120 (4 x 250 4 x 120 (4 x 250 4 x 120 (4 x 250
mcm) mcm) mcm)
- Topmos [Mm? (AWG)] 4 x 185 (4 x 350 4 x 185 (4 x 350 4 x 185 (4 x 350
mcm) mcm) mcm)
Makc. BHelwHune ceTeBble NpegoxpaHutenu [A]" 1600 1600 1600
PacyeTHble notepy MoLHOCTM npu 600 B [BT]?: 3) 9500 10872 12316
PacyeTHble noTtepu mowHocTv npu 690 B [BT]2 3 9863 11304 12798
Makc. fo6aBOYHbIE MOTEPU aBTOMATMUYECKOTO BbIKloUaTena unm 427 532 615
pacuenutena u KoHtaktopa [BT] (Tonbko F3)
Makc. notepu gononHuTenbHbix nnat [Br] 400 400 400
Kng3 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500
OTKntoYeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 85 (185) 85 (185) 85 (185)

Tabnuua 7.8 dnekTpuyeckue xapakrepuctuku gns kopnycos F1/F3, nutaHue ot cetn 3 x 525-690 B

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

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3iudueM xapakmepucmuk kabeseu). 3HayeHUs npusedeHsl Ucxoos u3
munuyHozo KI1/] 0sueamens (epaHuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusarom nomepu MowHOCMU 8 npeobpazosamesie 4acmomel.
Kacaemcs onpedeneHus pasmepHbix napamempos oxsiaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYAHUIO, B03MOXeEH CylecmaeHHbll pocm nomepe. [IpusedeHHbie 0aHHble y4uMbi8aom MOWHOCMb, nompebnsemyo
LCP u munosbiMu nnamamu ynpasneHus. [laHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3akKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XomsA 06bI4HO NpU NOJIHOU HA2py3Ke NIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax e eHe3oax A unu B ysenudeHue nomepo
cocmassisem g8ce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnosb308aHuem 3KpaHUPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 pyma) npu HoMuHANLHOU Hazpy3ske u
HomMuHanbHou yacmome. KIN/, usmepeHHeoili npu HOMUHAIbHOM moke. Knacc sHepzoagppekmusHocmu cm. 8 enasa 10.12 KA. Momepu npu
yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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Dt

TexHuuecKmne xa PaKTepnNCTUKN

VLT® HVAC Drive FC 102

VLT® HVAC Drive FC 102 P1MO P1M2 P1M4
HopmanbHas neperpyska (NO) NO NO NO

(HopmanbHana neperpyska (NO) = 110-nNpoLeHTHbI TOK B TeyeHne 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 550 B 850 1000 1100
TunnyHaa BbIxogHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 1150 1350 1550
TunnyHas BbIxOfHaA MOLYHOCTb Ha Bany [KBT] npu 690 B 1000 1200 1400
Pasmep kopnyca F2/F4 F2/F4 F2/F4
BbixogHol Tok (3 dasbi)

HenpepbiBHbiin (Mpu 550 B) [A] 1108 1317 1479
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 550 B) [A] 1219 1449 1627
HenpepbiBHbIn (Mpu 575/690 B) [A] 1060 1260 1415
MpepbiBUCTbIA (Neperpy3ka B TeueHne 60 c npu 575/690 B) [A] 1166 1386 1557
HenpepbiBHasa mowwHocTb (npu 550 B) [KBA] 1056 1255 1409
HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 1056 1255 1409
HenpepbiBHaa mowHocTb (npu 690 B) [KBA] 1267 1506 1691

Makc. BxogHOI TOK

HenpepbisHbiin (npn 550 B) [A] 1068 1269 1425
HenpepbiBHbin (npu 575 B) [A] 1022 1214 1364
HenpepbiBHbin (npn 690 B) [A] 1022 1214 1364

Makc. uncno n pasmep Kabeneii Ha dasy

- (Osuratensb) [Mm* (AWG)]

12 x 150 (12 x 300

12 x 150 (12 x 300

12 x 150 (12 x 300

mcm) mcm) mcm)
- MuTatowan cetb [Mm? (AWG)] (F2) 8 x 240 (8 x 500 8 x 240 (8 x 500 8 x 240 (8 x 500
mcm) mcm) mcm)
- MNuTatowan cetb [Mm? (AWG)] (F4) 8 x 456 (8 x 900 8 x 456 (8 x 900 8 x 456 (8 x 900
mcm) mcm) mcm)
- PasgeneHue Harpyskn [Mm* (AWG)] 4 x 120 (4 x 250 4 x 120 (4 x 250 4 x 120 (4 x 250
mcm) mcm) mcm)
- Topmos [Mm? (AWG)] 6 x 185 (6 x 350 6 x 185 (6 x 350 6 x 185 (6 x 350
mcm) mcm) mcm)
Makc. BHelwHune ceTeBble NpegoxpaHutenn [A]" 1600 2000 2500
PacueTHble noTepy MolHOCcTM npu 600 B [BT]?: 3) 13731 16190 18536
PacyeTHble noTtepu mowHocT npu 690 B [BT]2 3 14250 16821 19247
Makc. fo6aBOYHbIE MOTEPU aBTOMATMUYECKOTO BbIKloUaTensa unm 665 863 1044
pacuenutena u KoHTaktopa [BT] (Tonbko F4)
Makc. notepu gononHuTenbHbix nnat [Br] 400 400 400
Kng3 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500
OTKntoYeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 85 (185) 85 (185) 85 (185)

Tabnuua 7.9 dnekTpuyeckue xapakrepuctuku gns kopnycos F2/F4, nutaHue ot cetn 3 x 525-690 B

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

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3iudueM xapakmepucmuk kabeseu). 3HayeHUs npusedeHsl Ucxoos u3
munuyHozo KI1/] 0sueamens (epaHuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusarom nomepu MowHOCMU 8 npeobpazosamesie 4acmomel.
Kacaemcs onpedeneHus pasmepHbix napamempos oxsiaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYAHUIO, B03MOXeEH CylecmaeHHbll pocm nomepe. [IpusedeHHbie 0aHHble y4uMbi8aom MOWHOCMb, nompebnsemyo
LCP u munosbiMu nnamamu ynpasneHus. [laHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicme u Hazpy3ku 3akKasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XomsA 06bI4HO NpU NOJIHOU HA2py3Ke NIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax e eHe3oax A unu B ysenudeHue nomepo
cocmassisem g8ce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnosb308aHuem 3KpaHUPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 pyma) npu HoMuHANLHOU Hazpy3ske u
HomMuHanbHou yacmome. KIN/, usmepeHHeoili npu HOMUHAIbHOM moke. Knacc sHepzoagppekmusHocmu cm. 8 enasa 10.12 KA. Momepu npu
yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHnyeckne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO
VLT® HVAC Drive FC 102 P450 P500 P560 P630
HopmanbHas neperpyska (NO) NO NO NO NO
(HopmanbHasa neperpyska (NO) = 110-NpOLEHTHbI TOK B TeyeHue
60 )
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 550 B 355 400 450 500
TunnyHaa BbIXOAHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 450 500 600 650
TunnyHaa BbIxOfHaA MOLYHOCTb Ha Basny [KBT] npu 690 B 450 500 560 630
Pasmep kopnyca F8/F9 F8/F9 F8/F9 F8/F9
BbixogHol Tok (3 dasbi)
HenpepbiBHbiin (npu 550 B) [A] 470 523 596 630
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 550 B) [A] 517 575 656 693
HenpepbiBHbin (Mpu 575/690 B) [A] 450 500 570 630
MpepbiBUCTbIA (Neperpy3ka B TeyeHne 60 c npu 575/690 B) [A] 495 550 627 693
HenpepbiBHaa mowHocTb (npu 550 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
HenpepbiBHbiin (npn 550 B) [A] 453 504 574 607
HenpepbiBHbin (npu 575 B) [A] 434 482 549 607
HenpepbiBHbIA (Npy 690 B) 434 482 549 607
Makc. uncno n pasmep Kabeneii Ha dasy
- (Osuratensb) [Mm* (AWG)] 4 x 240 (4 x 4 x 240 (4 x 4 x 240 (4 x 4 x 240 (4 x
500 mcm) 500 mcm) 500 mcm) 500 mcm)
- MuTatowan cetb [MM? (AWG)] 4x85(4x3/0[4x85(4x3/0|4x85(4x3/0|4x85(4x3/0
mcm) mcm) mcm) mcm)
- Topmos [Mm? (AWG)] 2x 185 (2 x 2x 185 (2 x 2x185(2x 2x 185 (2 x
350 mcm) 350 mcm) 350 mcm) 350 mcm)
Makc. BHelwHMe ceTesble npegoxpaHuteny [A]V 630 630 630 630
PacueTHble noTepy MoLHOCTM npu 600 B [BT]2: 3) 5323 6010 7395 8209
PacueTHble noTepy mMolHOCTM npu 690 B [BT]?: 3) 5529 6239 7653 8495
Kng? 0,98 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500 0-500
OTkntoyeHve npu neperpese nnatbl ynpasnexus [°C (°F)] 85 (185) 85 (185) 85 (185) 85 (185)

Tabnuua 7.10 dneKTpuyeckme xapakrepuctuku gna kopnycos F8/F9, nutaHme ot cetn 6 x 525-690 B

1) HomuHanel npedoxpaHumeneli cm. 8 enasa 10.5 [IpedoxpaHumenu u asmomamuyeckue 8blKao4amernu.

2) Tunosble 3Ha4YeHUA Nomepb MOWHOCMU NPUBOOAMCA NPU HOMUHANbHOU HAzpy3Ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
donycka 15 % (0onyck C8A3aH C U3MEHeHUAMU HAaNPAXeHUA U pd3/ludueM xapakmepucmuk kabesnell). 3HayeHus npugedeHsl UCX00A U3
munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ meHowium KI1/] ygenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomei.
Kacaemcs onpedeneHus pasmepHeix napamempos ox/iaxoeHus npeobpazosamesna yacmomel. Eciu yacmoma kommymayuu npegoiuiaem
YCMAHOBJIEHHYIO NO YMOJTYGHUIO, B03MOXeEH CylwecmaeHHblli pocm nomepe. [pugedeHHble 0aHHble y4uUMbI8alomM MOWHOCMb, nompebisemyo
LCP u munoseiMu nnamamu ynpasneHus. [JaHHble 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akasqyuka mozym ysenudums nomepu Ha 30 Bm,
XomsA 06bIYHO NPU NOJIHOU HAZpYy3Ke NJIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe3oax A unu B ysenudeHue nomepe
cocmassisem g8ce2o 4 Bm 0na kaxool niamel.

3) U3mepsaemca ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX Kabenel 0sueamens onuHol 5 m (16,5 ¢pyma) npu HoMuHANbLHOU Hazpyske u
HoMuHanbHou yacmome. KI/, usamepeHHbil npu HOMUHAIbHOM moke. Knacc sHepzoagpgekmusHocmu cm. 8 enaea 10.12 KI[. Momepu npu
yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHuYecKne xapakTepuCTUKmn VLT® HVAC Drive FC 102

VLT® HVAC Drive FC 102 P710 P800 P900
HopmanbHas neperpyska (NO) NO NO NO
(HopmanbHana neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHne 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 550 B 560 670 750
TunnyHaa BbIXogHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 750 950 1050
TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 690 B 710 800 900
Pasmep kopnyca F10/F11 F10/F11 F10/F11
BbixopHol Tok (3 dasbi)

HenpepbiBHbiin (npu 550 B) [A] 763 889 988
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 550 B) [A] 839 978 1087
HenpepbiBHbin (Mpu 575/690 B) [A] 730 850 945
MpepbiBUCTbIA (Neperpy3ka B TeyeHne 60 c npu 575/690 B) [A] 803 935 1040
HenpepbiBHaa mowHocTb (npu 550 B) [KBA] 727 847 941
HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 727 847 941
HenpepbiBHaa mowHocTb (npu 690 B) [KBA] 872 1016 1129
Makc. BxogHOI TOK

HenpepbiBHbiin (npn 550 B) [A] 735 857 952
HenpepbiBHbin (npn 575 B) [A] 704 819 911
HenpepbiBHbi (npn 690 B) [A] 704 819 911

Makc. uncno n pasmep Kabeneii Ha dasy

- (Osuratenb) [Mm* (AWG)]

8 x 150 (8 x 300

8 x 150 (8 x 300

8 x 150 (8 x 300

mcm) mcm) mcm)
- MuTatowan cetb [MM? (AWG)] 6 x 120 (4 x 900 6 x 120 (4 x 900 6 x 120 (4 x 900
mcm) mcm) mcm)
- Topmos [Mm? (AWG)] 4 x 185 (4 x 350 4 x 185 (4 x 350 4 x 185 (4 x 350
mcm) mcm) mcm)
Makc. BHelwHMe ceTesble npegoxpaxuteny [A]V 900 900 900
PacueTHble noTepy MolHOcTM npu 600 B [BT]2: 3) 9500 10872 12316
PacueTtHble notepu mowHocTn npu 690 B [BT]2 3 9863 11304 12798
Makc. fobaBoyHble NOTEPU ANsi aBTOMATUYECKOTO BbIKoYaTens um 427 532 615
pacuenutena u KoHtaktopa [BT] (tonbko F11)
Makc. notepu gononHuTenbHbix naat [BT] 400 400 400
Kng? 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500
OTKntoyeHre npu neperpese nnatbl ynpasnexus [°C (°F)] 85 (185) 85 (185) 85 (185)

Tabnuua 7.11 SneKTpuuyeckne xapakrepuctuku ana kopnycos F10/F11, nutaHne ot cetn 6 x 525-690 B

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

2) Tunogble 3HavyeHUs nomeps MOWHOCMU npusoaﬁmm npu HoMuHasneHou Haezpyske; npeanonaeaemcs, 4Ymo OHU Haxodamcs 8 npeaenax

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

munuyHozo KI1/] 0sueamens (2paHuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusaom nomepu MOWHOCMU 8 npeobpazosamesie 4acmomeoi.
Kacaemcs onpedeneHus pasmepHbix napamempos ox/axoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIeHHYIO NO YMOJTYAHUIO, B03MOXeEH CylwecmaeHHbll pocm nomepe. [IpugedeHHble 0aHHble y4uMbI8alom MOWHOCMb, nompebsemyo
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XOmsA 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus u yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Namax 8 eHe3dax A unu B ysenudeHue nomepo
cocmassisem gce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnonb308aHueM 3KpaHUpPOBaAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 ¢gyma) npu HoMuHANLHOU Hazpy3ke u
HoMuHanbHou yacmome. KI/, usmepeHHebili npu HOMUHAIbHOM moke. Knacc sHepzoagpgekmusHocmu cm. 8 enaea 10.12 KIMA. Momepu npu
yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHnyeckne XapaKTepUucTnukn PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

VLT® HVAC Drive FC 102 P1MO P1M2 P1M4

HopmanbHas neperpyska (NO) NO NO NO

(HopmanbHana neperpyska (NO) = 110-npoLeHTHbI TOK B TeyeHne 60 )

TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 550 B 850 1000 1100

TunnyHaa BbIxogHaA MOLYHOCTb Ha Bany [n. c] npu 575 B 1150 1350 1550

TunnyHas BbIxofHaA MOLYHOCTb Ha Bany [KBT] npu 690 B 1000 1200 1400

Pasmep kopnyca F12/F13 F12/F13 F12/F13

BbixogHol Tok (3 dasbi)

HenpepbiBHbiin (Mpu 550 B) [A] 1108 1317 1479

MpepbiBUCTBIN (Neperpy3ka B TeueHne 60 ¢ npu 550 B) [A] 1219 1449 1627

HenpepbiBHbin (Mpu 575/690 B) [A] 1060 1260 1415

MpepbiBUCTbIA (Neperpy3ka B TeueHne 60 ¢ npu 575/690 B) [A] 1166 1386 1557

HenpepbiBHaa mowHocTb (npu 550 B) [KBA] 1056 1255 1409

HenpepbiBHaa mowwHocTb (Npu 575 B) [KBA] 1056 1255 1409

HenpepbiBHaa mowHocTb (npu 690 B) [KBA] 1267 1506 1691

Makc. BxogHOI TOK

HenpepbiBHbiin (npn 550 B) [A] 1068 1269 1425

HenpepbiBHbin (npn 575 B) [A] 1022 1214 1364

HenpepbiBHbi (npn 690 B) [A] 1022 1214 1364

Makc. uncno n pasmep Kabeneii Ha dasy

- (Osuratenb) [Mm* (AWG)] 12 x 150 (12 x 300 12 x 150 (12 x 300 | 12 x 150 (12 x 300
mcm) mcm) mcm)

- MuTatowan cetb [MM? (AWG)] (F12) 8 x 240 (8 x 500 8 x 240 (8 x 500 8 x 240 (8 x 500
mcm) mcm) mcm)

- MuTatowan cetb [MmM?> (AWG)] (F13) 8 x 456 (8 x 900 8 x 456 (8 x 900 8 x 456 (8 x 900
mcm) mcm) mcm)

- Topmos [Mm? (AWG)] 6 x 185 (6 x 350 6 x 185 (6 x 350 6 x 185 (6 x 350
mcm) mcm) mcm)

Makc. BHelwHune ceTeBble NpenoxpaHutenu [A]" 1600 2000 2500

PacueTHble noTepy MoLHOCTM npu 600 B [BT]2: 3) 13731 16190 18536

PacueTtHble notepu mowHocTn npun 690 B [BT]2 3 14250 16821 19247

Makc. nobaBoUHble NOTEPU ANt aBTOMATUYECKOTO BbIKoYaTens umm 665 863 1044

pacuenuTtens 1 KoHTaktopa [BT] (Tonbko F13)

Makc. notepu gononHuTenbHbix nnat [Br] 400 400 400
Kna3 0,98 0,98 0,98
BbixogHas yacToTa [u] 0-500 0-500 0-500
OTKntoyeHre npu neperpese nnatbl ynpasnenus [°C (°F)] 85 (185) 85 (185) 85 (185)

Tabnuua 7.12 neKTpuuyeckne xapakrepuctukm ana kopnycos F12/F13, nutaHune ot cetn 6 x 525-690 B

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

2) Tunosble 3Ha4eHUA NomMepb MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU HAzpy3ke; npednosiazaemcs, Ymo OHU HAX00amcs 8 npedenax
donycka #15 % (0onyck ceA3aH ¢ USMEHeHUAMU HANPsXeHUs U pa3udueM xapakmepucmuk kabeseu). 3HayeHUs npusedeHsl Ucxo0s U3
munuyHozo KI1/] 0sueamens (epaHuya IE/IE3). leueamenu ¢ meHowum KI1/] ysenudusaom nomepu MowHOCMU 8 npeobpazosamesie 4acmomeol.
Kacaemcs onpedeneHus pasmepHbix napamempos oxsaxoeHus npeobpazosamesnsa yacmomel. Eciu yacmoma kommymayuu npegsiuiaem
YCMAHOBJIEHHYIO NO YMOJTYAHUIO, B03MOXeEH CylwecmaeHHbll pocm nomepe. [IpugedeHHbie 0aHHble y4uMbI8alom MOWHOCMb, nompebnisemyo
LCP u munosbiMu nnamamu ynpasneHus. [lJaHHele 0 nomepsax MowHocmu 8 coomsemcmauu ¢ EN 50598-2 cm. drives.danfoss.com/knowledge-
center/energy-efficiency-directive/#/. YcmaHoeka 0ononHumesnbHeix ycmpolicms u Hazpy3ku 3akasqyuka mo2ym ysenudums nomepu Ha 30 Bm,
XomsA 06bI4HO NPU NOJHOU HA2py3Ke NJIambl ynpassieHus U yCmaHosJs1eHHbIX 00NOJIHUMESbHbIX Naamax 8 eHe3oax A unu B ysenudeHue nomepo
cocmassisem g8ce2o 4 Bm 0na kaxool niamel.

3) Usmepsiemca ¢ ucnosb308aHuem 3KpaHUpPOBAHHbIX kabesneli dsueamens dnuHol 5 m (16,5 ¢pyma) npu HoOMuHANLHOU Hazpy3ske u
HoMuHanbHou yacmome. KIM/, usmepeHHeoili npu HOMUHAIbHOM moke. Knacc sHepzoagpdekmusHocmu cm. 8 enasa 10.12 KIMA. Momepu npu
yacmuyHoli Hazpy3ke cMm. Ha calime drives.danfoss.com/knowledge-center/energy-efficiency-directive/#/.
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TexHnYecKne xapakTepucTUKmn VLT® HVAC Drive FC 102

7.3 [lutaHue ot cetun

MuTaHne oT cetn

MuTatowme Knemmbl (6-UMMNynNbCH.) L1, L2, L3
MuTatowme kKnemmbl (12-MMNynbCcH.) L1-1, L2-1, L3-1, L1-2, L2-2, L3-2
HanpsaxxeHue nutaHua 380-480 B £10 %, 525-690 B +10 %

Huskoe HanpAxeHue cemu/nponaaaHue HanpAxeHusA:

I7pu HU3KOM HanpsAxeHUU cemu usau npu nponaaaHuu HanpAxXeHusa cemu npeo6pa3oeamenb Yacmomel npoaomKaem
pa6omamb, nokKa HanpsAxeHue 8 36eHe NOCMOAHHO20 MOKA He CHU3UmcAa 00 MUHUMGA/IbHO20 YPO8HA, hpu KOMopom
npoucxoaum 0CmMaxos; 06bIYHO HanpsaxeHUe ocmaHoea Ha 15 % Huxe MUHUMA/IbHO20 HOMUHAJIbHO20 HANPAXEHUA NUMAHUA
npeo6pa3oeamenﬂ. BkntoueHue numaHus u nosHell prm;nuua MOMeHM He803MOXHbI NpU HanpsxeHuu cemu meHbwe 10 %
MUHUMAJIbHO20 HANpAXeHUA numaHus npeo6pa3osameﬂﬂ yacmomel.

YacToTa cetu nutaHua 50/60 Ty, £5 %
Makc. KpaTKoBpeMeHHaa acummeTpua ¢pas ceTn nNuTaHNA 3,0 % OT HOMMHANBHOTO HANPAXKEHUA NuTalowein cetn’
KoadpduuymeHT akTmeHoON molyHocTu (A) 2 0,9 HOMUHaNbHOrO 3HaYEHUA MPU HOMMHAJIbHOWM Harpyske
KoadpdurumeHT peakTBHOM MOLWHOCTY (COs ¢) 6NM30K K eanHuLe (> 0,98)
Yucno BkaoveHnin BxogHoro nutanma L1, L2, L3 He 6onee 1 pa3a B 2 MVHYTbI
YcnoBua okpy»alolein cpefibl B COOTBETCTBUN C TpeboBaHMeM Kateropua no nepeHanpsaxenuio lll/ctenerb
ctaHpapTa EN60664-1 3arpAsHeHns 2

Mpeobpasosamesib yacmomsl NoOxo0uM 0718 UCNOJIL30BAHUSA 8 cXxeme, cnocobHol npu HanpsaxeHuu 480/600 B sbidepxxusame
mok Kopomko2o 3ambikaHusa (SCCR) 100 KA.
1) Pacyemel ocHosaHel Ha cmaHoapmax UL/IEC61800-3.

7.4 BbixogHasa MOLWHOCTb U Apyrme Xapaktepunctnkn asuratena

MouwHocTb gsuratena (U, V, W)

BbixogHOe HanpsxeHue 0-100 % oT HanpsAKeHuA NUTaHnA
Bbix. yacToTa 0-590 iy
Yucno KommyTaumim Ha Bbixoge be3 orpaHnueHna
OnntenbHOCTb N3MEHeHMA CKOPOCTH 0,01-3600 c

1) 3asucum om HanpsxeHUA U MOWHOCMU.

XapaKTepncTKn KpyTALLero MoMeHTa
[yckoBoW KpyTALWMIA MOMEHT (MOCTOAHHDBIN KPYTALUUIA MOMEHT) Makcumym 150 % Ha npoTsxeHun 60 ¢ 2

Meperpy3ka no KpyTALeMy MOMEHTY (MOCTOAHHbIN KPYTALMIA MOMEHT) Makcumym 150 % Ha npoTsxeHnn 60 ¢ 2

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

7.5 YcnoBua okpyxatowen cpeabl

OKp)/)Ka}OLU,aﬂ cpepa

Kopnyca E1/F1/F2/F3/F4/F8/F9/F10/F11/F12/F13 IP21/tvn 1, IP54/Tn12
Kopnyc E2 IPO0/waccm
WcnbitaHye Ha BUGpaLMio 109
OTHOCHTeNIbHaA BRAXKHOCTb 5-95 % (IEC 721-3-3); knacc 3K3 (6e3 koHfeHcaumn) Bo BpemMs paboTbl
ArpeccuBHas cpega (IEC 60068-2-43), Tect H2=S Knacc Kd
ArpeccuBHas cpega (IEC 60721-3-3) Knacc 3C3
MeTog ncnbiTaHnii cCOOTBETCTBYET TpeboBaHUAM cTaHzapTa IEC 60068-2-43 H2S (10 aHen)
TemnepaTtypa oKpyatoLien cpefibl (B pexvme KommyTauum SFAVM)

— CO CHWKEHNEM HOMWHaMNbHbIX XapaKTepPUCTUK Makcumym 55 °C (131 °F)V
— NPW NONHOWN BbIXOAHOM MOLHOCTK, TUNoBble aABuratenn EFF2 (go 90 % BbIXOQHOro TOKa) Makcrmym 50 °C (122 °F)"
— NPV NOSIHOM HenpepbIBHOM BbIXOAHOM Toke MY Makcumym 45 °C (113 °F)V
MuH. Temnepatypa oKpy»katoLleli cpefibl BO BpeMsi paboTbl C MOSIHOW Harpy3Kou 0°C (32 °F)
MuH. Temnepatypa oKpy»<atoLieli cpefibl pu paboTe C NOHVKEHHOW MPOU3BOAUTENIBHOCTBIO -10 °C (14 °F)
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TexHnYyecKkne xapakTepucTukn PyKoBOACTBO NO NPOEKTUPOBAHMIO

Temnepatypa npu XpaHeHUW/TPaHCNOPTUPOBKe ot -25 po +65/70 °C (ot 13 po 149/158 °F)
Makc. BbicoTa HaZl ypoBHEM MOps 6€3 CHVXEeHVA HOMUHAMNbHbIX XapaKTepUCTUK 1000 m (3281 oyT)
Makc. BbiCOTa Haf ypPOBHEM MOPA CO CHUMXEHMEM HOMUHAJIbHbIX XapakTepucTuk 3000 m (9842 ¢yTa)

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

Crangaptbl DMC, usnyyeHve EN 61800-3
CranpgapTbl SMC, NTOMEXoyCTONYNBOCTb EN 61800-3
Knacc sHeproadpdpekTusHoctn’ IE2

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

L] HomuHaneHas Haepyska.

. Yacmoma 90 % om HOMUHAIbHOU.
. 3asodckas HacmpoUka 4yacmomel KOMMymayuu.
. 3asodckaa Hacmpotika memoda KoMMymayuu.

7.6 TexHWYeCcKune xapakKTepUCTUKN Kabenen

OnvHa n ceyeHmne Kabenen ynpasneHua

Makc. gnnHa Kabena gsuraTens, SKpaHWPOBaHHbIN 150 m (492 dyTa)
Makc. AnnHa Kabensa aBuratens, HeSKPaHNPOBaHHbIN 300 m (984 ¢yTa)
Makc. nonepeyHoe ceueHue Kabens Ana ABUraTens, CeTu, Lenu pasgeneHns Harpysku Cm. enasa 7 TexHudeckue
1 TopMoO3a xapakmepucmuxu")
Makc. ceyeHre NpoBOAOB, MOAKIOYAEMbIX K KNeMMaM YNpPaBieHNA MPU MOHTa)e »eCcTKNM 1,5 mm*/16 AWG
NPOBOAOM (2 x 0,75 mm?)
Makc. ceueHne NpoBOLOB, MOAKIIIOYAEMBIX K KNEMMaM yrnpaBneHUa npu MoHTaxe rmbkum kabenem 1 mm*/18 AWG
Makc. ceueHne nNpoBOLOB, MOAKIIIOYAEMBIX K KNEMMaM yrnpaBieHUs Npu MOHTaxe Kabenem C LeHTpanbHou 0,5 mm?/
Xunon 20 AWG
MuH. ceyeHne NpoBoAOB, NOAKIOYAEMbIX K KeMMaM yrpasJieHns 0,25 Mm*/23 AWG

1) aHHele 0 kabensax numaHua npusedeHsl 8 2siaed 7.1 Snekmpudeckue xapakmepucmuku, 380-480 B u
2nasa 7.2 dnekmpuyeckue xapakmepucmuku, 525-690 B.

7.7 Bxopn/Bbixof 1 XapaKTepPUCTMKK Lienn ynpasneHus

Lindpposble Bxoabl

Mporpammupyembie undposble BXoAbl 4 (6)
Homep Knemmbi 18, 19, 27V, 29", 32, 33
Jlornka PNP nnn NPN
YpoBeHb HanpsaxeHusA 0-24 B nocTt. 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 nocT. Toka
BxogHoe conpotusneHue, Ri MpubnnsntensHo 4 KOM

Bce yugpossie 8x00bi 2anb8aHuYecku U3oupo8aHsl om HanpaxeHus numanus (PELV) u Opyaux 86ICOKOBOIbMHbIX K/IEMM.
1) Knemmeol 27 u 29 mo2ym 6bimb makxe 3anpo2paMmmupo8aHsl KaK 8bIX00bI.

AHanoroBble BXxoabl

KonnuyecTtBo aHanoroBbix BXOAOB 2
Homep kKnemmbl 53, 54
Pexxumbl Hanps»xeHune unn Tok
Bbibop pexnma MNepekniovatenn A53 n A54
Pexxum HanpsxeHuna Mepekniouatenb A53/A54 = (U)
YpoBeHb HanpsaxeHuA Ot -10 B go +10 B (macwrabupyembiii)
BxogHoe conpoTuBneHue, Ri MpwbnusntenbHo 10 KOM
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MakcnmanbHoe HanpsXxeHue +20 B
Pexxnm ToKa Mepekniouatenb A53/A54 = (1)
YpoBeHb TOKa Ot 0/4 po 20 MA (MacwTabrpyemblin)
BxogHoe conpotusneHue, Ri MpwbnnsntensHo 200 Om
MakcmanbHbI TOK 30 mA
Paspelatolas cnoco6HOCTb aHaNoroBbiX BXOAOB 10 6uToB (+ 3HaK)
TOYHOCTb aHaNOroBbIX BXOLOB MorpewHocTb He 6onee 0,5 % OT MNOSHOW WKasbl
[Monoca vacTtot 100 Iy

AHanoz208ble 8x00bl 2a1b8AHUYECKU 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. Lugpposvle 8xo0bl B 2naga 7.7 Bxo0/8bix00 U xapakmepucmuku yenu ynpagieHus
MakcmanbHoe Hanps)keHne Ha Bxoge 28 B nocT. ToKa
BxogHoe conpotuBneHue, Ri MpubnusntensHo 4 KOmM
TouHoCTb Ha umnynbcHom Bxoge (0,1-1 KIy) MakcnmanbHasa norpelwHocTb: 0,1 % OT NONHON WKanbl
AHanoroBbIN BbIXoa
Konunyectso nporpammupyembix aHanorosbiX BbIXOJOB 1
Homep knemmbl 42
[vana3oH Toka aHanoroBoro Bbixoa 0/4-20 mA
Makc. Harpy3ka pe3ncTopa Ha aHafloroBOM BbIXOAE OTHOCKTENbHO obLero nposoaa 500 Om
ToyHOCTb Ha aHanoOroBoMm Bbixofe MakcrmanbHasa norpelwHocTb: 0,8 % OT NONHON WKanbl
Paspelatolas cnoco6HOCTb Ha aHaIOroBOM Bbixofe 8 out

AHQAJ10208bIl 8bIX00 2a/16BAHUYECKU U30/IUPOBAH OM HanpsxeHus numaxus (PELV) u Opyaux 8bICOKOBOIbIMHbBIX KJIEMM.

Mnata ynpaBneHus, 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 Opyaux UeHMpPasibHbIX CXeM U 2a/1b8aHUYeCKU
u301UpPOBAHA om HanpsxeHuUa numanus (PELV).

Lindposoit Bbixof,

Mporpammupyemble LUMdpoBble/VMNYNbCHbIE BbIXOAbI: 2
Homep knemmbl 27, 29V
YpoBeHb HanpaXeHUa Ha UMPPOBOM/YaCTOTHOM BbiXxoge 0-24 B
Makc. BbIXOgHOW TOK (NOoTpebuTenb UM NCTOYHMK) 40 MA
Makc. Harpy3ka Ha Y4aCTOTHOM Bbixofe 1 KOm
MaKc. eMKOCTHas Harpyska Ha YaCTOTHOM BbIXoae 10 HO
MwuHMManbHaA BbIXOAHAA YacToTa HA YAaCTOTHOM BbIXOfe 0y
MakcumanbHas BbIXofHas YacToTa Ha YaCTOTHOM BbIXxoae 32 kly
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TOYHOCTb YaCTOTHOrO BbiXxoAda MakcrnmanbHasa norpelwHocTb: 0,1 % OT NONHON LWKasbl
Pa3zpewatowaa cnocobHOCTb YaCTOTHBIX BbIXOA0B 12 6ut

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

Homep kKnemmbl 12,13
MakcumanbHaa Harpyska 200 mA

NcmoyHuK 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 BbIXoAbl pene 2
Makc. nonepeuyHoe cevyeHve Ana Knemm pesne 2,5 mm® (12 AWG)
MwuH. nonepeyHoe ceueHvie AnA Knemm pene 0,2 mm* (30 AWG)
[nuHa 3auyncTku nposofa 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 Pa3OMKHYTbIN KOHTaKT) (pe3UCTVBHaA
Harpyska)? 3 400 B nepem. ToKa, 2 A

Makc. Harpy3ka (AC-15)" Ha Knemmax 1-2 (HOPManbHO Pa3OMKHYTbI KOHTAKT) (MHOYKTUBHAA
Harpyska npu cos® 0,4) 240 B nepem. ToKa, 0,2 A

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

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

Makc. Harpy3ka (AC-1)V Ha knemmax 1-3 (HOPManbHO 3aMKHYTbIN KOHTaKT) (Pe3UCTUBHaAA 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 Harpy3ka) 24 B nocr. 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 3arpAsHeHmna 2
Homepa knemm pene 02 4-6 (pa3mbikaHue), 4-5 (3aMblkaHue)

Makc. Harpyska (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTaKT) (pe3ucTrBHanA
Harpyska)? 3 400 B nepem. ToKa, 2 A

Makc. Harpy3ka (AC-15)" Ha Knemmax 4-5 (HOPMasibHO Pa3OMKHYTbI KOHTAKT) (MHOYKTUBHAA
Harpyska npu cos® 0,4) 240 B nepem. ToKa, 0,2 A

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

Makc. Harpy3ka (DC-13)" Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTUBHAA
Harpyska) 24 B nocr. ToKka, 0,1 A

Makc. Harpy3ka (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) (MHAYKTMBHasA
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 Harpyska) 24 B nocrt. Toka, 0,1 A
MwH. Harpy3ka Ha kKnemmax 4-6 (HOpManbHO 3aMKHYTbI KOHTaKT), 4-5 24 B noct. ToKka, 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

KoHmakmel penie umerom 2anb8aHUYECKYIO pA3BA3KY OM 0CMAnbHOU Yacmu cxemsl 61aeo0apa ycuneHHou usonayuu (PELV).
1) IEC 60947, yacmu 4 u 5.

2) Kamezopusa no nepeHanpsxeruto Il.

3) AmmecmosatHsie no UL npumeHeHus npu 300 B nepem. moka, 2 A.
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Mnata ynpasneHus, sbixog +10 B nocT. Toka

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

WcmoyHuk HanpsxeHus 10 B nocm. moka 2asb8aHU4ecKU U30upo8aH om HanpsxeHus numanus (PELV) u opyaux
8bICOKOBOJ/IbMHBIX KIIeMM.

XapaKTepucTukn yrnpasneHus

Paspelatowas cnoco6HOCTb BbIXOAHOW YacToTbl B MHTepBane 0-1000 My +0,003 'y
Bpems peakuum cuctembl (Knemmbl 18, 19, 27, 29, 32, 33) <2 wm/c
[lnanasoH perynnpoBaHuA CKOPOCTU (Pa3OMKHYTbIN KOHTYP)
TOYHOCTb perynMpoBaHNA CKOPOCTY BpaLleHuA
(Pa30OMKHYTbIN KOHTYP)

1:100 CMHXPOHHOW CKOPOCTU BpaLLeHUsA

30-4000 06/MVH: MaKCUManbHasi MOrPeLHOCTb He 6onee £8 06/MUH

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

Paboune xapakTepucTKM Nnatbl yrnpasaeHus
MHTepBan ckaHnpoBaHuA 5 mc

MnaTta ynpaeneHus, nocnegoBatenbHana cBA3b Yepes nopt USB
CranpapTHbin nopt USB

1.1 (NonHaa cKopocCTb)
Pasbem USB Pasbem USB tna B, pasbem ana yctponcrs

YBEJOMJIEHU

MNoaknioueHure MK ocywecTBnseTca ctTaHAapTHbIM Kabenem USB (xocT/ycTpoiicTBO).

CoepunHeHne USB ranbBaHNYeCKN U30/IMPOBaAHO OT HanpsKeHuA nutaHua (c 3awmTon PELV) n apyrnx BbiICOKOBOMNbTHbIX
Knemm.

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

7.8 Maccbl Kopnycos

Kopnyc 380-480/500 B 525-690 B
E1 270-313 kr (595-690 ¢pyHTOB) 263-313 kr (580-690 ¢yHTOB)
E2 234-277 kr (516-611 ¢yHTOB) 221-277 kr (487-611 ¢yHTOB)

Tabnuua 7.13 Maccbl KopnycoB E1-E2, kr (dyHTbI)

Kopnyc 380-480/500 B 525-690 B

F1 1017 kr (2242,1 dyHTa) 1017 kr (2242,1 dyHTa)
F2 1260 kr (2777,9 dyHTa) 1260 kr (2777,9 dyHTa)
F3 1318 Kr (2905,7 dyHTa) 1318 kr (2905,7 dyHTa)
F4 1561 kr (3441,5 dyHTa) 1561 Kkr (3441,5 dyHTa)
F8 447 Kkr (985,5 dyHTa) 447 kr (985,5 dyHTa)

Fo 669 Kkr (1474,9 dyHTa) 669 Kr (1474,9 dyHTa)
F10 893 kr (1968,8 dyHTa) 893 Kkr (1968,8 dpyHTa)
F11 1116 kr (2460,4 dyHTa) 1116 kr (2460,4 dyHTa)
F12 1037 Kr (2286,4 ¢yHTa) 1037 Kr (2286,4 dyHTa)
F13 1259 kr (2775,7 dyHTa) 1259 kr (2775,7 dyHTa)

Tabnuua 7.14 Maccbl kopnycoB F1-F13, kr (pyHTbI)
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7.9 Uwvpkynauma so3gyxa vyepes kopnyca E1-E2 n F1-F13

2 = 1 2 2
! t ot
| 2 9 2
o © o
1 < 7 3 | D
— _I |
— —
| |
1 Uunpkynauma Bosayxa yepe3 GpoHTanbHbIl KaHan, 340 1 Lunpkynauma Bosgyxa yepe3 GpoHTanbHbIl KaHan, 255
m*/uac (200 Ky6. dyTOB/MUH) m*/uac (150 Ky6. dyTOB/MIUH)
2 | UnpKynauma Bo3pyxa yepes TbifbHbIA KaHan, 2 |Lwnpkynauua Bo3gyxa yepes TbUIbHbIA KaHan,
1105 m*/uac (650 ky6. dyTOB/MUH) U 1444 m*/uyac (850 1105 m*/uac (650 ky6. dyTOB/MUH) Unn 1444 m*/uac (850
Ky6. $pyTOB/MUH) Ky6. $pyTOB/MUH)
PucyHok 7.2 Lupkynauna Bosayxa yepes Kopnyca E1 PucyHok 7.3 Lnpkynauua sBosayxa yepes Kopnyc E2
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1 Linpkynauma Bosgyxa yepes GpoHTaNbHbIN KaHan

- IP21/11n 1, 700 m*/uac (412 Ky6. GpyTOB/MUH)

~ IP54/Tn 12, 525 m*/uac (309 ky6. GyTOB/MUH)

2 | UmpKynauma so3gyxa 4epes TbifibHbIA KaHasn, 985 m*/vac
(580 Kky6. dpyTOB/MUH)

PucyHok 7.4 Lnpkynauna so3pyxa yepes Kopnyca F1-F13
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8 BHelwHVe pa3mepbl 1 pa3Mmepbl KiieMm

8.1 BHewHne pa3mepbl U pa3mepbl Knemm E1

8.1.1 BHewHwme pa3mepsbl E1

A f P o} 2
0
@
&
R
D%‘; ! b
— .
2000 I I
(78.7)
}¢ 600(23.6) — }¢ 494 (19.4) *‘
- — 538(212) "
579
(22.8)
——— 748 ——
(29.5)
PucyHok 8.1 Pa3mepbl 3a30poB cnepeau, c60Ky U NPOCTPaHCTBO Ans OTKPbITUA ABeper ans E1
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‘ 1 |CTop0Ha cetn |2 |CTop0Ha asuratens
PucyHok 8.2 Pasmepbl naHenun ynnotHenun gna E1/E2
8.1.2 Pa3smepbl knemm E1
CunoBble Kabenu TsKenble U M3rnbaloTcs ¢ Tpyaom. Ytobbl cienaTb MOHTaX Kabenen 6onee ynobHbiM, BbiGepute ans
pa3melleHns Npeobpa3oBaTens YacToTbl ONTUMaNbHOe MecTo. Kaxkaas Knemma no3BosifieT 1Cnosb30oBaTh Ao 4 Kabenen ¢
KabesIbHbIMU HAKOHEYHVKAMU WM CTaHAAPTHBIMY OGXKUMHBIMY HAKOHEUYHVKAaMU. 3a3eMyieHre NMOAKIIIoYaeTCsa K
COOTBETCTBYIOLLEN COEAUHUTENBHOW TOUKe NMpeobpa3oBaTens 4acToTbl.
o
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PucyHok 8.3 Moapo6bHble pa3mepbl knemm ana E1/E2
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1 Knemmbl cetn nutaHua 3 | Knemmbl Lenu pekynepauun/pasfeneHnsa HarpysKku
2 Knemmbl nogknioueHns Topmosa 4 | Knemmbl nopKnoueHnsa sneKkTpoasuratens

PucyHok 8.4 Pasmepbl Knemm ana E1, sup cnepepn
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1 Knemmbl ceTn nutaHua 2 Knemmbl nogknioyeHnsa Topmosa
3 Knemmbl nogkntoueHus snekTpoasuratens - -

PucyHok 8.5 Paamepbl knemm ans E1, Bug c6oky
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PucyHok 8.6 Paamepbl knemm ana E1 ¢ pacuenutenem (380-480/500 B, mogenu: P315; 525-690 B, mogenu: P355-P560), Bupj cnepeau

‘ 1 |KJ'IEMMbI CeTn NNUTaHuA
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PucyHok 8.7 Paamepbl knemm ana E1 ¢ pacuenutenem (380-480/500 B, mogenu: P315; 525-690 B, mogenu: P355-P560), Buj c6oky
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PucyHok 8.8 Pasmepbl knemm ana E1 ¢ pacuenutenem (380-480/500 B, mogenu: P355-P400), Bup cnepeau
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PucyHok 8.9 Paamepbl knemm ana E1 ¢ pacuenutenem (380-480/500 B, mogenu: P355-P400), Bup c60Ky
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8.2 BHewHne pa3mepbl 1 pazmepbl Knemm kopnyca E2

8.2.1 BHewHwune pa3mepbl E2
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PucyHok 8.10 Pa3mepbl 3a30poB crnepeau, c60Ky 1 NPOCTPAHCTBO ANA OTKPbITUA ABepen anAa E2
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8.3 BHewHune pasmepbl 1 pazmepbl Knemm F1
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8.3.2 Pa3mepbl knemm F1

Cunosble Kabenu Taxkenble 1 n3rmbatoTca ¢ TPyaoM. UTobbl caenatb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonAeT UCMonb30BaTh Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMMW USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIIoYaeTca K
COOTBETCTBYIOLLEN COAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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PucyHok 8.21 Pasmepbl knemm ansa wkada Boinpamutens F1-F4, Bup cnepeaun
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PuicyHoK 8.26 Pa3mepbl 3a30poB crnepeau, c60Ky 1 NpOCTPaHCTBO ANA OTKpbITUA ABepen ana F2
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8.4.2 Pa3mepbl Knemm F2

Cunosble Kabenu Taxkenble 1 n3rmbatoTca ¢ TPyaoM. UTobbl caenatb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonAeT UCMonb30BaTh Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMMW USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIIoYaeTca K
COOTBETCTBYIOLLEN COAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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PucyHok 8.28 Pasmepbl knemm ansa wkada Boinpamutens F1-F4, Bup cnepeaun
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8.5 BHewHmne pa3mepbl 1 pasmepbl Knemm F3

8.5.1 BHewHmne pa3mepbl F3
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8.5.2 Pa3mepbl knemm F3

Cunosble Kabenu Taxkenble 1 n3rmbatoTca ¢ TPyaoM. UTobbl caenatb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonAeT UCMonb30BaTh Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMMW USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIIoYaeTca K
COOTBETCTBYIOLLEN COAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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8.6.2 Pasmepbl knemm F4

Cunosble Kabenu Taxkenble 1 n3rmbatoTca ¢ TPyaoM. UTobbl caenatb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonAeT UCMonb30BaTh Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMMW USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIIoYaeTca K
COOTBETCTBYIOLLEN COAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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8.7.2 Pa3smepbl knemm F8

CunoBble Kabenu TsKenble U M3rnbaloTcs ¢ Tpyaom. YTobbl cienaTb MOHTaXK Kabenen 6onee ynobHbIM, BbiGepute ans
pa3meLleHns Npeobpa3oBaTens YacToTbl ONTUMaribHOe MecTo. Kaxkaas Knemma no3BosifeT UCnosb30oBaTh Ao 4 Kabenen ¢
KabesIbHbIMU HAKOHEYHVKaMU VW CTaHAAPTHBIMY OGKUMHBIMI HAKOHEUYHVKAaMU. 3a3eMyieHre NOAKIIIoYaeTCsa K
COOTBETCTBYIOLLEN COEAUHUTENBHOW TOUKe Npeobpa3oBaTens 4acToTbl.
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8.8.2 Pa3mepbl knemm F9

Cunosble Kabenu Taxkenble 1 n3rmbatoTca ¢ TPyaoM. UTobbl caenatb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonAeT UCMonb30BaTh Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMMW USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIIoYaeTca K
COOTBETCTBYIOLLEN COAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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8.9 BHewHmne pasmepbl 1 pasmepbl Knemm F10

8.9.1 BHewHwme pa3mepbl F10
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8.9.2 Pa3mepbl knemm F10

CunoBble Kabenu TsxKenble U M3rnbaloTcs ¢ Tpyaom. YTobbl cienaTb MOHTaXK Kabenen 6onee ynobHbiM, BbiGepute ans
pa3meLleHns Npeobpa3oBaTens YacToTbl ONTUMaribHOe MecTo. Kaxkaas Knemma no3BosifeT UCnosb30oBaTh Ao 4 Kabenen ¢
KabesIbHbIMU HAKOHEYHVKaMU VW CTaHAAPTHBIMY OGKUMHBIMI HAKOHEUYHVKAaMU. 3a3eMyieHre NOAKIIIoYaeTCsa K
COOTBETCTBYIOLLEN COEAUHUTENBHOW TOUKe Npeobpa3oBaTens 4acToTbl.
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8.10 BHewHme pa3mepbl 1 pasmepbl Knemm F11

8.10.1 BHewHwme pa3mepbl F11
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8.10.2 Pa3mepbl knemm F11

Cunosble Kabenu Taxkenble 1 n3rnbatoTca ¢ TPyaoM. UTobbl caenaTb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonfeT UCMonb30BaTb Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMM USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIoYaeTca K
COOTBETCTBYIOLLEN COEAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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8.11.2 Pa3mepbl knemm F12

CunoBble Kabenu TsaxKenble U M3rnbaloTcs ¢ Tpyaom. YTobbl cienaTb MOHTaXK Kabenen 6onee ynobHbIM, BbiGepute ans
pa3meLleHns Npeobpa3oBaTens YacToTbl ONTUMaibHOe MecTo. Kaxkaas Knemma rno3BosifeT UCnosib3oBaTh Ao 4 Kabenen ¢
KabesIbHbIMU HAaKOHEYHVKAMU VW CTaHAAPTHBIMY OGKUMHBIMI HAKOHEUYHVKAaMU. 3a3eMyieHre NOAKIIIoYaeTCsa K
COOTBETCTBYIOLLEN COEAUHUTENBHOW TOUKe Npeobpa3oBaTens 4acToTbl.
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8.12 BHewHwme pa3mepbl 1 pasmepbl Knemm F13

8.12.1 BHewmHwme pa3mepsbl F13
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8.12.2 Pa3mepbl knemm F13

Cunosble Kabenu Taxkenble 1 n3rnbatoTca ¢ TPyaoM. UTobbl caenaTb MOHTaX Kabenein 6onee yno6HbIM, BbibepuTe oA
pa3melleHua npeobpasoBaTens YacToTbl ONTUMaNIbHOE MecTo. Kaxkaas KremMma no3BonfeT UCMonb30BaTb Ao 4 kabenen ¢
KabenbHbIMY HaKOHEYHUKAMM USIN CTaHAAPTHBIMY O6XKMMHbBIMW HaKOHEYHWKaMU. 3a3eMyieHne NOoAKIoYaeTca K
COOTBETCTBYIOLLEN COEAVHUTENBHON TOUKe Npeobpa3oBaTens YacToThl.
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9 Bonpocbl MEXaHNYECKOFO MOHTaXa

9.1 XpaHeHune

XpaHuTe npeobpasoBaTenb YacTOTbl B CyxoM mecTe. [lo
MOMEHTa YCTaHOBKM XpaHuTe obopyaoBaHue B
3anevyaTaHHON ynakoBKe. PekomeHgyemble TemnepaTypbl
OKpy»KaloLlen cpefbl CM. B es1a8a 7.5.1 Ycnosusa
okpyxatoujel cpeobl.

130BF990.10

Mepropnueckasa G¢opMoBKa (3apsaaKka KOHAEHCATOPOB) B
xofe XpaHeHuA He TpebyeTcs, e CPOK XpaHeHUsA He
npesbiwaeTt 12 mecAues.

9.2 [NopgHATne ycTponcTaa

Mpeobpa3oBaTesib YaCTOTbl MOXKHO MOAHMMATL TOJbKO 3a
npefHa3HayeHHble A/ 3TOro NPOYLUUHbL. YTo6bI n36exaTb
n3rnba NoabEMHbBIX MEeTesb, UCMOSb3yiNTe METANNTNYECKUIA
CTEPXKEHD.

AB H VI MA H VI E! PucyHok 9.1 PekomeHgyembiin cnocob nogbema ans

PUCK NETAJIbHOIO NCXOOA W CEPbE3HbIX kopnycos E1-E2
TPABM

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

130BF991.10

. Y6epuTech, uTo NnogbemHoe obopyaoBaHue
HaxoAuMTCA B HagneXallem pabouem cocTosHUN.

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

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

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

PucyHok 9.2 PekomeHayemblin cnocob nogbema ans
kopnycos F1/F2/F9/F10
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

PucyHok 9.3 PekomeHayeMblil cnocob nogbema ans
kopnycos F3/F4/F11/F12/F13

PucyHok 9.4 PekomeHayeMblil cnocob nogbema ans
Kopnycos F8

130BF992.10

130BF993.10

9.3 Pabouasn cpepa

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

YBEZJOMJIEHU

KOHOEHCALWMA

Bnara moeT KOHAEHCUPOBATbCA Ha 3JIEKTPOHHbIX
KOMMOHEHTAaX U Bbi3biBaTb KOPOTKME 3aMblKaHuA. He
Npon3BOAUTE YCTAaHOBKY B MecCTax, FAe BO3MOXHa
oTpuuaTenbHas Temnepartypa. Ecnu temnepartypa
npeo6pasoBaTens MeHblUe, YeM TeMnepaTypa
OKpY»Kalolleil cpefibl, peKOMeHAYeTCA YCTaHOBUTb B
wkad oborpeBatenb. PaboTa B pexkume oxugaHus
CHWXXaeT PUCK KOHAEHcaLumn Ao TexX nop, noka
paccenBaeMasi MOLHOCTb MOAAEPKMBAET OTCYTCTBME
Bfarv B 3NeKTPUYECKol cxeme.

YBEZJOMJIEHU

OKCTPEMAJIbHbIE YCJNTOBUA OKPy)KAIOLLlEVI
CPEADbI

BblCcOKMe 1 HU3KME TemnepaTypbl OTPULATENbHO BAMAIOT
Ha paboune XapaKTepUCTUKN 1N CPOK CyX6bl
o6opyaoBaHus.

. 3anpeLyaeTca ncnosib3oBaTb 060pyAoBaHue B
cpepax Cc TemnepaTypoii OKpy»KaloLero Bo3ayxa
Bbiwwe 55 °C (131 °F).

. Mpeob6pasoBaTenb YacTOTbl MOXeT paboTaTb
npu Temnepatypax ot -10 °C (14 °F). OgHako
npaBunbHasa paboTta NPy HOMUHANbHO
Harpyske rapaHTMpyeTcs TONIbKO Npu
Temnepatype 0 °C (32 °F) nnu Bbiwe.

. Ecnu TemnepaTtypa OKpy»KaloLero Bo3gyxa
BbIXOAWT 3a JONYCTMMbIE Npeaenbl, Tpebyercs
YCTaHOBKa AOMONHUTENIbHOTO
KOHAULMOHMpYIoLWero o6opyaoBaHnuAa ans
wKada unm naowagky, Ha KoTopon
yCTaHoB/IeHO o60pyaoBaHue.

9.3.1 la3bl

ArpeccrBHble rasbl, TakMe Kak cepoBOAOPOA, XJIOp Win
aMMWMaK, MOTYT NOBPEAUTb SNEKTPUUECKME N MeXaHUYecKue
KOMMOHEHTbI. 18 CHUXKEHWA HeraTUBHOIO BO3AENCTBUA
arpeccrBHbIX ra3oB B YCTPOMCTBE UCMOMb3YIOTCA NaThl C
KOHOPMHbBIM NMOKpbITUEM. TpeboBaHMA K Knaccy 1 CTeneHu
3aWWUTbl KOHPOPMHOTO MOKPLITUA CM. B 2/1d8d 7.5 Ycnosus
oKpyxatoujeli cpeosl.

MG16C350
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9.3.2 lbib

Mpu ycTaHOBKe NpeobpasoBaTens B 3amblIeHHON cpefe
obpaTnTe BHUMaHVeE Ha cnegyollee:

Meprogunyeckoe TeXo6CNyKBaHMe

Korga nbinb HakananBaeTcA Ha SNMEKTPOHHbIX KOMMOHEHTAX,
OHa AenCTBYeT Kak N30NAUMOHHDBIN COW. TOT CoW
CHVXKaeT OXNaXaloLWyo CrNoCcoBHOCTb KOMMOHEHTOB, 1
KOMMOHEHTbI HarpeBatoTcA. Bbicokasa Temnepatypa
NPVIBOAUT K COKPALLEHNIO CPOKa CIYXObl 3N1eKTPOHHbIX
KOMMOHEHTOB.

Cnepute 3a Tem, uTobbl Ha PafMaTope ¥ BEHTUNATOPaX He
06pa3oBbIBAIMCb HAPOCTbI MbiAW. [JONONHUTENBHYIO
MHOOPMALIMIO O TEXHUYECKOM OBCNY>KMBAHUN U PEMOHTE
CM. B pyKOBOOCM8e No 3KCnyamauuu.

BeHTUnATOpHI OXNaXpAeHUA

BeHTUnATOpbI 06€CneunBaoT NPUTOK OXNaxaaloLlero
BO3AyXa K npeobpasoBaTenio 4actoTbl. Korga BeHTUNATOPSI
paboTaloT B 3anblfieHHON cpefe, Mblib MOXET BbI3BaTb
npexaeBpPeMeHHbIN BbIXo BeHTURATOpa 13 cTpos. Mbiib
TaKXKe MOXKeT HaKamninBaTbCA Ha NOMacTAX BEHTUIATOPOB,
BbI3blBas AMcbanaHc, 13-3a KOTOPOro BEHTUAATOPbI He
CMOTyYT Hagnexawmm obpa3om oxnaxpaTtb YCTPONCTBO.

9.3.3 lNoTeHumanbHO B3pbIBOOMNACHbIE
cpeapbl

ABHWMAHWUE!

B3PbIBOOIMNACHAA ATMOC®OEPA

He yctaHaBnuBanTe npeobpasoBaTenb YacToTbl B
noTeHuManbHO B3pbiBOONacHoOl atMocdepe.
Mpeobpa3oBaTenb YacToTbl CefyeT ycTaHaBAUBaTb B
wKady 3a npegenamu 3Toi 30Hbl. HecobniogeHne ston
peKomeHAaLmmy NoBbIWaeT PUCK NleTaNbHOro Ncxoaa unu
nonyyeHnsa cepbesHbIX TPaBM.

Cuctembl, paboTalolme B NOTEHLMaNbHO B3PbIBOOMACHbIX
cpepax, AOMKHbI COOTBETCTBOBaTb 0COObIM TpeboBaHUAM.
OupekTnea EBpocoto3a 94/9/EC (ATEX 95) onucbiBaeTt
paboTy 3NEKTPOHHbIX YCTPOWNCTB B NMOTEHLMANIbHO
B3PbIBOOMACHbIX aTMocdhepax.

. Knacc 3awmtbl d npegnonaraet, uto B ciyvae
NOSB/EHWS UCKP OHW He BbIAAYT 3a Npeaenbl
3aLULLEHHON 06nacTun.

. B knacce e 3anpelleHo no6oe BO3HUKHOBEHME
UCKP.

Oeuratenu c 3awmToin Knacca d
He TpebyeT ofobpeHus. TpebyeTcs ocobas npoBoaka u
3aWNTHbIE 06ONOYKN.

[Buvratenun c 3awmuTon Knacca e

B coueTaHun ¢ nmetowmm ceptudukauymio ATEX
YCTPONCTBOM KOHTpOnA Temnepatypbl PTC, Takum Kak
nnata VLT® PTC Thermistor Card MCB 112, ons ycTaHOBKW
He TpebyeTcA OTAENbHOrO paspelleHra YNOITHOMOYEHHOM
opraHu3sauuu.

Oeuratenn c 3awmton Knacca d/e

Cam fBuvratefib OTHOCUTCA K KJlacCy € 3alyuTbl OT
NCKPOOOPa30BaHUA, a NPOBOAKA ABUraTens 1
coeguHuTeNbHOe 06opyLoBaHNE COOTBETCTBYET
TpeboBaHuAM Knacca d. Ina ocnabneHuns NMKoBoro
Hanps>KeHVsA NCMOSb3yNTe CUHYCOMAHbIA GUALTP Ha
Bbixofle Npeobpa3oBaTens yacToTbl.

Mpu ncnonb3oBaHUK Npeobpa3oBaTens B NOTEHLUMaNbHO
B3pblBOONacHON aTMochepe NCnonb3yiite cnepyiolee
obopyaoBaHue:

. [Brratenu c 3aWwmToi oT NCKPOObpa3oBaHMsA
Knacca d unu e.

. JaTtunk Temnepatypbl PTC gna otcnexvsaHuna
TemnepaTypbl ABuratens.

. Kopotkune kabenu anektpogsuratens.

. BbixogHble CMHycongHble d)l/lﬂprbI, ecnn
9KpaHMpoOBaHHbIe Kabenu ABuratenAa He
NCcNonb3yTCA.

MOHUTOPUHTI C MCNOJIb3OBAHUEM
TEPMUNCTOPHOIO AATYNKA OBUTATENA
MNpeo6pa3oBaTenn 4acToTbl C JONOJNIHATENbBHON MaToN
VLT® PTC Thermistor Card MCB 112 cepTudpnumpoBaHbi B
COOTBETCTBUM cO cTaHAapTamu PTB gna ncnonb3oBaHusA B
noTeHUManbHO B3PbIBOOMACHbIX Cpepax.
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9.4 KoHdurypaumm moHTaxa

B Ta6bnuya 9.1 nepeymncneHsl JOCTYMHble KOHbUrypawmm
MOHTaXa AnA Kagaoro kopnyca. KOHKpeTHble MHCTPYKLMK
Mo YCTaHOBKe Ha MaHenn/cTeHe Wimn nofacTaBke CM. B
pyKkogodcmee no skcnayamayuu. CM. TakKe

2/1a8a 8 BHewHUe pasmepsl U pazmepbi KIemMm.

YBEJOMJIEHU

OwrbKa MOHTaXKa MOXeT npnBecTn K neperpesy n
CHUXEeHNI0 YPOBHA Npon3BoAUTENIbHOCTW.

Kopnyc YcTaHOBKa Ha YcTaHOBKa Ha nopcTtaBKe

naHenn/creHe (oTHenbHO MOHTUpYyemoe

o6opynoBaHue)

E1 - X

E2 X

F1 -

F2 -

F3 -

F4 -

F8 -

Fo -

F10 -

F11 -

F12 -

X| X | X| X| X]| X[ X]| X|X]|Xx<

F13 -

Ta6nuua 9.1 KoHdurypaunm moHTaxa

Uto cnepyet yyecTb npu ycraHoske:"

. YCTaHOBWTE YCTPOWCTBO Kak MOXHO 6rimKe K
asuratento. MakcumanbHble ANnHbE Kabenen
aBuratenen cMm. B 2s1aea 7.6 TexHuueckue
Xxapakmepucmuku kabesned.

. Ob6ecneybTe YyCTONYMBOCTb YCTPOWCTBA,
CMOHTVPOBaB ero Ha TBepAOoW NOBEPXHOCTH.

. Y6epnutech, 4TO MECTO, MOArOTOBNIEHHOE AJIA
MOHTaa, BbIAEP>KUT MacCy YCTPOWCTBA.

. Y6eauTecb, YTO BOKPYr YCTPOMCTBA [OCTAaTOUHO
NPOCTPAHCTBA A/s HAAJIeXaLlero oxnaxaeHus.
Cm. enasa 9.5 OxnaxoeHue.

. y6e,EWITECb, UYTO MMeeTCA BO3MOXHOCTb
OTKpbIBaHMA ABepLUbl.

. YcTpoiTe BBOA Kabenei cHU3y.

1) Mpu HemunoswIx 8apuaHMax MoHmMaxa obpawaliimecs K
npousgooumernio.

9.5 OxnaxpgeHue

YBEJJOMJIEHU

Owmn6Ka MOHTaXXa MOXET NPUBECTN K Neperpesy u
CHIDKEHUIO YPOBHA Npon3BoguTenbHocTu. Ons
NpaBUNbHOI YCTaHOBKWN ClepyiiTe yKasaHUAM B
2naea 8 BHewHue pasmepsi U pazmepeol Kiemm.

. B BepXHel 1 HUXKHeN YacTu npeobpasoBaTens
cnepyeT OCTaBWTb 3a30p A/1A JOCTyNa BO3gyxa
ans oxnaxgeHua. TpeboBaHMA K 3a30pam: 225 Mm
(9 pronmos).

. ObecneybTe fOCTATOUYHYIO CKOPOCTb NOAAYU
Bo3ayxa. Cm. Tabnuya 9.2.

. CnepyeT NPUHATb BO BHUMAHUWE CHUXeHMe
HOMMHAJIbHbBIX XapaKTepuUCTVK Npu TemnepaTypax
HaumHaaA ¢ 45 °C (113 °F) go 50 °C (122 °F) n
BblCOTax HaunHaa ¢ 1000 m (3300 ¢pyToB) Haa
ypoBHeM Mops. MoapobHble cBeaeHNA o
CHUXKEHMM HOMUHAJIbHBIX XapaKTePUCTUK CM. B
enaea 9.6 CHuxeHuUe HOMUHA/IbHbIX
Xapakmepucmux.

Ona oxnaxpgeHus npeobpazoBaTens YacToTbl UCMOJb3YeTCs
TbIIbHBIN KaHan, Mo KOTOPOMY OTBOAMTCA OXJiaxAatowmmn
BO3JyX OT pagmaTtopa. Yepes TbifibHbIA KaHan yxoauT
npumMmepHo 90 % oxnakgalollero Bo3ayxa pagmartopa.
Y1066l NepeHanpaBnTb BO3AyX TbIIbHOrO KaHana OT MaHenm
UNW U3 NOMELLEHUA, UCNONb3YNTe cnegytoulee

obopynoBaHue:
. OxnaxgeHne C NOMOLLbIO BEHTUAALNOHHOIO
KaHana

Ona cnyyaes, Korga npeobpasoBaTtesib YacToTbl
IP20/waccn yctaHoBneH B Kopnyce Rittal,
npeaycMOTPeHbl KOMIMIIEKTbI OXNTaXKAEHUA Yepes
TbIbHBIN KaHas, KOTopble MO3BOJIAIT HanpasnATb
oXna)kaawLmnin Bo3ayx paavatopa 3a npegesnbl
naHenu. Micnonb3oBaHMe 3TUX KOMIIEKTOB
YMEHbLUAET HarpeB MaHenu u no3posifeT
yCTaHaBNMBaTb MeHbLUME [BepPHble BEHTUNATOPDI.

. OxnakgeHne yepes 3afiHIOI0 CTEHKY
YcTaHOBKa Ha YCTPOWCTBO BepPXHEN KPbILKK 1
KPbILKM OCHOBaHWA NMO3BOJNIAET Mpu
MCMOJIb30BaHNM TbIIbHOIO KaHana BblbpacbiBaTb
oxNlaxJamLWmin Bo3ayx 3a npeaesbl KOMHaTbI.

MG16C350
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YBEZJOMJIEHU

Ha kopnyce yctaHaBnvBaeTcA fBepPHOW BEHTUNATOP ANA BbIBOAA TEMNONOTEPb, HE BbIBEIEHHbIX Yepe3 BEHTUNALMOHHbIN
KaHan B TbIIbHOIN YacTu npeob6pasoBaTtens YacToTbl U AOMOJIHUTENIbHBIX NOTEPb, FEHEPUPYEMbBIX APYrUMA
KOMMOHEHTaMW, YCTaHOBJIEHHbIMM BHYTPU Kopnyca. [1na Bbibopa COOTBETCTBYIOLErO BEHTUNATOPA CleayeT paccuntaTb
TpebyeMmbiii 06wWMI NOTOK Bo3ayxa. HekoTopble nponsBoauTenn Kopnycos npegsaraioT cob6CcTBeHHOe nNporpamMmMmHoe
ob6ecneyeHne AnA BbINOIHEHNA TaKMUX PacyYeToB.

Ob6ecneybTe HeoOXOAMMBIN NMOTOK BO3Ayxa ANs pajvaTopa.

Kopnyc Mogenun [BepHoit/BepxHuit BeHTUNATOP [M3/u BeHTunaTop pagmatopa [mM*/u (ky6.
380-480 B 525-690 B (ky6. ¢pyToB/MUH)] dyToB/MuH)]

E1 - P450-P500 340 (200) 1105 (650)

E2 255 (150) 1105 (650)

E1 P355-P450 P560-P630 340 (200) 1445 (850)

E2 255 (150) 1445 (850)

Ta6bnuua 9.2 MHTEHCMBHOCTb LMpKynAuun Bo3gyxa E1-E2

Kopnyc Tun 3awmThbl [BepHolii/BepxHuit BeHTUNATOP [M3/u BenTtunatop paguatopa [m*/u (ky6.
(Ky6. dyTOB/MUH)] $yToB/MUH)]
F1-F4 IP21/Tun 1 700 (412) 985 (580)
IP54/Tun 12 525 (309) 985 (580)
F8-F13 IP21/Tun 1 700 (412) 985 (580)
IP54/Tun 12 525 (309) 985 (580)

Ta6nuua 9.3 MHTEHCMBHOCTb LMPKynAuMn Bo3fyxa B Kopnycax F1-F4 n F8-F13

9.5.1 BHewHMe BO34yxX0BOAbl N CHUKEHME 90 o
HOMWHaJ1bHbIX XapPaKTePUCTUK 80 / g
- 70 / 2
X 2]
Ecnm K anekTpuueckomy wkady Rittal fobasneH BHeWHWI o 00 / ¢
[
BO3[yXOBOA, HEO6X0AMMO paccuuTaTh Nnepenaj AasneHus B & 50 /
()
BEHTUNALIMOHHOM KaHare C MoMoLblo PUCyHOK 9.5 — s 40 /
>
PucyHok 9.7. 5 30 /
20 /
10 /A
920 o _//
80 / s 0 02 06 22 58 114 181 308 695 1528 2108
70 I § Pressure change (Pa)
3\; 60 I < PucyHoK 9.6 CHMXeHMe HOMMHaNbHbIX XapaKTePUCTUK B
% 50 / 3aBNCMMOCTUN OT U3MeHeHMA faBneHna anAa kopnycos E1-E2,
s 40 / 380-480 B, mogenu: P355-P450 n 525-690 B, mogenu: P560-
30
}‘32' / P630. Lnpkynauus sospyxa: 850 Ky6. gpyTos/muH (1 445 m*/u)
20
10
0 0 01 36 98 215 434 760 147.1 2375 2789

Pressure change (Pa)
PucyHok 9.5 CHMXKeHne HOMUHaNbHbIX XapakTepucTuk B
3aBNCMMOCTWN OT U3MEHeHMA AaBneHnsa anAa Kopnycos E1-E2,
380-480 B, mogenu: P315 n 525-690 B, mogenu: P450-P500.
Lmpkynauus sosgyxa: 650 Ky6.¢pyTos/mMmuH (1105 m*/u)
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PucyHok 9.7 CH/XKeHne HOMUHANbHbIX XapakTepucTuk B
3aBNCMMOCTWN OT U3MeHeHMA gasBneHna anAa kopnycos F1-F4.
Lmpkynauua sosgyxa: 580 Ky6. ¢pyTos/mMuUH (985 m*/u)

9.6 CHUKeHne HOMUHANbHbIX
XapaKTePUCTUK

CHVXXEHNE HOMMHAJbHbIX XapaKTEPUCTUK ABNSETCSA
CNOCO60OM YMEHbLUIEHWS BbIXOAHOIO TOKa AJ1A TOro, YTobbl
n3bexaTb OTKNIOUEHUA Npeobpa3oBaTeNa YacToTbl NpU
LOCTVXXEHWW BbICOKMX TemnepaTyp B Kopnyce. Ecnn ectb
OCHOBaHUWsA OXMAaTh, UTO NpeobpasoBaTeNb YacToTbl OyaeT
paboTaTb B 3KCTPEMasibHbIX YCNOBUAX, MOXHO BblOpaTb
60nee MOLLYHbIN Npeobpa3oBaTesib YacToTbl, YTOObI
UCKMIOUYUTD HEOOXOAMMOCTb CHUKEHNA HOMWUHANbHBIX
XapaKTeEPUCTVK. ITO Ha3bIBAETCA CHUKEHMEM HOMUHAJIbHbIX
XapaKTePUCTVK BPYYHYI0. B ocTanbHbIX criyyasx
npeobpasoBaTesib YaCTOTbl aBTOMATUUYECKN YMEHbLUAET
BbIXOAHOW TOK, YTOObI UCK/IOUNTb BO3HUKHOBEHME
neperpeBa BCNEACTBME SKCTPEMAsbHbIX YCIOBUIA.

CHMKeHMe HOMMHaNbHbIX XapaKTePUCTUK BPYUHYIO
Danfoss pekomeHgyeT BbibpaTb NpeobpasoBaTenb YacToTbl
Ha OAWH Tunopasmep Gonblue (Hanpumep, P710 BmecTo
P630), ecnn npucyTCTBYIOT Cegylolime ycnoBusa:
. Huskaa ckopocTb — pgnuTenbHas paboTta Ha
HM3KUX 060pOTax B MPUMEHEHNAX C MOCTOAHHbBIM
KPYTALMM MOMEHTOM.

. Hun3skoe paBneHve Bo3ayxa — 3KCmyaTauus Ha
BbicoTax Bbile 1000 m (3281 ¢yT).

. Bbicokan TemnepaTypa OKpy»aiollel cpeabl —
paboTa Npu TemnepaType oKpyxatowen cpefpl
10 °C (50 °F).

ABTOMaTUYECKOE CHUKEHNE HOMMHANbHbIX
XapaKTepucTmk

YT06bl YyCTPaHUTbL Neperpes B Kopryce, npeobpasosaTesb
YacTOTbl aBTOMATUYECKN M3MEHAET YacToTy KOMMyTaLumn
unm cxemy KommyTaumm (PWM Ha SFAVM) nipu
obHapyxeHun cnegylowwmx paboumx ycnoBuii:

. BblcoKas TemnepaTypa Ha niaTte ynpassieHus uam
pagwuaTope.
. BbicoKasn Harpyska Ha ABuWratesib Win HU3Kas

CKOpPOCTb ABUratenAa.

. MoBbiweHHOE HanpAaxeHne B uenn noctoAHHOro
TOKa.

YBEJJOMJIEHU

ABTOMaTUYECKOE CHMKeHNe HOMUHAaNbHbIX
XapaKTepuCcTMK NPONCXOAUT UHa4ve, Korga ansa
napametpa napamemp 14-55 Output Filter ykazaHo
3HaueHwue [2] CuHyc.ounemp, gukc.

9.6.1 CHUXeHne HOMUHaNbHbIX
XapaKTepucTuK Npu paboTte Ha
HU3KUX CKOPOCTAX

Korga aeuratesib MOAKMOUEH K Npeobpa3oBaTenio YacToTbl,
Heo6xoaMMo obecrneunTb JOCTATOYHOE OXMaXaeHue
Asuratens. Tpebyemblil ypoBeHb OXNaXXAeHUA 3aBUCUT OT
cnepylowx GakTopoB:

. Harpyska Ha gsuratene.

. Pabouas ckopocCTb.
. MpoJomKUTenbHOCTL PaboTbi.

PeXum € NOCTOAHHBIM KPYTALMM MOMEHTOM

B npumeHeHNAX ¢ GUKCMPOBAHHBIM KPYTALIYIM MOMEHTOM
MOTyT BO3HUKaTb Npobnembl Npu paboTe Ha HU3KUX
obopoTax. B pexumax ¢ NOCTOAHHBIM KPYTALYMM MOMEHTOM
[BUraTenb MOXeT NeperpeBaTbCs Ha Masbix 060poTax K3-3a
HeJOCTaTOYHON Nnogaun Bo3gyxa Ans OxXnaXAeHus ot
BCTPOEHHOI0 BEHTUNATOPA ABUraTens.

Ecnn pgBuratenb nocTtoAHHO pa60TaeT Ha o6op0Tax,
CoCTaBnArWMNX MeHbLEe NONOBNHbI HOMUHAJTIbHOTO
3HayeHNA CKOPOCTN BpalleHnA, TO Heobxoanmo
AOMONHNTENIbHO NoAaBaTb BO34yX ANA OXNaXKAeHWA
fasuratens. Ecnm HeBo3moXHO obecneunTb
AOMONHNTENIbHOE BO3AYLWHOE OXNaxXKAeHWe, Kak
anbTepHaTUBY MOXHO UCMONb30BaTb ABUraTesb,
I'Ipe,D,HaSHaLIEHHbIl;I anAa I'IpVIMeHeHI/IVI C HU3KUMIN

. Bbicokasa yactota KOmMmyTauuu. CKOPOCTAMU/NOCTOAHHBIM KPYTALYMM MOMEHTOM.
. InuHHble Kabenu anekTpoaBuraTens.
. Kabenu ¢ 6onblum ceyeHnem.
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Pexumbl c nepeMeHHOl (KBagpaTU4YHO 3aBUCMMOI)
BEJIMYNHON KPYTALLEro MOMEHTa

[lononHuTenbHoe oxnaXaeHne AN CHUXeHne
HOMUWHaNbHbIX XapaKTepUCTVK ABUraTens He TpebyeTtcsa B
NPUMEHEHUAX C NEPEMEHHbBIM KPYTALMM MOMEHTOM, rae
KPYTALMIA MOMEHT NPOMOPLUMOHaneH KBagpaTy CKOpPOCTH, a
MOLLHOCTb MPOMNopLMoHanbHa Kyby ckopocTu. O6blYHbIMU
npumepamMmun NPUMEHeHN C NEPEMEHHbBIM KPYTALLMM
MOMEHTOM fIBMISIIOTCA LIeHTPOOEXHbIE HACcOChl 1
BEHTUNATOPBI.

9.6.2 CHUXeHue HOMUHANbHbIX
XapaKTepPUCTUK C yBeNMYEeHnEeM
BbICOTbI

C noHmKeHnem aTMocdepHOro AaBneHnsa oxaxaatowasn
CNOCOBHOCTb BO3AYyXa yMeHbluaeTcA. [pu BbicoTe Haj
ypoBHeM MopA o 1000 m (3281 ¢yT) cHMxKeHne
HOMVHaSIbHbIX MapameTpoB He Tpebyetca. Mpu BbicoTe
6onee 1000 m (3281 ¢yT) HEOOXOANMO CHUXKATb
JonycTMyio TemnepaTypy okpyatowwein cpeapl (Tavs) vnm
MaKcVMasbHbI BbIXOAHOM TOK (lvitmax). Cm. PucyHok 9.8.

=
TAMB, MAX g
9 0
Max.lout (%) at 100% oyt g
at TamB, MAX HO NO 8
100% | sk
96% L -8K
92% - F-11K
| \ [
| \ |
: : :
1km 2km 3km Altitude (km)

PucyHok 9.8 CHuXeHMe BbIXOQHOro Toka B 3aBMCUMOCTU OT
BbICOTbl Haj} YPOBHEM MOPA Mpu TemnepaType oKpy»aiolein

cpenbl Tams,max

Ha PucyHok 9.8 BugHo, uto npu Temnepatype 41,7 °C

(107 °F) poctynHo 100 % HOMMHANIbHOIO BbIXOAHOIO TOKa.
Mpwu Temnepatype 45 °C (113 °F) (Tams, max — 3 K)
poctyneH 91 % HOMWHaNbHOrO 3HaYEHUA BbIXOJHOTO TOKa.

170 Danfoss A/S © 11/2017 Bce npaBa 3awuLLyeHbl. MG16C350



BOI'IpOCbI MeXaHN4YeCcKoro MoHTa... PyKOBOACTBO Nno NPOeKTNpoBaHMIO

9.6.3 CHM)KEeHMe HOMUHANbHbIX XapaKTepucTUK B 3aBUCUMOCTM OT TeMnepaTypbl
OKpy»KatoLen cpeapl

Mpadukn npepcTtaBneHbl othenbHO ana 60° AVM n SFAVM. KommyTauma 60° AVM umeeT mMecTo nuvb 2/3 BpeMeHH, a
kKommyTauus SFAVM — B TeueHue Bcero nepuopa. MakcrmanbHaa yactoTa KommyTauum pasHa 16 kly ana 60° AVM n 10 kly
ana SFAVM. InckpeTHble 4acToTbl KOMMYTauuy npefctaBneHsl B Tabauya 9.4 v Tabnuya 9.5.

Mopgenb MeTop, Bbicokaa neperpyska (HO), 150 % HopmanbHas neperpyska (NO), 110 %
KOMMyTauuu
P355-P1MO0 (60 AVM 110 = o o
5 s
N 8
. < N
380-480 B 100 2 100 z
o o
T g%
E 580
80 -
\ 70 \\ 45°C(11B°F)
70 50 °C (122 °F) 50°C(12R °F)
55°C(131°F) 60 55°C (131 °F)
60 50
0 ! 2 3 4 5 6 7 0 1 2 3 4 5 6 7
fsw [kHz] fsw [kHz]
SFAVM o = -
g 110 3
N
z E
100 o 100 e
90
= — 90
] 2
o =
80 5 80
70 45°C(113°F) 70 140 °C (104 °F)
50°C(122°F) 445 °C (113 °F)
P, 55°C(131°F) . SOZC('\ZZZF)
0 1 2 3 4 5 55°C(131°F)
fsw [kHz]
50
0 1 2 3 4 5
fsw [kHz]

Ta6bnuua 9.4 TabnnLbl CHUKEHNA HOMUHAJIbHBIX XapaKTePUCTUK B 3aBUCUMOCTM OT TemnepaTyp OKpy»Kalolero Bo3ayxa Ana Kopnycos
E1-E2, F1-F4 n F8-F13, 380-480 B

Mogenb MeTop, Bbicokaa neperpyska (HO), 150 % HopmanbHas neperpyska (NO), 110 %
KOMMyTaunn
P450—P1M4 60 AVM 110 = 110 g
%
2 S
525-690 B 100 X 100 P
2 ™~ 2
N = 9
=9 [ ™~ N
= ™~ \ 5 I~
5 N 3 8
380 R
N I~ 45°C[(113°F)
N 70
70 50°C|(122°F) 50 cli22°
55°C[(131°F) 60 55°C((131°F)
60 50
0005 10 15 20 fzsfv [kjﬁ 35 40 45 50 55 00 05 10 15 20 25 30 35 40 45 50 55
fsw [kHz]
SFAVM 110 = =
o 110 N
X X
=
100 3 100 g
g 9 9%
3 -
80 \ % 80
\ 3 \
o 45°CQN3°F) o \ 40°C(104°F)
50°C(1R2°F) . o
45°C(13°F)
55°C(1B1°F)
60 60 < .
00 05 10 15 20 25 30 35 40 50°C(122°F)
fsw [kHz] 55°C(1B1°F)
50
00 05 10 15 20 25 30 35 40

fswkHz]

Tabnuua 9.5 Tabnuubl CHMKEHNA HOMUHAMNbHbBIX XapaKTePUCTUK B 3aBUCUMOCTU OT TeMMNepaTyp OKpy»KaloLiero Bosayxa AnA Kopnycos
E1-E2, F1-F4 n F8-F13, 525-690 B
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10 Bonpochbl 31eKTPMUYEeCcKOro MOHTaxa

10.1 WIHCTpYKUUKM MO TEXHMKe
6e3onacHoCTn

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

ABHWUMAHWUE!

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

. MpoknagbiBaiiTe BbIXOAHbIE Kabenu ABuratens
OTAENbHO WM NCMONb3YNTe SKPaHNPOBaHHbIE
Kabenu.

° OpHoBpeMeHHO 6noKupyiiTe Bce
npeo6pasoBaTeny 4acToThbl.

ABHWUMAHWUE!

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

. Tam, rge AnA 3aWmTbl OT NOPa)KeHUA
NEeKTPNYECKMM TOKOM UCMONb3yeTcA
YCTPOWMCTBO 3almMTHOro oTkntoueHmsa (RCD,
JaTyMK OCTaTOYHOrO TOKa), Ha CTOPOHE NUTaHUA
pa3pelwaertca yctaHasnmsatb RCD Tonbko
Tnna B.

Heco6niopeHvie peKoMmeHAaLMi NpriBefeT K TOMY, YTO
RCD He cmoXeT obecneunTtb HeOGX0ANMYIO 3aLUUTY.

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

. [ns 3aWuThl OT KOPOTKOrO 3aMblKaHMA U
neperpysKku no ToKy AOMKHbI ObITb YCTaHOBEHDI
BXOZHble NpefoxpaHuTenn. Ecnu npegoxpanutenu
OTCYTCTBYIOT B 3aBOACKOW KOMMEKTaLum, Ux
LOJIKEH YCTAaHOBUTb CMELManuCT BO Bpems
MOHTaXa. MaKcMmasnbHble HOMUHanbI
npefoxpaHuTenen cm. B
enasa 10.5 MpedoxpaHumenu u asmomamuyeckue
8blK/IOYamenu.

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

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

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

ANPEAYNPEXOEHUE

NOBPEXOEHUE UMYLLECTBA

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

S
1 I wn
A N T g
W% o/ 1 =
3 Phase Vo7 T T /@
i‘mﬁr i S wosd | | J|l=
* T EFPLL L e
otor
DC bus Switch Mode
Power Supply 4
£ (R+) 82 Brake
resistor
oV 4,50 (+10V OUT) e —
0/-10Vdc- — — S53AIN) S}E —
+10vde [ﬂﬂj:g S ON=0/4-20mA relay1
0/4-20 mA $202 | OFF=0/-10Vdc - |
0/-10Vdc - % Q)54 (A IN) o +10Vdc 240Vac, 2A
+10Vdc [ ‘
0/4-20 mA s
_ 55 (COM A IN) ‘
r 7
/ / 12 (+24V OUT)
| \ | \ ‘ 240Vac, 2A
1 T
13 (+24V OUT) :
;o ) ‘P 500 ‘ 400Vac, 2A
\ ' 24V (NPN)
I \ [ \ 18 (DIN) :'M OV (PNP) ‘
I | |
24V (NPN)
T 190N T e | B } Analog Output
\ Dlos| HEOM
‘ L 20 (COMDIN) J \ | (AOUT) 42
‘ [ S o :\X—}MV (NPN)
5801
| | 24v| | OV (PNP) ‘ —1 o ON=Terminated
\ ‘ \ ‘ | ‘ OFF=Open
\ \
R — ¥
* | 24V (NPN)
| I | I 29 (D IN/OUT) :Im 0V (PNP!
| | | | 24V ‘
\
I I
\ | \ ’ ol |
\ | ‘ | \ ‘ nterf (N RS-485) 69 RS-485
} | 24V (NPN) nterface s
| I \ | 320N OV (PNP) ‘ (P RS-485) 68
\
! ! 24V (NPN
IR V30N :'X} OV((PNP; (COM RS-485) 61
! ! |
/ / o
/777: - ;; 37 (DIN)
PucyHok 10.1 Cxema OCHOBHbIX NOAKIOYEHNIA
A = aHanorosbiii, D = ynpposoi
1) Knemma 37 (onyus) ucnonesyemca ona ¢pyHkyuu Safe Torque Off. YkaszaHua no moHmaxy ¢yHkyuu Safe Torque Off cm. 8
pykogodcmeae no 3kcniyamayuu ¢pyHkyuu Safe Torque Off.
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VLT® HVAC Drive FC 102

10.3 TlogkntoyeHus

10.3.1 lMogknoveHne 3n1eKTponnuTaHnA

YBEJJOMJIEHU

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

Pazbembl ans cmnoBbix Kabenein pacnonoxeHbl Kak
noKasaHo Ha PucyHok 10.2. CBegeHus 06 onpefeneHunn
pa3mMepoB MOMEPEYHOro ceueHna U AanHbl Kabens
OBuratens Cm. B 21a8a 7.6 TexHuyeckue xapakmepucmuku
kabened.

Ecnn 610K He MMeeT BCTPOEHHbIX NpeaoxpaHuTenei, Ana
3aLWmMTbl Npeobpa3oBaTena YacToTbl cnefyeT UCMoNb30BaTh
peKkomeHayemMble naasKme npeaoxpaHnuTeni.
PekomeHfyemble npefoxpaHuTenn nepeyncneHbl B

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

MopknioueHne cetn ocylecTBniAaeTca yepes ceTeBON
Bblknto4vaTenb, e/ OH BXOAUT B KOMNNEKT NOCTaBKWU.

3 Phase

130BA026.10

91 (L1)

power
92 (L2)

input
93 (L3)

L 95 PE @

PucyHok 10.2 MopaknioueHne ceTeBOro nuTaHusA, Kopmnyca
E1-E2 n F1-F4

6 Phase 91-1 (L1-1)

power 92-1 (L2-1)

130BB693.10

input 93-1 (L3-1)

91-2 (L1-2)

92-2 (L2-2)

93-2 (L3-2)

L 9 PE

PucyHok 10.3 MoaknioueHne ceteBoro nuTaHuA, Kopnyca
F8-F13
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911 F——
Rectifier 1
.

—{91-2 |——
Rectifier 2

lo

93-2

130BB758.11

Inverter1
Inverter2
F10/F11
Inverter3
F12/F13

*F10/F11/F12/F13 Only

Rectifier 1

F10/F11

Inverter1
F8/F9
Inverter2
Inverter3

92-2 Rectifier 2

| 95

*F10/F11/F12/F13 Only

1 Rectifier 1

F10/F11

Inverter1
F8/F9
Inverter2
Inverter3
F12/F13

77~ |
Toos | .
92-2 Rectifier 2
30 |

A |6-umnynbcHoe nogkniouermne’ 2 3)

Mi3meHeHHOe 6-umnynbcHoe noaknoueHne?: 3 4

C  |12-umnynbcHoe nogknioueHne’ )

PuicyHOK 10.4 BapunaHTbl ceTeBbIX MOAKAIOYEHWIT AnA 12-MMnynbCHbIX Npeo6pa3oBaTeneit YacToTbl

1) lMokazaHo napannensHoe nodkodeHue. MoXHO ucnoib308ame 00UHOYHBIU mpexgaszHbil kabesb ¢ doCcMamoyHouU
nponyckHol cnoco6HOCMbI0. YcmaHosume 3aKopadyusarwjue WuHsl.

2) 6-umMnynbcHOE NOOK/IoYeHUe ceo0UM HA Hem NPeuMywecmao NOHUMXEHHbIX 2PMOHUK 12-UMNY/IbCHO20 8binpaMumerns.

3) Modxodum onsa nodknodeHus cemed IT u TN.

4) B ciyyae 8bix00d u3 cmposi MOOY/IbHO20 6-UMNY/IbCHOR20 8bINPAMUMESS MOXHO npusecmu npeobpazosamersib 4acmomsi 8
delicmaue npu MeHbwel Hazpy3Kke ¢ NOMOWbI0 0OHO20 6-UMNYJIbCHO20 8biINpAMUMENS. [ noayyeHus 00noHUMeNbHOU
UHpopmayuu no nepenodk/oHeHUr obpamumecs 8 Danfoss.

5) MapanneneHoe nodkno4YeHue kabeneli cemu NUMArHus 30ece He NOKA3aHo. lMpu ucnob308aHUU 12-UMNYIbCHO20
npeobpaszogamerss yacmomel 8 Kayecmee 6-UMNYJsIbCHO20 OO/IKHbI bbimb COb6/1100eHbl MPe6oB8aHUA K OOUHAKOBOMY HUC/TY U
pasHol O0nuHe Kkabeneli cemu NUMAHUS.
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Bonpocbl 3neKTprnyYeckoro MoHT... VLT® HVAC Drive FC 102
JKpaHupoBaHue Kabenen Knemmbl Tun nogknoyeHns
YBEZJOMJIEHU 9 | 97 | 98 | 99

U \Y U PE" |HanpsaxeHue psuratens, 0-

Ka6enb aBuratens pomkeH 6biTb 3KpaHUpoBaHHbIM. Ecnn
MCNoJIb3yeTCA HEIKPaHMPOBaHHbI Kabenb, HeKoTopble
Tpe6oBaHmAa DMC oKaXyTcA HeBbIMOJIHEHHbIMU.
Wcnonb3yiiTe 3KpaHMpPOBaHHbI Kabenb gBuratens,
YTO6bl COOTBETCTBOBATb TPE6OBAHNAM MO OrPaHNYEHMIO
3NeKTPOMarHuTHoro nsnyyenus. MogpobHee cm.

enaea 10.16 MoHmax ¢ yyemom mpe6osaHuti SMC.

MN36eraiite MOHTaXa C MCMONb30BAHUEM CKPYUYEHHBIX
KOHLIOB 3KpaHa (CKPYTOK). ITO cHuxaeT 3$deKTMBHOCTb
SKPaHUPOBaHWA Ha BbICOKMX YacToTax. Ecnn Heobxoaumo
pa3opBaTb 3KpaH, B AanbHenwem cneayeT BOCCTaHOBUTb
€ro HenpepbIBHOCTb, 06ecneymBas MMHUMANbHO
BO3MOXHbI MMMeAaHC BbICOKMX YacCTOT.

MprcoepgnHuTe 3KpaH Kabens aBuratens K pa3BA3biBaloLLen
naHenu npeobpasoBaTens YacToTbl U K MeTaIMyeckomy
Kopnycy asuratens. MNpu nogknoyeHUn sKkpaHa obecneybTe
MaKC/MaslbHO BO3MOXHYIO MJIoLWaAb KOHTaKTa (C momMoLlbio
KabesIbHOro 3aXkrMa); UCMoNb3yNTe MOHTaXKHble YCTPONCTBa
npeobpasoBaTens yacToThl.

OnuHa n ceyeHne kabenen

MpeobpasoBaTesib YaCTOTbl MPOTECTMpPOBaH Ha SMC npu
3aflaHHOW ANiMHe Kabena. [N CHYKeHNA YpOBHA LyMa 1
TOKOB YTEUKM Kabenb ABuratens JOMKEH ObITb Kak MOXHO
605ee KOPOTKUM.

YacTtota KOMMyTauum

Mpwn ncnonb3oBaHKWM NpeobpasoBaTenei YacToTbl
COBMECTHO C CUHYCOUAHbIMU GUbTPamu,
npefHasHayYeHHbIMU ANA CHUXKEHNA aKyCTMYECKOro Lyma
ABuratens, Yactota KOMMyTaLMU AOMKHA yCTaHaBNMBaTbCA
B COOTBETCTBUM C yKasaHusmu B napamemp 14-01 Switching
Frequency.

Knemmbi Tun noaknioyeHunA
96 97 98 929
U \' w PE" |Hanps»eHue guratens, 0-
100 % HanpsxeHuna cetn. 3
nposoga OT ABuratens.
U1 V1 W1 PE" |CoeanHeHnne no cxeme

TpeyrosibHuKa.

W2 U2 V2 6 NpoBOAOB OT ABMWraTens.

U1 V1 W1 PE" [CoeanHeHne no cxeme 3Be3abi:
U2, V2, W2.
U2, V2 n W2 coeguHstoTtcs

oTAesNbHO.

Ta6nuua 10.1 MoaknioueHne Kabeneii ABUraTens, Kopnyca
E1-E2 n F1-F4

1) ModkntoueHUe 3aUUMHO20 3a3eMsIeHuUs

100 % HanpaxeHusa ceTwn.
3 npoBofa oOT ABuraTens.

U1 V1 W1 PE" |CoeauHeHne no cxeme
TpeyrosibHUKa.

w2 u2 V2
U1 V1 W1 PE" |CoeanHeHne No cxeme 3Be3abl:
U2, v2, wa.

U2, V2 n W2 coegunsatotca

6 NpoBOAOB OT ABuUrartens.

oTAeNIbHO.

Ta6bnuua 10.2 MopknioueHne Kabenei ABuratens, Kopnyca
F8-F13

1) ModktoYeHUe 3aUUMHO20 3a3eMIeHuUs!

YBEJJOMJIEHU

MNpu ncnonb3soBaHnn ABurateneii 6e3 6yma)<Hom
msonauumn $pasHo 06MOTKM UK APYroi yCueHHOoM
M30nAL4MKN, NPUroAHON ANAa paboTbl C UCTOYHNKOM
HanpAXKeHWsA, Ha Bbixofe NpeobpasoBaTens YacToTbl
ceflyeT YCTaHOBUTb CUHYCOMAHDIN GuNbTp.

Motor Motor e
P, v, w, fu, v, w, =
| <
O——O ©) ©) ©) N
~
v, v, : v, v, w,
Q Q Q
FC FC
% 97 % | %6 97 % |

Y A

PucyHok 10.5 MNopknioueHne Kabens snekrpoaBuratens

10.3.2 lNMNogknioyeHne WnHblI NOCTOAHHOIO
TOKa

Knemma WnHbI NOCTOAHHOrO TOKa ncnonb3yetca anA
pe3epBHOro NNTaHMA NOCTOAHHbIM TOKOM, Korga uenb
NOCTOAHHOIO TOKa NMUTAeTCA OT BHELWHEro NCToOYHNKa

nUTaHuA.
Knemma DOyHKUMA
88, 89 LLInHa NOCTOAHHOro TOKa

Ta6bnuua 10.3 Knemmbl WNHbI NOCTOAHHOrO TOKa
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10.3.3 logknioueHne uenu pasgeneHuvs
Harpyskm

PasgeneHune Harpy3ku no3BonseT coefuHATb
NPOMEXXYTOUHbIE Lienn NOCTOAHHOMO TOKa HECKONbKUX
npeobpa3oBatesneii YacTtotbl. CM. onucaHve B

2nasa 5.6 OnucaHue pasoeneHus Hazpy3Ku.

PaspeneHue Harpysku TpebyeT JOMOMHUTENBHOTO
060pyAOBaHNA 1 yyeTa BOMNPOCOB 6e30MacHOCTY.
O6patutech B Danfoss ana opopmneHns 3akasa u
Noy4YeHns peKOMEeHaLUmMi Mo yCTaHOBKe.

Knemma DyHKUMA

88, 89 PaspeneHmne Harpyskmn

Ta6nuua 10.4 Knemmbl pasgeneHuns HarpysKku

CoefiMHMTENbHbIN Kabenb [OMKeH ObITb SKpaHNPOBaHHbIM,
a ero AnuHa ot npeobpasoBaTtesiA YacTOTbl A0 LNHbI
NMOCTOAHHOrO TOKAa He JOJXKHa npesblwaTtb 25 meTpos (82

oyTa).

10.3.5 MNopkntoueHne TpaHchopmaTopa

10.3.4 MopknoueHne Kabens
aneKTpoaBuraTens

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

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

. CeyueHnie TOPMO3HOro Kabens [OMKHO
COOTBETCTBOBATb TOPMO3HOMY MOMEHTY.

Knemma DOyHKUMA

81, 82 Knemmbl nogkntoyeHnsa TOPMO3HOro pesncropa

Ta6nuua 10.5 Knemmbl nogknioueHsi TOPMO3HOro pesncropa

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

YBEJJOMJIEHU

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

TpaHchopmaTopbl, Ucnonbsyemble ¢ 12-MMnybCHbIMK Npeobpasosatensamy YacToTbl (F8—F13), AoMmKHbI OTBEeYaTb Cleayowmnm

TpeboBaHMAM.

Harpyska gomxHa cootBeTcTBoBaThb 12-dpasHomy TpaHchopmaTtopy K-4 ¢ TOUHOCTbIO GANAaHCMPOBKY HaMPsXKEHNA 1
umneaaHca He meHee 0,5 %. BbiBogbl OT TpaHchopMaTopa JO BXOAHBIX KeMM npeobpa3oBaTesis YacToTbl SOMKHbI UMETb
OAMHAKOBYIO LIMHY (AOMycKaeTca pasnuuve no AnvHe B npegenax 10 %).

MopknioueHne Dy11 dO nan Dyn 11d0
Casur a3 mexay BTOPUYHbIMKM OBMOTKaMu 30°
Pa3HOCTb HanNpsXXeHW MeXXAy BTOPUUYHBIMU OBMOTKaMu <05 %

>5%

ConpoTrBReHNe KOPOTKOrO 3aMblKaHWA BTOPUUYHBIX OOMOTOK

Pa3sHocTb COI'IpOTVIB)'IEHVII;I KOPOTKOrO 3aMblKaHUA meXxay BTOPUYHbIMIA obmoTKaMn < 5 % nmnegaHca KOPOTKOro 3amMblKaHUA

)J,pyroe He A0NyCKaeTCA 3a3emM/iIeHNe BTOPUYHbIX 06MOTOK. PEKOMeHAyeTCﬂ Hannyne Ctatnyeckoro sKpaHa.

MG16C350

Danfoss A/S © 11/2017 Bce npaBa 3awyLyeHbl. 177




Dt

BOI'IpOCbI INIeKTPUYECKOro MOHT...

VLT® HVAC Drive FC 102

10.3.6 logknoyeHne NUTaHNUA BHELLHEro
BEHTUNIATOPA

Ecnn npeo6pasoBaTenb YacCTOTbl 3anNnUTbIBaeTCA OT
NCTOYHMKaA NMOCTOAHHOIO TOKa Win ecyin BEHTUNATOP
AOJIXKeH pa6OTaTb HE3aBUCMMO OT UCTOYHUKa NMNTaHWUA,
yepe3 CIOBYIO NnaTty NMUTaHNA MOXET 6bITb nogkno4yeH
BHELUHUI UCTOYHUK MUTaHWUA.

CeTeBOe NUTaHMe BEHTUNATOPOB OXNaKAEHUA
NOAKIIIYAETCA C MOMOLLbIO pPa3bemMa Ha CUIOBOI nnate
nutaHuA. MNpn noctaeke ¢ 3aBofa-nU3roTosuTensa
BEHTUNATOPbI HACTPOEHbI ANA NUTaHUA OT OBbIYHON CeTU
nepemMeHHOro Toka. YCTaHOBUTE Nepemblukn MeXay
knemmamu 100-102 n 101-103. Ecnn Tpebyetca nepeiitu
Ha BHeLUHee nuTaHue, Heo6XOAMMO YAANUTb YKa3aHHble
nepemblukn 1 NOAKMIOUUTb NUTaHue K Knemmam 100 n 101.
[na 3aWwmThl NCNONb3ynTe NpeaoxpaHnTesb Ha 5 amnep. B
ycTaHoBKax ctaHgapTta UL ncnonb3synte npepgoxpaHuTenb
LittelFuse KLK-5 nnu aKBMBaneHTHbI.

Knemma DOyHKUMA
100, 101 BcnomoraTtenbHoe nutaHune S, T
102, 103 BHyTpeHHee nutanme S, T

Ta6bnuua 10.6 BHeWHNIn NCTOYHNK NUTAHUA

10.3.7 lNopgknoyeHne nepcoHanbHOro
KoMnbloTepa

[Ona ynpaeneHus npeobpasosaTtenem yactotbl ¢ MK
ycTaHoBUTe nporpammy Hactponkn MCT 10. MK
NOAKIIOYAETCA CTaHAAPTHbIM Kabenem USB (xocT/
YCTPOMNCTBO) nnu yepes nHtepdeinc RS485, Kak NokasaHo B
pasgene [Took/oueHUe WUHbI B pyKo8oocmae no
npozpammuposaHuio.

USB saBnaeTca nocnegoBaTenbHOM WMHOW C YeTbipbMA
3KPaHUPOBaHHbLIMU NMPOBOAAMY, U3 KOTOPbIX KOHTAKT
npoBoAa 4 ABNAETCA 3a3eMSIEHMEM W MOLKIOUEH K SKpaHy
nopta USB B KomnbioTepe. Bce ctaHgapTHble MK
BbINyCKaoTcA 6e3 rasibBaHnyeckon pa3sasku nopta USB.
Y0661 NpefoTBPaTUTL NOBPEXAEHNE XOCT-KOHTpOsepa
USB uepe3 USB-kabenb, cnegyiite peKkomeHZaLusam no
3a3eMJ1EHUIO, N3NTIOXKEHHBIM B pykosodcmee no
3Kcniyamayuu.

[na 3awmTbl xocT-KOHTponepa USB B MK oT pasHocTn
noTeHUManoB 3a3emneHna npu nogknoyeHun MK k
npeobpasosatento yactotbl no USB-kabento, Danfoss
pekomeHayeT ncnonb3oBatb nsonatop USB ¢
ranbBaHMYeCcKoW pa3BA3KoW. Kpome Toro, pekomeHayeTca
He 1Cnonb30BaTh ceTeBom Kabenb MK ¢ 3azemnaiowmum
KoHTakToM, Koraa MK nopknioueH K npeobpasosatenio
yacTtoTbl no USB-kabento. 3T pekomeHZauun no3BonsioT
CHM3UTb Pa3HOCTb NOTEHLMANoB 3a3eMJIeHus, HO He
YCTPaHUT BCE Pa3nnuunA MNOTEHUMANoB Npu 3a3eMieHnmn 1
3KpaHe, NoAKIIoYeHHbIX K nopTty USB Ha MK.

H
B

PucyHok 10.6 Pasbem USB

10.4 TllpoBoaka 1 Knemmbl 371eMeHTOB
ynpasneHusa

Kabenu ynpasneHusa JonXHbl 6biTb SKPAaHWPOBaHHbIMU, 1
SKpaH AO/MKeH ObITb MOAKMIOUYEH HA 060MX KOHLAX C
NMOMOLLbIO KabenbHbIX 3aXNMOB K MeTannnyeckomy Lkady
yCTpOnCTBa.

O npaBuUnbHOM 3a3emsieHUU Kabenei ynpaBneHus cm.
PucyHok 10.7.
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PLC etc.

Drive

OO O
o]
o]
Il
€30bu003.10

Ground Ground

PLC etc. \ /

Drive

= =

Ground Ground

\

N

PLC etc.

Drive

@] @
o o

Ground Ground

Ground Ground

Minimum 16 mm?2

Equalizing cable
PLC etc.

Drive

o]
— 2
Grouréd_{ }_/ — 1

100 nF Ground
Drive Drive
ol °
69 68
68 69
g —
Ground

3 Ecnu noteHumanbl 3emnun npeobpasosaTens yactoTbl u PLC
PasnnyaloTCA, MOTyT BO3HUKHYTb dNeKTpUYEeCcKre NMOMexM,
HapyLwaiowme paboTy Bcell cuctembl. ITa Npobnema
pellaeTca NPoKIaaKkon BbipaBHUBalOLWeEro Kabena pagom ¢
Kabenem ynpasneHusa. MUH. nonepeyHoe ceyeHve Kabens:
16 MM’ (6 AWG).

4 Ecnu ncnonb3yioTca oyeHb AfIMHHbIE Kabenn ynpasneHus,
MOTFYT BO3HUKaTb KOHTYpbl 3a3emneHuna 50/60 lu.
MopkniounTe OAMH KOHeEL, dKpaHa K 3emie yepes
KOHAeHcaTop emKocTbio 100 HD (obecneums KOpoTKMe
BbIBOADbI).

5 Mpu ncnonb3oBaHUKN Kabenein NocnefoBaTeNbHOM CBA3N
ONA YCTPAHEHUA HU3KOYACTOTHbIX Mapa3nTHbIX TOKOB
MeXAy ABYMA Npeobpa3oBaTeNaMy YacToTbl HYXKHO
NoAKNIOUNTL OAMH KOHEL, 3KpaHa K Knemme 61. dTa
KnemMMa NOAKIIoYaeTcA K 3a3eMSIEHNI0 Yepe3 BHYTPEHHIO0
pe3ncTMBHO-eMKOCTHYI0 Lenb (RC-uenb). inAa cHXeHnA
nomex Mexgy npoBoAHvKamu npu anddepeHLmanbHOM

BKAoYeHNN I/ICI'IOJ1b3yI7ITe Kabenu ¢ BUTbIMMK napamu.

1 [na obecneyeHna Hanny4lwero snekKTpnyeckoro KOHTakTa
Kabenu ynpasneHna u Kabenu ANA nocnepoBaTeNibHOM
CBA3M JOSIXKHbI ObITb 3aKpenneHbl ¢ NOMOLUbIO KabenbHbIX
3a)KMMOB Ha 060UX KOHLax.

PucyHok 10.7 Mpumepbl 3a3emneHna

10.4.1 TMpoknagka Kabenen ynpasneHna

3aKpenuTe CTAXKaMU 1 NPOSIOXKMTE BCE MPOBOAA
ynpaBsfieHns, Kak nokasaHo Ha PucyHok 10.8 n PucyHok 10.9.
He 3abyabTe nNpaBUnbHO MNOAKUNATL SKPaHbl, YTOObI
obecneunTb ONTUMAbHYIO YCTOMUYMBOCTb K SNIEKTPUYECKUM
romexam.

. M3onnpyiTe npoBofa NOAKMIOUYEHUS SNIEMEHTOB
yrpaBfeHns OT BbICOKOBOJLTHbIX Kabener.

. Ecnu npeobpasoBaTenb NOAKNIOYEH K TePMUCTOPY,
npoBoAa Lenu ynpasieHnAa JaHHOro TepMmcTopa
BOMKHbI ObITb SKPaHUPOBaHbI 1 UMETb
yCUNeHHyI0/ABONHYI0 n3onaunio. PekomeHpyetca
Hanps)xeHne nutaHna 24 B noct. Toka.

2 He ncnonb3yiite ckpyyeHHble KOHLbI OrieTKn Kabens
(ckpyTKM). OHM yBENMUMBAIOT MMNEAAHC 3KpaHa Ha
BbICOKMX YacToTax.
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MopaknioueHne nepndpepuinHoON WNHbI

MogkntounTe NPOBOAKY K COOTBETCTBYIOLNM
[OMNOMHNTENbHBIM YCTPOWCTBaM Ha nnate yrnpaBneHus.
MoppobHee cM. B COOTBETCTBYIOLLEN UHCTPYKLMUN 4NA
neprdeprintHoni WiHbl. Kabenb fonxeH ObiTb 3aKpenneH
CTAXKaMM 1 MPONIOXKEH BMeCTe C APYrMU NPOBOAAMN
ynpasneHua BHyTpu ycTponctea. Cm. PucyHok 10.8 n
PucyHok 10.9.

PucyHok 10.8 MaplupyT npoknagKku npoBoAKu naatbl
ynpasneHusa B kopnycax E1 n E2

130BF994.10

=
| ;‘

4. Dol

130BF995.10

1 KabenenpoBop Ans Npoknagku Kabenein ynpasneHns B

kopnycax F1-F13

PucyHok 10.9 MapupyT npoknagku npoBOAKN naatbl
ynpasnenua ana F1/F3. Npu npoknagke npoBoAoB nnatbl
ynpasneHua gna F2/F4 n F8-F13 ncnonb3syetca ToT Xxe
MapLupyT.

B npeo6pasoBatensx 4actoTbl B Kopnycax E umeercs

BO3MOXHOCTb MOAKIOUYEHUA NeprndepuUnHON LWNHbI BBEPXY
KOpryca, Kak MoKasaHO Ha crieflylolmx pucyHkax. B 6nokax

IP21/54 (NEMA-1/NEMA-12) BepxHIOI0 KpbILLKY cnefyeT
yAnuTb.

Homep komnnekTa AnA BepxHero NoaksloyYeHnA
nepndepuninHon WwnHbl: 176F1742.
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o o
= 1 =
§ jooogjggo@o@g I
z 761 68 69" 39 42 50 53 54 55' &
m (2]
: \ -
3
2*15@000@0@@6@
712 13 18 19 27 29 32 33 20 37
RERCECELED
] Y ) ) ] ]
k‘ ‘J
g profibus option A
FC300 Service E
1 Knemmbl nocnefoBaTesibHOW CBA3M
2 Knemmbl LndpoBbIX BXOAOB/BbIXOAOB
Knemmbl aHanoroBbix BXOLOB/BbIXOL0B
PucyHok 10.10 MoaxntoueHne nepudepuniiHoii WKHbI CBepXy PucyHok 10.12 Homepa knemm Ha pasbemax
10.4.2 Knemmbl ynpasneHus Knemma MapameTp YcTaHoBKa |OnucaHune
no
Ha PucyHok 10.11 nokasaHbl CbemMHble pa3bembl ymonua-
npeobpasoBatena YyacToTbl. OYHKLUN KNEMM 1 HAaCTPOMNKU Hno
61 - - BcTpoeHHbIn
no ymonuaHuio npvisegexol B Tabauya 10.7 —
Tabnuya 10.9. pesncTnBHO-
eMKOCTHOW GunbTp
ANA NoaKnioyeHna
o
e 3KpaHa Kabena npwu
<
o Hannunm npobnem c
@ 3MC.
68 (+) Ipynna - NHTepdenc RS485. B
napamempos KayecTBe OKOHeYHoro
8-3* CONPOTMBNEHNA LWWHbI
Hacmpotiku npepycMoTpeH
nopma 4 nepeknioyaTenb Ha
69 (-) pynna - nnare ynpasneHus
napamempos (BUS TER.).
8-3*%
Hacmpotiku
nopma M4

Ta6bnuua 10.7 OnucaHne Knemm nocnenoBaTesibHON CBA3MN

PucyHok 10.11 PacnonoxeHune knemm ynpasneHus
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Knemma MapameTtp YcTaHoBKa | OnuncaHune Knemma MapameTp YctaHoBKa | OnucaHune
no no
ymonua- ymonuya-
HUIO HUIO
12,13 - +24 B nocr. | MutaHune 24 B nocT. 39 - - Knemma obuiero
TOKa TOKa AnA undpoBbix nposoga AnAa
BXOAOB U BHELUHUX aHaNIoroBOro BbIXOZA.
[aTYNKOB. 42 lMapamemp [0] He Mporpammupyembiii
MakcrmanbHbIi 6-50 Terminal | ucnonb3yem | aHanoroBbIN BbIXOA,.
BbIXOHOWN TOK 42 Output ca AHanorosbii curHan
cocrtasnaet 200 MA 0-20 MA unu 4-20 mA
ANA BCeX Harpysok npu makc. 500 Om.
24 B. 50 - +10 B nocr. | Mutanue 10 B nocr.
18 lapamemp [8] Myck | LUndposblie BXoAbI. TOKa TOKa Ha aHasnoroBbix
5-10 Terminal BXOAax Ans
18 Digital Input NOAKIIoYeHs
19 lNapamemp [10] Pegepc noTeHuMomeTpa um
5-11 Terminal TepmucTopa.
19 Digital Input Makcumym 15 mMA.
32 lNapamemp [0] He 53 Ipynna 3apgaHue [ AHanoroBbiln Bxog.
5-14 Terminal | ucnonesyem napamempos [na HanpsaxeHna um
32 Digital Input cA 6-1* ToKa. Mepeknioyatenu
33 lNapamemp [0] He AHasnozo8bil A53 n A54
5-15 Terminal | ucnone3yem 6x00 1 ncnonb3ylotca Ana
33 Digital Input ca 54 Ipynna Ob6patHaa |Bbl6opa MA nnu B.
27 lapamemp [2] Beibez, | Ona undpposoro napamempos CBA3b
5-12 Terminal UHBepCHbIU | BXOAa NN BbIxoAa. 6-2*
27 Digital Input Mo ymonuaHuio AHanoz2086bIl
29 lMapamemp [14] Qukc. |HaCTpOeHb! B 8x00 2
5-13 Terminal yacm. KayecTBe BXOAOB. 55 - - O6bwwuin ana
29 Digital Input aHanoroBoro BXoAa.
20 - - O6Lwana Knemma ans
UNbPOBbIX BXOAOB 1 Ta6nuua 10.9 OnucaHUA KNemMMm aHaNoroBbiX BXOAOB/BbIXOLOB
noteHuman 0 B ana
nutaHuAa 24 B. Knemmbi pene °
37 - STO Ecnv He \ 0 0 | g
ncnonb3yetcs [_RELAY1_| [ RELAY2 | by
nocrassifAeMas no ’g 8
3aKasy ¢yHKkuma STO, 101]702][03 1 L 05
MeXAy Knemmamm 12 PucyHok 10.13 Knemmb! pene 1 u pene 2
(nnmn 13) n 37 pomxkHa
6bITb yCTaHOBNEHa
nepembliyka. Takas
KoHOUrypaLuA . Pene 1 n pene 2. PacnonoxeHne 3aBUCUT OT
KoHbUrypaumm npeobpasosaTens yacTtotbl. Cm.
rlo3BONIACT pyKO80OCMBO NO NPOEKMUPOBAHUIO.
npeobpasoBaTtenio
yacToTbl paboTaTtb C o Knemmbl Ha BCTPOEHHOM [OMNONHUTENBHOM
3aBOACKMMM o6opynoBaHun. CM. MHCTPYKUUN K
HaCTpoiikamu no COOTBETCTBYIOLEMY [OMONIHUTENIbHOMY
YMOJTYAHWIO. obopyaosaHuio.
Ta6bnuua 10.8 OnucaHnA Knemm LM$pPOBbIX BXOAOB/BbIXOA0B
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Knemma MapameTtp YctaHoBKa |OnuncaHue g b
no 3 NPN (Sink) 8 s
F Digital input wiring [S) =
ymonya- Q
Huto 12 | 13 18 19 27 29 32 33 20 | 37
01, 02, 03 |Mapamemp [0] He Bbixon pene Tvna
5-40 Function | ucnonesyem |Form C. na
o 6 6 6 6 6 06 &6 0 o
Relay [0] ca nogKnloyeHna
04, 05, 06 |lapamemp [0] He Hanpsa)xeHuna ? o 6 6 6 6 6 o o ,
5-40 Function | ucnone3yem | NepEMEHHOTO ” ‘ ‘
Relay [1] ca NOCTOAHHOTO TOKa, a ‘ |
TaKXe Pe3nCTUBHbIX 1 ; \
VNHAYKTUBHbIX | \
Harpysok. | I
/
Ta6nmua 10.10 OnucaHne Knemm pene | /
! \
. e e e o
10.4.3 TMonapHocTb Kabenel ynpaBneHns
——0—0 00—
PNP (Source) PucyHok 10.15 BxogHaa nonApHOCTb KNemm ynpasfiieHnA

Digital input wiring (NPN-cTOK)

+24VDC
0VDC
130BT106.10

12 13 18 19 27 29 | 32 33 20 37 YBE[[OMHEHM

Ona o6ecneueHnsa cooTBeTcTBUA TpeboBaHMAM DMC
ncnonb3yiiTe 3KpaHMpOBaHHble Kabenu gsuratenen. [ns
. ° . nosyyeHns JOMNOJNIHUTENbHbIX CBeAeHUIN CM.

‘

I

\

\

\

\

2naea 10.16 MoHmax ¢ yaemom mpe6osaHuti SMC.

(]
o/
( (-
_
PucyHok 10.14 BxogHaa NonApHOCTb KNeMM ynpasfieHnA
(PNP-nCTOYHUK)

130BA681.10

PucyHok 10.16 3apgenka skpaHa n pasrpyska HaTaKeHuA

Kabens ynpasneHuAa
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10.4.4 Knemmbl ynpasneHua 12-MMnynbCHbIX YCTPOWCTB

Switch mode
power supply

10Vdc | 24Vdc

130/200 mA

130BB759.11

+10Vdc 50 (+10 VOUT)
-10Vdc _ 5202 Pz
+10Vdc 53(AIN) =
— N ON/I=0-20 mA
0/4-20 mA 5201 OFF/U=0-10V
oV [i,ii 54 (AIN) NH 2
0/4-20 mA
55 (COMAIN)
12 (+24V OUT)
;o) ;o)
P 5-00
| | | 13 (+24V OUT)
| | ‘ | sav e
| l IREIED) :'X} OV (PNP)
’ l ’ l ‘ 24V
— (NPN)

(COMAOUT) 39 Analog output
| L | T19(DIN) D‘X} 0V (PNP) / fﬂ 0/4-20 mA
J — ‘w (AOUT) 42

‘ | | 2otcomom )
’ ’ ‘ —— 24V (NPN)
| | | T 27 (DIN/OUT) :'M 0V (PNP) 5801
| | F ‘ H o] ON=Terminated
| | 24V Nl 2| OFF=Open
\ \ ov ‘
| | | | L - J 5V
*
f J f J —— 24V (NPN) L«:n—«
29 (D IN/OUT) oV (PNP)
\ \ | —raav]
‘ ' ‘ ' ‘ 5801
| | /7;
L [ dov ||
| | RS485 (N RS485) 69
I I Interface
i i —— 24V (NPN)
\ | \ I 32(DIN) 0V (PNP) (P RS485) 68
|
: . — 24V (NPN) (COM RS485) 61
I Yon D\Ly oV (PNP)
! / \ / (PNP) = Source
\ \ > (NPN) = Sink
N ; 37(DIN)
/777 ‘ -
5 6 7 8||56 7 8||56 7 8||56 7 8||56 7 8
12 3 4|1 23 4[[1 23 4|[1 23 4||1 2 3 4
Cl4as Cl45 Cl45 cl45 Cl45
module module module module module
111213 14 {1112 13 14|11 12 13 14| [11 12 13 14| [11 12 13 14
15 16 17 18| |15 16 17 18 | |15 16 17 18| |15 16 17 18| |15 16 17 18
\ |1 |1 |1 |
PucyHok 10.17 Knemmbl ynpaBneHna 12-MMnynbCHbIX YCTPOWCTB
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10.5 MMpenoxpaHuUTenu 1 aBTOMaTUYECKMe BbIKNOYaTeNn

MpepoxpaHnTeNn NCNONb3YIOTCA AJIA TOro, YTOObI OFPAHUYUTL BO3MOXKHbIE MOBPEXAEHMA Npeobpa3oBaTens YacToTbl JIMLb
€ro BHyTPeHHUMM NoBpexaeHnamMnU. Ytobbl obecneunTb cootBeTcTBre cTaHaapTy EN50178, ucnonb3yite ans 3ameHbl
peKkoMeH[OBaHHble npefoxpaHuTenu. icnonb3oBaHue nNpefoxpaHUTenei Ha CTOPOHE NUTAHUA ABAAETCA 06A3aTeNbHbIM B
ycTaHoBKax, ceptuduumpyembix no IEC 60364 (EC) n NEC 2009 (UL).

3awmTa napannenbHbIX Lenen

YT06bI 3aLMTUTb YCTAHOBKY OT Neperpysky no TOKYy U noxapa, Bce napannesibHble Lenu B yCTaHOBKe, Hanpumep, Lenu
KOMMYTaLMOHHbIX YCTPONCTB M MaLUUH, AOMKHbI UMETb 3alWTy OT KOPOTKOrO 3aMblKaHWA 1 Neperpysku no ToKy B
COOTBETCTBUM C roCyfapCTBEHHbIMU/MEXAYHAaPOAHbBIMY NpaBuIamu.

MpenoxpaHUTeny 1 aBTOMaTUYECKME BbIKMoUaTeNnn obA3aTenbHO JOMKHbI COOTBETCTBOBaThb TpebosaHUAM IEC 60364.

Kopnyc Mopenb PekomeHpyemblii PekomeHpyemble
TOK npepoxpaHuTens MaKcMMarnbHble TOKU npepoxpaHuTenei

E P315 aR-900 aR-900
P355 aR-900 aR-900
P400 aR-900 aR-900
P450 aR-900 aR-900

F P500 aR-1600 aR-1600
P500 aR-2000 aR-2000
P560 aR-2500 aR-2500
P630 aR-2500 aR-2500
P710 aR-2500 aR-2500
P1000 aR-2500 aR-2500

Ta6nuua 10.11 PekomeHgyemble npepoxpaHutenu gnsa coorsercteus CE, 380-480 B

Kopnyc Mogenb PekomeHpyembii PekomeHpyemble
TOK npefoxpaHuTens MaKcuMarbHble TOKU npepoxpaHuTenein
E P450 aR-700 aR-700
P500 aR-900 aR-900
P560
P630
F P710 aR-1600 aR-1600
P800 aR-2000 aR-2000
P900 aR-2500 aR-2500
P1MO
P1M2
P1M4

Ta6nuua 10.12 PekomeHpyemble npepoxpaHutenu ana coorsercteua CE, 525-690 B

10.5.1 Bo3moxHble cnnoBble/nonynpoBOAHUKOBbIE NPeaoXpaHnuTenn

Mopenb PekomeHpayembiii HomwuHanbHble BapuaHT ana AnbTepHaTuBHbIe AnbTepHaTuBHble
BHELUHWUIA XapaKTepucTukm ncnonb3oBaHusA BHelHne BHelHne
npefoxpaHuTenb BHYTpM npepoxpaHuTenn npepoxpaHuTenu
npeo6pa3oBartens npeob6pa3oBartens Siba PN Ferraz Shawmut PN
4acToTbl, 4acToThl,
Bussmann PN Bussmann PN
P315 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900
P355 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900
P400 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900

Ta6nuua 10.13 380-480 B, kopnyc E, Bo3moXHble ceTeBble NpefoxpaHUTenu gns cootsetcteusa UL
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Mogpaenb PekomeHayemblil BHELWHNI HomunHanbHble BapuaHTt gna AnbTepHaTUBHble
npepoxpaHuTenb XapaKTepucTuKu ncnonb3oBaHUA BHYTPU | npefgoxpaHutenm Siba PN
npeob6pa3oBaTensa 4acToTbl, npeo6pasoBartens
Bussmann PN yactoTtbl, Bussmann PN
P450 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
P500 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
P560 170M7082 2000 A, 700 B 170M7082 20 695 32.2000
P630 170M7082 2000 A, 700 B 170M7082 20 695 32.2000
P710 170M7083 2500 A, 700 B 170M7083 20 695 32.2500
P800 170M7083 2500 A, 700 B 170M7083 20 695 32.2500

Ta6nuua 10.14 380-480 B, kopnyc F, Bo3moXHble ceTeBble NpefoxpaHnTenn ana coorsetctema UL

Mopgenb BapuaHT gnA yctaHOBKW BHYTpU HomuHanbHble XapaKTepucTukn AnbTepHaTMBHblE
npeobpa3soBaTens 4acToTbl, npepoxpanutenn Siba PN
Bussmann PN
P450 170M8611 1100 A, 1000 B 20 781 32.1000
P500 170M8611 1100 A, 1000 B 20 781 32.1000
P560 170M6467 1400 A, 700 B 20 681 32.1400
P630 170M6467 1400 A, 700 B 20 681 32.1400
P710 170M8611 1100 A, 1000 B 20 781 32.1000
P800 170M6467 1400 A, 700 B 20 681 32.1400

Ta6nuua 10.15 380-480 B, Tnopasmep F, npefoxpaHnTeny Lenu NOCTOAHHOIO TOKa MOAYNs MHBepTopa

YBEZJOMJIEHU

YT1o6b1 cooTBETCTBOBaTL cTaHAapTy UL, B 6noKax, noctaBisemMbix 6€3 onuyum «ToJIbKO C KOHTAaKTOPOM», JOMKHbI
ncnonb3oBaTbcA nNpepoxpaHuteny Bussmann cepumn 170M. Ecnu npeobpa3oBaTenb 4acToTbl NOCTaBAAETCA C onuuein
«TOJIbKO C KOHTAaKTOPOM», CM. HOMUHabHble 3HauyeHua SCCR n Kputepun npegoxpaHuTenein cornacHo ctaHgapty UL B

Ta6nuya 10.32.

Mopenb PekomeHpayembii HomuHanbHble BapwmaHT gna AnbTepHaTUBHbIE AnbTepHaTUBHbIE
BHeLWHU XapaKTepucTuKu ncnonb3oBaHUsA BHellHne BHellHne
npepoxpaHuTeNb BHYTpU npepoxpaHuTenu npepoxpaHuTenu
npeo6pasoBarens npeo6pasoBarens Siba PN Ferraz Shawmut PN
4acToThl, 4yacToThl,
Bussmann PN Bussmann PN
P355 170M4017 700 A, 700 B 170M4017 20 610 32.700 6.9URD31D08A0700
P400 170M4017 700 A, 700 B 170M4017 20 610 32.700 6.9URD31D08A0700
P500 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900
P560 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900
Tabnuua 10.16 525-690 B, kopnyc F, Bo3mOXHble ceTeBble NpefoxpaHnTenn ana coorsetctema UL
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Mogpaenb PekomeHayemblil BHELWHNI HomunHanbHble BapuaHTt gna AnbTepHaTUBHble
npepoxpaHuTenb XapaKTepucTuKu ncnonb3oBaHUA BHYTPU | npefgoxpaHutenm Siba PN
npeob6pa3oBaTensa 4acToTbl, npeo6pasoBartens
Bussmann PN yactoTtbl, Bussmann PN
P630 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
P710 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
P800 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
P900 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
P1000 170M7082 2000 A, 700 B 170M7082 20 695 32.2000
P1200 170M7083 2500 A, 700 B 170M7083 20 695 32.2500

Ta6bnuua 10.17 525-690 B, kopnyc F, Bo3moXHble ceTeBble NpefoxpaHnTenn ana coorsetctema UL

Mopenb BapuvaHT pnsa ycTaHOBKM BHYTpM HomuHanbHble xapakTepucTunkm AnbTepHaTUBHbIE
npeobpasoBaTtens YacToTbl, Bussmann npepoxpaHutenn Siba PN
PN
P630 170M8611 1100 A, 1000 B 20 781 32.1000
P710 170M8611 1100 A, 1000 B 20 781 32.1000
P800 170M8611 1100 A, 1000 B 20 781 32.1000
P900 170M8611 1100 A, 1000 B 20 781 32.1000
P1000 170M8611 1100 A, 1000 B 20 781 32.1000
P1200 170M8611 1100 A, 1000 B 20 781 32.1000

Ta6nuua 10.18 525-690 B, Tnopasmep F, npefoxpaHnTeny Lenu NOCTOAHHOIO TOKa MOAYNs MHBepTopa

[na Hapy»HOrO MCMONb30BaHNA yKa3aHHble npefoxpaHuteny 170M Bussmann MoryT 6biTb 3aMeHeHbl 60 Br3yasbHbIM
uHavKaTopom -/80, nnbo npegoxpaHuTenamm ¢ nHamkatopom -TN/80 tin T, -/110 v TN/110 Tun T Toro »e Tvnopasmepa u
PacCuMTaHHbIMUN Ha TOT e TOK. [nA BbinonHeHUa TpeboBaHuii UL ncnonb3yite nobble BbilenepeyncsieHHble
npepoxpaHutenu ¢ ceptndukatom UL listed, paccumtaHHble Ha HanpsxeHne He meHee 500 B.

10.5.2 [JononHuTenbHble NpefoxpaHuTenm

Kopnyc Bussmann PN

EnF KTK-4

HoMuHanbHble XxapakTepucTukn
4 A, 600 B

Ta6nuua 10.19 MnaBKue NpefoxpaHUTENU UMNYNIbCHOrO 6/10Ka NUTaHUA.

Pasmep/Tun Bussmann PN Littelfuse HomuHanbHble XapaKTepucTmkm
P355-P400, 525-690 B KTK-4 - 4 A, 600 B
P315-P800, 380-480 B - KLK-15 15 A, 600 B
P500-P1M2, 525-690 B - KLK-15 15 A, 600 B

Ta6nuua 10.20 MpepoxpaHuTenu BeHTUAATOPA
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MNpepoxpaHutensb Pasmep/Tun Bussmann PN HomunanbHbie AneTepHaTuBHble
XapaKTepucTukm npepoxpaHuTenn
2,5-4,0 A P450-P800, 380-480 B LPJ-6 SP wnun SPI 6 A, 600 B Bce ykasaHHble aBOMHble
anemeHTbl Knacca J, spema
3agepxKu, 6 A
P630-P1M2, 525-690 B LPJ-10 SP nnn SPI 10 A, 600 B Bce ykasaHHble gBOMHble
anemeHTbl Knacca J, spema
3agepxku, 10 A
4,0-6,3 A P450-P800, 380-480 B LPJ-10 SP nnn SPI 10 A, 600 B Bce ykasaHHble gBOMHblE
3nemeHTbl Knacca J, spema
3agepxku, 10 A
P630-P1M2, 525-690 B LPJ-15 SP nnn SPI 15 A, 600 B Bce yKkasaHHble aBOMHble
3NemeHTbl Knacca J, spema
3agepxku, 15 A
6,3-10 A P450-P800, 380-480 B LPJ-15 SP nnn SPI 15 A, 600 B Bce ykasaHHble aBONHbIE
3NemeHTbl Knacca J, spema
3apepxkn, 15 A
P630-P1M2, 525-690 B LPJ-20 SP nnn SPI 20 A, 600 B Bce yKkasaHHble aBOMHble
3NemMeHTbl Knacca J, spema
3agepxku, 20 A
10-16 A P450-P800, 380-480 B LPJ-25 SP vnn SPI 25 A, 600 B Bce ykasaHHble aBOMHbIE
371eMeHTbl Knacca J, Bpema
3agepxku, 25 A
P630-P1M2, 525-690 B LPJ-20 SP wnu SPI 20 A, 600 B Bce ykasaHHble aBOMHbIE
371eMeHTbl Knacca J, Bpema
3agepxku, 20 A
Ta6bnuua 10.21 MnaBKne NpefoXpaHUTENV PYYHOrO KOHTposUlepa ABuratens
Kopnyc Bussmann PN HomukanbHbie AnbTepHaTUBHbIE NpefoXpaHUTenn
XapaKTepucTnkm
F LPJ-30 SP unu SPI 30 A, 600 B Bce yka3zaHHble fBOWHbIE 3nemMeHTbl Knacca J, Bpemsa
3agepxku, 30 A

Ta6nuua 10.22 MpepoxpaHuTenb Knemmbl ¢ 3awuToi 30 A

Kopnyc

Bussmann PN

HomuHanbHble

XapaKTepucTnKn

AnbTepHaTUBHbIE NpefoOXpaHUTeNnn

F

LPJ-6 SP unn SPI

6 A, 600 B

Bce ykasaHHble fBOWMHble anemeHTbl Knacca J, Bpema
3agepxkn, 6 A

Ta6nuua 10.23 MnaBKue npefoxpaHMTeny ynpasnsiolwero TpaHcpopmaropa

Kopnyc

Bussmann PN

HomuHanbHble XxapaKTepucTukn

AnbTepHaTUBHbIE
npeaoxpaHnTenu

F

LP-CC-6

6 A, 600 B

Bce YKa3aHHble 3N1eMeHTbl Kiacca

CC, 6 A

Ta6bnuua 10.24 MpepoxpaHuTenb KaTywKn pene 6esonacHoctu ¢ pene Pilz
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10.5.3 CeteBble nnaBkue npegoxpaHutenu, F8-F13

Cnepylowe npefgoxpaHUTeNIM MOTyT UCMOJb30BaTbCA B CXeMe, CocobHoM BbigaBaTb Tok 100 000 A (CMMETPUYHBINA) Npwu
Hanps»xeHun 240, 480 unu 600 B B 3aBUCUMOCTY OT HOMVHANbHOIO HanpsXeHWA npeobpasoBaTtens YacToTbl. [pn
MCNOMb30BaHMU NPaBUIIbHBIX NMPEAOXPaHUTENEN HOMUHAMBHBIN TOK KOPOTKOro 3amblikaHua (SCCR) B npeobpa3soBaTtene
yacTtoTbl cocTtaBnAet 100 000 A (3dd.).

Mopenb Pasmep HomwuHanbHble Bussmann P/N 3anacHon PacueTHble noTepn MOLWHOCTU
Kopnyca XapaKTepucTukmn Bussmann P/N npegoxpaHutens [Br]
[B] (UL) [A] 400 B 460 B
P250 F8-F9 700 700 170M4017 176F8591 25 19
P315 F8-F9 700 700 170M4017 176F8591 30 22
P355 F8-F9 700 700 170M4017 176F8591 38 29
P400 F8-F9 700 700 170M4017 176F8591 3500 2800
P450 F10-F11 700 900 170M6013 176F8592 3940 4925
P500 F10-F11 700 900 170M6013 176F8592 2625 2100
P560 F10-F11 700 900 170M6013 176F8592 3940 4925
P630 F10-F11 700 1500 170M6018 176F8592 45 34
P710 F12-F13 700 1500 170M6018 176F9181 60 45
P800 F12-F13 700 1500 170M6018 176F9181 83 63
Ta6bnuua 10.25 CeTeBble npegoxpaHutenu, 380-480 B
Mopenb Pasmep HomuHanbHble Bussmann P/N 3anacHon PacyeTHble noTepyn MOLWHOCTIN
Kopnyca XapaKTepucTukun Bussmann P/N npepnoxpaHutens [Br]
[B] (UL) [A] 600 B 690 B
P355 F8-F9 700 630 170M4016 176F8335 13 10
P400 F8-F9 700 630 170M4016 176F8335 17 13
P500 F8-F9 700 630 170M4016 176F8335 22 16
P560 F8-F9 700 630 170M4016 176F8335 24 18
P630 F10-F11 700 900 170M6013 176F8592 26 20
P710 F10-F11 700 900 170M6013 176F8592 35 27
P800 F10-F11 700 900 170M6013 176F8592 44 33
P900 F12-F13 700 1500 170M6018 176F9181 26 20
P1MO F12-F13 700 1500 170M6018 176F9181 37 28
P1M2 F12-F13 700 1500 170M6018 176F9181 47 36
Ta6nuua 10.26 CeTeBble MaBKue npepgoxpaHuTenn, 525-690 B
Mopenb Bussmann PN HomuanbHbie Siba
XapaKTepucTuku
P450 170M8611 1100 A, 1000 B 20 781 32.1000
P500 170M8611 1100 A, 1000 B 20 781 32.1000
P560 170M6467 1400 A, 700 B 20 681 32.1400
P630 170M6467 1400 A, 700 B 20 681 32.1400
P710 170M8611 1100 A, 1000 B 20 781 32.1000
P800 170M6467 1400 A, 700 B 20 681 32.1400

Tabnuua 10.27 lNpepoxpaHUTenu Lenn NOCTOAHHOrO Toka MoAyna nHeepTopa, 380-480 B
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Mopenb Bussmann PN HomukansHbie Siba
XapaKTepucTuKm

P630 170M8611 1100 A, 1000 B 20 781 32.1000
P710 170M8611 1100 A, 1000 B 20 781 32.1000
P800 170M8611 1100 A, 1000 B 20 781 32.1000
P900 170M8611 1100 A, 1000 B 20 781 32.1000
P1MO 170M8611 1100 A, 1000 B 20 781 32.1000
P1M2 170M8611 1100 A, 1000 B 20 781 32.1000

Ta6nuua 10.28 MpepoxpaHuTeny Lenn NOCTOAHHOIO TOKa MOAynA UHBepTopa, 525-690 B

[na Hapy»KHOro MCMONb30BaHUA YKa3aHHble npegoxpaHuTenn 170M Bussmann mMoryT 6biTb 3ameHeHbl NTMH0 BU3yanbHbIM
nHAUKaTopom -/80, nnbo npepoxpaHuTenamm ¢ nHankatopom -TN/80 tin T, -/110 unn TN/110 Tmn T Toro ke Tnopasmepa u
paccunMTaHHbIMK Ha TOT Xe TOK. [inA BbinonHeHnA TpebosaHuii UL ncnonb3yiite nobble BbillenepeyncieHHble
npenoxpaHuTtenu ¢ ceptudumkatom UL listed, paccumtaHHble Ha HanpsxxeHue He meHee 480 B.

Kopnyc Mopenn Tun YcTaHOBKIN BbIKNOYaTeNa No yMoa4YaHuio
YpoBeHb oTKntoueHns [A] Bpems (c)

F3 380-480 B, mogenb: P450 Merlin Gerin 1200 0,5
525-690 B, mogenb: P630-P710 NPJF36120U31AABSCYP

F3 380-480 B, mogenb: P500-P630 Merlin Gerin 2000 0,5
525-690 B, mogenb: P800 NRJF36200U31AABSCYP

F4 380-480 B, mopgenb: P710 Merlin Gerin 2000 0,5
525-690 B, mogenb: P900- NRJF36200U31AABSCYP

P1M2

F4 380-480 B, mogenb: P800 Merlin Gerin 2500 0,5

NRJF36250U31AABSCYP

Ta6bnuua 10.29 ABTOomMaTnyeckue Bbiknouatenu, F3-F4

10.6 Pa3beguHUTENN N KOHTAKTOPDI

10.6.1 CeteBble pacuenutenn, E1-E2 n F3-F4

Pasmep kopnyca | Mopenb | Tun

380-480 B

E1-E2 P315-P400 ABB OETL-NF800A

F3 P450 Merlin Gerin NPJF36000S12AAYP
F3 P500-P630 Merlin Gerin NRKF36000S20AAYP
F4 P710-P800 Merlin Gerin NRKF36000S20AAYP
525-690 B

E1-E2 P355-P560 ABB OETL-NF600A

F3 P630-P710 Merlin Gerin NPJF36000S12AAYP
F3 P800 Merlin Gerin NRKF36000S20AAYP
F4 P900-P1M2 Merlin Gerin NRKF36000S20AAYP

Ta6nuua 10.30 CeteBble pacuenutenu, kopnyca E1-E2 n F3-F4
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10.6.2 CeteBble pacuenutenn, F9/F11/F13

Pasmep Kopnyca Mopgenb | Tun

380-480 B

F9 P250 ABB OETL-NF600A

F9 P315 ABB OETL-NF600A

F9 P355 ABB OETL-NF600A

F9 P400 ABB OETL-NF600A

F11 P450 ABB OETL-NF800A

F11 P500 ABB OETL-NF800A

F11 P560 ABB OETL-NF800A

F11 P630 ABB OT800U21

F13 P710 Merlin Gerin NPJF36000S12AAYP
F13 P800 Merlin Gerin NPJF36000S12AAYP
525-690 B

F9 P355 ABB OT400U12-121

F9 P400 ABB OT400U12-121

F9 P500 ABB OT400U12-121

F9 P560 ABB OT400U12-121

F11 P630 ABB OETL-NF600A

F11 P710 ABB OETL-NF600A

F11 P800 ABB OT800U21

F13 P900 ABB OT800U21

F13 P1MO Merlin Gerin NPJF36000S12AAYP
F13 P1M2 Merlin Gerin NPJF36000S12AAYP

Ta6bnuua 10.31 CeteBble pacuenutenu, kopnyca F9/F11/F13

10.6.3 CeTeBble KOHTakTOpPbI, F3-F4

Pasmep Kopnyca Mopenb n HanpsXeHne KoHTtakTOp
F3 P450-P500, 380-480 B Eaton XTCE650N22A
P630-P800, 525-690 B
F3 P560, 380-480 B Eaton XTCE820N22A
F3 P630, 380-480 B Eaton XTCEC14P22B
F4 P900, 525-690 B Eaton XTCE820N22A
F4 P710-P800. 380-480 B Eaton XTCEC14P22B
P1M2, 525-690 B

Ta6nuua 10.32 CeTeBble KOHTAKTOPbI, Kopnyca F3-F4

YBEJJOMJIEHU

[na ceteBbix KOHTaKTOpOB HeOGXOAVIMO npepocrasnseMoe 3akasumkom nurtaHue 230 B.
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10.7 [suratenb

C cuctemon npeo6pasoBaTenﬂ 4acToTbl MOTYT
NCrnonb3oBaTbcA Nobble Tpex¢a3Hb|e CTaHAapPTHbIE
ACMHXPOHHbIE ABUraTenun.

Knemma DOyHKUMA
96 U/m

97 V/T2

98 W/T3

929 3emna

Ta6bnuua 10.33 KabenbHble Knemmbl, o6ecneunsaowme
BpaLleHne Mo YacoBOW CTpenke
(3aBopacKan HacTpolika)

HanpaBneHue BpalleHVA MOXET ObITb M3MEHEHO nyTeM
nepeknioyeHns AByx ¢a3 B Kabene gBuratens unu
nocpeacTBOM M3MEHEHMWA HaCTPOWKK B

napamemp 4-10 Motor Speed Direction.

MpoBepKy BpalleHNA MOXKHO BbIMOMHUTb C MOMOLLbIO
napameTpa napamemp 1-28 Motor Rotation Check n
BbINOJIHEHVA WaroB, U306paxeHHbIX Ha PucyHok 10.18.

Motor
UZ VZ WZ

97

Y

PucyHok 10.18 i3meHeHne HanpaBneHuA BpaLieHNa

Asurartena

175HA036.11

Tpe6oBaHusa K kopnycam F1/F3

K Kaxxgomy mMogynio MHBEPTOpa JOMKHO ObITb MOAKIOUEHO
OfVIHAaKOBOE KONnyecTBO da3HbiXx Kabenen asurartens;
YnCNo Takmx Kabenen fOMKHO BbITb KpaTHbIM 2 (TO ecTb
[IOJKHO 6bITb 2, 4, 6 unu 8 Kabenei). Micnonb3oBaHue
ofHOro Kabensa He gonyckaertcs. [invHa Kabenen mexay
KreMMaMu Moaysifa UHBEPTOpa U NepBol obLel TOUKOW
¢da3bl JoMKHA ObITb OAVMHAKOBOW UMM pPa3nnyaTbCs B
npenenax He 6onee 10 %. PekomeHayemas obLas Touka —
Knemmbl gBuratensa. Hanpumep, ecnn mogynb nHeeptopa A
umeet Kabenb gnvHon 100 m (328 ¢yToB), BCe
nocneaywouie MOAyIn HBEPTOPa AOMKHbI UMETb Kabenu
annHon 90-110 m (295-360 ¢yTOB).

Tpe6oBaHua K kopnycam F2/F4

K kaxxgomy mogynio MHBepTOpa JO/MKHO ObITb NOAKMNOUEHO
OAMHAKOBOE KONMYECTBO ¢a3HbIX Kabenen gsuratens;
YNCNO TaKUX Kabenen AOMKHO OblTb KpaTHbIM 3 (TO ecTb
JIOMKHO 6bITb 3, 6, 9 nnu 12 Kabenewn). cnonb3oBaHne
OfIHOro UNn AByx Kabenei He gonyckaetcs. [innHa Kabenein
MeXJy Knemmamu Mofyns UHBepTopa W nepBoii obuen
Toukol ¢asbl JOMKHA OblTb OANHAKOBOW MW Pa3finyaTbCA
B npepenax He 6onee 10 %. PekomeHayemas obLias Touka
— Knemmbl asuratens. Hanpumep, ecnu mogynb
nHBepTopa A umeet Kabenb anvHon 100 m (328 ¢yToB),
BCe noceayolne Moaynv NHBEPTOpa AOJIXKHbI METb
Kabenu gnvHon 90-110 m (295-360 ¢yToB).

10.7.1 TennoBas 3awWuTa ABUraTens

OneKTPOHHOE TEMNNIOBOE pene npeobpasoBaTens YacToThl
nmeeT atTectaumio UL AnA 3awmtbl OT Nneperpyskn OgHOro
ABuratens, Korga ansa napamemp 1-90 Motor Thermal
Protection yctaHOBNeHO 3HayeHue 3TP: omksoyeHue, a ana
napamemp 1-24 Motor Current — 3HauyeHNUE HOMMWHANbHOIO
TOKa ABuratens (CM. MAcnopTHYIO Tabnuuky ABuratens).
[nA TennoBon 3awuTbl ABUraTENA MOXHO TaKXe
MCnonb3oBaTh AoNonHUTenbHyto nnaty VLT® PTC Thermistor
Card MCB 112. 3Ta nnata oTBevaeT TpeboBaHuAM ATEX no
3awmTe ABuratenen BO B3PbIBOOMACHbIX 30Hax 1/21 n 2/22.
Korpa pna napamemp 1-90 Motor Thermal Protection
ycTaHoBfieHo 3HaueHue [20] ATEX ETR n ncnonb3syetca MCB
112, MOXHO paboTaTb ¢ fBuratenem Ex-e Bo
B3pPbIBOOMAaCHbIX 30Hax. [NogpobHee o HacTpolike
anekTpoauratenei Ex-e ¢ uenbio obecneyeHus
6e30nacHoi paboTbl CM. pyko8oOCMaeo No
Npo2pammupo8aHuio.
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10.7.2 lNapannenbHoe NogKIYeHue
ABUratenemn

Mpeobpa3oBaTesib YaCTOTbl MOXET YNPaBAATb HECKONBbKAMM
napannenbHO NOAKMOUYEHHbIMI ABUraTenamu. PaznnuHolie
CXeMbl MapannenbHoro NOAKMYEHNA ABUraTeNnen cm. B
PucyrHok 10.19.

Mpn MCNonb3oBaHNMM NapannesibHOro NOAKIOYEHUA
[BUratenen cieayeT yuntbiBaTb C/ieAyowme MOMEHTbI:
. MprMeHeHUA ¢ NapannenbHbIMK ABUraTeNAMN
OMXHbl paboTatb B pexume U/F (B/y)

. B HeKOTOpPbIX CMCTEMAX MOXKET MCMOMb30BaThCA
pexum VCC*.
. O6wmin TOK, NOTpebnaemblin AgBUraTenaMu, He

[O/MKEH NpPeBbIWaTb HOMVHANBHOIO BbIXOLHOMO
TOKa npeobpaszoBatesis YacToTbl linv.

. Ecnn mowHoCTn aBuratenen 3HaunTenbHO
Pa3nnyaloTCca, TO MOTryT BO3HUKATb I'IpO6J'IEMbI npn
nycKe 1 Ha MalblX CKOPOCTAX BpalleHuA,
NOCKOJIbKY OTHOCUTENTIbHO 60/bLIOe aKTUBHOE
conpoTuBiieHNE CTaTOpPa MaJIOMOLLHbIX
Asuratenen Tpe6yeT 6onee BbICOKOrO
HanpAXeHnA npn nycke U Ha ManbiX o60p0Tax.

. dneKTpoHHOoe Tennosoe pene (3TP)
npeobpasoBaTens YyacToTbl HEMb3A NCMONb30BaTb
INA 3aWuThbl fBUratenein ot neperpysku. Cnegyet
npeaycMOTPETb JOMOSIHUTENbHYIO 3aLUTy
[BUraTenei C nomolLbio TEPMUCTOPOB B KaXKAoM
0o6MOTKe ABuraTens unv MHAUBUAYaJIbHbIX
Tepmopene.

. Korga pasuratenn coefjMHeHbl napannenbHo,
napametp napamemp 1-02 Flux Motor Feedback
Source NCNoNb30BaTbCA HE MOXET, a NapameTp
napamemp 1-01 Motor Control Principle ponxeH
umeTb 3HaueHue [0] U/A.
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A MoHTaX ¢ Kabensamu, CoOeArHeHHbIMY B OBLUIA XKIYT, Kak MokasaHo Ha A 1 B, pekomeHayeTca TONbKO Npu HebONbLLOW ANvHe

Kabenew.

B YumTbiBaliTe MakCUManbHble AnvHbI Kabenel asuratenei, YKa3aHHble B e/1a8a 7.6 TexHu4yeckue xapakmepucmuku kabeneu.

Tpe6oBaHue K obuien fnvHe Kabenein ABuratens, ynomsaHyToe B 21dea 7.6 TexHuyeckue xapakmepucmuku kabenel, peicTBUTENbHO

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

D |YuuTbiBalTe Nepenapg HanpsxeHWn Mexpay Kabenamu ABuratens.

E YunTbiBaiiTe nepenag HanpsXeHUn mexay Kabenamu guratens.

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

Wb B Crlyyae, KOrAa ANIMHA KaXkgoro 13 napannenbHbix Kabenen He npesbiwaeT 10 m (32 dyTa).

PucyHok 10.19 PasnuuHoe cxembl napanienbHOro NoAKAlUYeHNA ABuratenei
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10.7.3 WN3onauna pBuratens

Ona kabenei aBuratens, ANMHA KOTOPbIX MEHbLUE WA
paBHa MakcMMarbHOW AfiviHe Kabenen aBuratens,
yKa3aHHOW B 2/1d8a 7.6 TexHudeckue Xxapakmepucmuku
kabesnel, NCNONb3yNTe HOMMHANbHbIE 3HAYEHVA U30NALMK
asuratens us Tabsauua 10.34. Ecnn puratens nmeet
HM3KUI ypoBeHb n3onauuu, Danfoss pekomeHgyeTt
ncnonb3osaTb ¢bunbTp du/dt unu cnHycongHbii GunbTp.

HomuHanbHoe HanpskeHune |W3onauuAa geuratens
cetu

Un< 420 B

420 B < Un =500 B
500 B < Un = 600 B

600 B < Un<690 B

CraHp. UL = 1300 B
Yeun. Ui = 1600 B
Ycun. U = 1800 B
Yeun. U = 2000 B

Ta6bnuua 10.34 HomuHanbl nsonauun asuraTensa

10.7.4 MNMoAwmnnHUKOBbIE TOKN ABUraTens

AnAa ycTpaHeHusi NOAWMNHMKOBBIX TOKOB HEO6XOAUMO
YCTaHOBUTb M30/IMPOBAHHbIE MOALMUMHUKM Ha
HEeMNpUBOAHOM KOHLIe BCEX ABUraTenen, Ncnosb3yembix C
npeo6pasoBaTensaMm YacToTbl. [ns MUHUMU3ALUM TOKOB
NOALUUMHNKOB W Basa Ha MPUBOAHOM KOHLIe HEO6X0AUMO
o6ecneunTb Hagnexallee 3azemneHne npeobpasoBaTens
yacToThl, ABMraTens, BeJOMON MallUHbl 1 ABUraTens,
NOAK/OUEHHOTO K BEAOMOI MaLUMHe.

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

. [paBMNbHO BbINONHANTE NPOLEeAYPbl MOHTaXa.

- Y6eputecb, 4to ABUraTenb U Harpyska
COOTBETCTBYIOT ApPYr Apyry.

- Crporo cobniofaite pekoMmeHaaLmm no
ycTaHoBKe B cooTBeTcTBUM ¢ DMC.

- ObecneybTe ycueHne 3aLmnTHOro
3a3eMSIEHUA ANA YMEeHbLUeHNA
BbICOKOYACTOTHOIO MMrefaHca
3aLMTHOrO 3a3emieHnsA B CPaBHEHNM C
BXOAHbIMY CUNIOBLIMU MPOBOJAMMU.

- Mexpy npeobpasoBatenem yactoTbl 1
ABuratenem cnepyet obecneuntb
Xopollee BbICOKOYACTOTHOE COeAVHeHNe.
CnepyeT ncnonb3oBaTb
3KPaHNPOBaHHbIN Kabesnb, KOTOPbIN
COefNHEH C ABuraTesiem u
npeobpasoBaTenem YacToTbl MO BCEW
OKpYXHOCTM (360°) nonepeyHoro
ceyeHua sKpaHa.

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

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

- YcTpoiite npamoe coefviHeHve
3a3emneHna Mexay ABuratenem u
Harpys3kom.

. YMeHblumTe YactoTy KommyTauun IGBT.

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

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

. Mcnonb3ynTte TOKONPOBOAALLYIO CMa3Ky.

o Ecnn Bo3moxHoO, VICI'IOJ1b3thTe MWHUMalbHble
YCTaBKU CKOPOCTWN.

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

. Wcnonbsynte ¢punbrp dU/dt nnm cuHyconpHbii
dunbTp

10.8 TopmoxeHue

10.8.1 Bbibop TOpMO3HOro pe3nctopa

TopMO3HOI pe3ncTop HeobXxoamm Afs paccenBaHuUs
NOBbILEHHOW MOLLHOCTU, BbIAENAEMOW NPY TOPMOMXKEHNN.
SHeprua nornowaerca He npeobpasoBaTenem YacToThl, a
TOPMO3HbIM pe3nctopom. MNogpobHee cm. Pykosodcmeo no
npoekmuposaHuto VLT® Brake Resistor MCE 101.

Ecnn BennuvHa KMHeTMYeCKON 3Heprun, nepegasaemMoi B
pe3ncTop B KaxAOM UHTepBasie TOPMOXEHUSA, He U3BECTHa,
CPeAHIol0 MOLHOCTb MOXHO paccuMTaTb Ha OCHOBe
BPEMEHU LMK N BPEMEHU TOPMOXeHMA (MPepbiBUCTbIN
pabounii ymkn). MpepbIBUCTHIN pabounii LMKN pe3uctopa
MoKasblBaeT MHTEPBas BPEMEHU, B TEYEHNE KOTOPOro
pe3sunctop BKtoyeH. Ha PucyHok 10.20 nokasaH TUMNUYHbIN
LMK TOPMOXKeHNA.

MocTaBWWKM ABUraTenei 4acto nosb3ylTcA NapameTpom
S5, ycTaHaBnMBas fOMYyCTUMYIO HarpysKy, KOTopas
XapaKTepusyeT NpepbIBUCTbIA pabounin LK.
MpepbiBUCTBIA pabounin LMK Ana pesncropa
paccumTbiBaeTCcA cnefyiowm obpasom:

Pabouuti yukn = to/T

T— BpemMAa UnkKna B CceKyHaax
tb — BpeMA TOPMOXKEHNA B CeKyHAaX (3a BpemAa uMKﬂa)
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VLT® HVAC Drive FC 102

Charge
\
| | |
- L L L
Vitesse | | ‘
J \
| | I | \ [ |
| ‘ | . ‘ | [ ‘
| ta tc [ tb [to\ta | tc | tb/Ttol ta
| T— |
Temps

PucyHoK 10.20 TUNMYHBINA LKA TOPMOXKEHMNA

130BA167.10

380-480 B |OnutenbHoc| Pa6ouni uukn Pa6bouunin uukn
Mogenb Tb UMKNAQ |TOPMOXEHMA Npu| TOPMOXeHUsA
(c) nonHom (100 %) npu
KpyTsAllem NOBbILIEHHOM
MOMeHTe (150/160 %)
KpyTALem
MOMeHTe
P355-P1000 600 40% 10%
525-690 AnutenbHoc | Pa6ouunii uukn Pa6bouunin uukn
Mopenb Tb UMKAAQ |TOPMOXKEHMA NpU| TOPMOXeHUsA
(c) nonHom (100 %) npu
KpyTAlem NOBbILIEHHOM
MOMeHTe (150/160 %)
KpyTALem
MOMeHTe
P560-P630 600 40% 10%
P710-P1M4 600 40% 10%

Ta6bnuua 10.35 TopmoxkeHne npu KpyTALLEM MOMEHTe

NOBBILLEHHOI Neperpysku

KomnaHua Danfoss npepnaraeT TopmMo3Hble pe3ncTopbl C
pabounm uukaom 5 %, 10 % n 40 %. Ecnu ucnonb3yetca
10-NpPOUEHTHbIV Paboumnii LUK, TOPMO3HbIE PE3NCTOPDI
NOrnoLwatoT MOLWHOCTb TOPMOXKeHUA B TeyeHue 10 %
BpeMeHn umkna. Octatowmeca 90 % BpemeHn UmKna
MCMONb3YIOTCA ANA paccesHnsa U3ObITOYHOTO Tenna.

YBEJJOMJIEHU

Y6eauTtecb, UTo pe3ncTop NoaxoanT AnA o6paboTkn
TpeGyeMoro BpemMeH! TOPMOXKEHUS.

MakcrmanbHo AonyCcTnMan Harpyska Ha TOPMO3HOM
pe3ncTope onpenendaeTca Kak nMkoBaa MOLWHOCTb npu
3afjaHHOM NpepbIBUCTOM pa6oqu uukne. COI'IpOTI/IBJ'IeHI/Ie
TOPMO3HOro pe3ncTopa BblYNCNAETCA No ¢opmyne:

roe

UZ

- nocm. moka

P

NukK.

Pruk. = Ppgur. X MTOpM. [%] X naswr. X nviT [BT]

Mo»xHo BUAETb, YTO CONPOTUBIEHNE TOPMOXKEHNA 3aBUCUT
OT HanpAXeHnA B Uuenn noCToOAHHOIo TOKa (Unoc-r, ToKa).

Pasmep Topmos MNpepynpexpaeHne | OTKNoueH
aKTUBEH | Nepep OTKNIOYEHMEM ve
(aBapuiiHo
e
OTKNIoUYeH
ne)
380-480 B" 810 B 828 B 855 B
525-690 B 1084 B 1109 B 1130 B

Ta6nuua 10.36 Mpepenbl Topmoxkenua FC 102/FC 202

1) * 3asucum om munopasmepa no MOwHOCMuU

YBEJJOMJIEHU

Y6epuTecb, UTO TOPMO3HOI pe3ncTop cnocobeH
BblAepKaTb Hanps»eHue 410 B, 820 B, 850 B, 975 B unu
1130 B. Topmo3sHble pe3uctopbl Danfoss goctynHbl B
HOMWHanax, NoAXoAALMX ANA UCNOJIb30BaHNA BO BCeX
npeo6pasoBaTtensax yactorbl Danfoss.

KomnaHua Danfoss pekomeHAyeT ncnonb3oBaTb
COMNPOTUBIIEHNE TOPMOXKEHNA pek. DTOT PacyeT rapaHTupyet
CNoCco6HOCTb NpeobpaszoBaTeENsA YacTOTbl K TOPMOXKEHMIO C
MaKCMMasibHO BbICOKMM TOPMO3HbIM MOMEHTOM (Mropm.(%)),
paBHbIM 150 %. Dopmyna umeet cnepyowmin BUS:

Uiocm. moka X 100

Poae X Mipopsn, c96) XNvir X Moo
TunnyHoe 3HayeHne Ngeur. pasHo 0,90
TunnyHoe 3HayeHne nvit pasHo 0,98

RpeK, [OM] =

Insa npeobpasoBateneit yactoTbl 200 B, 480 A, 500 A n 600
B Rpex. Mpy TOPpMO3HOM MOMeHTe 160 % 3anmncbiBaeTcA Kak:

107780
2008 : RpeK. = m [OM]
5008 : R, = 202923 [gy]
ber Pasuz.
630137
600B: R, = —5—— [OM]
bere Pdsue.
832664
690B: Ryp, = ~5——— [Om]
dsue.

YBEJJOMJIEHU

COHPOTVIBHEHI/IE uenn Bbl6paHHOFO TOPMO3HOIro
pe3ncTtopa He AO0/IXKHO MNMpeBbillaTb 3Ha4YeHUA,
peKkomeHpyemoro Danfoss.
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PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

YBEZJOMJIEHU

Ecnv B TOPMO3HOM TPaH3UCTOPE NPONCXOAUT KOPOTKOoe
3aMblKaHue, paccesiHue MOLWHOCTA B TOPMO3HOM
pe3uncrtope MoXeT 6bITb NPeAoTBPALLEHO TONbKO
OTK/NoYeHnem npeobpasoBaTesisa YacTOTbl UM KOHTaKTa
B LIeny TOPMOXXeHUA OT NUTAIoLWEN CETU C MOMOLLbIO
CEeTeBOro BbIK/OUaTeNs WM KOHTaKTopa.
becnpenAaTcTBEHHOE paccesiHe MOLHOCTA B TOPMO3HOM
pe3ncrtope MOXeT Bbi3BaTb Neperpes, NOBpeXAeHne unm
noxap.

ABHVMAHUE!

OMACHOCTDb NMOXAPA

Bo BpemMs TOPMOXKEHMA U NOC/Ie HEro TOPMO3Hble
pe3uctopbl HarpeBatotcs. Ecnu He o6ecneunTb
noxapo6e30onacHOCTb cpeAbl, B KOTOPOI YCTaHOB/EH
TOPMO3HOI pe3uncTop, o6opyaoBaHNE MOXET ObiTb
NoOBpeXAeHO, a NepPCoHan MOXeT NOoNyYnUTb Cepbe3Hble
TpaBMmbl.

o YT106bI UCKNIOUNTD OMACHOCTb MOXKapa,
y6eautecb, UTO TOPMO3HOI Pe3nCTop pasmelleH
B 6e3onacHon cpege.

. Bo nsbexaHune Cepbe3HbIX 0XKOroB HeNb3A
npunKacatbCA K TOPMO3HOMY pe3ncTtopy Bo
BpeMA TOPMOXeHUA Uin nocse Hero.

10.8.2 YnpaBneHue ¢ nomoublo GyHKLMN
TOPMOXKEHUA

[nAa 3awmTbl TOPMO3HOIO pe3ncTopa OT Neperpysku Unm
neperpesa B C/lyyae HEMCNPABHOCTU B NpeobpasoBaTene
YacToOTbl MOXKET MCNONb30BaTbCA pene/UndpoBO BbIXOA,.
Mpu neperpyske nnu neperpese Topmo3sHoro IGBT pene/
undpOBOI crrHan oT TopMo3a Ha NpeobpasoBaTenb
YyacToTbl OTKMYaeT Topmo3Hon IGBT. 31o pene/undposoi
CUrHan He 3alMLiaeT OT KOPOTKOro 3aMblKaHUA B
Topmo3HOM IGBT unu 3ambiKaHUA Ha 3emslo B TOPMO3HOM
mogyne unu nposogke. Ecnn B TopmosHom IGBT
NPOUCXOANT KOPOTKOE 3ambikaHue, Danfoss pekomeHayeT
OTKMIOYNTb TOPMO3.

Kpome Toro, Topmo3 obecneumBaeT BO3MOXXHOCTb
CUMTbIBAHMA 3HAYEHUIN MTHOBEHHOWN U CpeAHei MOLYHOCTH
3a nocnegHue 120 c. Topmo3 MOXeT Takke
KOHTPONMPOBaTb BO30YXAEHNE MOLHOCT TOPMOXKEHNA 1
obecneunBatb, UTOObI OHa He MpeBblllana npeaena,
YCTaHOBJIEHHOrO B MapameTtpe napamemp 2-12 Brake Power
Limit (kW). B napametpe lapamemp 2-13 Brake Power
Monitoring Bbibupaetca ¢yHKuMA, KoTopasa Oyaer
BbINONHATLCA, KOrAa MOLYHOCTb, NepefaBaemMasn Ha
TOPMO3HOW pe3ncTop, MPEBbICUT Npefen, YCTaHOBMIEHHbIN B
napametpe napamemp 2-12 Brake Power Limit (kW).

YBEZJOMJIEHU

KoHTponb MOLHOCTM TOPMO3a He ABNAETCA 3alyMTHON
dbyHKUmenr; ana 31oin uenu TpebyeTca TenioBoe pene,
nogKNryYeHHOe K BHEWWHEeMY KOHTaKTopy. U,eﬂb
TOPMO3HOrO pe3ncTopa He 3aljuLieHa OT YTeUKN Ha
3emio.

BmecTo dyHKLMN TOPMOXKEHNA MOXKHO C MOMOLLbIO
napametpa napamemp 2-17 Over-voltage Control BKnounTb
byHKUMIo KOHMpona nepeHanpaxeHua (OVC). 3ta byHKUuA
aKTMBHA ANA BCeX YCTPOWCTB. Ecnn HanpsaxeHune uenu
NMOCTOAHHOrO TOKa yBenmyMBaeTcs, 3Ta GyHKUMA no3BonaeT
n3bexaTb OTK/IIUEHUS MyTeM YBeNIMYEHWs BbIXOQHON
YacToTbl ANA OrPaHNYEHNA HaNPAXKEHNA, NOCTYNaLWero 13
Lenu noCToOAHHOrO TOKa.

YBEJJOMJIEHU

KoHTponb nepeHanps»KeHUsA Henb3A BKAOYMTb Npu
paboTe ¢ gBuraTesniemM C NOCTOAHHbIMU MarHUTamu (T. e.
Koraa anA napametpa napamemp 1-10 Motor Construction
yCTaHOBJIEHO 3HauyeHue [1] HeagHon. ¢ nocm. mazH.)

10.9 [aTtumku octatoyHoro Toka (RCD) n
KOHTPOJIb CONPOTUBNIEHNSA N30NALNN
(IRM)

[na pononHWTeNbHOW 3aWnTbl UCNONb3YNTe, NPU YCNOBUM
cobnofeHNa MeCTHbIX HOPM U NPaBusT TEXHUKM
6e3onacHocTu, pene RCD nnu mHorokpatHoe 3awmTHoe
3a3emsieHVe 1N 3a3emseHue.

B cnyuyae 3amblkaHMA Ha 3eMi0 MOCTOAHHBIN TOK MOXeT
nNpeBpaTUTbCA B TOK KOPOTKOro 3amblkaHusA. [pu
ncnonb3oBaHuu pene RCD pomxkHbl cobniogatbcsa MecTHble
HOPMbl 1 NpaBuna. Pene fonXHbl 6bITb paccumTaHbl Ha
3awmTy TpexdasHoro obopynoBaHNA C MOCTOBbIM
BbIMPAMUTENIEM M Ha KPAaTKOBPEMEHHbIN pa3pAag npu
BKJIlOUeHMM nuTaHus. MoppobHee cm. B e1asa 10.10 Tok
ymeuyku.

10.10 Tok yTeukn

CobniofaiiTe HaUMOHaNbHbIE U MECTHblIE HOPMATUBDI,
OTHOCALWMECA K 3alMUTHOMY 3a3eMyieHnI0 060pyaoBaHNA C
TOKOM yTeukn Bbiwe 3,5 MA.

TexHonoruna npeobpasoBaTtenein YacToTbl Npegnonaraet
NCMNONb30BaHMe BbICOKOYACTOTHOM KOMMYyTaLuu npu
BbICOKOW MOLLHOCTMW. BblcOKOUacTOTHaA KoMMmyTaumA
CO3[aeT TOK YTeUKN Ha MPOBOAHUKE 3a3eMieHuA.

ToK yTeukun Ha 3emJil0 CO34aeTcA HEeCKONbKUMU
WCTOYHMKAMM 1 3aBUCUT OT KOHOUIrypaLumm CUCTeMbI;
HYXKHO YuuUTbIBaTb cnepytolmne bakTopbi:

. QunbTpbl BY

. [OnvHa kabena asuratens
. JKpaHupoBaHue Kabens asuratens

. MouwHocTb npeobpa3oBaTens YacToTbl
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Leakage current o Wcnonb3oBaHme AaTuMKOB OCTaTOYHOroO TOKa
wn
n
A 3 Ecnn ncnonb3ytoTca gatumkmn octatouHoro toka (RCD),
a
@ TaKXKe M3BECTHble Kak aBTOMaTMUYecKme BblKfouyaTenu ans

b

-

Motor cable length

PucyHok 10.21 BnusHue anuHbl Kabena asuratens u
TUNopasmepa No MOLHOCTU Ha TOK yTeuyku. Tunopasmep no
MOLLHOCTM a > Tunopasmepa no mowHoctn b

Tok YTEUKN 3aBUCUT TaKXe OT JIVMHEMHbIX UCKAMEHWIA.

Leakage current

A

130BB956.12

] THDv=0%

[] THDv=5%

—
B

PucyHok 10.22 BnuAaHne nckaxxeHnA B LeNn Ha TOK YyTeUKMn

Ecnu Tok yTeuku npesblwaet 3,5 MA, Tpebyetca cobnogatb
ctaHpapt EN/IEC61800-5-1c 0coboii OCTOPOXKHOCTBIO.

CnepgyeT ycunuTb 3a3emM/ieHne COrfacHo cefyowmm
TpeboBaHMAM K NOAKIIIOYEHUIO 3aLUUTHOTO 3a3eMiIeHN .
. CeueHrvie npoBofa 3a3emsieHus (knemma 95)

[IOMKHO 6bITb He MeHee 10 MMm? (8 AWG).

. Mcnonb3yiTe ABa OTAENbHbIX NPOBOAA
3a3eMJIEHUA COOTBETCTBYIOLMX HOPMATVBaM
pa3mepos.

JononHutenbHyo MHPopMaLmio cm. B cTaHgapTax EN/
IEC61800-5-1 n EN 50178.

3aWmMTbl OT yTeuek Ha 3emsio, cobnofanTte crepyowme
TpeboBaHuA.
. Wcnonb3ynte Tonbko RCD Tuna B, KoTopble moryT
0bOHapyxmMBaTb NepemeHHble 1N NMOCTOAHHbIE TOKN.

. Wcnonb3ynte RCD ¢ 3apepKoii, 4tobbl
NpeaoTBPaTUTb OTKA3bl B CBA3U C NEPEXOLHbIMMK
TOKaMu Ha 3emJio.

° HomuHan RCD cnepyeT nog6upath € yueTom
KOHUrypaumm cuctemMbl 1 YCIIOBUI OKpY»KatoLLei
cpefpbl.

Tok YTeUKM BKMKOYaET HECKOJIbKO HacCTOT, Nponcxogawmx
KaK OT 4YaCTOTbl CETEBOrO NUTaHUA, TaK N OT YaCTOTbl
KOMMYyTauun. O6Hapy>KeH|/|e 4aCTOTbl KOMMYyTauunn 3aBUCUT
OT TNa nCnNosib3yemMoro aatymka RCD.

————— RCD with low f eyt of >
Leakage current 3
a
— RCD with high f o 2
]
\\
| -
N e LN
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable

PucyHoK 10.23 OCHOBHble NCTOYHUKMN TOKa YyTeUKN

BennurHa Toka yTeuku, obHapyxunaemoro RCD, 3aBucHT oT
YyacToTbl cpe3a B gatumke RCD.
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PyKOBOACTBO Nno NPOeKTNpoBaHMIO

Leakage current [mA]

A

130BB957.11

[ ] 100 Hz
] 2kHz
B 100 kHz

PucyHok 10.24 BnuAaHne npeaenbHOM 4acToTbl AaTYNKOB
octatoyHoro Toka (RCD) Ha TOK yTeukun

10.11 CetblIT

MutaHne oT ceTn, N30 IMPOBAHHON OT 3eMNun

Ecnu npeobpasoBaTenb yacToTbl MUTAeTCA OT CETH,
N30NMPOBaHHON OT 3emnu (ceTb IT, He3a3emneHHbIN
TPEeYrofbHUK VAN 3a3eMJIEHHbI TPEYrONbHUK), UK OT CETU
TT/TN-S ¢ 3a3emneHHbIM NeYOM, BbiKnoyaTenb GpunbTpa
BY-nomex pekomeHayeTcA nepesecty B nonoxeHne OFF
(Bbikn.) ¢ nomoubto napamemp 14-50 RFI Filter Ha
npeobpasoBaTene YyacTtoTbl U napamemp 14-50 RFI Filter Ha
bunbTpe. [InA nonyyeHusa JonosHMTENbHON nHGopMaLmm
cm. ctaHgapT IEC 364-3. B BbIK/IlOYEHHOM pexnme
KOHZeHcaTopbl GUNbTPa, MOAKIIOUYEHHbIE MEXAY LWACCU 1
Lienblo MOCTOAHHOIO TOKa, OTK/IOYAloTCA, YTOObI 136exaTb
noBpexaeHna Leny NoCTOAHHONO TOKa Y YMEHbLINTb
€MKOCTHble TOKM Ha 3emsto (B cootBeTcTBUM ¢ IEC 61800-3).
Ecnun TpebytoTca onTrManbHble XapakTepuctukn SMC, B
cnyyae NOAKIIYEHHbIX NapannenbHbiX ABUratenen nnm
npv AnvHe Kabens geuratens 6onee 25 m (82 ¢yrTa),
Danfoss pekomeHzyeT ycTaHOBUTb Ans napamemp 14-50 RFI
Filter 3HaueHne [Bkn.]. Cm. Takxe [MpumeyaHue k VLT 8 cemu
IT. Heobxoaumo 1cnonb3oBaTh AaTYMKKM KOHTPONS
n30nAUMKN, NpegHa3HayYeHHble ANA NPUMEHEHUA C CUTOBOM
anekTpoHukon (IEC 61557-8).

Danfoss He pekoMeHAYyeT UCMONb30BaTb BbIXOAHON
KOHTaKTOp AN1A npeobpasoBaTeneit Yactotbl 525-690 B,
NoAK/oYeHHbIX K cetu IT.

10.12 KNA

KNJ npeo6pa3soBaTtenAa Yactotbl (nvir)

Harpy3ska npeobpa3oBaTens 4acToTbl Majio BAUAET Ha ero
KNA. O6bluHo KI[ ocTaeTca OQHUM U TEM e npu
HOMMWHaNbHOW YacToTe gBuratens fun HeE3aBUCMMO OT TOrO,
COCTaBNAET I MOMEHT Ha Bany asuratensa 100 % ot
HOMMWHAaNbHOTO WM TONIbKO 75 % B cnyyae paboTbl
ABuratena npv HenosHoOM Harpyske.

370 Takxe o3HauvaeT, uto KM npeobpasoBatens yacToTbl
He MeHseTcA faxe npwu Bblbope Apyrux xapaktepuctnk U/,
OpHako xapaktepuctuku U/f BavaoT Ha KM guratens.

KMNJ HeckonbKo CHUXKaeTca Npw 3afaHnn YacToTbl
KommyTaumm Bbiwe 5 K. KM HemMHOro ymeHbLlaeTca npu
HanpseHun nuTatowleii cetn 480 B 1 npu gnvHe Kabens
cabiwe 30 m (98 ¢yToB).

Pacuet KIN[ npeo6pasoBartens 4yactoTbl

Mpw onpegeneHnmn KM npeobpasoBatens 4acTtoTbl Ans
Pa3fIUHbIX CKOPOCTEN N Harpy3ok MCNosb3ymnTe

PucyHok 10.25. KoadpduumeHT Ha 3TON AnarpaMme Hy>KHO
YMHOXWTb Ha KO3dpduLUmneHT 3dPeKTMBHOCTH, KOTOPbIN
npviBefeH B Tabnmuax TEXHUYECKNX XapaKTepuUCTuK B
paspenax 2aasa 7.1 Snekmpuydeckue xapakmepucmuku, 380-
480 B v 2nasa 7.2 Inekmpuyeckue xapakmepucmuku, 525-
690 B.

1.01
1.0 —————
0.99

0.98 Vol

R
) /

0.95 7
0.94
0.93
0.92

\
130BB252.11

Relative Efficiency

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

100% load — — 75% load 50% load — —25% load

PucyHok 10.25 TunuuHblie Kpusble KMNA

Mpwmep: Mpeanonoxum Hannue npeobpasosaTens
YacToTbl CO cregylWnMn Xxapaktepuctnkamm: 160 kBT, 380-
480/500 B nepemeHHOro Toka, Harpyska 25 %, CKopocTb

50 %. Ha PucyHok 10.25 nokasaHo 0,97 — HOMMWHanbHbIN
KNA nna npeobpasoBaTens 4acToTbl C MOWHOCTbIO 160 KBT
coctasndet 0,98. ®aktnuecknin KM paseH: 0,97 x 0,98 =
0,95.

MG16C350

Danfoss A/S © 11/2017 Bce npaBa 3awyLyeHbl. 199




BOI'IpOCbI INIeKTPUYECKOro MOHT...

VLT® HVAC Drive FC 102

KNp asuratens (nasur)

KM pBuratens, nogknouyeHHOro K npeobpasoBarento
YacToTbl, 3aBUCUT OT YPOBHA HamarHmumBaHusi. O6bIYHO
KN noutn Tak e BbICOK, Kak U Npu NUTaHUK ABuratens
HenocpeacTBeHHO oT cetw. K[ gBuratena 3aBucuT ot ero
TMna.

B guanasoHe KpyTAwero momeHta 75-100 % ot
HoMuHanbHoro KM gsuratena npakTnyeckyn nNOCTOAHEH
Kak npu pabote oT npeobpasoBatess YacToTbl, TaK 1 Npu
NUTAHUN HEMOCPEACTBEHHO OT CETU.

Y ManomoluyHbIx gBuratenen snvaHue Ha KM
xapakTtepuctnk U/f HesHaumTenbHo. B TO e Bpema anA
aBuratenen mowHocTtblo 11 KBT (15 n. ¢.) 1 Bbille nmeTCs
CyLecTBEeHHble MperMyLLecTBa.

Kak npasuno, yactota KommyTaumm Ha KM manomoLHbIx
ABuratenen He BnuvAet. [inAa geuratenenn mowHocTtbo 11 KBT
(15 n. c) v Bbiwe KMNJ yBenuumsaetca (Ha 1-2 %)
MOCKOJIbKY MPW BbICOKOW YacToTe KOMMYTaLUmM TOK
ABUraTena umeeT NOYTU uAeanbHylo CUMHYCOUAANbHYIO
dopmy.

KNG cucrembl (NcucTembl)

Ona Bbluncnenna KM cuctembl HEOOXOAUMO YMHOXNTb
KNJA npeo6pasoBatena yactoTbl (nvir) Ha KM asuratens
(Nasur):

NcncTeEmbI=NvLT X NABUT.

10.13 AkycTUyeckui lwym
AKyCTUUECKMIA lWyM Npeobpa3oBaTesnisi YacToTbl CO3faeTcA

TPpEMA NCTOYHUKaMU:
o KaTyUJKI/I Luenn NnoCToAHHOIo ToKa

. BHyTpeHHVEe BEHTUNATOPDI.
° Opoccenb ¢unbtpa BY-nomex.

TunoBble 3HAUYEHUA aKyCTUUYECKOTO LUYMa, U3MEPEHHBIE Ha
pacctoaHun 1 m (9 ¢yToB) OT 6n10OKa, NOKazaHbl B
Tabnuya 10.37.

LWym npu nonHoi ckopoctu
Pasmep Kopnyca
BeHTUnATOpa [AbA]

E1-E2" 74
E1-E22 83
F1-F4 n F8-F13 80

Ta6bnuua 10.37 AKyCTUYECKUIA LWYM

1) Tonebko P450-P500, 525-690 B.
2) Bce dpyeue modenu kopnycos E.

Pe3ynbTaTbl MCMbITaHWI HA MHTEHCUBHOCTb aKyCTUYECKOro
LyMa B KOHTPONIMPYEMOW Cpefie, BbIMOJIHEHHbIX B
cooTBeTcTBMM € ISO 3744. ToH wyma 6bli KONMYECTBEHHO
onpepeneH AnNA perncTpauun annapaTHbIX XapakTepucTuk
B cootBeTCcTBUM C ISO 1996-2, MpunoxeHune D.

10.14 Ycnosusa du/dt
YBEJOMJIEHU

Bo usbexaHue npexaeBpeMeHHOro U3HOCa ABuraTeneii,
KOHCTPYKLMOHHO He NMpefHa3HaueHHbIX AnsA paboTbl ¢
npeo6pasoBaTensiM1 4acToTbl (TaknX, Hanpumep, Kak
ABUraTenu, He nmelole 6ymaxkHol nsonaunn ¢pasHonm
06MOTKMN MAW JpYroi YCUNEHHO U30AALMN), KOMMaHWA
Danfoss c TakuMu gBUraTeNsiMN HacTOATENIbHO
pekomeHayeT ncnonb3oBaTtb ¢unbtp dU/dt nnn
CUHYCOUAHDIA GUNBTP, YCTAaHOBNEHHDIN Ha BbixoAe
npeobpasoBatensa yactoTbl. [logpobHee o punbrpax dU/
dt n cnHycompHbix ¢unbTpax cm. B Pykogodocmee no
NpoeKmMupoBaHuUIo 8bIXOOHbIX hubMpOs.

Mpy NepeknoyeHnn TPaH3NCTopa B MHBEPTOPHOM MOCTe
Hanps»KeHVe Ha ABUraTene yBENMUMBAETCA CO CKOPOCTbIO
dU/dt, 3aBucauein oT:
. kabena asuratens (Tvna, cedeHus, ASIMHbI,
HanMuua UK OTCYTCTBUA SKPaHUPYIOLLEN
06010YKN)

o NHOYKTUBHOCTW.

CobcTBEHHAn MHAYKLUA BbI3bIBAET CKAUYOK HaNpsKeHUs
Unvk. Ha ABuraTene, Nocsie Yero oHO CTabunusnpyeTca Ha
YPOBHE, 3aBUCMMOM OT HaNpsXeHWs B Lenu nocT. ToKa.
Bpems HapacTaHua 1 nrkosoe HanpsxeHve Unuk. BANAOT
Ha CPOK cNy»6bl ABuratens. B uactHoctu, sTomy
noaBepKeHbl aBuratenu 6e3 nsonsauum GpasHoix 0OMOTOK,
€C/ NKOBOE HAMpsiKeHMe oueHb Benuko. [nuHa kabens
ABUraTesns BAUsET Ha BPEMS HApacTaHUA U MMKOBOE
HanpseHve. Hanprmep, npy manoi gnvHe Kabens
(HeCKonbKO MeTpOB) Bpems HapacTaHWs U NMUKOBOE
HanpseHre OKa3biBalTcA 6onee HU3KMMKU. Ecnn Kabenb
ABuratens umeeT 6onbuyto anuHy (100 m (328 ¢yToB)),
BPEMSA HapacTaHWsA U NMKOBOE HanpsikeHue 6yayT 6onbuie.

MNepeknioyeHne IGBT aBnaeTca NpuUUMHON NMKOBOro
HanpsXXeHnsA Ha Knemmax asuratens. [peobpasoBatenb
YacToTbl cooTBETCTBYET TpeboBaHuam IEC 60034-25 B
4yacTy, Kacawlenca asuratenein, CKOHCTPYMPOBaHHbIX AnA
ynpasneHna NocpeacTBoM npeobpasoBaTtenei YacToTbl.
MpeobpasoBaTesib YaCcTOTbl COOTBETCTBYET Takke |IEC
60034-17 B yacTu, KacawLlenca obbluHbIX ABUraTenemn,
ynpaBnsiemblx Npeobpa3oBaTeNiAMM 4acToTbl.
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[Onana3oH BbICOKON MOLLHOCTN

Tunopa3smepsl, nepeuncnerHole B Tabnuya 10.38 n Tabnuya 10.39, Npu COOTBETCTBYIOLIMX HAMPSPKEHUAX CETW YAOBNETBOPAIOT
TpeboBaHmam IEC 60034-17 B YacTu, KacaloLeincs obblYHbIX ABUraTenen, ynpasnaemblx npeobpasosatensamu yactotbl, |EC
60034-25 B YacTy, KacaloLleics ABuraTenel, CKOHCTPYMPOBaHHbIX MOA YrNpaBfieHMe NOCPeACcTBOM NpeobpasoBatenen
yactoTbl, U NEMA MG 1-1998, yactb 31.4.4.2 B 4acTu, Kacalowenca agsuratenen C NnMTaHWem OT MHBepTopa. Tunopasmepbl Mo
MOLLHOCTW, NepeuncneHHble B Tabauya 10.38 v Tabnuya 10.39, He COOTBETCTBYIOT TPeOOBAHMAM, NPEABABIAEMbIM K
ABuratensam obuero HasHauyeHus B NEMA MG 1-1998, uacTtb 30.2.2.8.

380-480 B

Mogenb OnuHa HanpsxeHnne Bpems MNunkosoe du/dt
Kabensa cetn HapacTaHus Hanpsa)xeHue [B/MKc]
[m (dy)] [B] [mKc] [B]

P315-P1MO 30 (98,5) 500 0,71 1165 1389

(380-480 B) 30 (98,5) 500" 0,80 906 904
30 (98,5) 400 0,61 942 1233
30 (98,5) 400" 0,82 760 743

Ta6bnuua 10.38 Kopnyca E1-E2 n F1-F13 ¢ punbrpamun dU/dt, 380-480 B

" C gpunempom dU/dt Danfoss.

525-690 B

Mopenb AnvHa HanpsaxeHune Bpemsa Mukosoe du/dt
Kabens cetn HapacTaHuA Hanps»XeHue [B/MKc]
[m (pym)] [B] [MKc] [B]

P450-P1M4 30 (98,5) 690 0,57 1611 2261

(525-690 B) 30 (98,5) 575 0,25 - 2510
30 (98,5) 690" 1,13 1629 1150

Tabnuua 10.39 Kopnyca E1-E2 n F1-F13 ¢ punbrpamu dU/dt, 525-690 B
) C ¢unempom dU/dt Danfoss.

10.15 O630p TpeboBaHM 3NEKTPOMArHUTHOM coBMecTUMOoCcTn (IMC)

dneKkTpuYeckne ycTponctea n GopmMmupyoT NomMexu, 1 camm NoABepralTcA BO3LENCTBUIO MOMEX, BO3HUKLLMX B APYriX
NCTOYHMKAX. DNeKTpoMarHnTHasa comectumocTtb (IMC) Takux 3¢¢deKToB 3aBUCAT OT MOLHOCTA U FaPMOHMUYECKNX
XapaKTepUCTUK 3TUX YCTPOWCTB.

Heynpaenaemoe B3avMoZeNCTBYE MEXAY INEKTPUYECKUMM YCTPONCTBAMU B CUCTEME MOXET YXYALWNTb COBMECTUMOCTb U
nomellaTb HafieXxHoi paboTe. NMomexn MOryT NpuHUMAaTbL popmy:

. 3/1eKTPOCTAaTUYECKNX Pa3pPsAAOoB,
. ObICTPbIX U3MEHEHWNIA HAMPAXKEHNS,
. BbICOKOYACTOTHbIX MOMEX.

JnekTpuyecKne NOMexXM yalle BCero pacnpocTpaHATCA B Avana3oHe yacTtoT ot 150 kly go 30 MIu. Bo3aywHble nomexm n3
CcMCTEMbI NpUBOAa B AmManasoHe yactoTt oT 30 MIy go 1 My co3gaoTca MHBEPTOPOM, Kabenem ABuratena 1 ABUratenem.
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EMKOCTHbIE TOKM B Kabene fgBuratens, CBA3aHHble C BbICOKMM 3HaY€HMEM CKOPOCTU U3MEHEeHUA HanpsxeHusa asuratens dV/
dt, cospatot ToKkM yTeuku. Cm. PucyHok 10.26. KpaHUpOBaHHble Kabenu ABuratensa NMeloT 6osee BbICOKYI0 eMKOCTb Mexay
bazoBbIMM NPOBOLAAMY 11 SKPAHOM U MeXAy SKPaHOM 1 3emnei. Ta AONONHUTENbHAA eMKOCTb Kabensa BmecTe C fpyron
napasnTHOM eMKOCTbIO U MHAYKTUBHOCTbIO ABUraTeNid U3MeHAET YPOBEHb 3/1EKTPOMArHUTHOIO M3flyYeHUs, Co3gaBaemoro
YCTPOWCTBOM. /I3MeHEeHNe YyPOBHA NPOUCXOAMUT rMaBHbIM 06pa3oM B 3/1EKTPOMAarHUTHOM U3JlyYeHUN Ha YacToTax MeHee 5
Mru. MockonbKy ToK yTeukn (I1) Bo3BpaLyaeTcs B yCTPOWCTBO Yepe3 3almTHoe 3a3emneHue (13), To SKpaHMpPOBaHHbIN Kabenb
ABUraTena co3faeT TONbKO HebobLIoe 3eKTpoMarHuTHoe nose (14). SkpaH orpaHUYMBaET U3jyyaeMble NOMeXu, HO
yBeNMYMBaeT HN3KOYACTOTHblE NMOMEXN B CETU.
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1 |MNpoBop 3a3emneHna Cs | Bo3MOXHble LWYHTUPYIOLWME NyTU NapasUTHON eMKOCTU
(MeHAIOTCA B 3aBUCMMOCTU OT YCTaHOBKM)
2 [3kpaH Ih CuHOa3HbIN TOK yTeUKM
3 |MNwuTaHre oT ceT nepem. Toka I |3kpaHupoBaHHbIi Kabenb ABUraTens
4 |MNpeobpa3zoBaTtenib YacTOTbI I3 |3awmTHoe 3a3emneHuve (4eTBepTbIli MPOBOA B Kabenax
NOAK/IOYEHUA [BUraTens)
5 |3kpaHupoBaHHbIi Kabenb ABuraTens l4 |HexenaTtenbHblii cMHba3HbIN TOK
6 |Adsuratenp - -

PucyHok 10.26 dnekTpuyeckana mofesib C BO3MOXHbIMU TOKaMMN yTe4kun
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10.15.1 Pe3synbtatbl ncnbitaHun SMC

Cnenylou.wle pe3ynbraTbl NCNbITaHU GbIIN noJlyyeHbl Ha CUCTEME, B KOTOPYIO BXOO4UITN npeo6pa3OBaTenb 4aCTOoTbl (C
OONONHUTENbHbIMN yCTpOIZCTBaMI/I, ecnn OHNM nmenn CcylecTtBeHHoe 3HaLIeHI/Ie), 3KpaHVIpOBaHHbIIZ Kabenb ynpaBJsieEHNA n 6noK
ynpaeJsieHNA C NOTEHUMNOMETPOM, a TaKXe ABuUratenb n 3KpaHVIpOBaHHbIVI Kabenb ABuratena.

Tun ¢unbrpa BY- KoHAyKTMBHbIE nomexu U3nyyaemble nomexu
nomex
CraHpapTbl u EN 55011 Knacc B Knacc A, Knacc A, Knacc B Knacc A, rpynna 1 | Knacc A, rpynna 2
TpeboBaHusa KunuwHo- | rpynna 1 rpynna 2 MKunnwHo- MpombiwwneHHble | MpombiwneHHble
KOMMYHasbH | Mpombiwne | MpombiwneH | KOMMyHanbHbI ycnoBus ycnoBus
ble 0ObeKTbl, HHble Hble ycnoBus e 06beKTbl,
npegnpusaTv | ycnosus npeanpuaTUA
A TOProsnu TOProBnu un
W nerkon nerkomn
NPOMbILLNIEH NPOMBILLIEHHO
HOCTK M
EN/IEC 61800-3 Kateropua | Kateropusa | Karteropua | Kateropua C1 KaTteropusa C2 Kateropusa C3
C1 c2 (&) Ycnosua Ycnosua Ycnosua
Ycnosua Ycnosua Ycnosua aKcnnyaTauum | skcnnyataumm 1 sKkcnnyataymm 1
JKcnAyaTaum | akcnnyatay | akcrnyataum | 1 (kunuwe n | (kunuvwe n odwnc) | (Gknnnwe n oduc)
n 1 (kunuwe mm 1 n?2 oduc)
n opuc) (knnuwe un | (NpomblwneH
oduc) Hble)
H2
FC 102 355-1000 kBT 380- Het Het 150 m (492 Het Het JIE]
480 B dyTa)
450-1400 kBT 525- Het Het 150 m (492 Het Het JIE]
690 B dyTa)
H4
FC 102 355-1000 KBt 380- Het 150 m (492 | 150 m (492 Het Ha Ha
480 B dyTa) dyTa)
450-1400 kBT 525- - - - - - -
690 B

Ta6bnuua 10.40 Pesynbtatbl ncnbitaHuii Ha SMC (M3nyyeHne Nomex M NOMEXOyCTONYNBOCTb)

MG16C350
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10.15.2 TpeboBaHUA MO N3NYUYEHMIO

CornacHo npomblwieHHOMy cTaHAapTy Ha SMC ans npeobpasoBaTeneil YacToTbl C perynupyemoin ckopocTtblto (EN/IEC
61800-3:2004) TpeboBaHua no IMC 3aBUCAT OT Ccpefbl, B KOTOPOW YCTaHaBNMBaeTCsA npeobpa3oBaTtesib YacToTbl. DTU Cpepbl, a
TaKXKe COOTBETCTBYIOLIME TPeOOBaHNA K HANPSPKEHUIO CETU NUTAHUA onucaHbl B Tabauya 10.41.

Mpeobpa3oBaTtenv YacToTbl COOTBETCTBYIOT onvcaHHbiM B IEC/EN 61800-3 (2004)+AM1 (2011), kaTeropua C3, TpeboBaHUAM K
3MC pna obopynoaHus, notpebnsatowero 1ok 6onee 100 A Ha a3y 1 yCTaHOBNEHHOTO BO BTOPbIX YCIIOBUAX SKCMyaTaLuu.
MpoBepKa COOTBETCTBMA BbINOMHEHA C UCMOb30BaHWEM SKPaHUPOBAHHOTO Kabensa asuratens agnuHoi 150 m (492 dyTa).

KaTteropusa OnpepenexHne KoHAyKTMBHbIe nomexun
(EN 61800-3) (EN 55011)
C1 MpeobpaszoBaTenun YacToTbl C HaNpsXKeHNeM NuTaHua Huke 1000 B gna pabotbl B Knacc B

nepBbIX YCNOBUAX IKCMyaTaumn (B >KUbiX NMOMELLEHNAX 1 B oducax).

(@)

MNpeobpazoBaTenun 4acToTbl C HANPAXeHWEM NuUTaHMA Huxe 1000 B gna pabotbl B
nepBbIX YCNOBUAX SKCMyaTaumm (B KUbIX MOMeLLEeHUAX U B oducax), He
ABNAOLMNECA HU NepeABUKHBIMU, HA CbeMHbIMU, NpefHa3HayeHHble AN MOHTaxa

1 BBOZA B SKCMyaTauuio NpodeccroHanom.

Knacc A, rpynna 1

a3

MNMpeobpaszoBaTenun 4acToTbl C HANPAXeHWeM NuUTaHMA Huxe 1000 B gna paboTbl BO

BTOPbIX YCNOBUAX SKCMNyaTaumm (Npon3BoACTBEHHAA cpepa).

Knacc A, rpynna 2

c4

BTopble ycnoBua skcnnyaTaumm o Cneayowmmm XxapakTepucTnkamu:
e Hanps)keHvne nuTaHWsA, paBHOe unu npesbiwatowee 1000 B.

e HoMMHanbHbIM TOK, paBHbIN UK Npesbiwatownn 400 A.

L] I'Ipe,qHa3HaquHb|e ANA NCNONMb30BaHUA B CIOXHbIX CUCTEMaAX.

OrpaHnunTeNnbHbIN Npefen oTCyTCTBYeT.
TpebyeTca nnaHMpoBaHune
cooTBeTCTBUA TpeboBaHmAam IMC.

Ta6bnuua 10.41 Tpe6oBaHUA NO U3NYyYEHUIO

Ecnn ncnonb3ytotca 6a3oBble cTaHAApThl Ha KM3NyyeHre, Npeobpa3oBaTenv YacToTbl AOMKHbI COOTBETCTBOBaTb Tabsuya 10.42.

(npon3BoacTBEHHAA cpepna)

OKpy»alowana cpefa BasoBbiii cTaHgapT Tpe6oBaHNA K KOHAYKTVBHOMY
M3NTyYEHUNIO COTNAcHO NpeaenbHbIM
3HayeHNAM, yKasaHHbiM B EN55011

MNepsble ycnosua Cranpapt Ha usnyuyenme EN/IEC 61000-6-3 gna XuanwHo- Knacc B

JKCnyaTaumum KOMMYHaJIbHbIX 0ObEKTOB, MPeANPUATAI TOPrOBAN N NIEFKON

(Kunble nomelleHNA n NPOMBILLIEHHOCTU.

oducsl)

Bropble ycnosua CraHpapt Ha usnyuyenune EN/IEC 61000-6-4 ona npon3BOACTBEHHOWN Knacc A, rpynna 1

JKCnyaTaumm cpepbl.

Ta6bnuua 10.42 Mpepenbl cornacHo 6a30BbIM CTaHAAPTaM Ha U3nyyeHne
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10.15.3 TpeboBaHMA K NOMEXOYCTOMUYNBOCTM

TpeboBaHUA K MOMEXOYCTONYNBOCTY ANs Npeobpa3oBaTesiell YacToTbl 3aBUCAT OT YCJIOBMI 3KcnnyaTaummn. TpeboBaHuA ans
NpPOV3BOACTBEHHOW Cpefibl ABNAIOTCSA 60siee BbICOKMMU, HEXENU TpeboBaHUA ANA cpefbl B XKUJIbIX MOMELLeHUAX Unn oprcax.
Bce npeobpasoBatenu yactotbl Danfoss cooTBeTcTBYIOT TpeboBaHUAM Ansi PaboThl Kak B MPON3BOACTBEHHON Cpefe, Tak U B
XKWIbIX MOMELLEHUAX 1 OpUcax.

[na noaTBEPKAEHVS YCTOMUMBOCTY K BIIMAIHWIO MEPEXOAHBIX NMPOLECCOB Gbifiv NPOBeAEHbI Clefylolme NCnbiTaHus
npeo6pasoBaTena YacToTbl (C AOMONHUTESbHBIMK YCTPOWCTBAMU, €C/IN OHWN CYLLECTBEHHDI), C UCMOSIb30BAaHNEM
SKpaHVpPOBaHHOro Kabens yrnpasneHus, 610Ka ynpaBieHns C NOTEHUMOMETPOM, Kabena asuratens v gsuratens. McnbitaHus
NPOBOAUNNCL B COOTBETCTBUM CO Cheayolmmn 6a3oBbiM1 cTaHgapTamu. MNoapobHee cm. Tabauya 10.43.

. EN 61000-4-2 (IEC 61000-4-2). SnekTpocTtatuyeckne paspagbl (ESD). Bocnpon3BeneHne sneKkTpocTaTMyeckmx
pa3pAfoB, CBA3AHHbIX C MPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3). V3nyyeHune, co3gaBaemoe MPOHMKALWMM SNEKTPOMArHUTHbIM NOSIeM C
aMnauTygHoOn mogynsaumen. BocnpousseeHve BO34eNCcTBUN paarioNoKaLMOHHOro o6opyaoBaHusa u obopynoBaHus
CBAA3U, A TaKXXe MOOWIIbHBIX CPefCTB CBA3N.

. EN 61000-4-4 (IEC 61000-4-4). UmnynbcHble nepexofHble npouecchl. MogenuposBaHve NomeX, Bbi3blBaeMbIX
nepeknioyeHeM KOHTaKToOpa, pefie UAN aHaNorMUHbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5). MNepexoaHble npoLecchl ¢ 6pockammn HanpaxeHUs. BocnpounsseaeHme nepexoaHbix
NpoLeccoB, CBA3aHHbIX C YAAaPOM MOSTHUN BONN3M YCTaHOBOK.

. EN 61000-4-6 (IEC 61000-4-6). B4-nomexn B cuHda3HoM pexrme. MofenupoBaHvie BO3AENCTBUA
papvonepefaiollero 060pyaoBaHUA, COeAMHEHHOTO Mexay coboi Kabenamu.

BbasoBbiii cTaHgapT Amnynbcbi Bpockn n.-ctaTnu. U3snyuyaemoe HanpsaxeHune BY-
IEC 61000-4-4 HanpaAXxeHna 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
[suratens 4 kB CM 4 kBT/2 Om"V - - 10 B (3.
Topmos 4 kB CM 4 kB1/2 OM" - - 10 B (3¢¢.)
Pasnenenue Harpysku 4 kB CM 4 kB1/2 Om" - - 10 B (2¢4.)
Llenn ynpasnexus 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
CraHAapTHasA WWHa 2 KB CM 2 kB/2 Om" - - 10 B (3¢¢.)
MpoBsopa pene 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
JlononHuTenbHble 2 kKB CM 2 kB/2 Om" - - 10 B (3¢¢.)
YCTPOWNCTBA ANA CUCTEMbI/
nepudepuinHon WnHbI
Kabenb ans LCP 2 kB CM 2 kB/2 Om" - - 10 B (3¢¢.)
BHewHee nutaHue 24 B 2BCM 0,5 kB/2 Om DM - - 10 B (36¢.)
NoCT. ToKa 1 kB/12 Om CM
Kopnyc - - 8 kKB AD 10 B/m -
6 kB CD

Ta6nuuya 10.43 Gopma cooTBeTCTBUA Tpe6oBaHMAM DMC no nomexo3alyuniyeHHOCTH, Anana3oH Hanps»keHus: 380-480/500 B,

525-600 B, 525-690 B

1) Hasooka Ha 3kpaH kabens.

AD: anekmpocmamudeckuli paspao yepe3 8030yx; CD: anekmpocmamudyeckuti paspsad npu koHmakme; CM: cuHgasHell pexum; DM:

ouchpepeHUUAnbHbLIU pexxum.

MG16C350
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10.15.4 CoBMeCTMMOCTb B COOTBETCTBUU C
TpeboBaHuaMn SMC

YBEJJOMJIEHU

OTBETCTBEHHOCTb OINEPATOPA

B cootBetcTBUM co ctaHaapTom EN 61800-3 gna cuctem
nprBoAa C NnepemMeHHO CKOPOCTbIo, onepaTop oTBeyaeT
3a cobniogeHve TpeboBaHuii K SMC. MpounssoauTenu
MOTYyT npepanaraTb peleHus, COOTBETCTBYOLWME
cTaHpapTy. OnepaTtopbl OTBEYAIOT 3a NPUMEHEHNEe 3TUX
peLueHnin N HecyT COOTBETCTBYIOLIE PACXOAbI.

Ectb nBa BapunaHTa obecneveHuns BJ'IeKTpOMaFHVITHOVI
COBMeCTUMOCTN.
. yCTpaHEHVIe nnn csepgeHne K MMHMMyMy nomex B
NCTOYHUKE U3Ny4yeHusa nomex.

. YnyuweHme ycTonumBOCT K MOMEXam YCTPOMNCTB,
nofBeprawLwmnxca Takum rnomexam.

QOunbrpbl BY-nomex

Llenb ncnonbsoBaHua unbtpos BY-nomex — nonyuntb
cncTemy, cTabunbHO paboTalollyto 6e3 pagrovacTOTHBIX
romex mMexpay KOMroHeHTaMu. YTobbl AOCTUYL BbICOKOTO
YPOBHSA MOMEXOYCTONUMBOCTU, PEKOMEHAYeTCA
1cnonb3oBaTh NpeobpasoBaTenyt YacToTbl C
BbICOKOKauecTBeHHbIMK dunsTpamu BY-nomex.

VYBEJJOMJIEHU
PAOVNOYACTOTHbIE MOMEXU
B Xunbix paioHax 3TO u3pAenne MoXeT cTaTb NPUYNHON

pagnonomex, u 3TomMm B Cjiyvyae MOXKeT nOTpe6OBaTbCﬂ
NPUHATNE COOTBETCTBYHOLWUNX Mep 3alluTbl.

CootBeTcTBUE Tpe6oBaHuAM PELV 1 ranbBaHnyeckomn
pasBA3Ku

Bce knemmbl ynpaBneHus n BbiBOAbl pene
npeobpa3sosateneii Yactotel ETh-E4h cooTtBeTcTBYIOT
TpeboBaHusaM PELV (3a ncknoueHmem 3a3eMneHHON BETBU
TpeyronbHMKa ¢ HanpseHrem Bbiwe 400 B).

[anbBaHWYecKas (rapaHTMpOBaHHaA) pa3BA3Ka
obecrneunBaeTca BbIMONIHEHUEM TPebOBaHUIA NO YCUNIEHHOW
M30MALUMM 1 3a CYET COOTBETCTBYIOLWMX AJIVH NyTel yTeuek
TOKa U U30MSILNOHHDBIX PACcCTOAHWIA. DT TpeboBaHuA
onucaHbl B ctaHgapte EN 61800-5-1.

dnekTpuyeckas nsonAuma obecrneunBaercs, Kak nokasaHo
(cm. PucyHok 10.27). OnncaHHble KOMMOHEHTbI
COOTBeTCTBYIOT TpeboBaHuAM PELV 1 ranbBaHuueckoim
pa3BA3KN.

z|zz
e
ae

130BX514.10

1 [NpeobpazosaTtenn Toka

2 |lanbBaHMyeckan pas3BA3Ka Ans CTaHLAPTHOro MHTepdeiica
WKHbI RS485.

Mnata npusopos ansa IGBT

NcTouHnk nutanmna (SMPS) ¢ nsonaumein curHana HanpsxeHua
MOCT. TOKa U yKa3aHMeM HanpsKeHWs B NPOMEXYTOUHON Lenun

5 |lanbBaHnyeckan pa3BA3Kka ANA JONONHWUTENbHON NAaThl
pe3epBHOro nNutaHua 24 B

OnTtonapa, MoAyNnb TOPMOXKEHUA

BHyTpeHHMe uenun 3awmTbl OT 6pOCKOB TOKa, dunbTpbl BY-
MOMeX 1 YCTPOMCTBA AJ19 M3MEPEHUs TemnepaTypbl.

8 |Pene, npepgoctaBnaemble 3aKazunkom

PucyHok 10.27 NanbBaHuuecKas pa3Ba3Ka

10.16 MoHTax c yueTom TpeboBaHun SMC

YT06bI BHINOAHUTL MOHTaXK B COOTBETCTBUM C
TpeboBaHmaMu no IMC, cnepynTe yKasaHuAM,
U3NOXKEHHbIM B pykogodcmeae no skcnsyamayuu. Mpumep
NpPaBWSIbHON YCTaHOBKM B COOTBETCTBUM C TpeboBaHNAMM
OMC cm. Ha PucyHok 10.28.

YBEZJOMJIEHU
CKPYYEHHDBIE KOHLIbl 3KPAHOB (CKPYTKM)

CKpyueHHble KOHLbl YBENMYMBAIOT COMPOTUBIEHNE
3KpaHa Ha BbICOKMX YacTOTaX, YTO CHUXKaeT 3dpdeKT
3KpaHNPOBaHUA 1 YBENNUYMBAET TOK yTeuku. Ns6eraiite
NPpUMeHeHUs CKPYYeHHbIX KOHLIOB 3KPaHOB, UCMONb3yiiTe
MHTErpmpyemMble 3aXXNMbl 3KpaHa.

. B kabensAx nogknioueHnsa pene, kKabensx
yNpaBneHus, a Takxe B Kabensax cMrHanbHbiX
nHTepdeincos, nepndepunHom WNHbI N TOpMO3a
3KpaH JO/MKEH NPUCOeANHATLCA K KOpnycy Ha
060UxX KOHUAX. ECin KOHTYp 3a3emneHuns umeet
BbICOKOE COMPOTUBIIEHNE, HA HEM MPUCYTCTBYIOT
LWYMbI UK MO HEMY MPOTEKAET TOK, pa3opBuTe
MoAaKsoUeHne 3KpaHa Ha KoHTaKTe 1, utobbl
WCK/IOUUTD NPOTEKAHNE TOKA Yepes KOHTYP
3a3eM/ieHus.
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o Bo3BpalyaliTe TOKM Ha3aj Ha YCTPOWCTBO Yepes
MeTaNIIUeCKyo MOHTaXHyto nanty. Cnegyet
06ecneunTb XOPOLWMNIA SNEKTPUUECKNIA KOHTAKT
MOHTaXHOW MaThbl C Waccu npeobpasosarens
UacToTbl Yepe3 KPEneXHble BUHTDI.

. Mcnonb3yiTe 3KpaHUPOBaHHbIE BbIXOAHbIE Kabenu
ABuratens. BMecto 3Toro Takke MOXHO
NPVYMEHATb HE3KPaHNPOBaHHble Kabenu
ABUraTens B MeTannnuyeckux kabenenposogax.

YBEZJOMJIEHU

OKPAHNPOBAHHDbIE KABEJIA

bes3 ncnonb3oBaHUA 3KpaHNPOBaHHbIX Kabeneli nn6o
MeTaNnnyeckmx 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
nomMex, CO3aBaeMbIX BCEN CUCTEMOWA.

. He npoknagbliBante curHanbHble Kabenu
YyBCTBUTESIbHbIX YCTPONCTB BLONb Kabenel
ABuraTtena u Topmosa.

. Ona nuHUn obmeHa AaHHbIMK, a TaKXe JIMHUI
KomaHa/ynpasneHua cnepyite TpeboBaHUAM
COOTBETCTBYIOLUMX CTAaHAAPTOB Ha NMPOTOKOSIbI
cBasun. Hanpumep, gna USB ncnonb3osaHne
SKpaHNPOBaHHbIX Kabenen obasatesnibHO, a AnA
RS485/Ethernet MoXKeT MCNONb30BaTbLCA Kak
SKpaHUPOBaHHasA, TaK U He3KpaHMPOBaHHAA BUTas
napa.

. Y6egutech, YTo BCe MOAKMIOUEHNA KINeMM
ynpasneHna rabBaHNYeCKN U30N1POBaHbl OT
HanpsxeHua nutanua (PELV).

YBEJJOMJIEHU

NOMEXW 3MC

Wcnonb3yiiTe sKpaHMpoBaHHble Kabenun ana
noAKNlYeHna ABuUraTena n yCTPonCTe ynpasneHus.
MpoknapbiBaiiTe Kabenb ceTn NuTaHuA, Kabenb
ABuratens n kabenu ynpaejiieHUA OTAeNbHO APYr OT
apyra. Heco6bniogeHuve Tpe6oBaHui K N3onaymm sTmx
Kabeneil MOXeT NPUBECTN K HENPEAYCMOTPEHHBIM
CUTYaLMAM 1 CHXKeHNIo 3$$eKTUBHOCTM paboTbl
o6opynoBaHuna. MMHMManbHoe paccTosHue MeXay
KabenAmu nutaHua, Kabenamm asuratens n Kabenamm
ynpasJieHnA JOMKHO cocTaBnaTb 200 mm (7,9 pronma).

YBELJOMJIEHU
YCTAHOBKA HA BOJIbLLIOV BbICOTE HA i
YPOBHEM MOP#

CyuiecTByeT pucK NpeBbileHUs HanpsXeHuA. U3onayua
MeXay KOMMOHEHTaMU 1 BaXKHeAWMMN AeTansiMn MoxeT
6bITb HEOCTAaTOUHOI U HEe COOTBETCTBOBATb
Tpe6oBaHuam PELV. CokpaTtute puck npesbilieHns
Hanps)KeHNA C NOMOLLbIO BHELUHNX 3aLMUTHbIX YCTPONCTB
VNN ranbBaHNYECKON pa3BA3KM.

MNpu ycTaHOBKe Ha 60nblioii (Bbiwe 2000 m (6500
¢$yTOB)) BbiCOTE Hap YpPOBHEM MOps obpaTuTech B
Danfoss oTHocuTenbHo Tpe6oBaHuii PELV.

YBEZJOMJIEHU
COOTBETCTBUE PELV

O6ecneybTe 3alMTy OT MOPaAXKEHUA NEKTPUUECKUM
TOKOM, UCMONb3YyA CUCTEMY SNIEKTPONUTAHUA C 3alUTHbIM
CBEPXHU3KMM HanpsxeHuem (PELV), cooTBeTCTBYIOLLYIO
MECTHbIM N roCcyfapCcTBEHHbIM HOopmaTueam no PELV.

MG16C350
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[STCU Y STeToXoTeroxexey
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L2 ° T o]
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PE —
5
18
1 PLC 10 Kabenb ceTn nuTaHuA (He3KPaHMPOBAHHDI)
2 YpaBHUTENbHbIN Kabenb ceyeHnem MUHUMYM 16 mm? (6 AWG) |11 BbixogHOW KOHTaKTOp
3 Kabenn ynpasneHus 12 KabenbHaa n3onauus 3auuviieHa
4 MuviHMManbHoe paccTosHe Mexay Kabenamu ynpasneHus, 13 LnHa obuiero 3a3emnexuna. Cobniogante mecTHble 1
Kabenamu anekTpogBuraTens n Kabenamu cetn NUTaHuA rocyfapcTBeHHble TpeboBaHNA K 3a3eMieHnto WKados.
coctaensaeT 200 mm (7,9 gonima).
5 MutaHne oT cetn 14 Topmo3Hon pe3nctop
6 OroneHHasa (HeoKpalleHHas) NOBEPXHOCTb 15 MeTtannuueckaa Kopobka
7 3Be3goobpasHble Wwanbbl 16 MopknoyeHne K gBuratTento
8 Kabenb Topmo3a (3KpaHWpPOBaHHbI) 17 [uratens
9 Kabenb aBuratens (3KpaHUpPOBaHHbIN) 18 KabenbHoe ynnoTHeHWe, COOTBETCTBYIOLLEE TPEOOBaHNAM
SMC

PucyHok 10.28 Mpumep npaBuibHOI YCTaHOBKU B COOTBETCTBUM C Tpe6GoBaHuaMM SMC
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PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHMIO

10.17 O6wwme cBegeHNs 0 rapMOHMKaxX

HenviHeliHble Harpy3Kku, BCTpeyaLymecs npu
MCMoNb30BaHUK NpeobpasoBaTeneit YacToTbl, NOTPe6asoT
TOK OT NIVHWM 3NeKTponepeaayn HepaBHOMEPHO. IToT
HeCUHYCOMAANbHbIN TOK MMEeT KOMMOHEHTbI, ABAALNecs
FAPMOHNYECKUMMN COCTABAALMMU OCHOBHOW YacTOTbl
TOKa. DTV KOMMOHEHTbI Ha3blBaAlOTCA FapPMOHUKaMU.
HeobxoamMmo KOHTPONMpoBaTh obLuee rapMoHuYecKoe
NCKaXeHue ToKa B NuTalowein cetu. XoTa rapmMoHuyeckue
TOKW HenocpeaCcTBEHHO He BAWAIOT Ha noTpebneHne
3M1EKTPOSHEPIUM, OHUN BbI3bIBAIOT HArPeB MPOBOLKU U
TpaHcpOPMaTOpPOB, YTO MOXKET MOBAUATL Ha Apyrue
YCTPOWCTBA, NOAKMIOUYEHHbIE K TON e NVHWUN NUTaHUA.

10.17.1 AHanu3 rapMOHUK

MOCKONbKY rapMOHUKM YBENNYMBAIOT TEM/IOBblE MOTepY,
BaXKHO MNPV NPOEKTUPOBAHUM CUCTEM YUMTbIBATb
FApPMOHVIKW A1 NPeAoTBPaLLEHNs NeperpysKiu
TpaHcpopmaTopa, NHAYKTOPOB 1 NPOBOAKK. [pu
HeobX0AMMOCTN NPOBeAUTE aHANIN3 FAPMOHUK CUCTEMDbI,
uTo6bl OMpeaenvTb BO3AENCTBYE Ha Hee 060pPYyLOBaHUA.

NcKaxeHre HanpsaXeHUA NUTaloLWen ceTM 3aBUCKUT OT
Be/INYMHbI TOKOB FAPMOHWK, KOTOPbIe JOMIXKHbI YMHOXaTbCA
Ha MMMeJaHC CeTn Ans paccmaTpuBaemoit YyactoTbl. Oblee
rapMoHUYeckoe nckaxeHue HanpsxeHus (THDi)
paccunTbiBaeTCA Ha OCHOBE OTAENbHbIX FAPMOHMK
HanpsxeHna no cnepyiowen dopmyne:

JU25 + U27 + .. + U2n
9]

THDi =

10.17.2 BnnAHWe rapmMoHUK B CUCTeMe
pacnpegeneHma MOLWHOCTH

Ha PucyHok 10.29 nepBuyHasa obmoTKa TpaHcdopmaTtopa
NOAKIIOUYEHA K OOLLEN TOUKE HECKOSbKMX MPUCOEANHEHWI
PCC1, ncnonb3yetca UCTOUHMK CPeAHEro HanpsaxeHus.
TpaHcdopmaTop umeeT nMneaaHc Zxfr 1 NATAeT HECKONbKO
Harpy3ok. PCC2 — Touka coeAvHeHNA BCeX Harpysok.
Kaxkpgan Harpyska nopgkntouaeTca nocpeactsom Kabener,
KOTOpble UMeT umnegaHc Zi, Zz, Zs.

=4

PCCl g
HecnHycompaanbHbI TOK MOXHO C MOMOLLbIO aHanm3a §
Dypbe NpeobpazoBaTb U PasNoOXKNTb Ha TOKM MV 8
CUHYcomaanbHON GOPMbl PA3INYHBIX YaCTOT, TO eCTb TOKU
FAPMOHVIK IN € 4aCTOTON OCHOBHOW rapmMoHukm 50 nnn 60 v
.

Zysr
CoKkpauieHne |OnucaHne -
fi OcHoBHas vacToTa (50 'y unu 60 Iu)
Ih ToK npu OCHOBHOW YacToTe
Uy HanpseHne npu OCHOBHOI YacToTe I o I 22 I Zs
In Tok npwn yacToTe N-HOW rapPMOHMKM PCC3 PCC3 PCC3
Un HanpsxeHne npu yactote Nn-HON rapMOHUKN Other
n MopsaoK rapMOHUKK Loads

Ta6nuua 10.44 CoKpalleHus, OTHOCALYMECA K FapMOHMKam Rectifier 1 Rectifier 2 Rectifier 3
OcHOBHOI Tok rapmMoHuK (In) PCC O6Lan Touka HECKOMbKUX NPUCoeaHeHNN
ToK (I1) [\\% CpepHee HanpskeHne
Tok Ih Is I7 I11 Lv Huskoe HanpsxeHne
YacToTta 50 Ny 250 Ty 350 Iy 550 Iy Zxér MmnepaHc TpaHcdopmaTopa
Zy MogenupoBaH/e CONPOTUBNIEHUA U UHAYKTUBHOCTU
Ta6nuua 10.45 OCHOBHOW TOK U TOKW rapMOHUK
NpPOBOAKMN

Tok ToK rapmoHUMK
Is¢pop. Ih Is I7 l11-a9
BxogHon TOK 1,0 09 0,5 0,2 <01

Ta6nuua 10.46 ToKM rapmMOHUK N 3$PeKTMBHOE 3HaYeHNe ToKa

PucyHok 10.29 Manaa cuctema pacnpepeneHumsa

MG16C350
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Tokun rapmMoHUuK HEeNMHENHbIX Harpy3oK BbiI3bIBalOT NCKaXXEHNE HaNPAXEHNA KU3-3a nepenaja Hal'lpﬂ)KeHI/IVI Ha nmnefgaHcax
CUCTEMDI pacnpeneneHns. Yem 6onbuie nMMneanaHcbl, TeM Bblille YPOBHU UCKaXXeHNA HaNpAXKXeHUA.

VckaxkeHre TOKa CBA3aHO C XapaKTeprCTMKaMmn annapatypbl U OTAENbHbIMU Harpy3kamu. MickaxkeHre HanpaXeHuA CBA3aHO C
XapaKTepUCTKaM/ CUCTEMbI. 3Has TOJIbKO FrapMOHMYECKYIO XapaKTePUCTUKY Harpy3Ku, HEBO3MOXHO MpeAckasaTb NCKaXKeHne
HanpsxxeHusa B PCC. Ytobbl npeackasaTb nckakeHve B PCC, He06XOAMMO 3HaTb KOHGUIypaumio cMcTeMbl pacnpeaeneHns v
COOTBETCTBYIOLME UMMeLaHCh.

Ana onuncaHnA MnefaHca CeTU UCMOMb3YeTCA PacNpPOCTPaHEHHbI TEPMUH «KO3GPULMEHT KOPOTKOTO 3aMblKaHNA», Rsce. ITO
OTHOLLUEHME MEXAY KaXyLLeNnca MOLHOCTbIO KOPOTKOrO 3aMblKaHWA NCTOYHMKA nuTaHuA B Touke PCC (Sks) 1 HOMUHaNbHOM
S

KaXyLUENCA MOLYHOCTBIO HArpy3Ku (Sosopya.)- (Sobopya)-Rype = o——

N 060py0.

U2
rmeS,,=5——mns
A K.3. ZnumaHu,q o6opyd.

=Ux] 06opya.

OTpuuaTtenbHoe BAVAHNE FAPMOHUK
° ToKM rapmMOHUK BHOCAT CBOM BKJIaA B CUCTEMHbIE MOTEPU MOLLHOCTM (B Kabensax n TpaHchopmatope).

o FapMOHUYECKoe VCKaXeHUe HaMpsXXeHVA Bbi3blBaeT BO3MYLUEHUA B APYrMX Harpy3Kax v YBENMYMBaloT notepu B
LPYrvX Harpyskax.

10.17.3 Crangaptbl IEC B OTHOLWEHNN raPMOHUK

B 6onbliei yact EBponbl 06bEKTVBHAA OLEHKa KauyecTBa MUTaHUA B SNIEKTPOCETY MPOU3BOANUTCA COrNAacHo AKTY no
3M1eKTPOMarHUTHOWM COBMeCTUMOCTU ycTpoincTe (EMVG). CooTBeTcTBME TPeOOBaHMAM 3TOr0 HOPMATVBHOMO akKTa rapaHTupyeT,
YTO BCE YCTPOWCTBA U CETY, MOAKIIIOUYEHHbIE K CMCTEME pacnpefesieHns SNeKTpo3Heprun, 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 nuTaloLieit CETN C HEBbICOKMMMN TOKaMK, CO3fjaBaemble MOAKIIIOYEHHbIMU
yCTPOWCTBaMW.

EN 50178 OnpepenseT NOPAJOK MCMONb30BaHNA NEKTPOHHOTO 060PYAOBaHMA B CUMOBbIX YCTaHOBKaX.

Ta6nuua 10.47 CraHgapTbl npoekTMpoBaHusa EN no KauecTBy nNuTaHusA B 3neKTpoceTu

EcTb 2 eBponenckux cTaHpapTa, KOTopble KacalTcA rapMoHuK B AnanasoHe yactoT ot 0 'y go 9 klu.

EN 61000-2-2 (YpoBHN COBMECTMMOCTM A1 HU3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLLUEHU 1 nepefayn CUrHanos B
KOMMYHaJIbHbIX HU3KOBOJIbTHbIX CUCTEMaX NEeKTPOCHabXeHus)

CraHgapt EN 61000-2-2 yctaHaBnuBaeT TpeboBaHUA K YPOBHAM COBMECTMMOCTY AnA Touek obwero npucoeauHeruns (PCC) B
HM3KOBOJIbTHBIX CUCTEMAaX NEPEMEHHOrO TOKa KOMMYHalbHbIX CeTell 31eKTpocHabKeHus. NpeaenbHble 3HaueHus
YKa3blBalOTCA TONIbKO AJ1A rapMOHNYECKOrO HaMpsXeHWs 1 OOLLero rapMoHMYECKOro UCKaxeHus HanpsxkeHus. CtaHgapTt EN
61000-2-2 He onpenenseT nNpefefbHble 3HAUEHUA AN1A FaPMOHUYECKOTO TOKOB. B cnTyauwmsx, korga obuiee rapmoHumyeckoe
nckaxeHue THD(V) = 8 %, npegenbHble 3HaueHna ana PCC ngeHTMYHbl Npegenam, ykasaHHolim B pasgene EN 61000-2-4 ona
Knacca 2.
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EN 61000-2-4 (YpOoBHN COBMECTMMOCTM AN1 HU3KOYACTOTHbIX KOHAYKTUBHbIX BO3MYLUEHWUI 1 Nepegayn CUrHanos ans
NPOMbILIEHHbIX NPeANPUATNNA)

Cranpapt EN 61000-2-4 yctaHaBnvBaeT Tpeb6OBaHNA K YPOBHAM COBMECTUMOCTM B MPOMbILLIEHHBIX U YaCTHbIX ceTax. Kpome
TOro, CTaHAAPT onpeaenseT cepyolme 3 Knacca 3M1eKTPOMarHUTHbIX cpej:

. Knacc 1 cooTBeTCTBYeT YPOBHAM COBMECTUMOCTM MEHDBLUUM, YEM B CETAX KOMMYHANIbHOrO 31eKTPOCHabXeHus, 1
BAVAWNUM Ha 060pyaOBaHMe, YyBCTBUTENIbHOE K NOoMexaM (nabopaTopHoe obopynoBaHuMe, HEKOTOpPble CpeacTBa
aBTOMaTu3auuy, onpeaeneHHble yCTPONCTBA 3aLunThl).

. Knacc 2 COOTBETCTBYET YPOBHAM COBMECTUMOCTU, NoaxoAALWMM Ona ceten KOMMYHallbHOro BJ'IEKTpOCHa6)K6HI/Iﬂ.
ITOT Knacc NPUMEHAETCA K TOYKamM obuwero npuncoegnHeHMA (PCC) B cetn KOMMYHallbHOro BJ'IEKTpOCHa6)KeHI/Iﬂ n
TOYKaM BHYTPUMNPON3BOACTBEHHOIO NpncoegnHeHnA (IPQ) B NPOMbBIWNEHHBIX N YaCTHbIX CETAX. B a1OT Knacc
BKJItoUaeTcs nioboe o60pynosaHV|e, npeaHasHavyeHHOe AnA pa60TbI B CETU KOMMYHaJNlbHOIo BJ'IEKTpOCHa6>KEHI/1F|.

. Knacc 3 cootBeTCcTByeT YPOBHAM COBMECTUMOCTM 6ONbLUNM, YeM B CETAX KOMMYHaNbHOrO 3N1eKTPOoCHabeHnA. IToT
KJlacC OTHOCUTCA TOMbKO K TOUKaM BHYTPUMPOW3BOACTBEHHOrO npucoefmHeHns (IPC) B NpoOMbILAEeHHbIX ceTAX. IToT
K/flacCc NpUMeHVM TaMm, TAe MeeTca cnepylollee obopyaoBaHue:

- Bonbwwre npusogpl.
- CBapoyHble MallUHbI
- Bonblne aBuratenu, yacto 3anyckaemble

- EbICTpo n3meHawwmneca Harpysku.

Kak npaBusio, knacc He MoXeT 6bITb onpeaeneH 3apaHee, 6e3 yueTa HazHaueHUA 060PyAOBaHMA 1 NPOLECCOB, KOTOpble
6yayT ncnonb3osaTbca B cpefe. [peobpasoBaTeny YacToThl BbICOKOM MolHocTu VLT® cooTseTcTRyloT Npeaenam ans Knacca
3 B YCNOBUAX TUMUYHOWN 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 10.48 YpoBH/ COBMECTUMOCTU AJisl FAPMOHUK

Knacc 1

Knacc 2

Knacc 3

THDv

5%

8%

10%

Ta6nuua 10.49 YpoBHM COBMECTUMOCTN ANA O6GLIEro rapMoHNYecKoro uckaxkeHus Hanps»keHus THDv

10.17.4 CootBeTcTBME TPEOOBAHNAM K FAPMOHMYECKMM NCKAXKEHNAM

Mpeobpasosatenu yactotbl Danfoss cooTBeTcTBYIOT TPebOBaHUAM CrieayoWmMX CTaHAAPTOB:

IEC61000-2-4
IEC61000-3-4
G5/4

MG16C350
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10.17.5 TopaBneHne rapMoHuK

B cnyuasx, Koraa TpebyloTca AOMNONHUTENbHbIE MePbl N0 NOAABNEHNI0 rapMoHIK, Danfoss npeanaraeT Ncnonb3osaTh
cneaytoulee 060pyaoBaHNe NOfABNEHMS:
e  VLT® 12-pulse Drives

. VLT® Low Harmonic Drives
. VLT® Advanced Harmonic Filters

. VLT® Advanced Active Filters

BbiGop pelueHns 3aBUCUT OT HECKONbKMX (paKTOPOB.
. CeTb (PpOHOBbIE NCKAXKEHWSA, ACUMMETPUA CETH, PE30HAHC, TUM UCTOYHUKA NUTaHKA (TpaHcdopmaTop/reHepaTop)).

. MpumeHeHne (NPOodUNb Harpy3KM, KONMYECTBO U pPasMepbl HarpysoKk).
. MecTHble/HaumoHanbHble TpeboBaHusa/npasuna (IEEE519, IEC, G5/4).

. O6Lwas cToMMOCTb BnafieHus (HauyanbHas CTOMMOCTb, PeHTabenbHOCTb, 06CnyXnBaHue).

10.17.6 PacuyeT rapMOHUK

Wcnonb3ywnTe 6ecnnatHoe MO Danfoss MCT 31 ana pacuyeta cTerneHn 3acOPeHUA NUTAIOWEro HaNpAXKeHWsA 1 onpefeneHus
HeobxoauMbIX Mep npegocTopoxHocTu. M0 VLT® Harmonic Calculation MCT 31 gocTynHo Ans 3arpy3ku Ha caite
www.danfoss.com.
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OCHOBHble NPUHLMMbI paboTbi Np...

PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHMIO

11 OcHOBHble NpuHUKMMNbI paboTbl Npeobpa3zoBaTens YacToThbl

B 310" rnaBe npepcTaBeHbl oblwme ceefeHun 06
OCHOBHbIX Y3/1ax 1 KOHTypax npeobpa3oBaTenia 4acToTbl
Danfoss. B Hell onuCbIBalOTCA BHYTPEHHMWE 3IEKTpUYecKue
byHKUMKN 1 GyHKUMM 06paboTku curHanos. MNpueoguTtca
TaKXe OnuncaHune BHYTPEHHEN CTPYKTYpbl YNpaBneHus.

11.1 OnucaHune paboThbl

MpeobpaszoBaTenb YaCTOTbl — 3TO SMEKTPOHHbIN
perynaTop, KOTopblii 06ecrneymsaeT nogady perynmpyemoro
KO/iM4yecTBa nepemMeHHOro Toka Ha TpexdasHblii
ACVMHXPOHHbIV ABuUraTens. MNocpeacTsom nogaum
perynmpyemol 4acToTbl 1 HanpsXeHusa npeobpasoBaTesb
YacToOTbl PErynMpyeT YacToTy BpalueHWsa ABUraTens uam
NoAAEPKNBAET ee MOCTOAHHON MO Mepe U3MeHeHWs
Harpysku Ha gsuratesnb. [peo6pasoBaTesib HacTOTbl MOXeET
TaKXe OCTaHaB/MBaTb U 3aMyckaTb dNeKTpoaBuraTtens 6e3
MEXaHNUYEeCKOro HanPsXEeHVs, BO3HMKAIOLWEro npu rnycke ot
cetu.

I'Ipeo6pasoBaTeJ1b 4acCToTbl ¢yHKLWIOHaJ'IbHO MOXHO
pa3pennTb Ha cieagyrune 4yetbipe OCHOBHbIE obnactu:

Bbinpamurennb

Boinpamutenb coctont ns Tnpuctopos SCR unn gruopnos,
KoTopble npeobpasytoT TpexdasHoe nepemeHHoe
HanpsXeHne B NMMYNbCHOE NOCTOAHHOE HamMpsXeHue.

Lienb noctosAHHOro ToKa (wwHa nocrt. TokKa)

Llenb NOCTOAHHOrO TOKa COCTOUT U3 KaTylwek
WHAYKTUBHOCTU N KOHAEHCATOPHbIX 6aTapel7|, KOTOpble
CTa6I/IJ'Il/13VIpyIOT MMnynbCcHOE NMNOCTOAHHOE HanpAXeHne.

WHBepTOp

NHBepTop ucnonb3yet IGBT ans npeobpasoBaHus
NMOCTOAHHOTO HaMPAXXEHWA B NepeMeHHOe HanpsaXeHne n
nepemMeHHbIN TOK C M3MEHAIOLWENCA YacTOTOMN.

YnpaBneHue

O6nacTb ynpasnieHnss COCTOUT 13 NMPOrPaMMHOro
obecrneyeHns, KOTOpoe yrnpasnAeT o6opynoBaHEM AnA
MofyYeHUs1 MEPEMEHHOIO HAMNPSXKEHUS; NEPEMEHHOe
HanpsXeHre OCYLLECTBNAET KOHTPOJb 1 PerynmpoBKy
ABuratesns nNepeMeHHoro Toka.

2

YTYTY L

130BF777.10

L1
L2
L3

T

| |
| |
| |
> } f— } T2
\ \
\ \
\ \
| |

Sl

A
e

1 BbinpamuTens (SCR/puogbi)

Llel'lb NOCTOAHHOrO TOKa (LWMHa MOCT. TOKa)

NHBepTop (IGBT)

PucyHok 11.1 BHyTpeHHss o6paboTka

11.2 CpepacTtea ynpaBneHus
npeobpasoBaTesieM YacToTbl

[lna KOHTpONA 1 perynmpoBaHna ABUraTensa UCMosb3yoTca
cregyowme npouecchl:
. Monb3oBaTenbCKUn BBOA/3agaHme.

. ®opmurpoBaHne obpaTHON CBA3N.

. Onpepgensemas nonb3oBaTeneM CTPyKTypa
ynpasneHus.

- PeXXnum pa3oMKHYTOro/3aMKHyTOro
KOHTYpa.

- YnpasneHune gsuratenem (CKOpocTb,
KPYTALMIA MOMEHT UKW NpoLecc).

. Anroputmbl ynpasneHusa (VVC*, KoHTposnb
MarHWTHOro noToka 6e3 faTunka, KOHTPONb
MarHMTHOro NoToKa c obpaTHOW CBA3bIO OT
ABUraTena n BHYTPEeHHWI KOHTponb Toka VVCT).

11.2.1 lMNMonb3oBaTenbCKUin BBOA/3aAaHNA

[lnAa KOHTpONA 1 perynupoBaHua ABuratens
npeobpasoBaTesib YaCTOTbl UCMONb3YeT UCTOYHVK BXOJHOIO
CurHana (Takxke HasblBaeMblli 3agaHvem). NpeobpasosaTenb
YacToTbl MONyYaeT 3TOT BXOAHOW CUTHAS, KOTOPbIN
reHepupyeTca ofHUM U3 ABYX CNocoboB:

. BpyuHyto ¢ LCP. 31oT cnocob Ha3biBaeTca
nokanbHbim ([Hand On] (PyuHow pexum)).

. [nCTaHUMOHHO Yepe3 aHanorosble/undpoBble
BXOAbl M pasnnyHble NocsefoBaTeslbHble
nHtepdeicobl (RS485, USB nunu nepudepunHan
LUIKHA). DTOT METO Ha3blBaeTCA AUCTAHLMOHHbIM
([Auto On] (ABTOMaTMYECKUI PEXNM)) U
NCMONb3YyeTCA MO YMONYAHUIO.

MG16C350
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AKTBHOE 3aaHune

TepMI/IH «aKTUBHOE 3aflaHNE» OTHOCUTCA K aKTUBHOMY

NCTOYHUKY BXOOHOro CuUrHana. AKTMBHOE 3apaHue

HacTpauBaetca B napamemp 3-13 Reference Site. Cm.
PucyHok 11.2 v Tabnuya 11.1.

MoapobHee cm. pyKo8odCmeao No NPo2paMMupO8aHUIo.

jal
S
Remote N S
reference g
[=3
«®
Remote
(Auto On)
Linked to hand/auto Reference
(Hand On)
| Local |
Local | I
reference b |
| |
| |
LCP keys: P 3-13 Reference Site
(Hand On), (Off),
and (Auto On)
PucyHok 11.2 Bbi6bop akTMBHOro 3agaHusA
KHonku LCP Mapamemp 3-13 Reference | AKTuBHOE
Site 3ajjaHune
[Hand On] (PyuHon CeAsaHHOe PyuyH/ABTO MecTHoe
pexnm)
[Hand On] (PyyH. CeAsaHHOe PyuyH/ABTO MecTHoe
pexum)=(Off (Bbikn.))
[Auto On] CeasaHHoe PyuH/ABTO OncTaHUMOHH
(ABTOMATUUYECKNIA oe
pexum)
[Auto On] (ABTOM. CeasaHHoe PyuH/ABTO OncTaHUMOHH
pexum)=(Off (Bbikn.)) oe
Bce KHoMKmM MecTtHOe MecTtHoe
Bce kKHoOMKM OuncTtaHumoHHoe OwncTaHUMOHH
oe

Ta6nuua 11.1 KoHpurypaumm ¢ MecTHbIM 1 AUCTAaHLMOHHbIM

3agjaHnem

11.2.2 AnctaHUMoHHoe popMUpPOBaHME
3aflaHuni

[ncTaHumMoHHoe popmMMpOoBaHMe 3aaHUA NMeeT MeCTO Kak
npw ynpasfieHNN B PEXMME Pa3OMKHYTOrO KOHTYpPa, Tak 1
B peXnmMe 3aMKHYTOro KoHTypa. Cm. PucyHok 11.3.

B npeo6pasoBaTene 4acTOTbl MOXET NPOrPaMMMPOBaTbHCA
[0 8 npefycTaHOBJIEHHbIX 3aaHni. AKTUBHOE BHYTpeHHee
npeAycTaHOBIEHHOE 3afiaHNe MOXHO BblbpaTb U3BHe C
NMOMOLLbIO LIMPPOBbLIX BXOAOB WM MO WWHE
nocnefoBaTeNnbHOW CBA3W.

Takxe Ha npeo6pa3OBaTenb MOXET NoAaBaTbCA BHELWIHEE
3afjaHue, 4alle BCero yepes QHaNoroBbIn ynpaBnmomvu?l
BXOa. Pe3yanV|py|ou4ee BHellHee 3ajlaHne o6pa3yeTCH
CyMmMunpoBaHmem Bcex NCTOYHMKOB 3aflaHUA U 3afaHNA No
LnHe.

B KauecTBe aKTVBHOrO 33faHNA MOXeET ObiTb BbIGPaHO
cnegyioulee:
. BHewHee 3agaHune

. lNpenyctaHoBneHHoe 3agaHne
. YcTaBKa

. Cymma BHELWHEro 3afgaHvA, npeaycraHOBNEHHOIo
3a4aHNA N yCTaBKN

AKTVBHOE 3afjaHne MOXHO MaclTabupoBsaTb.
MacwTabrpoBaHHOe 3afjaHne BblUNCNIAETCA Cleayowym
ob6pasom:

3adaHue = X + X x (

Y
100)
rae X — BHellHee 3ajjlaHuve, NpefyCTaHOBJIEHHOe 3ajaHne
WM cymma 3Tux 3agaHunin, a Y — napamemp 3-14 Preset

Relative Reference B [%].

Ecnu 3HaueHwue Y, napamemp 3-14 Preset Relative Reference,
YCTaHOBNEHO paBHbIM 0 %, GyHKUMA MacwTabupoBaHua Ha
3aflaHue [ieiicTBOBaTb He OyperT.

214
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130BA357.11
P 3-14
Preset relative ref.
Input command:
Preset ref. bit0, bitl, bit2
I
_ I P 1-00
o1 4 Configuration mode
_ [1] ‘V ********
F T [2] |
|
‘ “oj ‘ [31 Input command: |
et Open loop
‘ o . ‘ (4] Freeze ref. I
- o — |
! 7] 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+ XY 2 m >
< | X /100 +200%
P +200% %\ .
min ref.
A
No function
o - on
‘ g Analog inputs _— L Scale to
+200% Closed
‘ 3 |Frequency inputs —— —0‘ *\os;e
- off +100% unit
" . | Ext. closed loop outputs | Frooze rofl
‘H E) ‘ o Input command: & Closed loop
; :
n & DigiPot Ref. Preset erveosd €
o ref, "
Input éommand:
Speed up/ speed down
No function v
Y | Analog inputs _—
| 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
~ Ext. closed loop outputs FB controlled setpoint Clear
- O - 0% 0/1
& o ' DigiPot Open loop
e _|
Bus
reference

PucyHok 11.3 iuctaHunoHHoe ¢popMumpoBaHue 3agaHus

MG16C350
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11.2.3 ®opmupoBaHme obpaTHON CBA3N

OyHKuMo popmMMpPOBaHUA CMrHana obpaTHON CBA3M MOXHO KOHUIypypoBaTb TakMm 06pa3om, UTobbl OHa AeicTBOBana C
NPUIOXKEHNAMY, TPEOYIOLMMU YCOBEPLIEHCTBOBAHHOIO PETYIMPOBaHNUA, HAaMPUMEpP C HECKONIbKUMU YCTaBKamu 1
HeCKONbKUMM TUNamu obpatHol cBaAsun. Cm. PucyHok 11.4. OBbIUHO MCMONb3YIOTCA TPY TWMa ynpaBieHus:

OpHa 30Ha (ofHa ycTaBKa)
3TOT TMN ynpaBneHus ABNAeTcA 6a30BbIM NpU KoHOUrypauuy obpaTHow cBA3W. YcTaBka 1 npubaBnseTcs K tobomy apyromy
3alaHuIo (eCNIM OHO MMeEeTCs) 1 BblbrpaeTca curHan obpaTHOM CBA3W.

HeckonbKo 30H (ogHa ycTaBKa)

Mpwn 3TOM TVNe ynpaBneHWA NCNoNb3yeTca 2 Uy 3 AaTunka obPaTHOW CBA3U, HO TONIbKO OfjHa ycTaBKa. CurHasnbl obpaTHOM
CBA3M MOTYT CKJ1aAblBaTbCA, BbIUMTATbCA UW YCPEOHATLCA. Kpome TOro, MOXeT 1CMosb30BaTbCA MaKCMaibHoe v
MVHUMaNbHOe 3HauyeHue. B 3Tol KoHbMrypaLmm ncnonb3yeTca TONbKO ycTaBKa 1.

HeckonbKko 30H (yctaBKa/obpaTHas cBA3b)

CkopocTbio Npeobpa3oBaTesia YacTOTbl YNpaBAAeT napa «ycTaBKa/curHan obpaTHoON CBA3W» C Hambonbluei Pa3HOCTbIO.
MakcrmanbHoe 3HaueHre CTPeMUTCA NOAAEPKMBaTb BCE 30HbI HA YPOBHE WM HUXE COOTBETCTBYIOLWMX YCTaBOK, a
MVHUMaNbHOE 3HaYyeHne — Ha YPOBHE WK Bbllle COOTBETCTBYIOLUX YCTaBOK.

Mpumep

MprMeHeHne ¢ 2 30Hamu, 2 ycTaBKkaMu. YcTaBKa 30Hbl 1 paBHa 15 6ap, a curHan obpaTHOM cBA3M paBeH 5,5 6ap. YcTaBka
30Hbl 2 paBHa 4,4 6ap, a curHan obpaTtHol cBA3M 3KBMBaneHTeH 4,6 6ap. Ecnu Bbi6paH makcumym, Ha MAO-perynatope
yCTaHaBNMBAIOTCA yCTaBKa M CMrHan o6paTHOI CBA3M 30HbI 2, MOCKOMNbKY OHa MMeeT MeHbLUYI0 Pa3HOCTb (curHan obpaTHom
cBA3U 6onblue YCTaBKK, T. €. pa3HOCTb oTpuuatenbHas). Ecnv BbibpaH MuHnmym, Ha NMUA-perynAatope ycTtaHaBnmBaloTcA
yCTaBKa M cUrHan obpaTtHoM CBA3M 30HbI 1, MOCKOMbKY OHa MMeeT 6oNbLyI0 pa3HOCTb (CMrHan obpaTHONM CBA3M MeHblue
YCTaBKW, T. €. Pa3HOCTb MOJSIOXKUTENbHAA).

S | . 2
Setpoint to D*;
\ | Reference o
\ | Handling @
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 06pa6oTKn curHana o6paTHol CBA3N
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MNpeo6pasoBaHue o6paTHOI CBA3N

B HekoTOpbIX NPVYIMEHEHUAX MONE3HO MCMONb30BaTb Npeobpa3oBaHye curHana obpatHon ceAsu. OavH U3 NPUMEpPoB —
MCnosb3oBaHWe CUrHana AasneHus Ana GopmMrpoBaHWA cUrHana obpaTHOW CcBA3M Mo pacxody. MoCKoNbKy KBagpaTHbIN
KOpeHb 13 aBNeHnA NponopLUnoHaneH pacxoay, KBaApaTHbIN KOPeHb 13 CUrHana AaBfeHnA JaeT BeIMUnHY,
NPonopLMOHanbHyto pacxody, cM. PucyHok 11.5.

Reference signal
Reference +

——— >
Parameter 20-01

: Parameter 20-04
Desired flow Parameter 20-07

FB conversion

~

PID

130BF834.10

Y

Flow

Flow

FB signal

PucyHok 11.5 MNpeo6pa3oBaHne obpaTHOI CBA3N

11.2.4 OnncaHune CTPYKTYpbl ynpasneHuns

CTpyKTypa ynpaBneHusi NpeacTaBaseT cob6oi NporpamMMHbIA NMPOLECC, KOTOPbIV YNpaBAseT ABUraTeNneM, NCXoasA 13 3afaHHbIX
nosnb3oBaTeNieM 3HaYeHUin (Hanpumep, 06/MUH), a TaKXKe M3 HaMuMA UK OTCYTCTBMSA OBpaTHOW CBA3M (3aMKHYTbIN UK
pa3oMKHYTbIN KOHTYp). OnepaTop onpepaenseT napameTpbl ynpasneHus B napamemp 1-00 Configuration Mode.

Bo3MOXHO 1cnonb3oBaHWe cneayowyx CTPYKTYp ynpaBneHus:

CTpyKTypa ynpaBneHus C pa3soMKHYTbIM KOHTYpOM
. CkopocTb BpaleHus (06/MuH)

. KpyTtawmin momeHT (H-m)

CTpyKTypa ynpaBneHusi C 3aMKHYTbIM KOHTYpOM
. CkopocTb BpalleHusa (06/M1H)

. KpyTawmin momeHT (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 ynpaBneHna ¢ pa3oOMKHYTbIM KOHTYPOM

B pexnme pasoOMKHYTOro KOHTYypa npeo6pasoBaTenb 4acToTbl ANA ynpaBneHnA CKOPOCTbo Uin KpyTAWMM MOMEHTOM
Apuratenda ncnonb3yet ogHO Ui HECKOJIbKO 3anaHV||7| (ﬂOKaJ’IbeIX mnnn ,qMCTaHuMOHHbIX). CyU.l,eCTByeT 2 TMna ynpasJieHnA C
NCnoJsib30BaHMEM PAa3OMKHYTOIo KOHTypa:

. PerynupoBaHue ckopoctu. O6paTtHas CBA3b OT [BUraTens OTCYTCTBYET.

o PerynupoBaHue KpyTaALlero MomeHTa. Micnonbayetca B pexume VVC*. 3Ta GyHKUMA NCNONb3YeTCA B MEXaHNYeCKm
YCTOMYMBBIX NMPUMEHEHUAX, HO MMEET OrPaHNYEHHYI0 TOYHOCTb. OYHKUMA KPYTALLEro MOMEHTa C Pa3OMKHYTbIM
KOHTYpOM paboTaeT TOMbKO B OAHOM HanpasneHnn BpalleHua. KpyTawmii MOMEHT PaccuMTbIBAETCA Ha OCHOBE
n3mMepeHna Toka npeobpasoBatena yactotbl. Cm. es1asa 12 Mpumepsl npuMeHeHUs.

B koHbUrypauum, nokasaHHom Ha PucyHok 11.6, npeobpa3oBaTesib YacTOTbl PaboTaeT B peXXUMe C PasOMKHYTbIM KOHTYPOM.
OH NpuHMMaeT BXxofHble curHanbl Kak oT LCP (py4HOI pexum), Tak 1 CUrHanbl OT YAaneHHOro UCTOYHMKA (aBTOMATUYeCKni
pexnm).

CurHan (3aiaHue CKOpoCTyW) NOyYeH 1 N3MEHEH B COOTBETCTBMM CO CrefylowwyMn obpa3om napameTpamu:
. 3anporpammMnpoBaHHble MUHMMANbHBIA U MaKCUMasbHbIA Npeaesnbl ckopocTtu (B 06/MuH 1 ).

. Bpems pa3roHa u 3amepnieHus.

L] HanpaBneHme BpalweHnAa asurartena.

3aTeMm 3agaHue nepepaeTca ganee Ans yrnpasneHus ABUraTesnem.

P4-13 2
Motor speed o
Reference high limit [RPM] ~100% =
handling P 4-14 2
Remote Motor speed P 3-4* Ramp 1 -
reference high limit [Hz] P 3-5% Ramp 2 S T0% O\ To motor
[Remote — — control
Auto mode ) Ref N\ /
Linked to hand/auto eference Ramp
Hand mode | Local | H ‘
Local | | P41 ~100% \
reference | Motor speed |
scaled to T | low limit [RPM] L
RPM or Hz | | ParrraN |
106 P4-10
P3-13 otor spee
\ \ M peed
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
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11.2.6 CTpyKTypa ynpaBfieHUs C 3aMKHYTbIM KOHTYPOM

B pexrime 3aMKHYTOro KOHTypa npeobpa3oBaTesib YacToTbl /1A YpaBieHUA ABUraTeNieM UCMOoNb3yeT OAHO WU HECKONbKO
3aflaHnin (MOKanbHbIX AW AUCTAaHLMOHHDIX) U JaTumKku obpaTHol cBA3u. NpeobpasoBaTtenb NoayyaeT CUrHan obpaTHOW CBA3N
OT AaTuMKa, YCTAaHOBNEHHOTO B CMCTEME. 3aTEM OH CPaBHMBAET CMrHan 06PaTHON CBA3M C BENMYMHON 3afiaHnA YCTaBKU U
onpepenseT, UMEeTCs NN PaccoriiacoBaHne Mexay 3TUMK ABYMA curHanamu. Mocne 3toro npeobpasoBaTenb YacToThl
M3MeHAET CKOPOCTb fBUraTens, Ytobbl yCTPaHWTb 3TO paccornacoBaHue.

PaccmoTpum, HanprmMep, HaCOCHYI0 CUCTEMY, B KOTOPOI CKOPOCTb Hacoca PerynnpyeTcs Takum ob6pas3om, UTtobbl cTaTyeckoe
JlaBneHve B TpybonpoBoge 0CTaBanoCb NOCTOAHHBIM (CM. PucyHok 11.7). Npeobpa3oBaTtenb nonyyaeT curHan obpaTHOMN CBA3N
OT [aTumMKa, YyCTaHOBNEHHOIO B CMCTeME. 3aTeM OH CPaBHUBAET CUrHan 0b6paTHOM CBA3U C BENMUMHOW 3a4aHUA YCTaBKK 1
onpegfensaeT paccornacoBaHne MeXay STUMU CUTHafaMK, ey OHO ecTb. [ocne 3Toro npeobpa3oBaTenb YacTOTbl M3MeHSET
CKOPOCTb [iBMraTens, Ytobbl YCTpaHWUTb 3TO paccoriacoBaHue.

YcTaBKa cTaTMyeCcKoro faBfeHnA ABNAETCA CUrHaNoOM 3aflaHunAa anA npeo6pa3OBaTenﬂ YyacToTbl. [laTumK gaBneHuns nimepaert
TEeKyllee CTaThu4YeCKoe AaBneHne B pr6onpOBone N nNojaeT n3MepeHHoe 3HayeHne Ha npe06pasoBaTeJ1b 4YacCTOTbl B KayecTBe
CUrHana 06paTHOVI cBa3un. Ecnu cnrHan O6paTHOVI CBA3MN Gonblue 3aflaHNA YCTaBKK, npeo6pasoBaTenb 4acCTOTbl 3amegnaeTt
BpalleHne, CH1UXaA faBneHune. AHanornyHo, ecnu gasneHve B pr60I'IF)OBOD,e HWXe 3aaHnA yCTaBKu, npe06pasoBaTeJ1b
4acTOTbl yBEIMYMNBAET CKOPOCTb, yBeNIn4YMnBaAa AaBleHne, co3faBaemoe HaCOCOM.

CywecTtByeT 3 TUNa ynpaBneHUA C NCMONb30BaHNEM 3aMKHYTOTO KOHTYypa:

. PerynmpoBaHue ckopocTu. 3TOT TN yrnpaBneHus TpebyeT nogaun Ha BXOJ, CUrHana obpaTHOM CBA3M MO CKOPOCTU
ot MNA-perynatopa. MNpaBuibHO ONTUMM3NPOBAHHOE PerynnpoBaHne C 06paTHOM CBA3bIO MO CKOPOCTU
obecneurBaeT 6onee BbICOKYI TOUHOCTb, YEM PerynnpoBaHue ckopoctu 6e3 obpaTHoI CBA3W. YnpaBneHue
CKOPOCTbIO MpUMeHsaeTca Tonbko B VLT® AutomationDrive FC 302.

. PerynupoBaHue KpyTAlero MomeHTa. 3TOT TUM yNpaBieHNA UCMONb3yeTCA B PEXMME MarHUTHOrO NMoToKa C
obpaTHOI CBA3bIO OT SHKOAEpa 1 obecneymBaeT NPEBOCXOAHbIE XapaKTEPUCTMKN BO BCEX YeTblpex KBagpaHTax U Ha
BCeX CKOPOCTAX fABUraTena. YnpasneHne KpyTALLMM MOMEHTOM npumeHseTcs Tonbko B VLT® AutomationDrive FC
302.
DyHKUMA perynmpoBaHuna KpyTALEero MOMEHTa UCMOJb3yeTcsA B NPUMEHEHMSAX, TAe KPYTALMUA MOMEHT Ha BbIXOAHOM
Basly ABWraTens ynpasnseT NpYMEHEHNEM 3a CYeT KOHTPOA HanpsxeHui. HacTpolika KpyTalwero MomeHTa
BbINONHAETCA NOCPeACTBOM HAaCTPOMKN aHaNoroBoro unv uMdpoBoro 3agaHnsa, UNn 3agaHusa no WwuHe. Ana
MCNosb30BaHNA GYHKLUN perynnpoBaHUA KPyTALEro MOMeHTa peKoMeHAyeTcA NpoBecTu npoueaypy nonHon AAL,
NMOCKOMbKY MpaBuibHble AaHHble ABUraTens Ype3BblyaliHO BaXKHbl AN ONTMMasbHON pPaboTbl.

. YHpaBneHme TEXHONOrn4yeCcknm npoLeccom. MCI'IO)'IbSyETCﬂ ANA perynnpoBaHnA NapameTpoB NPUMEHEHNS,
n3mMepAemMblIX pPasiMiHbIMA AaTYNKaMin (Hanpmmep, AaTYMKOM AaBneHuA, TemnepaTtypbl, pacxona) N KOppeKTNnpyemblX
NOAKNIYEHHbIM ABUraTenem C NOMOLLbIO HaCcOoCa NN BEHTUNATOPA.

~\J00%

Ref. -
Handling + @ 0%

(Illustra-
tion
) - PID Scale to To motor

speed control

130BA359.12

\
*[-1]

e | o] [
(Illustra- ‘ ‘
tion) ‘ - ‘

P 20-81 =5 P4-10

PID Normal/Inverse Motor speed
Control direction

PucyHok 11.7 Bnok-cxema perynstopa ¢ 3aMKHYTbIM KOHTYPOM
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Mporpammupyembie GyHKUUN

XOoTA 3HaueHUA Mo ymonuaHuio Ana npeobpasosaTenia YacToTbl B 3aMKHYTOM KOHType 06bluHO obecneumnBaiot
YAOBEeTBOPUTESNIbHbIE paboune XapakTeprCTUKY, ynpaBieHne CUCTEMON YacTo yAaeTCAa ONTMMM3NPOBaTb HAaCTPONKON
HekoTopbix napameTpos MN-ynpasneHus. inA BbINOAHEHUA 3TOW ONTUMM3ALMU UCNOMb3yeTcA GYHKLMA daemomamuyeckou

Hacmpouku.
. MHBepcHoe perynMpoBaHme — CKOPOCTb ABUraTens MoBbIWAETCA NPW BbICOKOM CUTHane obpaTHOM CBA3W.

. MyckoBas yacToTa NO3BOMAET CUCTEME ObICTPO AOCTUYL paboyero COCTOAHUA, Npexae YeM yrnpaBneHue 6yaer
nepegaHo MA-perynatopy.

. BCTpOEeHHbIN GUNBTP HUXKHKX YacTOT — CHUXKAET MOMexu B CUrHane obpaTHOl CBA3M.

11.2.7 O6paboTKa CUrHANOB ynpaBneHns

Cm. pa3pen AKmugHble/HeakmugHele napamempeol 8 pd3Jiu4HbIX pexxumax ynpassieHus npeo6pa3oeamenﬂ yacmomel B
pyKosoacmee no npoepamMmuposaHuto anAa nonyyvyeHmns CBefieHN O AOCTYNHbIX KOHCI)VII'ypaLl,I/IHX ynpaeneHua B 3aBUCUMOCTU
OT TOro, Kakown ABuratenb Bbl6paH — ABuUratenb nepemMeHHOro Toka unn HEABHOMOJIOCHbIN ABUraTenb C NOCTOAHHbIMU

MarHutTamu.

11.2.7.1 Crpyktypa ynpasnenusa B VVC*

P4-13 e
Motor speed P 4-19 n
high limit (RPM) Max. output freq. §
P 1-00 414 P 1-00 )
Config. que Motor speed Config. mode +f max. 8
! high limit (Hz) | N
| High p 3xx } Motor ] L
| controller
Ref. } — | A
J/ Ramp -f max.
/TN

Low
P4-11 P4-19
P Motor speed R
2)— rocess low limit (RPM) Max. output freq.

P4-12 bor
Motor speed - +f max.
N/

P 7-20 Process feedback low limit (Hz) + Speed Motor
1 source PID controller

P 7-22 Process feedback -
2 source

\/\\-%

-f max.

P 7-00 Speed PID

feedback source

PucyHok 11.8 CTpykTypa ynpaBneHus B pexume VVC' ans KoHGUrypaumii ¢ pasomMKHYTbIM 1 3aMKHYTbIM KOHTYPOM

Ha PucyHok 11.8 pe3ynbTupytollee 3alaHne oT cucTeMbl GOPMUPOBAHMSA 3afaHNA NPYHUMAETCA 1 NepefaeTca Yepes Cxembl
OrpaHMYeHns N3MEHEHUS CKOPOCTM U OFPAHNYEHNA CKOPOCTU U TOJIbKO MOCe 3TOro UCMOMb3yeTcsa ANs yrnpasieHns
ZBuraTtenem. 3aTem BbIXOLHOW CUTHaN CUCTEMbI YNpaB/ieHVs ABUraTesleM OrpaHUYMBaAETCA MAKCUMabHBIM YaCTOTHBIM

npegenom.

Ona Mapamemp 1-01 Motor Control Principle yctaHoBneHo 3HaueHue [1] VWCY, a gpna napamemp 1-00 Configuration Mode —
3HaueHwue [0] PazomkHymebil koHmyp Ecnu napameTp napamemp 1-00 Configuration Mode nmeeT 3HaueHue [1] Speed closed
loop (Ck-cmb, 3aMKH.KOHM.), pe3ynbTupyloLlee 3afaHne nepefaeTca OT CXeM OrpaHUYeHNA U3MEHEHUS CKOPOCTU 1
orpaHuyeHua ckopoctn Ha MNA-perynatop ckopoctu. MapameTtpbl NMU-perynnpoBaHna cKkopocTn BXOAAT B 2pynny
napamempos 7-0* Speed PID Ctrl. (M[J-peaynam.ckop.) Pe3ynbtupytowee 3agaHue ot NUO-perynatopa ckopoctu nepepaercs
OnA ynpasrieHnsa ABuUrateNieM C orpaHUYeHnem no npefenbHol YacToTe.

Yro6b1 ncnonb3loatb MUI-perynatop npouecca Ans perynmpoBaHua B 3aMKHYTOM KOHTYpe, HanpruMmep, CKOPOCTU UK
JaBneHua B yrnpasnseMol cucteme, Bbibepute [3] 3amkHymell koHmyp B Nnapametpe napamemp 1-00 Configuration Mode.
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MapameTpbl NMNO-perynsaTopa npouecca HaxofdATcA B 2pynnax napamempos 7-2* Process Ctrl. Feedb (OC d/ynpasn. npoy.) n
7-3* Process PID Ctrl. (Ynp.[-pez.npou.)

11.2.7.2 BHyTpeHHee perynvpoBaHuie Toka B pexume VVC*

Korpa KpyTAwWmMin MOMeHT ABUraTensa npeBblllaeT NpefesibHble 3HaYeHNA KPYTALLEro 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 Npefena no TOKy B ABUraTeflbHOM WM B PEKYNepaTVBHOM peXxnme, OH
CTPEMUTCA KaK MOXHO CKOpee CHM3UTb TOK HVXe YCTaHOBNEHHbIX NpefenoB AfA MOMeHTa 6e3 notepu ynpasneHus
3neKTpoABUraTenem.

MG16C350 Danfoss A/S © 11/2017 Bce npaBa 3awyLyeHbl.
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Mpumepbl NnpMeHeHuA VLT® HVAC Drive FC 102

12 Tpumepbl npyMeHeHnA

Mprmepbl, NprBefeHHble B AaHHOM pa3fene, HOCAT MapameTpbi
CNpaBOYHbIV XapaKkTep Ana Hanbonee PacnpoCTPaHEHHbIX o DyHKumA HacTporiika
C/lyyaeB MpUMeHeHuA. g Mapamemp [1] Brsmiou.
§ 1-29 Automatic | nonHoti AAL

HacTpoiikn napameTpoB ABNAOTCA ~ | Motor

pervoHanbHbIMM MO YMONYAHWIO, eC/IN He yKa3aHo Adaptation

NHoe (BblbupaeTca B napamemp 0-03 Regional (AMA)

Settings). MNapamemp [0] He

MapameTpbl, MMeloLiMEe OTHOLIEHNE K K/IEMMaM, a 5-12 Terminal | ucnonesyemca

27 Digital Input

TaKXe X 3HayeHMA yKa3aHbl pAAOM CO CXeMaMu.

Mpun HeO6XOAMMOCTM OTOBPAXKATCA HACTPONKM
nepeksoyaTenein ana aHanoroBbIX TEPMUHAIOB
knemm A53 vnu A54.

Mpw ncnonb3sosaHum dyHKumm STO, ana paboTbl
npeobpasoBaTenia YacToTbl C
3anporpaMMMpPOBaHHbIMN 3HAYEHNAMN 3aBOACKNX
HaCTpoeK Mo yMonuYaHuo mexay Knemmamu 12 n
37 MOXeT NoHagobuTbCA NepemMblyka.

KoHdurypaumm nposoaku ans
aBTOMaTWYeCKoW aganTtaymm
neuratens (AAL)

* = 3HayeHVe NO yMon4aHmio

MpumeyaHna/KommeHTapum.

Hactponte epynny napamempos

1-2* [laHHble 0suzamens B

COOTBETCTBUN C

XapaKTepuctnkammn asuratens,

B3ATbIMM C NACNOPTHOMN

TabnUuKM.

Tabnuua 12.2 KoHpurypauma nposoaku ana AAJ] 6es

MOAKNIOYEHHO Knemmbl T27

Ta6bnuua 12.1 KoHdurypauma nposogku ana AAJ c
noaknyeHHon Knemmon T27

Feedb. Value

MapameTpbl
° OyHKUMA Hactpoliika
2 Mapawemp T Bovon 12.2 KoHdurypauma npoBoaku ans
% 1-29 Automatic | nonroi AAJ dHaJ1I0roBoro 3afgaHnAa CKOpoCTn
[aal
~ [ Motor .
Adaptation apameTpbl .
(AMA) ITI g DyHKuMA Hactpoiika
*
MNapamemp [2]* Beibee, § Itapamemp 0078
; . 2| 6-10 Terminal
5-12 Terminal | uHeepcHebil 2
L]
27 Digital Input 53 Low Voltage
*
* = 3HayeHrie No yMONYaHuio +10V 50! HapaMemp' 108
MprumMeyaHna/KoMMeHTapun. AIN 53 563-: TZ”;TGI
HacTpoiite 2pynny napamempos AIN 544 igh Voltage
1-2* JlaHHble deuzamens B com 55 llapamemp 0 06/MmH
AOUT 42 6-14 Terminal
COOTBETCTBUU C 0-10V
Com 39 53 Low Ref./
XapakTepucTMKamu fBuraTens,
. \ Feedb. Value
B3ATbIMM C NacrnopTHON U-1
TabnnuKm E lNapamemp 1500 06/MuH
6-15 Terminal
A53 53 High Ref/

* = 3HayeHvie N0 YyMONYaHMio

MpumeyaHna/KommeHTapum.

Ta6nuua 12.3 KoHpurypaumsa npoBoAKU ANl aHaNoroBoro

3alaHNA CKOPOCTU (HanpsXeHue)
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Mpyimepbl NnpuMeHeHUs

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

MapameTpbl
= QyHKUMA HacTtponka
& | Mapamemp 4 mA*
\ § 6-12 Terminal
T |53 Low Current
+10V 50 lMapamemp 20 mA*
AIN 53 + 6-13 Terminal
AIN 54 53 High Current
COM 55 lMapamemp 0 06/MUH
AOUT 42 " 4-20mA | 6-14 Terminal
com 39 53 Low Ref./
Feedb. Value
v Mapamemp 1500 06/mMuH
Ij' 6-15 Terminal
A53 53 High Ref./

Feedb. Value

* = 3HayeHrie NO yMONYaHuio

MprumMeyaHna/KoMMeHTapun.

Ta6bnuua 12.4 KoHpurypaumsa npoBoAKU ANA aHaNoroBoro

3aflaHNA CKOPOCTN (TOK)

12.3 KoHourypauma npoBogku ana nycka/

o~
Speed G
%
@
R
Start/Stop (18)
PucyHok 12.1 MNyck/octaHoB c Safe Torque Off
MapameTpbl
DOyHKUMA HacTponka
Mapamemp 91
5-10 Terminal 18 | MmnynecHbili
. Digital Input 3anyck
lMapamemp [6] OcmaHos,
5-12 Terminal 27 |uHeepcHeili
» |Digital Input

* = 3HayeHve No yMon4yaHuo

MNpumeyaHna/KommeHTapumn.

Ecnn gna

napamemp 5-12 Terminal 27

Digital Input BbIGpaHO 3HaueHue

[0] He ucnone3yemcs,

nepemblyka Ha Knemmy 27 He

OCTaHOBa
Tpebyetca.
MapameTpbl
FC o DOyHKUMA HacTpoiika o

124V " % Mapamemp [8] Mycx* §
+24V 13 § 5-10 Terminal g
DIN 18— —& | 18 Digital Input 2
DIN 19 Mapamemp [0] He
coM 20 5-12 Terminal ucnosnesyemca
DIN 27 27 Digital Input
DIN 29 Mapamemp 1]
DIN 32 ;
o 5-19 Terminal | Aeap.cueH.6e3 Tabnuua 12.6 KoHdurypauma nposoaku ana UMnynbCHOro

IN 33
o . 37 Safe Stop on.ocm nycka/ocTaHoBa

f * = 3HayeHve NO YMONYaHMIO
110 - NpumeyaHus/KoMMeHTapum. Speed E
AIN 53 Ecnu gna &C’?
AIN 54 napamemp 5-12 Terminal 27 §
COM 55 Digital Input BbIGpaHO 3HaueHue -
AOUT 42 [0] He ucnone3yemcs,
coOM 39 nepemblyka Ha Knemmy 27 He [
/\ Tpebyercs. J—|— rj
Latched Start (18)
Stop Inverse (27)
Tabnuua 12.5 KoHpurypauma npoBogKu AnA KomaHAbl
nycka/octaHoBa c Safe Torque Off
PucyHoK 12.2 IMnynbcHbIN 3anycK/OCTaHOB, MHBEPCHDIN
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Mpumepbl NnpMeHeHuA VLT® HVAC Drive FC 102
MapameTpbi 12.4 KoHdurypauma npoBoaKy ons
] Oyukuua | Hactpoitka BHelLLHero cbpoca aBapuitHoi
24V 12 flapawemp | [8] Tlycx CUrHaNM3aLMy
424V 13 5-10 Terminal 18
DIN 18 y |Digital Input NapameTpbi
DIN 19 »  |[lapamemp [10] Pesepc DyHKuMA Hacrpoiika
coM 20 5-11 Terminal 19 Tapavemp [1] Cépoc
DIN 27 Digital Input 5-11 Terminal
E:E ;z | Mapamemp 10] He 19 Digital Input
DIN 33 > 5-12 Terminal 27 | ucnone3ye- p ¥ = 3Hayenve Mo ymonuaHuIo
Digital Input mes MpumeyaHns/KoMMeHTapun.
Mapamemp [16] lpedycm. I
+10V 50 5-14 Terminal 32 |3a0., 6um 0
AIN 53 Digital Input
AIN 54 MNapamemp [17] Mpedycm.
Ccom 55 5-15 Terminal 33 |3ad., 6um 1
AOUT 42 _ Digital Input
§; lMapamemp
% 3-10 Preset
it Reference
MpepycT. 25% _
3agaHue 0 50% é
Mpeaycr. 75% %
3agaHue 1 100% 8
MpepycT.
3afaHue 2
MpepycT.
3afjaHue 3
* = 3HauyeHMe MO YMOYaHUIO
MpumeyaHnA/KoMMeHTapun. Ta6nuua 12.8 KoHpurypauma npoBofAKu AnsA BHewHero cbpoca
aBapuiHON CMrHanM3auumn

Tabnuua 12.7 KoHdurypauma npoBofKm Ana nycka/ocraHoBa

C peBepcom U 4 npepycTaHOBNEHHBIMU CKOPOCTAMM
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Mpyimepbl NpuMeHeHUs

PyKOBOﬂCTBO no NPOeKTNpoBaHMIO

12.5 KoHdurypauma npoBogku ona
3a/laHnA CKOPOCTN C MOMOLLbIO
Py4YHOro noTeHumomeTpa

12.6 KoHdurypauma npoBogKku ons
NOBbIWEHNA/MOHUXEHNA CKOPOCTU

MapameTpbl
MapameTpbl OyHKUnA Hactporiika
E; QOyHKUMA HacTpoiika 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
AN 4 53 High Voltage Tapamemp [21] Yeen.
Z(z)!\l/lJT ii Tapamemp 0 06/MnH 5—13.T.erminal CKop.
com 30 6-14 Terminal o 29 Digital Input
53 Low Ref/ g Mapamemp [22] CHux.
Feedb. Value % 5-14 Terminal | cxop.
u-l 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/NOHMKEHNA CKOPOCTU

Tabnuua 12.9 KoHpurypauma npoBoAKU ANA 3afiaHNA CKOPOCTM Speed :

(c nomoLblo PYYHOro NOTEHLMOMETpPA) Reference }___7/_/:\
|

i

Start (18) I

Freeze ref (27) ]

Speed up (29) ﬁ

Speed down (32) '—1

130BB840.12

|

.

PucyHok 12.3 lNoBblweHne/noHnXeHne CKopoctu
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Mpyimepbl NpuMeHeHUs

VLT® HVAC Drive FC 102

12.7 KoHdurypauma npoBogKku ona
noaknoyeHna cetn R5485

12.8 KoHdurypauma npoBogku ona
TepMuncTopa gsuratensa

MNapametpb! YBEJJOMJIEHU
= DyHKyuA Hactpoiika B TepmucTopax cnepyeT Mcnosiib3oBatb YCUNEHHyIo/
§ Mapamemp ny* [ABOWHYI0 M3ONALMIO B COOTBETCTBUMN € TpeboBaHMAMU K
o
2 8-30 Protocol usonauum PELV.
— | Mapamemp 1*
8-31 Address Mapametpb
llapamemp 9600% QOyHKyMA Hactpoiika
_ VLT
8-32 Baud Rate I Mapamemp [2] Omkn. no
* = 3HayeHVie N0 yMONYaHuio 1-90 Motor mepmucmopy
MNpumeyaHna/KommeHTapun. Thermal
BbibepuTte npoTokon, agpec un Protection
CKOPOCTb nepefaumn c Mapamemp [1]
NOMOLLbIO 3TUX MapaMeTpoB. 1-93 Thermistor |AHanozoswili
Source 8x00 53
* = 3HayeHve No yMon4aHuio
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 nopknioueHns

cetn RS485 Tabnuua 12.12 KoHdurypauus npoBoaku Ans Tepmucropa

Asurartena
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Mpuimepbl NnpuMeHeHUs PyKOBOACTBO MO NPOEKTUPOBAHMIO

12.9 KoHdurypauma npoBOAKM ONA KaCKag-KOHTporepa

Ha PucyHok 12.4 nokasaH npumMep CUCTeMbl CO BCTPOEHHbIM 6a30BbIM KacKafA-KOHTPOMIepOoM, C 1 HACOCOM C NMepemeHHOI
CKOPOCTbIO (Begylwmm) 1 2 Hacocamn € GUKCMPOBAHHOM CKOPOCTbIO, AAaTUMKOM 4-20 MA 1 3alMTHOW GNOKMPOBKOMN CMCTEMBI.
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PucyHoK 12.4 Cxema 3neKTpUYECKUX COeANHEHUI KaCKafHOro KOHTposepa
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Mpyimepbl NnpuMeHeHUs

VLT® HVAC Drive FC 102

12.10 KoHowurypauusa npoBogkmu ana
HaCTPOWMKN pene C NOMOLLbIO
NHTENNEKTYasIbHOro JIOrn4yeckoro

MapameTpbl

MNpumeyaHna/KommeHTapun.
Mpwn npeBbilWeHN Npefena AnA MOHUTOPa obpaTHOW CBA3U
BblaeTcs npedynpexoeHue 90 KoHm. s3Hkodepa. SLC oTcnexuBaeT

ynpasneHua npedynpexdeHue 90, KoHm. 3HKoOepa 1, ecnv npeaynpexaeHne
Mapamerpo CTAHOBUTCA UCTUHHBIM, cpabaTbiBaeT pene 1.
— BHelwHemy o6opynoBaHmMio MOXeT noTpeboBaTbcA 06CyKMBaHME.
E Oynkuna HaCTp?“Ka Ecnu owwnbka obpaTHON CBA3M ONYCKaeTCA HUXe rnpefena CHoBa
% flapamemp [1] Warning B TeueHue 5 ceKyHf, npeobpa3oBaTenb YacTOTbl NPOAOIKAET
@ 4-30 Motor (Mpedynpexade paboTy 1 npepynpexaeHue ncyesaert. BoinonHute cbpoc pene 1
Feedback Loss Hue) HaxaTnem KHonku [Reset] (C6poc) Ha LCP.
Function
lMapamemp 100 06/MuH Ta6nuua 12.13 KoHdurypauusa npoBoaKu ansa HacTpPOWKK pene
4-31 Motor C MOMOLLbIO VHTENIEKTYaNbHOIO JIOrMYECKOro yrpassieHus
Feedback Speed
Error 12.11 KoHdwurypauusa npoBogkm ana
’1";’;";’”"’ ¢ HaCOCOB C PUKCUPOBAHHOMN 1
- otor o
Feedback Loss nepemMeHHoOn CKOpPOCTbio
Timeout L1/L2/L3 L1/L2/L3 L1/L2/L3 2
Mapamemp [2] MCB 102 §
7-00 Speed PID [ # ***** ‘ g
Feedback Source \ i v | =
MNapamemp 1024* Ig N |
17-11 Resolution | & T Al
L IREE
Mapamemp [1] Bkn. ‘ @ &J\
13-00 SL R M -
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 us PucyHok 12.5 Cxema NOAKNIOUYEHMA HACOCOB C
Mapamemp [1] = (pasHo)* $UKCMpoBaHHOW 1 NepemMeHHOI CKOPOCTbio
13-11 Comparat
or Operator
Mapamemp 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 YMONYaHMio
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Mpuimepbl NnpuMeHeHUs PyKoBOACTBO MO NPOEKTUPOBaHUNIO

12.12 KoHdwurypauusa npoBogkm ana
yepefoBaHUA BeJyLLero Hacoca

L1/L2/13 L1/L2/13 L1/L2/13 ®
b N
[32]
FC <
o
m
- @
n
+
Ca
k3 ( \k3 K1 K1
k2 k1 K4 K3
K1 K2 K3 K4

PucyHoK 12.6 Cxema coefnHeHUN anA yepepoBaHuA
BeAyLlero Hacoca

Kaxnaplin HacoC foMmKeH GbITb MOAKIIOUEH K ABYM
KoHTakTopam (K1/K2 n K3/K4) ¢ mexaHnyeckomn
61M0OKMPOBKON. [10MXHbl 6bITb NPEeAyCMOTPEHbI TEMOBbIE
pene uam viHble CPeacTBa 3alnTbl ABUraTenen ot
neperpyskn B COOTBETCTBMM C MECTHbIMY MpPaBUnamMm uam
VHAVBMAYANbHbIMK Tpe6oBaHMAMN.

. Pene 1 (R1) n pene 2 (R2) — 310 pene,
BCTPOEHHbIe B Npeobpa3oBaTesib YacToTbl.

. Koraa pene o6ectoyeHbl, BCTPOEHHOE pere,
NoNyuMBLUEE CMTHAM MEePBbIM, BKIIOUAeT
KOHTaKTOpP, KOTOPbIi COOTBETCTBYET HACcOCy,
ynpasnsemomy 3tum pene. Hanpumep, pene 1
BK/loUaeT KoHTakTop K1, Hacoc KoToporo
CTAaHOBUTCA BeLYLMM.

. KoHnTaktop K1 6noknpyet koHTakTop K2
MeXxaHWYecKn, NpefoTBpaLlas NoaKIyeHe cetn
NMTaHWA Ha BbIXod NpeobpasoBaTens YacToThl
(4epes koHTakTOp K1).

. BcnomoraTenbHbIi pa3MbIKaloWmMiA KOHTaKT
KoHTakTopa K1 npepoTBpallaeTt BKOUeHne
KoHTakTOopa K3.

. Pene 2 ynpasnsaet koHTakTopom K4, KoTopbiii
BKJ/IOYAET 1 BbIK/IIOYAET HAcoC, MMEoLMI
bUKCMPOBaHHYIO CKOPOCTb.

. Mpun yepenoBaHnn oba pene obecToumBatoTCA, 1
Tenepb pene 2 6yget nonydyaTb CUrHan
cpabaTbiBaHus B KauecTse pene 1.

MG16C350 Danfoss A/S © 11/2017 Bce npaBa 3awyLyeHbl. 229



3akas npeobpa3soBaTens yacTo... VLT® HVAC Drive FC 102

13 3aka3 npeobpaszoBaTesns YacToTbl

13.1 KoHodurypatop npeobpasoBaTtens 4acToTbl

12 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
re - LI PP D[ Dxfxds [xDxx]xfal Jef [ef [ [ [ [of |

130BC530.10

Ta6bnuuya 13.1 Ctpoka Kopa Tuna

lpynna nsgenus [1-6 | |

Mopenb [7-10 | |

HanpsxeHune cetn | 11-12 | |

Kopnyc [13-15 [ |

AnnapatHas KoHdUrypaumsa [16-23 [ |

Ounbtp BY-nomex/npeobpasoatenb 16-17
4acToTbl C MOHWXXEHHbIMU
rapMoHuKammn/
12-UMNYNbCHBbINA

Topmo3 [18 | |
DOucnneir (LCP) [19 | |
NOKpPbITWE NeyaTHoOM niaTbl [20 | |
[lon. ycTponcTBO CeTV NUTaHuA [21 | |
Apantauma A [22 | |
Apantaumsa B [23 | |
Boinyck M0 [24-27 | |
A3bIK NporpammHoro obecrnevyeHus |28 | |
[on. ycTpoiictea A [29-30 [ |
[on. ycTpoiictea B [31-32 [ |
Jlon. yctpoiictea CO, MCO [33-34 | |
[lon. yctpoiictea C1 [35 | |

MporpammHoe obecneyeHve gon. 36-37
ycTpowcTs C

[on. yctpoiictea D [38-39 | |

Ta6bnuua 13.2 Mpumep Kofda Tna Ans 3akasa
npeo6pasoBarensa YacToTbl

MpaBunbHO CKOMMNOHOBATb Mpeobpa3oBaTesib YacTOTbl AfiA
KOHKPETHOIo NPUMEHEHMUS MOXKHO C MOMOLLbIO
KoHbUrypatopa npeobpasoBatens YacToTbl, Pa3MELLEHHOTO
B cetn VHTepHeT. KoHdurypatop npeobpazosatens
YacToOTbl MOXXHO HalTV B ceTu VIHTepHeT no agpecy
www.danfoss.com/drives. Konourypatop ¢opmupyeT CTpoKy
Koga Tvna v 8-pa3pAaHbI TOBAPHbLIA HOMepP, KOTOPbIN

HYXHO nepefaTb B MeCTHbI oduc npopax. MoxHo Takxe
co3pgaTtb nepeyeHb 060pyAoBaHMA A NPoeKTa C
HeCKONbKUMYM NO3ULMAMU N HamNpaBUTb ero TOProBoMy
npeactasutento Danfoss.

BoT npumep cTpoku Kopa Tvna:

FC-102P450T5E54H4CGCXXXSXXXXAOBXCXXXXDO

3HayeHnA CMMBOJIOB B CTPOKe CM. B 3Tow rnase. B
npriBeleHHOM Bbille Npumepe npeobpasoBaTesib YacTOTbl
F3 HacTpoeH Ha paboTy co cnegyloWwyMm onNuUAMM:

. QunbTp BY-nomex

. Safe Torque Off ¢ pene Pilz
. MeuyaTHasA Nnata C NOKPbLITUEM
. PROFIBUS DP-V1

B kKoMnneKT noctaBky npeobpasoBaTtenei 4YacToTbl
aBTOMATMYECKM BKJIIOUYAETCA A3bIKOBOW MaKeT Ana Toro
pervoHa, U3 KOToporo nocTynus 3akas. Mimetotca yetbipe
pervoHanbHbIX A3bIKOBbIX MaKeTa C YKa3aHHbIMU HUXe
Habopamu A3bIKOB.

A3bikoBon nakeT 1
AHINMNCKNIA, HeMeLKnI, GpaHLy3CKUiA, JaTCKWI, NCNAHCKUN,
WTaNbAHCKIA N GUHCKNIA.

fA3bikoBOW naket 2

AHMNIUACKNIA, HEMELIKUIN, KUTANCKNIA, KOPENCKUIA, AMOHCKUNA,
TalCKUI, TPaAULMOHHBIN KUTAaNCKNA 1 6axaca
(MHOOHe3MNCKN).

fA3bikoBoM naker 3
AHINNCKNIA, HEMELIKWIA, CFIOBEHCKUI, 6onrapcKuii,
cep6CKnin, PYMbIHCKMI, BEHFePCKUIA, YELLCKANA 1 PYCCKUIA.

AsbikoBOW nakert 4

AHITUNACKUIN, HEMELKNIA, UCnaHcKkuiA, anrnuickun (CLUA),
rpeuyecknit, 6pasunbCKUn NOPTYranbCKui, TYPeLKUin 1
NOMbCKUN.

YT106bI 3aKa3aTb NprBOAbLI C APYrIM HAOOPOM fA3bIKOB,
0bpaTuTecb B MECTHOE TOProBOE NPeACTaBUTENIbCTBO
Danfoss.
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3akas npeoGpasoBaTenﬂ YyacTo... PyKOBOﬂCTBO Nno NPOeKTNpoBaHNIO

13.1.1 Kog tTvina gna opopmneHus 3akasa Ha kopnyca E1-E2

OnucaHune MNos. Bo3MoOXKHble BapmnaHTbl
lpynna nspenua 1-6 FC-102
Mopenb 8-10 P355-P630
HanpsxeHune cetn 11-12 T4: 380-480 B nepem. ToKa
T7: 525-690 B nepem. ToKa
Kopnyc 13-15 E0O: IPOO (waccn — pnsA ycTaHOBKM BO BHELWIHEM Kopryce)

CO00: IPOO/waccu ¢ TbiIbHbIM KaHaNoOM U3 HepkaBetolen ctanmn
E21: IP21 (NEMA 1)

E54: IP54 (NEMA 12)

E2M: IP21 (NEMA 1) c ceTeBbIM 3KpaHOM

E5M: IP54 (NEMA 12) ¢ ceTeBblM 3KpaHOM

Qunbtp BY-nomex 16-17 H2: punbTp BY-nomex, knacc A2 (CTaHAAPTHBIN)

H4: dunbtp BY-nomex, knacc A1V

B2: 12-umnynbcHbI NpuBog ¢ ¢unbTpom BY-nomex, knacc A2
B4: 12-umnynbcHbI npuBog ¢ ¢unbTpom BY-nomex, knacc Al
N2: LHD ¢ ¢unbtpom BY-nomex knacca A2

N4: LHD ¢ ¢punbtpom BY-nomex knacca Al

Topmos 18 B: TopmosHom IGBT yctaHoBneH
X: TopmosHom IGBT otcyTtcTByeT
R: Knemmbl pexuma pekynepauum
S: TopMo3 + pekynepayus
Oucnnen 19 G: rpaduyeckas naHenb mectHoro ynpasneHus (LCP)
N: undposas naHenb MectHoro ynpasneHus (NLCP)
X: 6e3 naHenn MecTHOro ynpasneHus
MOKpbITUE MeyaTHON nnaTbl 20 C: meyaTHaA nnata ¢ NOKpbITUEM
[lon. ycTpONCTBO CeTn NUTaHnA 21 X: 6e3 gon. ycTpoicTBa cetn
3: pasbeAviHNTENb CeTU 1 NpefoXpaHUTeNb
5: pasbeaviHUTENb CeTU, NPeAOXPaHUTENb U pa3fenieHre Harpy3Ku
7: NnpegoxpaHuTenb
A: npepoxpaHnTeNb U pasfeneHne HarpysKku
D: paspgeneHuvie Harpysku
Apantauus 22 X: cTaHp@apTHbIE TOUKM BBOAA Kabens
ApanTauusa 23 X: 6e3 aganTtauuu
Bobinyck MO 24-27 JencTeytowee MO
A3bIK NporpammHoro 28 X: cTaHAapPTHBIA NaKeT A3blKOB
obecneyeHua

Ta6nuua 13.3 Kog Tmna ana opopmneHns 3akasa Ha kopnyca E1-E2?

1) JocmynHo moneko 0118 ycmpolicms, paccqyumaHHbix Ha 380-480 B.
2) Mo gonpocam cepmugpukayuu 018 NpUMeHeHUsA HA CyO0ax peKoMeHOyemcsa NoJlyYums KOHCYIbMayuio y U32o0mosumeris.
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3akas npeobpa3soBaTens yacTo... VLT® HVAC Drive FC 102

13.1.2 Kog tTvina gna opopmneHus 3akasa Ha kopnyca F1-F4 n F8-F13

OnwucaHune Mo3. [Bo3MoOXHble BapuaHTbI

lpynna 1-6 |FC-102

nspenus

Mopenb 8-10 |P315-P1400 kBt

HanpsxeHune 11-12 | T4: 380-480 B nepem. ToKa

cetn T7: 525-690 B nepem. ToKa

Kopnyc 13-15 [C21: IP21/NEMA TN 1 C TbifIbHbIM KaHaNIOM M3 HepX<aBeloLen ctanm

C54: IP54/1vn 12, ToiNbHBIA KaHan U3 HepaBeloLlen ctanu

E21: IP21/NEMA t7n 1

E54: IP54/NEMA tvn 12

L2X: IP21/NEMA 1 c noacseTkoi wkada n posetkon IEC 230 B

L5X: IP54/NEMA 12 ¢ noacseTkoi wkada un posetkon IEC 230 B

L2A: IP21/NEMA 1 ¢ noacBeTtkon wkada n posetkorr NAM 115 B

L5A: IP54/NEMA 12 c nogcseTkol wkada n posetkon NAM 115 B

H21: IP21 ¢ HarpeBaTefibHbIM MPUOOPOM 1 TEPMOCTATOM

H54: IP54 ¢ HarpeBaTenem n TepMoCTaToOM

R2X: IP21/NEMAT ¢ HarpeBaTenem, TepmocTaTom, NOACBeTKON 1 po3eTkon IEC 230 B
R5X: IP54/NEMA12 c HarpesaTenem, TepmMoCTaToM, NoAcBeTKkon u poseTtkon IEC 230 B
R2A: IP21/NEMA1 c HarpeBaTenem, TepmoctaTtom, nogcseTkom un posetkorn NAM 115 B
R5A: IP54/NEMA12 c HarpeBaTtenem, TepMmocTaTom, noacseTkon n posetkon NAM 115 B

Qunbtp BY- 16-17 [H2: dunbtp BY-nomex, knacc A2 (cTaHAAPTHbIIA)

nomex H4: punbtp BY-nomex, knacc Al

HE: gaTumk octaTouyHOro Toka ¢ ¢punstpom BY-nomex knacca A2

HF: paTunk octaToyHoro Toka ¢ ¢punsTpom BY-nomex knacca Al

HG: IRM ¢ BY-punbtpom Knacca A2

HH: IRM ¢ BY-punbTpom Knacca Al

HJ: knemmbl NAMUR 1 ¢unbtp BY-nomex knacca A2

HK: knemmbl NAMUR ¢ BY-dunbtpom knacca Al

HL: paTumnk octatoyHoro Toka ¢ Knemmamm NAMUR n ¢unbtpom BY-nomex knacca A2

HM: patumk octatouHoro Toka ¢ knemmamv NAMUR un ¢unbtpom BY-nomex knacca Al

HN: IRM ¢ knemmamn NAMUR n BY-dunbtpom knacca A2

HP: IRM ¢ knemmamu NAMUR un BY-punbtpom knacca Al

N2: npeobpa3zoBaTenb YacTOTbl C MOHWKEHHBIMW FAPMOHUKamMy U dunbTpom BY-nomex knacca A2
N4: npeobpasoBaTenib YaCTOTbl C MOHVXXEHHBIMU rapMOHMKamu 1 GunbTpom BY-nomex knacca Al
B2: 12-umnynbcHbIn npusog ¢ ¢unbtpom BY-nomex, knacc A2

B4: 12-umnynbcHbIn npueog ¢ dunbtpom BY-nomex, knacc Al

BE: 12-uMnynbCHbIA + AaTuMK ocTaToyHoro Toka ana cetert TN/TT + dunbtp BY-nomex knacca A2

BF: 12-umnynbcHbI + AaTumk octaTouHoro Toka ana cetert TN/TT + éunbtp BY-nomex knacca Al

BG: 12-umnynbcHbin + IRM gna cetn IT + dunbtp BY-nomex knacca A2

BH: 12-umnynbcHbin + IRM gna cetw IT + dunbtp BY-nomex knacca Al

BM: 12-umMnynbCHbIN + faTuMK octatouHoro Toka ana ceteir TN/TT + knemmbl NAMUR + ¢unbtp BY-nomex knacca
A1V

Topmos3 18 | B: Topmo3sHow IGBT ycTaHoBneH

X: TopmosHom IGBT otcyTcTByeT

C: Safe Torque Off ¢ pene 6e3onacHoctn Pilz

D: Safe Torque Off ¢ pene 6e3onacHoctu Pilz n TopmosHoi IGBT

R: Knemmbl pexxnma pekynepauum

M: kHonka aBapuiHoro octaHoBa IEC (c pene 6e3onacHocTu Pilz)

N: kHonka aBapuiHoro octaHoBa IEC ¢ Topmo3Hbim IGBT 1 knemmamu Topmosa
P: kHonKa aBapwuiiHoro octaHoBa IEC ¢ knemmammn pekynepauum

Oucnnen 19 | G: rpaduyeckasn naHenb mecTHoro ynpasneHus (LCP)
MokpbiTne 20 | C: mevaTHas nnata C NOKpbITYEM

nevyaTHom

nnaTbl
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3aka3 npeob6pa3oBaTens 4acro...

PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHNIO

OnwucaHune Mo3. [Bo3MoOXHble BapuaHTbI
Hon. 21 X: 6e3 pgon. ycTpoiicTBa cetn
YCTPOWCTBO 3: pasbeauHUTENb CeTU 1 NpefoXpaHnTeNb
ceTn NUTaHuA 5: pasbeanHUTeNb CeTU, NPefoXpaHnTeNb 1 pasfeneHne Harpysku
7: npepoxpaHuTenb
A: npefoxpaHnTeNb U pasaeneHne Harpyskm
D: paspeneHvie Harpysku
E: ceTeBOI pacuenutenb, KOHTAKTOP U NpPeaoXpaHnTenn
F: ceTeBON aBTOMaTUYECKWIA BbIKNlOYaTeNlb, KOHTAKTOP 1 NpeAoxpaHuTenu
G: ceTeBOW pacuenuTenb, KOHTAKTOP, KNEMMbl pa3AeNneHna Harpyskn 1 npepoxpaHnten
H: ceTeBOI aBTOMaTMYECKWI BblK/OYaTeNb, KOHTAKTOP, KNEMMbl pasfeneHna Harpysku 1 npeaoxpaHuTen
J: ceTeBON aBTOMaTMYeCKUI BblKNOYaTeNlb U NPeAOXpaHUTENN
K: ceTeBOI aBTOMaTMYECKWI BbIK/OYaTENb, KNEMMbI Pa3fieneHna Harpyskmn n npefoxpaHuTenu
Cunosble 22 [X: 6e3 gon. ycTponcts
Knemmbl 1 E: cunoBble Knemmbl, 3awmileHHble npegoxpaHutenammn 30 A
nyckartenun F: cunoeble knemmbl Ha 30 A ¢ 3aWwmMTON NpefoOXpaHNTENeM 1 PyYHON nyckaTenb asuratena 2,5-4 A
Asurartens G: cunoBble Knemmbl Ha 30 A ¢ 3aWMTON NpegoxpaHuTenemM U PyYyHOW nyckaTteno asuratena 4-6,3 A
H: cunosble kKnemmbl Ha 30 A ¢ 3awmMTON NpefoXpaHUTENeM 1 PYyYHON nyckaTesb asuratens Ha 6,3-10 A
J: cunosble kKnemmbl Ha 30 A ¢ 3awWMTON NpefoXpaHUTENeM 1 PyYHOWN nyckatenb Asuratena Ha 10-16 A
K: nBa py4yHbIX nyckatena gsuratens 2,5-4 A
L: gBa pyyHbix nyckatena gsuratens 4-6,3 A
M: pBa py4HbIX nyckatena gsuratens 6,3-10 A
N: aBa pyyHbix nyckatena gsuratensa 10-16 A
HononHutenbH 23 X: 6e3 pgon. ycTpoiicTs
bIl UCTOYHUK H: nctounuk nutanmna 5 A, 24 B (gna Hyxp 3akasumka)
nutaHuAa 24 B J: BHelHee yCTPONCTBO KOHTPONA Temneparypbl
N BHellHee G: UCTOYHMKM NUTaHWA 5 A, 24 B (ana HyXXA 3aka3umMKka) U BHellHee YCTPONCTBO KOHTPONA TemrepaTypbl
YCTPOWCTBO
KOHTpONA
Temneparypbl
Bbinyck MO 24-27 | Dencteyiowee MO
A3bIK 28 | X: cTaHAAPTHBIA NaKeT A3bIKOB
nporpammHor
o
obecneyeHun

Ta6bnuua 13.4 Kog Tna ana opopmneHns 3akasa Ha kopnyca F1-F4 n F8-F132

1) Tpebyemcs nodksmiouerue nnam VLT® PTC Thermistor Card MCB 112 u VLT® Extended Relay Card MCB 113.

MG16C350
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3akas npeobpa3soBaTens yacTo... VLT® HVAC Drive FC 102

13.1.3 3aka3 gononHuTenbHOro 060pya0BaHNA OIS BCEX KOPMYCOB VLT® HVAC Drive FC 102

OnucaHune Mos. Bo3morkHble BapuaHTbl

Jon. yctponctea A 29-30 AX: 6e3 pon. ycTpoicTtBa 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. ycTpoincTea B 31-32 BX: 6e3 pgon. ycTpoincTs

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 I/0 Module MCB 101
BP: VLT® Relay Card MCB 105

JononHnTenbHble ycTpoinctea CO/EQ 33-34 CX: 6e3 pon. ycTponcTs
JononHnTenbHble ycTpoinctea C1/nepexogHuk A/B ana rHesga C 35 X: 6e3 pon. ycTpomncTs

R: VLT® Extended Relay Card MCB 113
MporpammHoe obecneyeHune gon. ycrpoincts C/ 36-37 XX: cTaHAapTHbIN KOHTponnep

Jon. yctponcrea E1

Jon. yctponctea D 38-39 DX: 6e3 pon. ycTponcTs
DO: VLT® 24 V DC Supply MCB 107

Tabnuua 13.5 Koa Tna AnAa opopmneHumn 3akasa AononHuTenbHoro obopynosaHua FC 102

13.2 Homepa ana 3akasa JONONHUTENbHbIX YCTPONCTB/KOMMNEKTOB

13.2.1 Homepa anA 3akasa gOMONHUTENbHbIX YCTPOUCTB D: pe3epBHbI UCTOUHUK NUTaHNA

24 B
OnuncaHue Homep ansa 3akasa
be3 nokpbiTua C nokpbiTnem
VLT® 24 vV DC Supply MCB 107 130B1108 130B1208
Tabnuua 13.6 Homepa AnA 3akasa AONONHUTENbHbIX YCTPONCTB D
13.2.2 Kopbl A4nA 3akasa nporpammHoro obecneyeHus
OnucaHune Homep ana 3akasa
VLT® CpepcTBo KoHburypuposaHua MCT 10 — 1 nonb3osaTens. 13081000
VLT® CpepcTBo KoHpurypuposarua MCT 10 — 5 nonb3osaTeneii. 130B1001
VLT® Cpenctso koHdurypuposaHua MCT 10 — 10 nonb3osateneii. 130B1002
VLT® Cpenctso KoHdurypuposaHua MCT 10 — 25 nonb3osaTeneii. 130B1003
VLT® CpepcTBo KoHburypuposarua MCT 10 — 50 nonb3osateneil. 130B1004
VLT® CpepcTBo KoHburypuposarua MCT 10 — 100 nonb3osaTteneit. 130B1005
VLT® Cpeactso KoHdurypuposanus MCT 10 — HeorpaHMyeHHOe YnCo nonb3oBaTenei. 130B1006

Tabnuua 13.7 Koabl anAa 3akasa NporpammHoro obecneyeHus
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PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHMIO

13.2.3 Homepa [na 3aKa3a KOMNNEKTOB

Tun

|0nv|caH|/|e

Homep pna 3akasa

Pa3nuyHble ycTpoictea

USB-nopTt B ABepw, E1 n F1-F13

Habop yanuHutenen USB gna goctyna K ynpasneHuto
npeobpasoBaTesiem 4acTOTbl Yepe3 NOopTaTVBHbIN KoMMbloTep 6e3
OTKPbITUA Koprnyca npeobpasosaTens.

E1-E2 - 130B1156
F1-F13 - 176F1784

BepxHuin BBOg — Kabenu

Mo3sonser yCTaHaBNuBaTb Kabenu asuratens yepes BePXHIOK YacTb

Lkadp 400 mm (15,7 prorima) —

nsuratens, F1/F3 Kopnyca fBuratens. [JonkeH UCNONb30BaTbCA C KOMMIEKTOM O6LLMX 176F1838
Knemm asuratens. Tonbko ana kopnycos F1/F3. Lkap 600 mm (23,6 plorima) —

176F1839
BepxHuii BBOg — Kabenu Mo3Bonset ycTaHaBnMBaTb Kabenu aBuratens yepes BEPXHIOI YacTb Lkadp 400 mm (15,7 prorima) —

nsuratens, F2/F4 Kopnyca fBuratens. [JonmkeH UCNonb30BaTbCA C KOMMIEKTOM 06LLMX 176F1840
Knemm asuratens. Tonbko ana kopnycos F2/F4. Lkap 600 mm (23,6 gtorima) —

176F1841

BepxHuit BBOg — Kabenu
fBUraTens,
F8-F13

MNo3BonseTt ycTaHaBnMBaTb Kabenu aBuratens yepes BEPXHIOI YacTb
Kopnyca fBuratens. [JomkeH MCNonb30BaTbCA C KOMMIEKTOM 06X
Knemm asuratens. Tonbko ana kopnycos F8-F13.

O6palyanTecb Ha 3aBofg

BepxHuin BBOg — Kabenu

Mo3sonsaer yCTaHaBNuBaTb Kabenu ceTeBOro NUTaHuA yepes BEPXHIOW

Lkadp 400 mm (15,7 prorima) —

psuratens, F1-F2 yacTb WKada Ha CTOpOHe NuTaHUA. KoMmnnekT MoXeT ObITb 3akasaH ¢ 176F1832
KOMMAeKTOM Knemm asuratens. Tonbko ana kopnycos F1-F2. Lkad 600 mm (23,6 plorima) —
176F1833
BepxHuin BBog — Kabenu cetn |lo3Bonser ycTaHaBnuBaTb Kabenn ceTeBOro nutaHuA yepes BepxHio | Lkad 400 mm (15,7 aronma) —
nutaHuA, F3-F4 ¢ pacuenutenem [yactb wKada Ha CTOPOHe NUTaHUA. KoMnnekT MoXeT ObITb 3akasaH ¢ 176F1834
KOMMAeKTOM Knemm asuratens. Tonbko ana kopnycos F3-F4 c Lkad 600 mm (23,6 glorima) —
pacuenutenem. 176F1835
BepxHuin BBog — Kabenu cetn |[lo3Bonser yctaHaBnuBaTh Kabenn ceTeBOro nutaHuA yepes BepxHio | Lkad 400 mm (15,7 pronma) —
nutaHua, F3-F4 YacTb WKada Ha CTOPOHe NUTaHUA. KOMNIEeKT MOXeT ObiTb 3aKasaH ¢ 176F1836
KOMMNNEeKTOM Knemm fsuratend. Tonbko ana kopnycos F3-F4. Lkad 600 mm (23,6 plorima) —
176F1837

BepxHuit BBOg — Kabenu cetn
nuTaHusA,
F8-F13

MNo3BonseT ycTaHaBnMBaTb Kabenn ceTeBOro NMUTaHNA yepes BEPXHIO
YacTb WKada Ha CTOPOHe NUTaHUA. KOMNIEKT MOXeT ObiTb 3aKasaH C
KOMMAEeKTOM Knemm asuratens. Tonbko ana kopnycos F8-F13.

O6palyanTecb Ha 3aBoj

BepxHuii BBog — Kabenu
neprdepninHONn WnHbl, E2

MNo3Bonset ycTaHaBnuBaTb Kabenn nepudepuinHon WirHbI Yepes
BEPXHIOI YacTb NpeobpasoBaTens yacToTbl. [py ycTaHOBKE KOMMIEKT
MMeeT cTeneHb 3awmTbl IP20/waccy, HO ANA NOBbIWEHNA HOMKHaNa
3aLMUTbl MOXKHO MCMOJMb30BaTh APYrov OTBETHbIN KOHHEKTOp. TosnbKo
anAa kopnyca E2.

176F1742

O6wWwue Knemmbl aBuraTens,
F1-F4

MpepocTaBnseT WrHbl U 06opyaoBaHNe, Heobxoarmoe Ans
NoAKNOYEeHNA KNnemm ABuUratena OT NOoAK/YaeMblX NapannesbHo
MHBEPTOPOB K OAHOW KiieMMe (Ha Kaxkaylo ¢pasy) Ana noanepku
YCTaHOBKM Habopa ANiA BEpPXHEro BBOAA CO CTOPOHbI ABUraTens. 3ToT
KOMMNEKT paBHO3HAUeH Onuuu obLMX KNemm fBuratens y npvBoga.
JTOT KOMMNEKT He TpebyeTca [ANA YCTaHOBKM KOMMJIEKTa BEPXHETO
BBOJla CO CTOPOHbI ABUraTens, eciv Npu 3akase npusoga 6Gbina
yKa3zaHa onuusa obLyx Knemm gBuratens.

TakXe pekoMeHAYyeTCA MCNoNb30BaTb ANA MOAKMIOYEHUA BbIXOAA
npeobpasoBatesnsi YacToTbl K BbIXOAHOMY GUILTPY UMW BbIXOAHOMY
KOHTaKTopy. ObLyMe Knemmbl ABUraTeNs yCTPaHAT HEOOXOANMOCTb B

Mcnonb3oBaHMM Kabenen paBHOI;I ANNHDbI OT KaXXAoro n3 MHBepPTOpPOB K

o6Lel Touke Ha BbIXOLHOM dunbTpe (Unu asuratene).

Lkad 400 mm (15,7 prorima) —
176F1845

Lkad 600 mm (23,6 plorima) —
176F1846

Kopnyc NEMA 3R, E2

MNpepHa3HaueH ana ncnonb3osaHua ¢ IPO0/IP20/waccu ana
obecneyenns knaccos 3awmtl NEMA 3R unn NEMA 4. Takue Kopnyca
npeAHa3HayeHbl A4 UCMONb30BaHNA BHE MoMeleHnin, obecneymnsas
onpefeneHHyto 3alWmnTy OT MOrOAHbIX YCI0BUIA. TonbKo ANA KOprycoB
E2.

CeapHoi kopnyc — 176F0298
Kopnyc Rittal — 176F1852

MG16C350
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VLT® HVAC Drive FC 102

Tun

OnuncaHue

Homep pna 3akasa

MopcTaBka, E1-E2

KomnnekT nogctaBku umeet BbicoTy 400 mm (15,8 ftorima) un
npefHasHayeH AnA MoHTaXa npeobpa3osatensa Ha nony. Ha nepegHen
CTOpPOHe MOACTAaBKU MMEIOTCA OTBEPCTUA ANA BryCKa oxnaxpatolero
BO3flyXa K CMI0OBbIM KOMMNOHeHTaM. Tonbko ana kopnycos E1-E2.

176F6739

MaHenb AONOMHUTENBHDBIX
Bxogos, E1-E2

Wcnonb3yeTca ana fobasneHMA NnaBKMX NpefoxpaHuTenei,
pacuenuTtenein/npegoxpaHutenein, ¢punstpos BY-nomex, ¢unbtpos BY-
nomex/npefoxpanutenen n ¢punstpos BY-nomex/pacuenutenen/
npepoxpaHutenen. Tonbko ana kopnycos E1-E2.

O6palyanTecb Ha 3aBof

MepeobopynosaHue P20, E2

ObecneunBaet npeo6pa3OBaTenb YacTOTbl C MblIEBAro3aLnToNn

HapyXy uYepes 3afHIO0 YacTb NpeobpasoBaTensa yacToTbl. Komnnekrt
COAEPKUT BEPXHIOK KPBILKY M KPbIWKY OCHOBaHUA AnA Koprycos E1
co cTeneHbto 3awmThbl IP21/54 (Typel/12).

ypoBHA IP20/3awmieHHble waccu. Tonbko ana kopnyca E2. 176F1884
KomnnekTbl gns oxnakaeHnsa yepes TbiIbHbIN KaHan
Bxop c3agw/bixop c3agw, E1 MNo3BonaeT oxnaxpatoLemy BO3AyXy BXOAUTb BHYTPb N BbIXOAUTb 176F1946

Bxop c3apgw/sbixop c3agw, E2

Mo3BonAeT oxnaxpaawLemy BO3ayXy BXOAUTb BHYTPb W BbIXOAMTb
HapyXy uYepes 3afHIO0 YacTb Npeobpa3oBaTensa yacToTbl. Komnnekrt
COAEPKNT BEPXHIOK KPBILWKY W KPbIWKY OCHOBaHUA AnA Koprycos E2
CO cTeneHbio 3awmTbl IPO0 (waccw).

CsapHow Kopnyc — 176F1861
Kopnyc Rittal — 176F1783

Bxopn c3agu/Bbixopn c3aau, F1-
F13

Mo3BonAeT oxnaxaaloLemMy Bo3fyxXy BXOAUTb BHYTPb U BbIXOAUTb
Hapy»Ky Yepes 3ajHIo YacTb NpeobpasosBaTtens YacToTbl. MnacTuHbI
ye BK/OYeHbl B KOMMIEKT MOCTaBKM NpeobpasoBaTtens YacToTbl.
CBAXMTECH C 3aBOOM-N3rOTOBUTENEM ANA MOAYYEHUA UHCTPYKUMIA MO

YCTaHOBKe.

O6palyanTecb Ha 3aBof

Bxop cHu3y/Bbixop cBepxy, E2

Mo3sonsaer oxnaxpatowemy Bo3ayxy BXoAuUTb BHYTPb B OCHOBaHUU

kad 2000 mm (78,7 proima) —

BK/lOUalOWNiA Kpenex, Kabenb 3 m (9 ¢yToB) 1 npoknagky

Kopryca v BbIXOAWTb Hapy»Ky Yepe3 BepPXHIolo YacTb NpeobpasoBaTtens 176F1850
4acToTbl. ITOT KOMMAEKT UCMONb3yeTcA TONbKO AnA Kopnyca E2. Lkadp 2200 mm (86,6 prorima) —
176F0299
Bbixop cepxy, E2 MNo3Bonser oxnaxpaatolemy BO3AyXy BbIXOAWUTb U3 KOpryca 4yepes ero 176F1776
BEPXHIO YacTb. ITOT KOMIIEKT UCMOMNb3yeTCA TONbKO ANA Kopnyca
E2.
MaHenb mecTHoro ynpasneHus
LCP 101 Lindposas naHenb mectHoro ynpasnerus (NLCP) 130B1124
LCP 102 lpaduueckasa naHenb mecTtHoro ynpasnexus (GLCP) 130B1107
Kabenb ana LCP OTpenbHbn Kabenb ans LCP, 3 m (9 ¢yToB) 17520929
Komnnekt LCP, 1P21 MOHTaXHbI KOMMNNEKT ANA NaHenu, BKIYaloWwmin rpapryeckyio 130B1113
naHenb MeCTHOTO ynpaBreHus, Kpenex, kabenb 3 m (9 ¢yToB) u
npoKnagky
Komnnekr LCP, I1P21 MOHTaXHbI KOMNNEKT ANA NaHenu, BKAYaowmin Ludpposyo naHenb 130B1114
MECTHOrO yrpaBneHus, Kpenex 1 NpoKnaaky
KomnnekT LCP, IP21 MoHTaXHbIN KOMMNEeKT anAa Bcex naHenen LCP Bcex TMnos, 130B1117

Ta6bnuua 13.8 KomnnekTbl, gocTynHbie Ana kopnycos E1-E2 n F1-F13
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13.2.4 Homepa gnA 3akasa gononHutenbHbiX ycTponcTs A: CeTeBble WWNHbI

OnuncaHune Homep pna 3akasa
be3 nokpbiTua C nokpbiTnem

VLT® PROFIBUS DP MCA 101 130B1100 130B1200
VLT® DeviceNet MCA 104 130B1102 130B1202
VLT® LonWorks MCA 108 130B1106 130B1206
VLT® BACnet MCA 109 130B1144 130B1244
VLT® PROFINET MCA 120 130B1135 130B1235
VLT® EtherNet/IP MCA 121 130B1119 130B1219
VLT® Modbus TCP MCA 122 130B1196 130B1296
VLT® Powerlink MCA 123 130B1489 130B1490
VLT® VACnet/IP MCA 125 - 130B1586

Tabnuua 13.9 Homepa AnA 3akasa AOMNONIHUTENbHBIX YCTPONCTB A

WHgopmayuto o coemecmumocmu nepugeputiHol WuHbl U QONOAHUMENbHLIX ycmpolcma 0718 NPuKAadHeix 3aday ¢ 6osiee cmapbiMu 8epcusmMu
Npo2pammHo20 obecneyeHus MOXHO nofyyums y nocmaswuka Danfoss.

13.2.5 Homepa ans 3akasa JONONHUTENbHBIX YCTPONCTB B: QyHKUMOHaNbHbIe pacluMpeHms

OnucaHune Homep ana 3akasa

be3 nokpbiTus C nokpbiTriem
VLT® General Purpose I/0 MCB 101 130B1125 130B1212
VLT® Relay Card MCB 105 130B1110 130B1210
VLT® Analog I/0 MCB 109 130B1143 130B1243
VLT® PTC Thermistor Card MCB 112 - 130B1137
VLT® Sensor Input MCB 114 13081172 130B1272

Ta6nuua 13.10 Homepa gna 3akasa gononHUTENbHbIX ycTpoicTs B

13.2.6 Homepa ana 3akasa AonofHUTENbHbIX ycTponcTs C: nnatbl ynpasieHun
nepemeLleHnem 1 penenHble nnatbl

OnucaHune Homep anAa 3akasa
be3 nokpbiTua C nokpbiTnem
VLT® Extended Relay Card MCB 113 130B1164 13081264

Ta6bnuua 13.11 Homepa AnA 3akasa AONONHUTENbHBIX ycTponcTs C

13.3 Homepa gns 3akasa ¢unbTPOB M TOPMO3HbIX PE3UCTOPOB

CMm. cneyundrKkaumm pasmepoB U HOMEPA 3aKa3oB ANiA GUALTPOB U TOPMO3HBIX PE3VCTOPOB B C/IEAYIOWMX PYKOBOACTBAX MO
NPOEKTUPOBAHNIO:

. Pykosodcmeo no npoekmuposaruto VLT® Brake Resistor MCE 101.
. PykoeoacTee no npoekTtuposaHuio VLT® Advanced Harmonic Filters AHF 005/AHF 010.

o Pyko80o0CMB0 No NPoeKMUpPOBAHUIO BbIXOOHbIX (hULMPOS.

13.4 3anacHble YacTu

Cm. Be6-caint VLT® Shop unu koHdurypatop npeobpasosatens yactoTsl (www.danfoss.com/drives), uTobbl HaiiTh
HeobxoMMble 3anacHble YacTy f1A Ballei CUCTEMDbI.
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MpunoxeHne VLT® HVAC Drive FC 102
14 TlpunoxkeHwne
14.1 COKpaLLl,eHI/IFI N CUMBOJbI Ivitmax MaKcrManbHbIA BbIXOAHOWN TOK
(VRN HoMuHanbHbIN BIXOAHOW TOK, obecrneynBaembli
60° AVM ACVHXPOHHas BeKTOopHas mogynsauua 60° npeo6pasoBaTtesiem YacToTbl
A Amnep KMy Kunorepuy
AC MepemMeHHbI TOK LCP Local control panel = naHenb mecTHoOro
AD JneKkTpOCTaTUYeCKNIA paspag Yepes BO3ayX ynpasneHua
AO3 ABTOMaTMYeCKaa onTMMM3aLnsA Mnagwwin Mnagwwin 3Havawmn 6ut
3HepronoTpebneHns out
Al AHanoroBbl BXoA M meTp
AIC Amnep ToKa OTKNoYeHus MA Mwunnnamnep
AAL ABTOMaTMYecKadA aganTauuA gsuratens MCM, mcm | MAH Kpyrabix Mun
AWG AMepUKaHCKUIN COpTaMeHT NPOBOAOB MCT CnyxebHaa nporpamma ynpasneHusa ABVKEHVEM
°C lpapycbl Llenbcusa mr VNHAYKTUBHOCTb B MUNAUreHpun
CB ABTOMATUYECKUI BblKNOYaTeNb MM MwunnumeTtp
CcD MocToAHHbIN pa3pag MC Mwunnucekynaa
CDM KomnnekTHbIi Mogynb NpuBoAa: npeobpasoBaTtesnb Crapwun 6ut |Crapwunii 3Hayawmn 6ut
YacToTbl, CEKUMA NUTaHWA N BCNOMOraTenbHble nvir KN npeobpasoBatena yactoTbl onpeaenaerca
yCTpoWicTBa OTHOLLUEHNEM BbIXOAHOW MOLHOCTU 1 BXOAHOW
CE CooTBeTCTBME CTaHZapTam 6e30nacHOCTN MOLLHOCTH
Espocoto3a HO EmKocTb B HaHOdapagax
™M CrHasHbI pexum NLCP LindpoBas naHenb mecTHoro ynpasieHuA
cT [OCTOAHHDIN KPYTALWUIA MOMEHT H-m HbloToH-MeTp
DC MocToAHHBIN TOK NO HopmanbHaa neperpyska (NO)
DI Lndposoir Bxog ns CYHXPOHHaA CKOPOCTb ABUraTens.
DM AnddepeHumnanbHblil pexnm OnepatuBHbl |OnepaTriBHble NapameTpbl BCTYMaloT B AeNCTBMNe
D-TYPE B 3aBucumocTn ot Tvna npvsoaa e/ cpasy e Mnoc/e N3MeHeHNA UX 3HaYeHnn
SMC SneKTpPOMarH1THaa COBMeCTMMOCTb aBTOHOMHble
3AC OneKTPOABMXKYLLAA cuna napameTpbl
3TP DneKTPOHHOEe TennoBoe pene Propm., anu. HomunHanbHaa MOLHOCTb TOPMO3HOIO pe3uncropa
°F Mpapycbl DapeHreiita (cpepHAA 3a BpeMA ANUTENIbHOTO TOPMOXKEHNA)
fioG YacToTa gBuratens B ciiyyae akTMBM3aLun PCB MeyaTHas nnata
d)yHKLl,I/II/I ¢|/|Kca|_l|/||/| 4yacToTbl PCD TexHONoOrnyeckne gaHHble
fm YacToTa gBuratens PDS Cnctema cunosoro npusoga: CDM un gsuratenb
fmax MakcumasnbHasa BbIXOAHaA YacToTa, BblAaBaemas PELV 3aWnTHOe CBEPXHU3KOE HaMpsiXXeHne
Ha BbiXxoAe Npeobpa3oBaTens YacToTbl Pm HomunHanbHaa BbIXOAHaA MOLHOCTb
fmin MwuH1ManbHasa YyacTtoTa ABuraTtensa Ha Bbixofe npeobpasosatens YacToTbl NPY BbICOKON
npeobpasoBatens YacToTbl neperpyske
fNI,N HomunHanbHaa yactoTta nsuratena PM,N HomuHanbHas MOLWHOCTb ABUraTena
FC ﬂpeo6pagoga1’enb 4yacToTbl (I'IpI/IBOﬂ) ,D,BVIFaTEJ'Ib c |C aAsuratenem C NOCTOAHHbIMU MarHUTamu
FSP Hacoc ¢ ¢prKcnpoBaHHOWM CKOPOCTbIO nv
HIPERFACE® |HIPERFACE® siBnisieTc 3apervcTpyipoBaHHbIM nnA- MponopUMOHaNbHO-MHTEr pabHo-
TOBapHbIM 3HAaKOM KOMMaHUK Stegmann perynsaTop anddepeHUManbHbI perynaTop, NoaaepKmBaet
HO MoBbiwenHan neperpyska (HO) npouecca HeobXoAMMYI0 CKOPOCTb, AaBNiEHNe, TeMMnepaTypy
n.c MowHoCTb B nOWagnHbIX cnnax nr A
HTL Vmnynbcbl sHkonepa HTL (10-30 B) — Rropm, Hom. HomunHanbHoe conpoTmsneHne pesncropa, npu
BbICOKOBOMBTHAA TPAH3UCTOP-TPAH3NCTOPHAA KOTOPOM 06ecneynBaeTCcss MOWHOCTb TOPMOXEHMSA
noruka (High-voltage Transistor Logic, HTL) Ha Bany fsuratens, pasHaa 150/160 %, B TeueHune
m repuy 1 MUHYTbI.
Iinv HomurHanbHbI BbIXOAHOW TOK MHBEPTOpPA RCD flatunk ocTaTouHoro Toka
™ Mpeaen no Toky Pekynepauua | Knemmbl pekynepauymmn
IMN HomuHanbHbI TOK ABUratens
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MpunoxxeHne PykoBoacTBO NO NpOEKTMPOBaHNIO
R, MuHumanbHoe gonyctmoe npeobpasoBaTenem Torque =
YacToTbl 3HAYEHNE CONPOTMBIIEHNA TOPMO3HOMO E
pesucTopa Pull-out g
Elolo} SddeKTuBHOE (CpenHeKBagpaTuueckoe) sHavewve | |/ -
06/MUH Yucno 060poTOB B MUHYTY
Rpex. PekomeHayemoe conpoTrBieHMEe TOPMO3HbBIX
pesnctopoB Danfoss
C CekyHpa
SCCR HoMUWHanbHbIN TOK KOPOTKOrO 3amblkaHuWA
SFAVM ACVHXPOHHaA BEKTOpHasa MoaynAauma C
opueHTauue No MarHUTHOMY NOTOKY CTaTopa
STW CnoBo cocToAHNA
SMPS MIMNYyNbCHBIA NCTOYHMK SNEKTPONUTaHWsA
THD ObLlee rapmMoHMYeCKoe UCKaXxeHune RPM
Tum Mpepen momeHTa PucyHok 14.1 Mpadpnk MOMeHTa onpoKMAabiBaHUA
TN Mmnynbcebl sHKkogepa TTL (5 B) — TpaH3ucTopHas
noruka
UmN HomurHanbHoe HanpsikeHne ABuratens OcTaHOB Bbl6erom
CooteetctBu | Underwriters Laboratories (OpraHuzauusa B CLUA, Ban HaxoguTca B pexrnme cBOGOAHOrO BpalleHus.
e UL 3aHUMatoWanca ceptudukaumein B obnactu KpyTAwwmin MOMEHT Ha BWraTene oTCyTCTBYeT.
6e30MacHOCTU 060pyAOBaHMA)
XapaKkTepucTuKn NOCTOAHHOIO KPYTALLEro MOMEHTa
B Bonorei _ XapaKkTepmcTUKN NOCTOAHHOIO KPYTALLEro MOMEHTa
vsP Hacoc ¢ nepemenHoii ckopocbio (constant torque, CT), CMOMb3yemble BO BCEBO3MOXKHBIX
VT MepemeHHbIi KpYTALUMA MOMEHT NPUMEHEHUAX, HarpUMep B IEHTOUHbIX TPaHCcHopTepax,
vvcr PacwmpeHHoe BekTopHOE ynpasneHue MOPLIHEBbIX HACOCAX U MOMbEMHbIX KpaHaXx.
HanpsKeHrem

Ta6nuua 14.1 CokpalueHns U CMMBOJbI

14.2 OnpepeneHuA

TopMo3Hol pe3uncTop

Topmo3HoI pe3ucTop npefcTaBnseT cobo moaynb,
CNOCOOHBIN NOrAoLWaTh MOLHOCTb TOPMOXKEHNS,
BblAeNAemMyto Npy pekynepaTuBHOM TOPMOXKEHNN.
PereHepaTvBHasa MOLLHOCTb TOPMOXEHNA MOBbILWAET
HanpsXeHne B 3BEHE MOCTOSHHOIO TOKa, @ TOPMO3HOM
npepsbiBaTenb obecneurBaeT nepegayy 3Toli MOLWHOCTY B
TOPMO3HOWN pe3ncTop.

MomeHT onpokKkuabiBaHUA

" _2xnap..1-23x60c
¢ nap.. 1 -39

MHnunannsauyna

Ecnn BbinonHAETCA MHMLManM3auma

(napamemp 14-22 Operation Mode), npeobpa3oBaTenb
YacToTbl BO3BPALLAETCA K 3aBOACKMM HacTPOMKaM.

MpepbiBUCTLIN pabounii LUK

Mopa npepbiBUCTBIM Paboumm LMKIOM MOHMAIOT
nocsieAoBaTenbHOCTb Pabounx LMKNoB. Kaxabli LuKn
COCTOWT U3 nepuopa pPaboTbl Mo Harpy3Kon 1 neproga
paboTbl BXxonocTyto. PaboTa MOXeT umeTb MnMbo
neproguyecknin, NMbo HeneprofnyecKnin xapakTep.

KoaddpuuymeHT mowHocTH

NCcTUHHBIN KO3)MLMEHT MOWHOCTYN (NAM6AA) yumTbiBaeT
BCe rapMOHUKM U1 BCeraa MeHblLuUe, YemM Ko3pGULMeHT 1 4
MOLWHOCTU (cos phi), yunTbiBalOWWMiA TONbKO NepBbie
FapMOHMKW TOKA W HamNpsXeHUs.

P (kBt) _ UAxIAxcos¢
P (xBA) ~ UAxIA

Cos phi Takxe Ha3blBaeTcA KO3POULIMEHTOM PeakTUBHOW
MOLLHOCTMW.

cosgp =

3HaueHnA nambga n cos phi ana npeobpasosatenen
vactotbl Danfoss VLT® ykasaHbl B 21aea 7.3 [Tumarue om
cemu.

KoadppnumeHT MOLHOCTM MOKa3bIBaeT, B Kakow mepe
npeobpaszoBaTeNib YaCTOTbl HarpyaeT NUTaIOLLYIO CeTb.
Yem HmKe KO3GOULMEHT MOLHOCTY, TeM Gonblue lspp. Mpu
O[HOW 1 TON e MoLlHOCTU npeobpasosaTens (KBT). Kpome
TOro, BbICOKUI KO3GPULIMEHT MOLLHOCTM MOKa3blBaET, UTO
TOKWM rapMOHUK Manbl.

MG16C350
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MpunoxxeHne

VLT® HVAC Drive FC 102

Bo Bcex npeobpasoBatensax yactoTbl Danfoss nmetotca
peaKkTopbl Lienu NOCTOAHHOTO TOKa, BCTPOEHHbIE B LieMnb
MOCTOAHHOIO TOKa, YTO 06ecneyrnBaeT BbICOKUIA
K03GPULIMEHT MOLYHOCTA N YMEHbLUAET MOJHbIN
KoadduumeHT rapmoHuk (THD) B ceTeBOM nuTaHuUw.

MmMnynbcHbIN BXOA/MHKPEMEHTHbIN SHKOAEp

BHewHu undpoBon aaTumk, NCcnonbyemblin ans
bopMUpoBaHMA CUrHaNNa 06PATHOWN CBA3M MO CKOPOCTU 1
HanpaBneHUo BpalleHnsA ABWUraTens. JHKogepbl
UCMONb3yIOTCA ANA NMOMYYEHUS BbICOKOCKOPOCTHON 1
TOYHOW 06PATHON CBA3U U B ObICTPOAENCTBYIOLNX
cucTemax.

Ha6op napameTpos

HacTpolikn napameTpoB MOXHO COXpaHATb B Buge 4
Habopos. Bo3mokeH nepexop mexgy 4 Habopamu
napameTpoB 1 pefakTupoBaHue ofgHoro Habopa
napameTpoB BO Bpemsa Aeinctsua gpyroro Habopa
napameTpoB.

KomneHcauma cKonbXXeHunsA

Mpeobpa3zoBaTenb YacTOTbl KOMMEHCUPYET CKONbXKeHMe
[BUraTens nyTeM NoBblWEHWA YacTOTbl B COOTBETCTBUN C
M3MepAemMoii Harpy3Kol ABuratens, obecneursas noutu
NOSIHOE MOCTOAHCTBO CKOPOCTY BpaLUeHusa ABUraTens.

WHTennektyanbHoe nornyeckoe ynpasneHue (SLC)
WHTennekTyanbHoe niormyeckoe ynpasjieHne — 3TO
nocnefoBaTeNbHOCTb 3aflaHHbIX NMONb30OBaTeNieM AeNCTBUN,
KOTopble BbINMOMHAITCA B cnyyae, ecnu SLC npusHaeT
COOTBETCTBYIOLME, OMpefesieHHbIe Nosb3oBaTenem
Co6bITUA NCTUHHBIMW. (lpynna napamempos 13-**
WIHmennekmyaneHas s102uKa)

LWunHa ctaHpapTta FC

MpencTaBnseT cobon wuHy RS485, paboTtatowyto no
npotokony FC nnun npotokony MC. Cm.

napamemp 8-30 Protocol.

Tepmuctop

TemnepaTypHO-3aBUCUMbIV Pe3NCTOP, YCTaHaB/MBAETCA TaM,
roe Heo6XOAMMO KOHTPONMPOBaThL TemnepaTypy (B
npeobpasoBatesie YacToOTbl WAV B ABUraTene).

OTKniouyeHne

CocToAHMe, BBOAVMOE B aBapUNHOW CUTyaLuKn, Hanprumep B
c/lyyae neperpesa npeobpa3soBaTena YacToTbl UNN Koraa
npeobpasoBaTesib YaCTOTbl 3alyULLaeT ABuUraTesb,
TEXHOJIOMMYECKU NpoLecc unm mexaHusm. MNepesanyck He
[onyckaeTca A0 Tex Nop, Noka NpuyMHa Hernonagkn He
6yneT ycTpaHeHa 1 NoKa COCTOAHUe OTKloYeHnA He byaeTt
OTMEHEeHO.

OTKnioYeHne ¢ 61o0KMPOBKON

CocTosHVE, BBOAMMOE B aBapvNHON CUTyaLuu, Korga
npeobpasoBaTenb YacTOTbl OCYLIECTBAAET 3aLLUTY
COBCTBEHHbIX YCTPONCTB U TpebyeT dursnyeckoro
BMeLwaTenbcTa. OTKoUeHNEe C 6NIOKNPOBKOM MOXET ObiTb
OTMEHEHO BbIK/IIOYEHNEM CETV MUTAHUA, YCTPAHEHUEM
MPVYNHBI HEMCMPABHOCTA Y HOBbIM BKJTIOUYEHMEM
npeobpasosatena yacToTbl. [lepesanyck He gonyckaeTtca Ao
Tex Mop, NMoKa COCTOAHKE OTKIoYeHNA He ByfeT OoTMEHeHO
nocpeAcTBOM akTuBaLmm cbpoca.

XapaKTepucTUKn nepemMeHHOro KpyTslero MOMeHTa:
XapaKTepucTrKy NepemMeHHOro KpyTALEero MOMeHTa ans
yrpaBneHna Hacocamy U BEHTUAATOPaAMMU.

14.3 MoHTax 1 HacTporka RS485

RS485 npepcTaBnseT cobol ABYXNPOBOAHbIN NHTEpdelic
LUVIHbI, COBMECTUMbII C TOMONOrMen MHOroaboHeHTCKOM
ceTw. Y3nbl MOXHO MOAKIIIOUATL Kak LUMHY, a TakKe yepes
OTBETBUTENbHbIE Kabenu oT MarmcTpanbHON WiHbI. Beero K
O[JHOMY CErMEHTY CeTU MOXeT ObITb NOAK/OYEHO A0 32
Y3/108B.

CermeHTbI ceTU pasgeneHbl peTpaHcnaTopamu. Cnegyet
UMETb B BUAY, YTO KaXAbIVi PETPaHCNATOP AENCTBYET Kak
y3eN BHYTPU CErMeHTa, B KOTOPOM OH YCTaHOBJIeH. Kaxablii
y3en B cOCTaBe AaHHOW CETU AOIKEH UMETb YHUKANbHbIN
aApec, He MOBTOPALWMNIACA B OCTasIbHbIX CEFMEHTaX.
3apenaiite Kaabll CErMEHT Ha 060MX KOHLaX, MCMonb3ys
nnbo KoHeuHbIl nepektovatens (S801) npeobpasosatens
4acToTbl, MO0 OKOHEUHYIO PE3NCTOPHY CXEMY CO
cMeLLeHnem. B KauecTse kabenel WHbI Bcerpa
UCMoNb3yTe SKpaHNPOBaHHYio BUTYio napy (STP) n
cnefyinte obLWenprHATBIM CNocobam MOHTaxKa.

Bonbluoe 3HaueHne nmeeT obecrneyeHne HN3KOro
MMnefaHca 3a3eMIeHUA KpaHa B KaXJoMm y3se, B TOM
yncne no BbICOKMM YacToTaMm. Mo3Tomy K «3emre»
Heo6x04MMO NOAKIIIOUNTL 3KpaH € H6OSbLLOK NOBEPXHOCTbIO
C NMOMOLLbIO, HanpuMep, KabenbHOro 3axuma unm
NpoBOAALLEro KabenbHOro ynnotHeHus. [ina cosgaHua
O[MHaKOBOro NoTeHLMana no BCel ceTu, 0Co6eHHO B
yCTaHOBKax € Kabenamu 60MbLION ANVHbI, MOXET
notpe6oBaTbCsA NpUMeHeHVe Kabenel BbipaBHYBaHUA
MOTEHLMASNOB.

[na npepoTBpalleHns HeCcornacoBaHUA UMNeAaHCcoB Bcerga
ucnonb3yiTe BO BCel ceTn kabenu ogHoro tuna. Beerpa
nopKnioyanTe Asuratenb K npeobpasoBaTenam YacToTbl
TONIbKO 3KPaHMPOBaHHbIM Kabenem.

Kabenb DKpaHupoBaHHas BuTas napa (STP)

120 Om

He 6onee 1200 m (3937 ¢yToB) (BKMtOUas
OTBETBUTENbHBIE TUHUN).

Makc. 500 m (1640,5 dyTa) mexpy

CTaHUMAMN

MmnepaHc

OnuHa Kabens

Ta6bnuua 14.2 Kabenb snektpogeuratens

240 Danfoss A/S © 11/2017 Bce npaBa 3awuLLyeHbl.
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MpunoxxeHne

PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHNIO

OpuH Unu HeckonbKo NpeobpasoBaTesiell YacToTbl MOTYT
ObITb MOAKIOUYEHbI K OQHOMY KOHTpomnepy (Mnu rnaBHomy
YCTPOWCTBY) C MOMOLLbIO CTaHAApTHOro uHTepdenca RS485.
Knemma 68 coefivHAeTCA C cUrHanbHbiM nposogoM P (TX+,
RX+), a knemma 69 — c curHanbHbim nposogom N (TX-,
RX-). Cm. pucyHkun B ennaga 10.16 MoHmax ¢ yvemom
mpe6osaHuli IMC.

Ecnu K rmaBHOMy yCTpONCTBY mofkKtoyaetca 6onee ogHOro
npeobpa3soBaTena YacToTbl, UCNONb3YiiTe NapannenbHoe
coefiHeHwe.

g
O
oooo ooao DODDD 2
0 0 ol oo
0000 0000 0000 8
O L
7 [ 7 [P
RS 232 + 68|69 68| |69 68| |69
O] uss
——— RS 485
O —]

PucyHok 14.2 MNapannenbHble coeagnHeHNA

YT106bI N36EKaTb NOABNEHUA B SKpPaHe TOKOB
BblpaBHMBAHUA NOTEHLMANOB, 3a3eMnTe 3KpaH Kabena c
NMoMOLLbIO KNleMMbl 61, KOTOpasa coeAnHEHa C KOpMycom
yepes pe3ncTMBHO-eMKOCTHyto Lenb (RC-link).

o)

lo o o o o o
61 68 69 39 42 50 53 54 55

50 lastees

@ Remove jumper to enable Safe Stop
5 0O 0O 0 0O O O 0 O 5
12 13 19 27 29 32 33 20
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[
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PucyHok 14.3 Knemmbl nnatbl ynpaBneHusa

Ha oboux koHuax wrHa RS485 pomkHa 3aKaHuMBaTbCA
pe3suctopamu. [Ina 3Toro yctaHoBuTe nepekntoyatens S801
Ha nnate ynpaeneHus B nonoxexvie «ON» (Bkn.).

[nAa nonyyeHna OONONHUTENbHBIX CBEAEHUN CM.

2naea 10.2 Cxema nooKI04eHUd.

JomxeH 6bITb BbIOpaH NPOTOKON CBA3U
napamemp 8-30 Protocol.

14.3.1 Ob6ecneyeHue IMC

[na yctpaHeHuAa nomex B ceT RS485 pekomeHpyeTca
cobnopath cnepyloLime Mepbl NPeAoCTOPOXKHOCTN B
oTHoLweHun IMC.

Heobxognmo cobniopaTb Hagnexalluue rocyaapcTBeHHble 1
MeCTHble HOPMbI 1 NpaBua, Kacalolmecs, Hanpumep,
NOAKJIYEHNA 3aLUTHOrO 3a3emneHna. Kabenb cBasmn
RS485 pomkeH npoknaabiBaTbCA Ha yaaneHum ot Kabenen
ABUraTensa n TOPMO3HOIO Pe3ncTopa, YTobbl NPeaoTBPaTTL
B3avMHble BY-nomexu mexay kabenamu. O6bl4HO
LOCTaToyHO obecneunTb pacctoaHne B 200 mm. OgHako
TaMm, rae Kabeny NponoXeHbl napannenbHo Ha 60MbLoi
NPOTAXEHHOCTWN, peKoMeHAYyeTCA npefycmaTprBaTb
MaKCMMasibHO BO3MOXXHOE PaccToAHMe Mexay Kabenamu.
Ecnu He ypaetca usbexaTb nepeceyeHus, kabenb RS485
JOJKEH nepeceKaTbcA C Kabenamu fBuratena n
TOPMO3HOTO pe3ncTopa nog yrnom 90°.

MG16C350
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MpunoxeHne VLT® HVAC Drive FC 102
o Ousnyecknm yposHem aBnaetca RS485, To ectb
AL 8 ucnonb3yetca nopt RS485, BCTPOeHHbIV B
‘ ‘ § npeobpasoBatenib YyacToTbl. MpoTtokon FC nopgaepxnBaer
Fieldbus cable 5ooo ¢ pasHble popmaTbl Tenerpamm:
Q=0
- {500
080 . YKkopoueHHbli dopmaT 13 8 6aToB ANiA JaHHbIX
npouecca.
. YonnHeHHbIn dopmaT 13 16 6alnToB, KOTOPLIN
TaKXKe BKJIIOYaeT KaHasl napaMeTpoB.
. ®opmart, crnonb3yemblil AnsA TeKCTOB.
Minimum 14.4.2 HacTtpolika npeobpa3oBatens
(2000 mm (78.7 in)) YaCTOTbl
Yr1o6bl paspewntb FC-npoTokon ana npeobpasosatens

T

90° crossing

PucyHok 14.4 ObecneyenHne SMC

14.4 RS485: KpaTKkoe onucaHne NpoToKona
FC

14.4.1 KpaTtkoe onucaHue npotokona FC

Mpotokon FC, Takxe Ha3biBaembln wuHom FC nnn
CTaHAAPTHOW LWMHOW, ABNAETCA CTaHAAPTHbIM MPOTOKONIOM
Danfoss ana nepudepuiiHoi wuHbl. OH onpegenset
Cnoco6 JocTyna K faHHbIM MO MPUHLMMY rMaBHbIA/
NOAYMHEHHDBIN ANA CBA3M MO NepudpeprinHom LWnHe.

K WwrHe MOXHO MoAKNIYNTb OAHO rMaBHoe u Ao 126
NMOAYMHEHHbIX YCTPOMNCTB. [MaBHOe YCTPOWNCTBO BbIGMpAET
noAYMHeHHble YCTPONCTBA NO CMMBONY ajpeca B
Tenerpamme. [ogunHeHHOe YCTPONCTBO HE MOXeT
nepepnaBatb coobLieHMe MO COBCTBEHHON UHMLMATMBE: ANs
3TOro TpebyeTca 3amnpoc; TakKe HEBO3MOXEH 0OMeH
COO6LEeHNAMY MeXIy NOAUYMHEHHBIMI YCTPONCTBAMM.
CBA3b OCYLLEeCTBNAETCA B MONYAYNJIEKCHOM peXMME.

4acToTbl, yCTaHOBUTE Ciegylowe napameTpbl.

Homep napametpa Hactpoliika

lMapamemp 8-30 Protocol |FC
lMapamemp 8-31 Address |1-126
2400-115200

lMapamemp 8-32 Baud
Rate

Mapamemp 8-33 Parity / |KoHTponb no yeTHocTw, 1 CTONOBLIN
Stop Bits

6UT (No yMmonuaHuio)

Tabnuua 14.3 MapameTpbl npoTtokona FC

14.5 RS485: cTpyKTypa Kagpa coobueHuns
npotokona FC

14.5.1 CocTtaB cumBona (bavirta)

Kaxpbln nepegaBaemMblii CMMBOJT HAUMHAETCA CO CTapTOBOro
6uTa. 3aTem nepenalnTca BOCEMb OUT AAHHbIX, KaXable
BOCEMb OGUT COOTBETCTBYIOT ofHOMY 6aiTy. Kaxablii cumBon
3aMLLIAETCA C MOMOLLbIO YETHOCTU GUTOB. DTOT 6UT
yCTaHaBNMBaETCA paBHbIM 1 nocne NoATBepPKAeHNA
YEeTHOCTW. YeTHOCTb JOCTUraeTCs, Korga MmeeTcs
OAMHAKOBOE YMC/IO ABOUYHBIX €AUHNL, B BOCbMU GUTaX
JaHHbIX 1 CyMMa COOTBETCTBYET 6UTy yeTHoCTU. CUMBON
3aBepLUaAeTCA CTOMOBbIM BUTOM, TaK UTO ObLiee Yncno
6uToB paBHO 11.

DyHKUWSA rMaBHOTO YCTPOWCTBA He MOXeET ObITb NepefaHa e
o O
Apyromy y3ny (cmctema ¢ OQHWM rNaBHbIM YCTPOWCTBOM). §
Bitdi 0 1 2 3 4 5 6 7 Parita Bitdi Z
start stop

PucyHok 14.5 CumBon (6aiT)
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anHO)KEHVIe PyKOBO,El,CTBO Nno NPOeKTNpoBaHMIO
14.5.2 CTpyKTypa Tenerpammbl 14.5.4 Appec npeobpa3oBaTens 4acToTbl
(ADR)

Kaxxpaa Tenerpamma MMeeT CBO CTPYKTYpY:
. Mepsbit cumson (STX) = 02 16-puyH. Wcnonb3ytotca aBa pasHbix dopmaTta agpeca.
Juana3oH agpecoB npeobpasoBaTena YyacToTbl COCTaBAAET

. bawnT, ykasbiBaowmin annHy tenerpammsbl (LGE).
Y Y P 1-31 vnn 1-126.

. baiT, o603Havatowmin agpec npeobpasosaTens

yacTtoTbl (ADR) . ®opmat agpeca 1-31

3atem aiefyeTr HeCKONMbKO 6aTOB AaHHbIX (I'IepEMeHHOE

- Bbut 7 = 0 (akTBeH dopmaT agpeca 1-
umcno, 3aBucALLEe OT TUMa TeNerpaMmbl).

31)

. - Bbut 6 He ncnonb3yeTca.
Tenerpamma 3aBepluiaetca ynpasnaowmm 6antom (BCC). Y

- BuT 5 = 1: UMPKYNApHas paccbiika, 6utbl
- — = appeca (0-4) He ucnonb3yoTCA.

o
a
- § - But 5 = 0: HeT UMPKYNAPHOW PacCbUTKN.
=z
STX  lGE  ADR DATA BCC C - But 0-4 = agpec npeobpasosaTtens
PucyHoK 14.6 CTpyKTypa Tenerpammbl yactotbl 1-31.
. ®opmat agpeca 1-126
- Bbut 7 = 1 (akTmBeH dopmaT agpeca 1-
14.5.3 OnnHa tenerpammbl (LGE) 126).
AnvHa Tenerpammbl — 3T0 Cymma ymcna 6aiiToB AaHHbIX, - But 0-6 = agpec npeobpasoBatens
6aiiTa appeca ADR u 6aiita KoHTpona AaHHbIx BCC. HacToTe! 1-126.
- Butbl 0-6 = 0 UMpKynApHaA paccbiiKa.
. AnuHa Tenerpamm, cogepxalyux 4 6aiiTa faHHbIX,
paBHa LGE=4 + 1 + 1 = 6 6ant. B cBoell OTBETHOI Tenerpamme rnaBHOMY YCTPOWCTBY
o [lnnHa Tenerpamm, copepxaiyx 12 GaiT faHHbIX, NMoAYVHEHHOE YCTPOMCTBO MOChINaeT afpecHblin 6aiT 6e3
paBHa LGE = 12 + 1 + 1 = 14 6air. N3MEHEHNA.

. OnvHa Tenerpammbl, co,uepx(au.lelh TEKCTbl, PaBHa

14.5.5 Ynpasnawowwuin 6ant (BCC)

10Y+n Ganr.
1) 30eco 10 coomeemcmeayem huKCUPOBAHHBIM CUMBOJIAM, a KoHTponbHas Cymma BbIMMCIACTCA KaK YHKLA
N — NepemeHHas 8ea1u4UHA (3a8UCAWAA OM O/UHbI «ickniovatowee UNW». [lo nonyyeHua nepsoro 6anta
mekcma). TeflerpamMmbl pacyeTHasa KOHTposnbHasa cymma (BCS) pasHa 0.
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14.5.6 [lone gaHHbIX

CocTaB 6n10KOB AAHHbIX 3aBUCUT OT TWUMa TenerpamMmmbl. CyU.leCTByIOT TenerpaMmmbl Tpex TUMOB, TUN TeNerpammbl OTHOCUTCA Kak
K yI'IpaBJ'IﬂIOLLI,eVI Tenerpamme (I'J'IaBHoe:>I'IO,DHVIHeHHOE), TaK 1 K OTBETHOW Tenerpamme (I'IOﬂHVIHeHHOeirJ'IaBHOG).

3 TMna Tenerpamm:

Bbnok gaHHbIX npoyecca (PCD)
PCD o6pa3yeTtca 6n0KOM JaHHbIX, COCTOALMUM U3 4 6aTOB (2 CNoB), 1 COAEPXNT:

e KoMaHpHOe C/IOBO 1 3HaueHue 3af1aHnA (OT MMaBHOTO K MOAYMHEHHOMY).
L4 CnoBo cocToAHuA 1 TEKYLWY BbIXOAHYIO 4aCTOTy (o1 NOAYNHEHHOIO yCTpOVICTBa K FJ'IaBHOMy).
T TS T T T -
| sx e | oaor PCD1 PCD2 pcc | 2
SR IR, (R _ 12
[=3
[2a]

PucyHok 14.7 PCD

Bbnok napameTtpos
BfIoK MapameTpoB MCMoMb3yeTca AnA Nepecbliky NapamMeTpoB MeXAY MaBHbIM U MOAUMHEHHbBIM YCTPOMCTBaMU. BROK faHHbIX
cocTouT 13 12 6anToB (6 CIOB) 1 COAEPXKUT Takxke 60K AaHHbIX Mpolecca.

I stx | e | aDR PKE IND PWERigh PWEiow PCD1 PCD2 Bcc |

\
\
L
\
\
L
\
\
\
\
L
130BA271.10

PucyHok 14.8 bnok napameTtpos

TekcToBbIN 6510K
TeKcToBbIN GOK UCNONb3YeTCA AfIA YTEHUA WK 3anncy TEKCTOB NOCPEACTBOM 6/l0Ka AaHHbIX.

******** - a
STX | LGE | ADR PKE IND Ch1 Ch2 Chn PCD1 PCD2 BCC |

\

\
’7
\

\
I
\

\

\

\

I

130BA270.10

PucyHok 14.9 TekcToBbIi1 610K
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14.5.7 MNone PKE

MNone PKE copgepxut gBa nognons:

. KomaHnga napameTtpa u otsert, AK.
. Homep napametpa, PNU.
PKE IND PWEhigh PWEjow %
<
o
(=3
m
AK PNU
15 14 13 12|11 10 9 8 7 6 5 4 3 2 1 0
- w o wn =
g22 £ 5
v © Q
EEQ £E
© ED s >
© O C a <
a v ®©

PucyHok 14.10 Mone PKE

B 6utax 12-15 nepecbinaoTca KOMaHAbl NapaMeTpoB OT
rMaBHOroO YCTPOMCTBA K NOAYMHEHHOMY 1 BO3BpaLLaloTCA
06paboTaHHble OTBETbI OT NOJYMHEHHOIO YCTPOMNCTBA K
rnaBHOMY.

Homep 6uTa KomaHpga napametpa

15 14 |13 |12

0 0 0 0 HeTt KomaHpbl.

0 0 0 1 CynTbiBaHME 3HaYeHUA napameTpa.
0 0 1 0 3anucb 3HayeHuA napametpa B O3Y

(cnogo).

3anncb 3HayeHnA napametpa B O3Y
(nBoliHOE CNOBO).

3anncb 3HayeHuA napametpa B O3Y n
2CMN3Y (nBoiHOE CNoBO).

3anncb 3HayeHnA napametpa B O3Y n
3CNN3Y (cnoso).

YteHme/3anucb TeKkcTa.

Ta6bnuua 14.4 KomaHAabl NapameTpa: rMaBHOe=>MNoAYMHEHHOe

Homep 6uTta OTBet

15 14 |13 (12

0 0 0 0 Het otBeta.

0 0 0 1 3HauyeHne napameTpa nepeaaHo (CnoBo).

3HaueHne napameTpa nepegaHo
(aBoriHOE CNoBO).

KomaHaa He MOXeT 6biTb BbIMOJSIHEHA.

TekcT nepenaH.

Ta6bnuua 14.5 OTBeT: NogUMHEHHOE=>TN1TaBHOoe

Ecnv KomaHZa He MOXET ObITb BbIMOJIHEHA, MOAUYNHEHHOE
YCTPOWNCTBO MOCbINaeT OTBET

«0111 KomaHoa He moxem 6bimb 8bINOJIHEHA»

— 1 3anucbiBaeT B 3HaueHve napametpa (PWE) cnepytowee
CoObLeHe O HEMCMPABHOCTY:

Huskoe PWE [ CoobuieHre 0 HemcnpaBHOCTY

(16-punuH.)

0 Mcnonb3yembln HOMep napameTpa He cyliecTsyeT.

1 OTcyTCTBYET AOCTYN ANA 3an1cy B 3afaHHbIN
napamertp.

2 3HaueHne AaHHbIX NpeBbIWaeT npeaensbl,
yCTaHOB/IEHHblE NapaMeTPOM.

3 Wcnonb3yemblii NOAMHAEKC He CyLlecTBYET.

4 MapameTp He OTHOCMTCA K TUNY MacCuBa.
Tun AaHHbIX HE COOTBETCTBYET YKa3aHHOMY
napametpy.

11 B Tekylem pexume npeobpasosaTensa 4acToTbl
M3MeHeHWe JaHHbIX B 3aaHHOM NapameTpe
HEeBO3MOXHO. HekoTopble MapameTpbl MOXXHO
M3MEHATb TONIbKO NPW BbIK/IOYEHHOM ABUraTene.

82 OTcyTCTBYET AOCTYN NO LWWWHE K 3ajaHHOMY
napametpy.

83 M3meHeHne AaHHbIX HEBO3MOXHO, NMOCKOJbKY
BblbpaH 3aBOACKON Habop napameTpos.

Tabnuua 14.6 CoobuieHne 0 HeMCNPaBHOCTN

14.5.8 Homep napametpa (PNU)

B 6utax 0-11 nepecbinalotca HoMepa NapamMeTpos.
DyHKUMA COOTBETCTBYIOLLErO NapameTpa onpefeneHa B
onMcaHUM NapameTpoB B pyKkogoocmeae no
npo2pammupo8aHuio.

14.5.9 Nnpekc (IND)

WNHpeKc ncnonb3yeTca COBMECTHO C HOMEPOM napameTpa
ANA JoCTyna K YTeHMo/3anmucn napameTpoB, KOTopble 4
MUMEIOT NHAEKC, Hanpumep napamemp 15-30 Alarm Log: Error
Code. lnpekc coctouT 13 2 6aToB — MaALIEero n
cTapLuero.

B KauecTtBe MHAeKca Ncnonb3yeTcAa TONbKO Mnagwnin G6anT.
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14.5.10 3HayeHne napametpa (PWE)

Bnok 3HauyeHWs napameTpa cocTout U3 2 cnos (4 6aiToB), 1
ero 3HauyeHue 3aBUCUT OT nogaHHom KomaHabl (AK). Ecnn
6nok PWE He copepunT 3HaueHMA napameTpa, rnaBHoe
YCTPOWCTBO MOACKa3bIBaeT ero. Ytobbl U3MeHUTb 3HaueHue
napameTpa (3anncaTb), 3aNuwKTe HOBOE 3HauyeHne B 650K
PWE » nownwuTe ero ot rmaBHOro ycTponcrea B
nogynHeHHoe.

Ecnu noguvHeHHOe YCTPOMCTBO pearmpyeT Ha 3anpoc
3HayeHMA napameTpa (KOMaHfa UYTeHus), TeKylLee 3HaueHne
napameTpa nocbinaetca B 6noke PWE n Bo3Bpalyaetca
rmaBHOMy yCTpOWCTBY. Ecim napameTp coaepXuT He
UMCNEHHOE 3HaYeHMe, a HECKOJIbKO BapuaHTOB Bbibopa
JaHHbIX, Hanpumep napamemp 0-01 Language [0]
AHenutickuti unn [4] Danish (Jamckul), To 3HayeHne
ZlaHHbIX BbibMpaeTca nyTem BBOAa BeNvuUuHbl B 6110k PWE.
MocnepoBaTenbHasA CBA3b NMO3BOMAET TONBKO CUMTHIBATD
napameTpbl, cofepallue faHHble Thna 9 (TekcTosas
CTpOKa).

Mapamemp 15-40 FC Type-napamemp 15-53 Power Card
Serial Number copep»aTt faHHble Tina 9.

Hanpumep, pasmep 6510Ka 1 Avana3oH HanpsKeHUs ceTu
MOXHO NOCMOTPeTb B napamemp 15-40 FC Type. Mpn
nepecbifike TEKCTOBOWN CTPOKM (UTeHME) ANvHA Tenerpammbl
nepemeHHas, NOCKOJIbKY TEKCTbI MMEIOT PasHyto AJINHY.
[nvHa Tenerpammbl yKasbiBaeTcs BO BTOpom baliTe
Tenerpammbl (LGE). MNMpu ncnonb3oBaHnn nepefaun Tekcra
CUMBON MHAEKCa onpeaenaeT, ABNAETCA NN KOMaHAa
KOMaHZOW YTeHNA UAn 3anuncu.

YT06bl NpoYeCcTb TEKCT C Nomolybto 6noka PWE, ana
komaHgabl napametpa (AK) cnepyet 3agatb 16-pryHoe
3HaveHue F. Crapwuin 6UT CUMBONA MHAEKCA JOMKEH ObITb
paBeH 4.

HekoTopble napameTpbl copepKaTt TEKCT, KOTOPbIN
3anuncbiBaeTca Mo nepudepuinHon WwnHe, Ytobol 3anmcatb
TEKCT ¢ nomouubio 6rnoka PWE, gna KomaHabl napameTtpa
(AK) cnepyet 3agaTb 16-puuHoe 3HayeHue F. Crapwmn 6ut
CMMBOJIa MHAEKCa JOMXKeH OblTb paBeH 5.

PKE IND  PWEpigh PWE jou

- =T ==,
Read text 0400

PR — ‘7 R

- =T - -
Write text 0500

PR — ‘7 R

PucyHok 14.11 PWE

130BA275.10

14.5.11 TlMogaepxvBaemble TUMbl AaHHbIX

«be3 3HaKa» 03HayYaeT, uTo B TenerpamMmme OTCYTCTBYET 3HaK
ornepauuu.

Tunbl faHHbIX OnucaHue

3 Lenoe 16

4 Lenoe 32

5 be3s 3Haka 8

6 bes 3Haka 16

7 be3s 3Haka 32

9 TekcToBas cTpoka
10 Crpoka 6aintos

13 PasHoCTb BpemeHn
33 3ape3epBrpOBaHO
35 MocnepnoBatenbHOCTb 6UTOB

Ta6bnuua 14.7 NMopAepK1MBaembie TUMbl AAaHHbIX

14.5.12 lNpeobpaszoBaHne

PaznnuHble aTpnbyTbl KaXaoro napameTpa ykasaHbl B
pa3pgene 3aBOACKMX HAacTpoek. 3HayeHVA MapameTpoB
nepepaoTca TONbKO Kak Lenble yncna. Noatomy ana
nepefauun ApoOHON YacTW YNCia NCMOSb3YIOTCA
Ko3dduLmeHTbl NpeobpazoBaHuA.

KoaddunumeHT npeobpaszosanusa lNapamemp 4-12 Motor
Speed Low Limit [Hz] paBeH 0,1.

Ecnn HyXXHO npefABapuTeNibHO YCTaHOBUTb MUHMAIIbHYHO
yacTtoTy pasHoi 10 Iy, To AoMKHO BGbITb NepeAaHo YNCno
100. KoadpdurumeHT npeobpasoaHua 0,1 o3HayaeT, uto
nepepaHHaa BenMUMHa ymHoxaetca Ha 0,1. Takum obpaszom,
BennunHa 100 6ypeT BocnpuHMMaTbea Kak 10,0.

Mpnmepbl:

0 s=>uHAaeKc npeobpaszoaHma 0

0,00 co>uHpeKc npeobpasoBaHua -2
0 M/c=>unHpeKc npeobpazoBaHma -3
0,00 MC=>UNHAEKC NpeobpasoBaHus -5

NHpekc npeobpasoBaHusa Koapduument
npeo6pa3oBaHusA

100

75

74

67

6 1000000

5 100000

4 10000

3 1000

2 100

1 10

0 1
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WHpekc npeobpasoBaHua Koaddpuunenr
npeobpasoBaHusA

-1 0,1

-2 0,01

-3 0,001

-4 0,0001

-5 0,00001

-6 0,000001

-7 0,0000001

Ta6bnuua 14.8 Tabnnua npeo6pasoBaHuA

14.5.13 CnoBa cocTtoaHuA npouecca (PCD)

Bnok cnoB coctoaHMA npouecca pasfeneH Ha Asa 65oka
no 16 61T, KOTOpble Bcerga NoCTynawT B ONpeaesieHHoN
nocnefoBaTesIbHOCTU.

PCD 1 PCD 2
KomaHngHoe cnoso ynpasnsiowen 3HaueHune
TenerpamMmbl (rnagHoe 3agaHus
YCTPONCTBO=>MOAYMHEHHOE YCTPOIICTBO) )
CloBO COCTOAHWA YNPABASAIOWEN Tenerpammbl Tekywan

(nogunHeHHoe yCTpOVICTBO:FJ'IaBHOE BbIXOAHaA 4YacToTa

YCTPOWCTBO)

Ta6bnuua 14.9 NocnegoBatenbHoctb PCD

14.6 RS485: npumepbl napameTpoB
npotokona FC

14.6.1 3anncb 3HaYeHUA NapameTpa

N3meHuTe 3HaueHne napamemp 4-14 Motor Speed High
Limit [Hz], uTto6bl OHO cocTaBuno 100 Iu.
3anuwunte gaHHble B DCIM3Y.

PKE = E19E 16-pnyH. — 3anncb OQHOro c/ioBa B
napamemp 4-14 Motor Speed High Limit [Hz].

IND = 0000 16-puyH.

PWEhigh = 0000 16-puyH.

PWEiow = 03E8 16-puyH. — 3HauyeHune gaHHbix 1000,
cooTBeTCTBYIOLWEee yacToTe 100 U, cm.

2nasa 14.5.12 lMpeobpasosaHue.

E19E H| 0000 H | 0000 H | O3E8 H

130BA092.10

PKE IND PWE high PWE 1w

PucyHok 14.12 Tenerpamma

YBEZJOMJIEHU

Mapamemp 4-14 Motor Speed High Limit [Hz]
npegcTaBnsAeT co6oii 04HO CIOBO, a KOMaHAOoM
napametpa ana 3anucu B ICIMNMN3Y asnaetca E. Homepom
napametpa napamemp 4-14 Motor Speed High Limit [Hz]
asnaerca 19E B 16-puuHom popmare.

o

o

119E H | 0000 H | 0000 H | 03E8 HI
%

o

PKE IND PWE high PWE jow @

PucyHok 14.13 OTBeT rnaBHOro ycTponcTsa Nog4YMHeHHOMY
YCTPOWCTBY

14.6.2 CumTbiBaHME 3HAYEHUA NapameTpa
YteHune 3HaueHna B napamemp 3-41 Ramp 1 Ramp Up Time.

PKE = 1155 16-puyH. — 4yTeHune 3HayeHuA napameTpa B
napamemp 3-41 Ramp 1 Ramp Up Time

IND = 0000 16-puuH.

PWEhigh = 0000 16-puryH.

PWEiow = 0000 16-puyH.

=

<

1155 H | 0000 H | 0000 H | 0000 H 8
[aa)

PKE IND PWE high PWE jow @

PucyHok 14.14 3HayeHne napameTpa

Ecnun 3HaueHne B napamemp 3-41 Ramp 1 Ramp Up Time
paBHO 10 ceKyHAaMm, OTBET OT NMOAYMHEHHOrO YCTPOWCTBa
rMaBHOMY UMeeT BUf;

=)

1155 H | 0000 H | 0000 H|03E8 H §
<<

)

PKE IND PWE high PWE |ow 2

PucyHok 14.15 OTBeT NOAUYNHEHHOrO YCTPONCTBA rMaBHOMY

3E8 (16-pnyuH.) cooTBeTCTBYET fecAaTmyHOMY umncay 1000.
MHpekc npeobpaszoBaHua ana napamemp 3-41 Ramp 1
Ramp Up Time paBeH -2.

lMapamemp 3-41 Ramp 1 Ramp Up Time oTHOCKTCA K TUny
be3 3Haka 32.

MG16C350
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14.7 RS485: kpaTtkoe onucaHue Modbus
RTU

14.7.1 OonyweHwna

KomnaHua Danfoss npeanonaraet, 4To YCTaHOB/IEHHbIN
KOHTpOANIep NOAAEPKUBAET NMHTEPPENCHI, ONMUCaHHbIE B
STOM JOKYMEHTE, 1 UTO BCe TPebGOBaHMA 1 OorpaHuyeHus,
npeaycMOTpeHHble B KOHTpossiepe U npeobpasosarene
YacToTbl, CTPOrO COBMIOAAIOTCA.

14.7.2 Heobxoanmble cBefeHuUs

BcTpoeHHbI npotokon Modbus RTU (gucTaHLMOHHBIN
TepMUHan) NpeaHa3HaueH AnA OCYLEeCTBIEHUA CBA3M C
No6bIM KOHTPOJIEPOM, KOTOPbIV NOAAEPKMBAET
UHTEpPdENChbl, yKa3aHHble B 3TOM PYKOBOACTBE.
Mpepnonaraercs, YTo YnMTaTesb NOMIHOCTbIO OCBEAOMIIEH O
BO3MOXHOCTSIX U OrPaHUYEHMAX KOHTpoepa.

14.7.3 Obwue ceepeHns o Modbus RTU

BHe 3aBMcMmOCTM OT TMNa dUsnYecKmx
KOMMYHWKALIMOHHbIX CETel, B KPaTKOM OnucaHuu
npotokona Modbus RTU paccmatpuBaeTca npouecc,
KOTOPbIV NCMOMb3yeT KOHTPOep AfA 3anpoca AoCcTyna K
Apyromy ycTponctsy. B aTom npouecce onucbiBaeTtcs, Kak
Modbus RTU pearupyeT Ha 3anpocbl Apyroro ycTpouncTsa,
Kak 6ynyT oOHapy»KnBaTbCA OWMNOKM 1 Kak O HUX 6yaet
coobuatbesa. Kpome Toro, yctaHaBnvBaetca obwumin dopmar
N KOMIMOHOBKU U COAEPXKMMOrOo noseit coobLyeHus.

Bo Bpemsi obmeHa AaHHbIMK yepes ceTb Modbus RTU
NPOTOKON onpefenseT cregyollee.
. Kak Kaxgbli KOHTponiep y3HaeT agpec CBOero
yCTpoWncTBa.

. PacnosHaet coobLyeHue, HanpaBieHHOE eMmy.
. Onpepenser, Kakue JencTBUA NpeanpuHATb.

o M3Bnekaet gaHHble nam npoyne csegeHus,
cogepkawmeca B COO6LU,€HI/IVI.

Ecnun TpebyeTca oTBeT, KOHTpoNNep GopmupyeT OTBETHOE
COOObLLEeHNe N OTCbINAET ero.

KoHTponnepbl ocyLecTBAAT CBA3b MO NPUHUMMY
«TNTAaBHbIN-NOAUYNHEHHDBIN», NPU KOTOPOM TONbKO OJHO
YCTPOWCTBO (rMaBHOE) MOXET MHULMMPOBaTb onepauum
cBA3M (Ha3biBaeMble 3anpocamu). OcTanbHble YCTPOMCTBA
(noguMHeHHble) OTBEeYaloT, MOCbiNas 3anpPoLeHHbIe AaHHble
rnaBHOMY YCTPOWCTBY WM OTBEYas Ha 3amnpoc.

[MaBHOe yCTPOMCTBO MOXET 06paLlaTbCa K OTAeNIbHbIM
NMOAYMHEHHBIM YCTPOMCTBAM WM NOCbINaTh LMPKYNApHOe
coobLyeHre BCeM NOJYMHEHHBIM YCTPONCTBAM.
MNMopunHeHHbIe YCTPOKCTBa NOCHINAT OTBETHOE COobLIeHme
(Ha3bIBaemoe OTBETOM) Ha 3aMnpocCbl, KOTOpble UM
afpecoBanucb MHAMBMAYaNnbHO. Ha LupKynsapHble 3anpochbl
rMaBHOrO YCTPOWCTBA OTBETbI He nocbinatTcs. MpoTokon

Modbus RTU onpepenset ¢opmat 3anpoca rnaBHoro
YCTPOWCTBA MyTemM BBOAA B 3anpoc agpeca YCTPONCTBA Un
LMPKYNSAPHOro agpeca, koga ¢yHKUUK, onpeaensiouero
Tpebyemoe [elicTBME, Nobble NocbliaeMble JaHHbIE 1 none
ob6HapyeHus ownbok. OTBeTHOE coobLieHne
NMOAYMHEHHOTO YCTPOICTBa TakkKe popmMmmpyeTtcs ¢
ucnonb3oBaHnem npotokona Modbus. OHo cogepXuT nons,
NMOATBEPXKAAIOLME BbINOSHEHHbIE AeNCTBYA, Nobble
BO3BpallaemMble AaHHbIE U Mosie 06HAPYKEHUS OLLINOOK.
Ecnu npu npueme coobLueHns noasnaetca owmnbKa nnm
€C/ NOAYNHEHHOE YCTPONCTBO HE MOXKET BbINMONHUTD
3aTpeboBaHHOE [eNCTBME, NOJUYMHEHHOE YCTPOWCTBO
dopmumpyeT cooblieHme 06 owmnbKe 1 NOCbUIAET €ro B
OTBETE WM BO3HUKAET TaliM-ayT.

14.7.4 Drive c Modbus RTU

Mpeo6pa3zoBaTenb YacTOTbl OCYLIECTBNAET Nepeaady B
dopmate Modbus RTU yepes BCTpoeHHbI nHTepderic
RS485. MpoTtokon Modbus RTU obecneunsaet goctyn K
KOMaHAHOMY C/IOBY M 3afjaHuto Mo WnHe npeobpa3osaTtens
YacToThl.

KomaHaHOe cnoBo Mo3BONAeT rnaBHOMY YCTPONCTBY
Modbus ynpaBnaTb HECKONIbKAMU BaXHbIMU GYHKLMAMY
npeobpasoBaTena 4acToTbl:

. Myck
. OcTaHoB npeobpazoBaTens YacToTbl Pa3IUYHbIMUA
crnocobamu:

OcTaHoB BbiGerom

BbicTpbIi OcTaHOB

OcCTaHOB TOPMOXEHNEM MOCTOSAHHBIM TOKOM
HopmanbHbIl OCTaHOB (M3MeHeHneM CKOpPOCTH)

. Bo3BpaT B ncxogHoe coctosiHme (cbpoc) nocne
ABAPUINHOIO OTK/IOYEHUA

. Pa6ota ¢ pa3nnyHbIMn NpeayCcTaHOBNEHHbIMA

CKOpPOCTAMU

o Pa6boTa B 06paTHOM HanpasneHun

o Vi3meHeHne akTMBHOro Habopa napameTpos.

o YnpagneHue BCTPOEHHbIM pesie npeobpasoBatens
yacToTbl.

Ons perynupoBaHusa CKOPOCTU 06bIYHO MCMOb3yeTca
3agaHue Mo wuHe. Kpome Toro, MOXXHO MOAyunTb JOCTYN K
napameTpam, NPoUYnTaTb X 3HAYEHUA U, B HEKOTOPbIX
CNyyasx, 3anmcaTb 3HaYeHUs B MapameTpbl; 3TO NO3BONSET
peanu3oBaTh PasNnYHble BO3MOXHOCTY YNPaBieHs,
BK/I0Yas yrnpasfieHve yCTaBKow npeobpasoBaTens 4acToTbl
BO BPEMsA UCMOJb30BaHUA ero BHyTpeHHero M-
perynsaTopa.
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14.7.5 Drive c Modbus RTU

YT06bI paspewwnTb npotokon Modbus RTU Ha
npeobpasoBaTtene 4acToTbl, yCTaHOBUTE ClleayoLime
napameTpbi:

MNapameTp Hactporika

Mapamemp 8-30 Protocol |Modbus RTU

Mapamemp 8-31 Address | 1-247

Mapamemp 8-32 Baud 2400-115200

Rate

lMapamemp 8-33 Parity /
Stop Bits

KoHTponb no yeTHOCTW, 1 CTOMOBbLIN
6UT (MO yMmonyaHmio)

14.7.6 Drive c Modbus RTU

KoHTponnepbl HacTpauBaloTcA Ha nepepavy no cetu
Modbus ¢ ncnonb3sosarnvem pexnma RTU, B koTopom
KaXKaplil 6aiiT B COOBLLEHUN COREPXKUT 2 4-BUTHBIX
LWecTHaLaTePMYHbIX cumBona. Qopmat ansa Kaxkgoro 6aiTa
nokasaH B Tabsuya 14.10.

Crapt BaniT AaHHbIX OctaH | OcTtaH
OBbIN os/ oB
6ur KOHTpP
onb
4YeTHO
cTm
| T[]

Ta6nuua 14.10 MpumepHbii popmat

Cucrema 8-61TOBaA [ABOWYHaZA, WeCTHaaUaTepuyHas

KOAMPOBaHNA 0-9, A-F. 2 wecTHaguaTepmnUHbIX CMMBONA B

KaXgom 8-61MTOBOM Mosie coobuieHus.

ButoB Ha 6anT 1 CTapTOBbIN 6UT.

8 61TOB AaHHbIX, CHauana rnocbinaerca
MNAAWNA 3HavawWwmnn but.

1 6UT ANA KOHTPONA MO YeTHOCTW/
HeueTHOCTYW; 6e3 brTa YeTHOCTK, ecnn
KOHTPONb He MNCMOoNb3yeTcs.

1 CTOMOBbLIN GUT, €CIN KOHTPOJIb NO
YeTHOCTW UCMosb3yeTcs; 2 CTONOBbIX 6UTa,

€Cc/In He NCNOoJb3yeTcA.

MNone KoHTponA CRC (UMKNNYECKMIA KOHTPOSb M36bITOYHOCTN)

OWMn60K

Ta6bnuua 14.11 CBepgeHuna o 6uTax

14.8 RS485: cTpyKTypa Tenerpammbl
Modbus RTU

14.8.1 Crpyktypa coobuweHua Modbus RTU

Mepepatolee ycTpoicTBO nomelyaet coobueHne Modbus
RTU B Kagp C U3BECTHbIMM HayanbHOM U KOHEYHOW
Toukamu. MprHUMatoLWme yCcTponcTBa MOryT HayaTb C
Hauana coobLeHuns, NpoYnTaTb agpPeCHyI YacTb,
onpepenuTb, Kakomy yCTPONCTBY afpecyeTca cooblieHne
(Unn BCeM YCTPOMCTBAM, €CNIN ABNAETCA LUMPKYNAPHBIM), 1
pacno3HaTh, Korga coobLeHne 3aKoHYeHo. YacTuyHble
COO0OLLEeHNA BbIABNATCA U ONPERENAIOTCA KaK OWnOOoYHbIe.
MepenaBaemble CMMBOSIbI B KaXKAOM Mofe JOMKHbI ObiTb
WwecTHaguaTepuyHoro ¢opmata ot 00 go FF.
MpeobpasoBaTenib YaCTOTbl HEMPEPBLIBHO KOHTPONMpyeT
CeTeBYIO LUNHY, B TOM YMCSie U BO BPeMsA UHTepBasioB
«MmonyaHuA». Korga nonyyeHo nepsoe none (none agpeca),
KaXkapblll npeobpa3soBaTtenib YacToOT UM YCTPOCTBO
JeKoanpyeT ero, Ytobbl onpenenunTb, KOMy agpecoBaHo
coobuieHne. CoobleHna Modbus RTU ¢ agpecom 0
ABNATCA LMPKYNAPHbIMA. B cnyyae LmpKynapHbIx
CoO0OLLeHNI OTBET He pa3pellaeTca. TUNUYHBIA Kagp
coobLeHna nokasaH B Tabauya 14.12.

Myck Appec | OyHkuna | [laHHble | KoHTp- KoHey
onb CRC
T1-T2-T3-| 8 6ut 86ut |Nx86ur| 16 6ur | T1-T2-T3-

T4 T4

Ta6bnuua 14.12 TunuuyHasa cTpykTypa Tenerpammbl Modbus RTU

14.8.2 [lonAa Hayana/ocTaHoOBa

CoobLieHNA HauMHAITCA C Mepruoaa MOYaHUA
NPOAOIKUTENBHOCTbIO He MeHee 3,5 NHTepBasios nepepayun
CMMBOJS1a, KOTOPbIN peann3yeTca Kak HEeCKOIbKO
CUMBOJIbHBIX VHTEPBAOB MNPV BbIGPaHHON CKOPOCTY
nepefayn faHHbIX B CETU (NOKasblBaeTcA Kak Havano T1-T2-
T3-T4). MNepBbIM NepeaBaeMbIM NonemM ABAAETCA afpec 1 4
yCTponcTBa. 3a nocsiefHUM nepefaHHbIM CUMBOJSIOM
aHaNoOrMyHbIN Nepunog ANUTENbHOCTbIO He MeHee 3,5
CUMBOJIbHBIX MHTEPBANOB O3HaYaeT KOHeL, COObLeHNS.
Mocne 3Toro nepuoga MOXKeT HayaTbCA HOBOE COODLLEHME.
Becb Kagp cooblueHna fomKkeH nepefasaTbca B Buae
HenpepbIBHOro notoka. Ecan o 3aseplueHna Kagpa
NPOUCXOAUT NMeprog MONYaHNA AIMTENbHOCTbIO 6onee 1,5
CMMBOJSIbHbIX MHTEepBana, NprHUMatoLLee YCTpOnNCTBO
cbpacbiBaeT HemonHoe cooblleHre 1 NpeanonaraeT, Yto
cnepyowmin 6aiT ABAAETCA NONeM agpeca HOBOrO
coobueHna. AHanornyHbIM 06pa3oM, e/ HoBOE
coobLyeHme HauMHaeTca O TOro, Kak NCTeyeT neprog
ANNTENbHOCTBIO 3,5 CUMBOJIbHBIX MHTEPBAsIOB nocse
npeaplaywero coobleHns, NpMHUMatoLLee yCTPONCTBO
CUUTaeT 3TO NPOJOMKEHVEM MNPEeabIAyLIero CoobLeHNs,
BbI3blBaA TaliM-ayT (OTCYTCTBME OTK/IMKA OT NMOAYNHEHHOTO
YCTPOWNCTBA), MOCKONbKY 3HaueHne B KoHeyHom none CRC
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(UMKIMYECKNI KOHTPOJb MO M36bITOYHOCTN) He
NeNCcTBUTENbHO ANA 06beAnHEHHbIX COOOLLEHNI.

14.8.3 AppecHoe none

AfpecHoe none Kajpa CoOOLEeHUA COAepPXKUT 8 buT.
[locToBepHble agpeca NOQYMHEHHbIX YCTPONCTB HaXo[ATCA
B AnanasoHe AecATUYHbIX yncen 0-247. KOHKpeTHbIM
NoAYMHEHHbIM YCTPONCTBaM NPUCBaKBalOTCA agpeca B
AvanasoHe 1-247. («0» ocTaBneH AnA UMPKYNAPHOro
peXKnma, KOTOpbI Pacrno3HaloT BCe MOAYMHEHHbIE
YCTPONCTBA). MaBHOe YCTPOoNcTBO obpalyaeTca K
nogynHeHHOMy MyTemM BBOAA €ro agpeca B afpecHoe nosne
coobuweHna. Korga nogunHeHHoe yCTPOMCTBO MOCbInaeT
CBOW OTBET, OHO MOMeLLaeT B 3TO ajpecHoe nose CBomn
aApec, Ytobbl MO3BONNTbL FIABHOMY YCTPOWCTBY
onpeaennTb, Kakoe NoAYNHEHHOE YCTPOMCTBO OTBEYaeT.

14.8.4 Tone dyHKUMN

Mone ¢yHKUMM B Kaape COOOLLEeHNA COQePXUT 8 6uT.
Honyctumble Kogbl HaxopATcA B gnanasoHe 1-FF. MNona
GYHKLMI MCNonb3yloTcA ANA nepefaym CoobLeHNA mexay
rMaBHbIM 1 MOAYMHEHHbIM YCcTpocTBamm. Koraa
coobLeHre NocbinaeTca OT FMaBHOro YCTPOMCTBA K
NoAYMHEHHOMY, none Kofa QyHKUMM coobluaeT
NOAYMHEHHOMY YCTPOWCTBY, Kakoe fAencTBue TpebyeTca
BbINOMHWTL. Korga noguMHEHHOe yCTPOMCTBO oTBeYaeT
rnaBHOMY, OHO UCMOJb3yeT nosie Kofa GyHKUMM, 4ToObI
YKa3aTb, UTO OTBET ABAAETCA MM60 HOPMANbHbIM (OLIMOKYM
HeT), Nnbo npou3oLwna Kakaa-nmbo owmnbKa
(McknounTenbHbIN OTBET). MNpU HOpManbHOM OTBETE
NOAYMHEHHOE YCTPONCTBO NPOCTO MOBTOPAET
nepBoHavabHbIN Kof GyHKUMW. [nAa NcKnoumTenbHOro
oTBeTa NOAYMHEHHOE YCTPOMCTBO BO3BpPALLAET KOf,
KOTOpPbIV IKBMBaNEHTEH NepBOHaYanbHOMYy KoAy CO
CTapwmM 3Havalmm 6UTOM, YCTaHOBNIEHHbIM Ha
normyeckyto «1», Kpome Toro, NoAYMHEHHOE YCTPOMCTBO
NMoMmeLLaeT YHUKaNbHbIA KO B MOSie faHHbIX OTBETHOrO
coobLeHnA. To M3BeLaeT raBHOe YCTPONCTBO O TOM,
Kakas npom3soluna owmnbKa, M coobaeT npuumnHy
ncknoueHnsa. Cm. enasa 14.9.1 Koodel ¢hyHkyud,
nooddepxusaemsie Modbus RTU.

14.8.5 lone aaHHbIX

Mone pgaHHbIX GopMUPYETCA C NOMOLLbIO FPYNMn 13 ABYX
WwecTHaguaTepuyHbix undp B ananasoHe ot 00 go FF. 3tn
rnocnenoBaTeNibHOCTU COCTOAT U3 ogHoro cmmeosna RTU.
Mone AaHHbIX COOBLIEHNIA, NOCbIIAEMbIX FMaBHbIM
YCTPONCTBOM MOAUYMHEHHOMY, COAEPXUT AOMOSTHUTENBHYIO
MHPOpMaLMIO, KOTOPYIO JOKHO UCMONb30BaTb
NoAYMHEHHOE YCTPOWCTBO AJ1A COBEPLUEHUA OeNCTBUA,
onpegensaemoro kKogom dyHkuun. Takaa nHbopmaumna
MOXET cofleprKaTb TaKMe 3MEMEHTbI, Kak ajpeca KaTyLKu
WX PernucTpa, KONMYecTBO 3/1EMEHTOB M CYET TeKyLUX
6alNTOB AaHHbIX B 3TOM More.

14.8.6 lMone koHTpona CRC

CoobLeHun cofiepaT none o6HapyXeHus oWmnboK ¢
AeNCTBMEM MO MeTOAY LMKINYECKOro KOHTPOonA
n36biTouHocTn (CRC). Mone CRC npoBepseT cogepxmmoe
Bcero coobuleHus. MNMone CRC ncnonb3yeTtcs HE3aBUCKMMO OT
METOZ0B MPOBEPKM YETHOCTN OTAENbHbIX CMMBOJSIOB
coobuyeHus. 3HayeHne CRC BbluMCnAeTCA NepeaaioLwmm
YCTPONCTBOM, KOTOPOE 3aTeM NpuiaraeT nosne npoBepKu
CRC B KauecTBe nocnegHero rnonsa coobuieHnsa.
MpuHnmatolee yctponctso nepecuntbisaet CRC Bo Bpemsa
npriemMa coobLieHNs1 1 CPaBHMBAET BblUUCIIEHHOE 3HayeHne
C 3HayeHunem, nonyyeHHboim B none CRC. Ecnm 3Tn aBa
3HauYeHus He paBHbI, pe3ynbTaToM OyfeT TallmayT LUMHBI.
Mone obHapy»KeHWsA OWNOOK COAEPKNT BOUUYHOE YNCIIO M3
16 6UT, cocTaBneHHoe U3 AByx 8-6KTOBbLIX 6alnToB. Mocne
NpPOBepKN Ha oWNOKM CHavana fobaBnAeTcAa Mnagwuin
6anT, a 3atem ctapwwmid. Crapwuii 6ant CRC — nocnegHuia
6aliT, NoCblNaemblil B COOBLLIEHNN.

14.8.7 Appecauma KaTylweKk v pernctpos

B cetn Modbus Bce gaHHble OpraHu3yloTCA B KaTyLllKax u
perncrtpax BpeMeHHOro xpaHeHusA. Katywkn xpaHar 1 6ur,
a PEerncTpbl BPeMEHHOTO XpaHeHNA XPaHAT 2-6aiToBoe
cnoBo (16 6uT). Bce agpeca faHHbIX B coobueHnax Modbus
paccmatpuBatotca Kak 0. Mpu nepeom noasneHun
371eMeHTa AaHHbIX K HEMY afpecyloTCA Kak K dNemMeHTy
Homep 0. Hanpumep: KaTyliKa, N3BeCTHaA B
nporpaMmmnpyeMom KOHTposnepe Kak «kaTylka 1», B none
ajpeca gaHHbIx coobuleHna Modbus nmeet agpec
«KaTywka 0000». KaTywiKke ¢ AecATUYHbIM HOMepom 127
npuceamBaetca agpec 007Ehex (gecatnyHbIn Homep 126).
B none appeca paHHbIX COOBLEHUA K perncTpy
BpemMeHHoro xpaHeHua 40001 agpecyloTca Kak K perncrpy
0000. Mone Kopa GyHKLMU YxKe onpeaenseT onepauuio
«PErncTp BPEMEHHOrO XpaHeHusa». T. e. 4XXXX Asnaetca
nogpasymeBaembiM. K pernctpy BpeMeHHOro xpaHeHus
40108 agpecytotca Kak K permctpy 006Bhex (pecAaTnyHbIN
Homep 107).
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Homep KaTywkn

OnucaHue

HanpaBneHue curHana

1-16

KomaHaHoe cnoBo npeobpasoBatena yactoTbl (cm. Tabauua 14.14).

OT rnaBHOro ycTpowncTea K

NoAYNHEHHOMY
17-32 [lmana3soH 3afjaHnii CKOPOCTUMAN YCTaBKM Npeobpa3osatensa yactoTbl 0XO—OxFFFF | OT rnaBHOro yctpoincTtea K
(-200% ... ~200%). NOAYNHEHHOMY
33-48 CnoBo COCTOAHNA NpeobpasoBaTens yacToTbl (cMm. Tabauya 14.14). OT rnaBHOro ycTpowncTsa K
NoAYNHEHHOMY
49-64 Pexnm-pa3omMKHYTOro KoHTypa: BbixogHaa yactota npeobpasoBaTens 4acToTbl. .
. OT NOAYMHEHHOrO YCTPOMCTBA K
Pexunm ¢ 3aMKHYTbIM KOHTypom: CurHan obpaTHoI cBA3W npeobpasosaTens
rnasHomy
4acToTbl.
65 YnpaBneHuve 3anncbio napameTpa (OT raBHOrO K MOAYMHEHHOMY).
0 = M3MeHeHVA NapameTpoB 3anucbisatoTca B O3Y npeobpasoBatena 4acToTbl. OT rnaBHOro ycTpowncTaa K
1 = n3mMeHeHus NapameTpoB 3anucbiBatotca B O3Y n ICMM3Y npeobpasosatens | NOAYNHEHHOMY
4acToThI.
66-65536 3apesepBMpoBaHo.

Ta6bnuua 14.13 KaTywKkun 1 perncTpbl BPeMeHHOro XpaHeHus

Tabnuua 14.14 KomaHgHoe cnoBo npeob6pasoBaTens 4acToTbl
(npodunb FC)

(npodunb FC)

Katywk |0 1 Katywk |0 1

a a

01 MpepyctaHoBNeHHOe 3afaHune, MnaawWwunini Gut 33 YnpasneHue He roToBo [OTOBHOCTb K ynpaBneHuio

02 MpepyctaHoBNeHHOe 3afaHue, cTaplunin 6ut 34 MpvBop He roTos Mpusop rotos

03 TopmoxeHne HeT TopMOXKeHMA NOCTOAHHBIM 35 OcTaHoOB Bblberom 3awmTa 3amKHyTa
MOCTOAHHBIM TOKOM TOKOM 36 Het aBap. curHanos ABapunHbIN curHan

04 OctaHoB Bblberom Het ocTaHoBa Bblberom 37 He uncnonb3yetca He ucnonb3yetca

05 BbicTpbIn ocTaHoB Het 6bicTpOro ocraHosa 38 He ucnonb3yetca He ncnonb3syetca

06 DurKcauma 4acToTbl HeT ¢ukcaymm yactotsl 39 He ncnonb3yertca He ucnonbayetca

07 OcraHoB ¢ MNyck 40 HeT npegynpexpeHuna MNpepynpexaexne
M3MEHEHMEM CKOPOCTU 41 He Ha 3agaHuun Ha 3apaHun

08 Het c6poca C6poc 42 PyuHon pexum ABTOMaTUYECKUI PEXINM

09 Het ¢ukcaumm yacToTbl | DMKcaums 4acToTbl 43 BHe Amanas. ckopoctu B yacToTHOM AuanasoHe

10 M3meHeHne ckopoctn | i3meHeHne ckopoctu 2 44 OcTaHOBMEH Pa6ota
1 45 He ncnonb3yetca He ncnonb3yetca

1 [aHHble [aHHble gencTBUTENbHbI 46 HeT npenynp. o Mpeaynp. o HanpsXeHUn
He[leNCTBUTESbHbI HanpPAXeHNUN

12 Pene 1 Bbikn. Pene 1 BKkn. 47 He B npegene no Toky Mpefen no Toky

13 Pene 2 Bbikn. Pene 2 BKn. 48 HeT npeaynp. o Mpeaynp. o neperpese

14 YcTtaHOBKa mnaguiero 6uta neperpese

15 YcTaHOBKa CTapliero 6vTa

16 He pesepca. PeBepc Ta6nuua 14.15 CNoBO coCTOAHMA NpeobpasoBaTens YacToTbl
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Homep OnucaHue

peructpa

00001-00006 3ape3sepBMpOBaHO.

00007 MocnepHwnii Kog owmnbKky oT nHTepdelica obbekTa AaHHbIX FC.

00008 3ape3epBrpOBaHO.

00009 VHpekc napametpa®.

00010-00990 lpynna napametpos 000 (napameTtpbl o 001-099).

01000-01990 lpynna napametpos 100 (napameTtpbl 100-199).

02000-02990 lpynna napametpos 200 (napameTtpbl 200-299).

03000-03990 lpynna napametpos 300 (napameTtpbl 300-399).

04000-04990 lpynna napametpos 400 (napameTtpbl 400-499).

49000-49990 lpynna napameTtpos 4900 (napameTpbl 4900-4999).

50000 BxopHble AaHHble: PerncTp KOMaHAHOro cnoBa npeobpasoBatensa yactotbl (CTW).

50010 BxogHble paHHble: peructp 3agaHma no wwuHe (REF).

50200 BbIXxoaHble AaHHble: perncTp CioBa COCTOAHMA NpeobpasoBatens Yactotbl (STW).

50210 BbixofHble AaHHbIe: perncTp OCHOBHOTO TeKyLero 3HauyeHua napameTpa (main actual value, MAV) npeobpa3oBatens
4acToThI.

Ta6bnuuya 14.16 Pernctpbl BpeME@HHOro XpaHeHus

1) MpumerAemca 0na onpedeseHUs HoOMepa UHOeKCd, UCNOob3yeMo20 Nnpu docmyne K UHOeKCUpyeMoMy napamempy.

14.9 RS485: Koabl GyHKLMI B COOOLLEHNAX OyHkuma  |Kop Koa MopadyHKuns
Modbus RTU dyukuum | noAGyH-
Kuumn
14.9.1 Kopbl GyHKLMI, NnOfAEpPKMBaEMbIE Avaroc- |8 1 Mepesanyck cBA3W.
Modbus RTU TKa 2 Bo3sBspart peructpa
ANarHoCTukn.
Mpotokon Modbus RTU nogaep»knBaeT ncnonb3oBaHue 10 OumncTka CUeTUMKOB 1
cnefyowmx Kogos ¢yHKUuin B Tabsuya 14.17 B none peructpa fnarHOCTUKN.
byHKLMM coobLleHu . 1 Bosspat cueta coobuieHui,
nepenasaemMbix No LwnHe.
DOyHKuMA Koa dyHkuum 12 Bo3Bpar cueTa owmnbok
CunTaTb C KaTyLIKM 1 (16-puuH.) CBA3N MO LIVHE.
CunTaTb C PErUCTPOB BPEMEHHOIO 3 (16-pnuH.) 13 Bosepar cueta
XpaHeHns NCKNIOUNTENBbHBIX OWNGOK
3anucaTb Ha OAHY KaTyLKy 5 (16-pruH.) LunHbI.
3anncaTb B OVIH PerucTp 6 (16-pnyuH.) 14 Bosspar cueta coobuienmin
3anncaTb Ha HECKOMbKO KaTyluek F (16-pnuH.) MOAUMHEHHOTO ycTponcTBa.
3anncaTb B HECKONbKO PerncTpos 10 (16-puyH.) Ta6nmua 14.18 Koab! byHKuwii
Bbi3BaTb cueTumKk cobbITUIA CBA3N B (16-pnuH.)

CoobwunTb NAeHTUd. Homep noguuHeH. |11 (16-pryH.)
yCTPOWNCTBa

Tabnuua 14.17 Kogbl ¢yHKUMIA
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14.9.2 UckniounTtenbHble Koabl Modbus

MNonHoe onncaHne CTPYKTYpPbl OTBETA C UCKIOYNTENbHbBIM
KOLOM CM. B pasfienax c no iasa 14.8 RS485: cmpykmypa
menezpammel Modbus RTU.

Koa HasBaHue Cmbicn
1 Heponyctuma | Kog dyHKUMK, nonyyeHHbI B 3anpoce,
A GyHKUMA ABNAETCA HefOMyCTUMbIM feicTBMeM Ans

cepBepa (MM NOAYMHEHHOrO YCTPOMWCTBA).
3T0 MOXeT 6bITb CBA3AHO C TEM, YTO KopA
bYHKUMM NpUMEHAETCA TONbKO K bonee
HOBbIM YCTPOWCTBaM U He 6bin BHEAPEH B
BblbpaHHOM ycTponcTae. OH TakKe MOXeT
YKasblBaTb Ha TO, UTO cepBep (Unu
NoAYMHEHHOe YCTPOMCTBO) HaXxoAmTCA B
OLINOBOYHOM COCTOAHMM A 06paboTkm
3anpoca AaHHOro TUMa, HanpumMep, OH He
HaCTPOEH 1 nonyvaet 3anpoc Ha
BO3BpalleHVe 3HaUeHNI perncTpa.

2 Heponyctum | Agpec faHHbIX, MOyUYeHHbIN B 3anpoce,
bl agpec ABNAGTCA HefONyCTUMbIM afpecom Ans
OaHHbIX cepBepa (M NOAYMHEHHOrO YCTPOMNCTBA).
B yacTtHocTW, coueTaHme HoMepa 3afjaHunA
1 ASIVHBI Nepefayn ABnAaeTca
HeponycTumbIM. [ina KoHTponnepa co 100
permcTtpamm 3anpoc co cmelleHem 96 n
ONIMHON 4 6ypeT ycnelwHo o6paboTaH,
3anpoc co cmelleHnem 96 n gnuvHom 5

co3paet ncknovyeHne 02.

3 Heponyctumo | 3HaueHne B none fJaHHbIX 3anpoca

e 3HaueHune |ABnNAeTCA HeJOMYCTUMbIM 3HaYeHNeM Ans
LaHHbIX cepsepa (MM NOAUMHEHHOIO YCTPOMNCTBA).
STOT KOA YKa3blBaeT Ha OWMnOKy B
CTPYKTYpe ocTaTKa CJIOKHOMO 3anpoca,
Hanpumep HenpaBUIbHYIO NMPUMEHEHHYIO
AnuHy. 310 HE 3HaunT KOHKpEeTHO, YTo
3N1EMEHT [aHHbIX, OTMPABNEHHbIN ANA
COXPAHEHNA B PErMCTPe, UMEET 3HaUYeHue,
He noaxopsllee Ans NpuKnagHomn
NporpamMmsl, NOCKOSbKY MPOTOKON
Modbus He 3HaeT 0 ToM, UTO O3HavaeT
onpeaeneHHoe 3HayeHne onpefeneHHoro
perucTpa.

4 OwnbKa
MOAUYVHEHHOT | BpeMsa MoMbITKN cepBepa (nnm

Bo3Humkna Hencnpasumas owunbKa BO

o yCTpOVICTBa noAYNHEHHOro yCTpOIZCTBa) BbINONHUTb

3anpawvBaemoe AencTBme.

Tabnuua 14.19 UcknounTenbHble Koabl Modbus

14.10 RS485: napameTtpbl Modbus RTU

14.10.1 Onepauyuun c napameTpamu

Homep napametpa (PNU) nepeHocutca n3 agpeca
perncTpa, cogepallerocs B UATaeMoM MW 3anmncbiBaeMmom
coobueHnn Modbus. Homep napameTtpa nepepaetca B
coobuieHne Modbus kak OECATUYHOE YUCIIO, paBHoe 10
X HOMep napameTpa.

14.10.2 XpaHeHune AaHHbIX

JecatnyHoe 3HauyeHWe KaTylKu onpefenset, Kyaa oyayT
3anuncbiBaTbCA AaHHble B Npeobpa3oBaTesie YacToTbl: B
SCMN3Y n B O3Y (katywka 65 = 1) unn Tonbko B O3Y
(kaTywka 65 = 0).

14.10.3 IND

MHAEKC MaccrBa YCTaHABAMBAETCA B PETVICTPE BPEMEHHOIO
XpaHeHus 9 npu BbI30BE NMapameTpoB MacCUBa.

14.10.4 TekcTtoBble 6M0KN

MapameTpbl, coxpaHAemble B BUe TEKCTOBbIX CTPOK,
BbI3bIBAIOTCA TaKUM e 06pa3oMm, KaK 1 npourie napameTpbl.
MakcumanbHbI pa3mep TEKCTOBOro 6noka — 20
cumBosoB. Ecnm 3anpoc Ha cumTbiBaHME NapameTpa
npefHasHayeH Ans 6oNbLIEro Yncina CUMBOJIOB, YeM
XpaHWUT napameTp, OTBET yKopauuBaeTca. Ecnm 3anpoc Ha
CYMTbIBaHME NapameTpa npefHasHayeH AfiAa MeHbLIero
yncna CMBOJIOB, YEM XPaHUT MapameTp, cBobofHoe
NPOCTPaHCTBO OTBETa 3arnoJHAEeTCA.

14.10.5 KoadppuuymeHT npeobpasoBaHma

MocKonbKy 3HaueHve napameTpa MOXHO rnepecbliaTb
TONbKO KaK Liefioe Ynicnio, Ans nepepayv Apo6HON yactu
ymcna nocne JecATUYHON 3anAToW cnefyeT NCMosib30BaTb 1 4
Ko3¢ddurureHT npeobpasosaHua. CMm. 2nasa 14.6 RS485:
npumepel hapamempog npomokosa FC.

14.10.6 3HayeHMA NapameTpoB

CraHpapTHble TUMbl AaHHbIX

CraHpgapTHbIMK TUNaMKU AaHHbIX ABnRAlTCA int16, int32,
uint8, uint16 n uint32. OHM XPaHATCA KaK PerncTpbl 4x
(40001-4FFFF). YTeHne napameTpoB Npov3BOAMTCA C
nomoLlbio GyHKUMK 03 16-pUYH., UTEHE PerncTpoB
BPEMEHHOro XpaHeHuA. 3anvcb NapameTpoB
OCYLLeCTBAETCA C MOMOLLbIO GYHKLUUN 6 16-pUYH.,
YCTaHOBKA OQHOTO PerucTpa Ans ogHoro peructpa (16 6ur),
1 ¢yHKUMKN 10 16-pUYH., YCTaHOBKA HECKOJIbKMX PErncTpoB
ANA ABYX perncTpos (32 6uTa). lnanaszoH cYmMTbiBaEMbIX
pa3mepoB: oT 1 peructpa (16 6utos) go 10 peructpos (20
CUMBOJOB).
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HectaHpapTHble TUMbI AAHHbIX

HectaHgapTHble TUMbl AaHHbIX — TEKCTOBblE CTPOKW; OHMU
XPaHATCA Kak pernctpbl 4x (40001-4FFFF). NMapameTpbl
CUMTBIBAIOTCA C NOMOLLBIO GyHKUMN 03 16-pUYH., UTeHNe
perncTpoB BPEMEHHOIo XpaHeHus, 1 3anmncbiBatoTca C
nomoLubio GyHKUMM 10 16-prYH., yCTaHOBKa HECKONMbKUX
perncTpos. [InanasoH cYnTbiBaembIx pasmepos: oT 1
perucTtpa (2 cumsona) go 10 peructpos (20 cMBONOB).

14.11 RS485: npodunb ynpasnenua FC

14.11.1 KomaHaHoOe cnoBo,
cooTBeTcTBYOWEe npodunto FC

Master-follower

cTw Speed ref.

130BA274.11

Bit
no.: 1514131211109876543210

PucyHok 14.16 CW OT rnaBHOro ycTponcTea K NogYnHeHHOMY

Bbut 3HauyeHuve 6uta = 0 3HaueHue 6uta = 1
00 3HaueHue 3agaHnsa Mnagwwin 6UT BHewWwHero
Bbl6oOpa
01 3HaueHue 3afjaHnA Crapwmin 6UT BHeLLHero
Bbl6Opa

02 TopmoxeHune MN3meHeHne ckopocTn
NOCTOAHHbLIM TOKOM

03 Bbiber HeT BblGeTa

04 BbicTpbIn OcTaHOB M3meHeHne ckopocTn

05 OuKcauns BbIXOAHOMN Mcnonb3oBaHne N3mMeHeHuA
YacToThI cKopocTH

06 OcTaHOB ¢ n3meHeHvem |[lyck
cKopoCTH

07 Het ¢yHKuUn C6poc

08 HeT ¢yHKUMM OuKkcauma 4acToTbl

09 M3meHeHne ckopoctn 1 | /I3meHeHue ckopocTu 2

10 [aHHble He [aHHble eNCTBUTENbHbI
OEeNCTBUTENbHbI

1 Het dyHKuUn Pene 01 BknoueHo

12 Het dyHKuun Pene 02 BknoueHo

13 HacTtpoiika napameTpoB |Mnagwwmin pa3psag Bbibopa

14 HacTpoiika napameTtpos |Crapwmin pa3psg Bbibopa

15 Het dyHKuun PeBepc

PacwmdpoBka ynpasnsiowmnx 6utos

Butbl 00/01

Butbl 00 1 01 ncnonb3ytoTcA Ans Bbibopa OQHOIO U3
yeTblpex 3HayeHWl 3afjaHunA, NpeaBapuUTeNbHO
3anporpaMMUpPOBaHHbIX B Mapamerpe

napamemp 3-10 Preset Reference B cOOTBETCTBUNM C
Tabnuya 14.20.

3anporpammupos | lMapameTtp Bbut 01 but 00
aHHoe 3HauyeHune
3ajaHuA

1 [0] 0 0
napamemp
3-10 Preset
Reference

2 [1] 0 1
napamemp
3-10 Preset
Reference

3 [2] 1 0
napamemp
3-10 Preset
Reference

4 [3] 1 1
napamemp
3-10 Preset
Reference

Ta6nuua 14.20 butbl ynpaBneHus

YBEJJOMJIEHU

Cnenaiite BbiGop B napamemp 8-56 Preset Reference
Select, uTo6bl onpepenuTb, Kak 6T 00/01 Nnoruyecku
o6beanHAETCA C COOTBETCTBYIOWE GyHKLME Ha
LUM¢$pPOBbIX BXOAAX.

But 02, TOpMOXKEeHMe NOCTOAHHbIM TOKOM

Bbut 02 = 0 NnpMBOANT K TOPMOXKEHWNIO NOCTOAHHBIM TOKOM U
K OCTQHOBY. YCTaHOBUTE TOK TOPMOXKEHUA N ASINTENBHOCTb
B napameTpax napamemp 2-01 DC Brake Current n
napamemp 2-02 DC Braking Time.

Bbut 02 = 1 BbI3bIBaET M3MEHEHME CKOPOCTMU.

But 03, ocTaHOB ¢ Bbi6erom

Bbut 03=0: npeobpaszoBaTesib YaCTOTbl HEMEAJSIEHHO
3anupaeT BbIXOAHble TPaH3UCTOPbI 1 ABUraTenb
OCTaHaB/IMBAETCA BbIOETOM.

But 03 = 1: npeobpa3oBaTenb YacTOTbl 3anyckaeT
ABuratesb, e BbIMOJHAIOTCA Apyrue ycnoBma 3anycka.

Cpenaiite Bbi6op B napamemp 8-50 Coasting Select, utobbl
onpegenutb, Kak 6ut 03 fornyeckn obvegnHAeTCs C
cooTBeTCcTBYOLWEN GyHKUMEN Ha LMdPOBbIX BXOAAX.
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PyKOBO,ﬂCTBO Nno NPOeKTNpoBaHMIO

But 04, 6bICTPbIN OCTaHOB

But 04 = 0: BbI3bIBaET CHMMKEHME CKOPOCTY BpaLLeHnA
ABUraTensa [0 ocCTaHoBa (yCTaHaBNMBaeTCA B NapameTpe
napamemp 3-81 Quick Stop Ramp Time).

but 05, pMKcayms BbIXOAHONM YaCTOTbI

But 05 = 0: PprKcupyeTca TeKyllaa BbIXOgHas YacToTa (B
). M3meHUTb 3adUKCMPOBAHHYIO BbIXOAHYIO YacTOTy
MOHO TOJIbKO C NMOMOLLbi0 LdPOBLIX BXOLOB B
napamemp 5-10 Terminal 18 Digital Input —

napamemp 5-15 Terminal 33 Digital Input.

YBEJJOMJIEHU

Ecnu peiictByeT dyHKUMA duKcaumm BbiIxoaa, OCTaHOB
npeo6pasoBaTens YacTOTbl BO3MOXKEH TONIbKO npu
BbIMONIHEHUN CNEeAYIOWMNX YCOBUIA:

. Bbut 03 OcTtaHOB BblGErom.
. Bbut 02 TopmoxKeHne NocT. TOKOM.

. Uundposon exop (napamemp 5-10 Terminal 18
Digital Input — napamemp 5-15 Terminal 33
Digital Input) 3anporpammupoBaH Ha
TopmoikeHue nocmosHHbIM mokom, OcmaHos
ebibezom unu Cépoc unn OcmaHoe evibezom.

BuT 06, ocTaHOB/NYCK C N3MEHEHMEM CKOPOCTU

But 06 = 0: BbI3bIBaeT OCTaHOB W 3acTaBfAeT ABUraTenb
CHMXaTb CKOPOCTb A0 OCTaHOBA C MOMOLLbIO BbIOpaHHOIro
napameTpa 3amegsieHus.

Bbut 06 = 1: no3BonsAeT NnpeobpasoBaTesto YacToTbl
3anycTuTb ABWraTesib, eCiv BbINOAHAKTCA Apyrue yCioBua
3anycka.

CoenaiiTe Bblbop B napamemp 8-53 Start Select, uto6bl
onpenenuTb, Kak 6ut 06 (M3MEHeHNe CKOPOCTU AnA
OCTaHOBa/3amnycKa) normueckn obbeguHAeTCA C
COOTBETCTBYIOLEN GpYHKLMEN Ha LUMPPOBLIX BXOAAX.

But 07, c6poc

But 07 = 0: HeT cHpoca.

But 07 = 1: cbpoc oTknoueHus. COpoC akTMBMPYETCS MO
nepegHemy GPOHTY cMrHana, To ecTb Npu nepexoge
curHana ot noruyeckoro «0» K jormyeckonm «1».

but 08, pMKcayma yacToTbl
but 08 = 1: BbIXOQHaA YacToTa 3aBMCUT OT MapameTpa
napamemp 3-19 Jog Speed [RPM].

But 09, BbI6GOpP M3MeHeHUA ckopocTu 1/2

But 09 = 0: n3meHeHne ckopocTn 1 BKOYEHO (MapameTpbl
napamemp 3-41 Ramp 1 Ramp Up Time -

napamemp 3-42 Ramp 1 Ramp Down Time).

But 09 = 1: n3meHeHne ckopocTn 2 (napameTpbl
napamemp 3-51 Ramp 2 Ramp Up Time -

napamemp 3-52 Ramp 2 Ramp Down Time) BKnoYeHo.

But 10, paHHble HeaeNCTBUTENbHbI/AAaHHbIE
DeNCTBUTENIbHDI

YKa3blBaeT nNpeobpa3oBaTenio YacToThbl, MCMONb30BaTh UK
UrHOPMPOBaTb KOMaHAHoe cnoBo. but 10 = 0: komaHgHOe
CNOBO MUrHOPUPYeTCA.

But 10 = 1: KOMaHZHOe CNOBO Mcnonb3yeTca. ITa GyHKUUA
MmeeT 60osIbLIoe 3HAUEHUE, MOCKOJbKY HE3aBMCMMO OT TUMa
MNCNoNb3yeMoun TenerpaMmmbl B Hel BCerga CoaepXunTca
KOMaHAHoe cnoBo. TakuM 06pa3om, KOMaHAHOe CJI0BO
MOXHO OTK/IOUNTb, €C/IN He TpebyeTca ero UCnosib3oBaHne
npy OGHOBMIEHUUN USIN YTEHUW MAPAMETPOB.

but 11, pene 01

but 11 = 0: pene He akTuBUpYyeTCA.

But 11 = 1: pene 01 akTMBMpYyeTCA, KOraa 3HayeHue [36]
KmHO. crioeo 6um 11 BblbpaHO B MapameTpe

napamemp 5-40 Function Relay.

but 12, pene 04

Bbut 12 = 0: pene 04 He akTUBMPOBAHO.

Bbut 12 = 1: pene 04 akTmBMpyeTCA, Korga 3HayeHue[37]
KmHO. croso, 6um12 BbibpaHoO B NapameTpe

napamemp 5-40 Function Relay.

Bbut 13/14, BbIGOP Habopa NapameTpoB

Wcnonb3ynte 6utbl 13 n 14 gna soibopa noboro 13
yeTblpex MeHI0 HAbOPOB MapaMeTPOB B COOTBETCTBUN C
Tabnuya 14.21.

Ha6op napameTpoB but 14 Bbut 13
1 0 0
2 0 1
3 1 0
4 1 1

Ta6bnuua 14.21 Bbi6op Habopa napameTpoB

OTa PyHKUMA BO3MOXKHa TONbKO B TOM cCiiyyae, ecnu [9]
Heckoneko Habopos BbibpaHo B napamemp 0-10 Active Set-
up.

Cpenaiite BbiGOp B napamemp 8-55 Set-up Select, utobbl
onpenenuTtb, Kak 6ut 13/14 norndyeckn obbegnHaeTcs ¢
COOTBETCTBYIOWEN PYHKUMEN Ha UM POBbIX BXOAAX.

but 15, peBepc

but 15 = 0: HeT peBepca.

Bbut 15 = 1: peBepc. Mpn 3aBOACKOM HACTPONKe 3HAYEHNE
ANnA napametpa peBepca napamemp 8-54 Reversing Select
yCTaHOBMeHO 3HaueHue [0] Lugposol exod. but 15
BbI3blBAaeT pPeBEPC TOMbKO B TOM Cilyyae, ecsiv BblbpaH
OfVH 13 CNefyoLlX BapraHTOB:

. MocnepoBaTtenbHasa CBA3b
. Jlornueckoe «UJTN»

. JNlornyeckoe «M»
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14.11.2 CnoBO COCTOAHMSA,
cooTBeTcTBYOLWEee npodunto FC

Bit

Slave-master

STW

Output frequency

1514131211109876543210

130BA273.12

PucyHok 14.17 STW oT nog4YMHEHHOro YCTPOMCTBa K

rnaBHomy
Bur But =0 But =1
00 YnpasneHve He rotoBo [OTOBHOCTb K ynpaBneHuio

01 MpuBog He rotoB MpuBog rotos

02 Bbiber PazpeleHo

03 HeT own6kn OTKItoueHne

04 Het ownbkn OwmnbKa (HeT oTKNoUYEeHNA)

05 3ape3sepBMpOBaHO -

06 HeT ownbkn OTKknloyeHne ¢
6110KMPOBKON

07 Het npepynpexaeHuna MpepynpexaeHne

08 CkopocTb CKopocCTb BpalleHna =

BpalleHusA*3aaHve 3aflaHue

09 MecTHoe ynpaBneHue Ynp. no wuHe

10 YacTtoTa BHe gnanasoHa YacTtoTa B 3aiaHHbIX
npegenax

1 He ncnonb3yetca B pabote

12 MNMpuBopg B Hopme OcTaHOB, aBTOMATUYECKNI
nycK

13 HanpsxeHne B Hopme MpeBblWeHNe HanpsXKeHNA

14 KpyTAawmn MomeHT B HopMme | [peBbilieHne KpyTALlero
MOMEeHTa

15 Tamep B HOpme MpeBbilweHre Tanmepa

Bbut 00, ynpaBneHue He rotoBo/rotoBo

Byt 00 = 0: Nnpeobpa3oBaTesib YaCTOTbl OTK/IOYAETCA.

But 00 = 1: cucTema ynpaBneHus npeobpasoBatens
4acToTbl FOTOBA, HO HE rapaHTUPYeTCA NoJlyYeHne NUTaHNA
C1NoBbIM 610KOM (MPY NMUTaHMN CUCTEMBI YIpaBieHUA oT
BHeLLUHero uctoyHnka 24 B).

But 01, npeo6pa3oBaTtenb YacTOTbl FOTOB

Bbut 01 = 1: npeobpasoBaTenb YacToTbl FOTOB K paboTe, HO
uepes undpoBbie BXOAbI UM NO NOCNef0BaTENIbHOW CBA3N
nofaeTcs KOMaHAa OCTaHOBA BblGETOM.

But 02, octaHOB Bbi6erom
But 02 = 0: npeobpasoBaTenb YacToTbl OCBOOOXKAAET
ABuvratesnb.
But 02 = 1: npeobpa3oBaTenb YacTOTbl 3anycKaeT
AByvratesib KOMaHAOW nycka.

But 03, HeT oWKNGKN/OTKNIOYEeHNEe
Byt 03=0: Nnpeobpa3oBaTesib YaCTOTbl HE HAXOAUTCA B
COCTOAAHUWN HENCNPABHOCTH.

But 03 = 1: Nnpeobpa3oBaTesib YacTOTbl OTK/OYaeTcs. Ans
BOCCTaHOB/IeHMA paboTtbl HaxmuTe [Reset] (CO6poc).

But 04, HeT owmnbKN/owmnbKa (6e3 oTKNIoUEeHNA)

Bbut 04 = 0: npeobpazoBaTesib YaCTOTbl HE HAXOAUTCA B
COCTOAHMMN HENCNPABHOCTY.

Bbut 04 = 1: npeobpaszoBaTesib YacTOTbl OTOOpaKaeT
ownbKy, HO He OTK/YaeTCA.

But 05, He ucnonb3yetca
B cnose coctoaHua 6uT 05 He ncnonb3yeTca.

But 06, HeT owmn6KN / oTKNIOYeHNe ¢ 6NOKMPOBKOI
But 06 = 0: npeobpa3oBaTesib YacTOTbl HE HAXOAUTCA B
COCTOAHUWN HENCNpPaBHOCTH.

But 06 = 1: npeobpasoBaTenb YacTOTbl OTKMOYAETCA U
6nokmpyeTtcs.

But 07, HeT npepynpexaeHusa/npeaynpexaeHne
but 07 = 0: npepgynpexaeHnin HeT.
but 07 = 1: noasmunocb npegynpexaeHue.

But 08, ckopocTb # 3apaHne/cKopocTb = 3afaHune

But 08 = 0: gBMratenb paboTaeT, HO TeKylaa CKOPOCTb
OTNNYAETCA OT NPeayCcTaHOBNEHHOMO 3aJaHNA CKOPOCTU.
Takasa cuTyauma BO3MOXHA, Hanpumep, Korga npoucxoauTt
pa3roH/3ameanieHne npu nycke/ocTaHoBe.

but 08 = 1: ckopocTb gBUraTena cooTBeTCTByeT
npeaycTaHOBNEHHOMY 3a4aHNI0 CKOPOCTH.

But 09, MecTHOe ynpasneHune/ynpasneHne no wnHe
But 09 = 0: HaxaTa KHonKa [Stop/reset] (Cton/c6poc) Ha
6510Ke ynpaBieHnUa Unu B napameTpe

napamemp 3-13 Reference Site BbibpaHO 3HaueHune [2]
MecmHoe. MpeobpazoBaTenem 4acToTbl HeNlb3A YNpaBAATb
no nocnefoBaTtesibHON CBA3M.

But 09 = 1 o3HauvaeT, YTo NpeobpazoBaTesib YacTOTbI
MOXeT YNpaBAATbCA No nepudbepuinHomn WwmnHe/
nocnefoBaTesibHOWN CBA3M.

But 10, npepgen yactoTbl BHE AnanasoHa

But 10 = 0: BbIXOfHaA YacTOTa AOCTUIA 3HAYEHWs,
yCTaHOBJIEHHOrO B MapameTpe napamemp 4-11 Motor Speed
Low Limit [RPM] wnn napamemp 4-13 Motor Speed High Limit
[RPM].

Bbut 10 = 1: BbIXOAHaA YacTOTa HAaXOAUTCA B 3aflaHHbIX
npegenax.

But 11, He pa6oTtaet/paboTaer

But 11 = 0: gBUratens He pabotaer.

BuT 11 = 1: npeobpa3oBaTenib YacTOTbl NOAAET CUFHAN
nycka unn BbIXoAHaA YactoTa npesbiwaet 0 M.

But 12, npnBog B Hopme/OCTaHOBJIEH, aBTO3aNyCcK

But 12 = 0: BpemeHHbIn Nneperpes MHBEPTOPa OTCYTCTBYET.
but 12 = 1: uHBepTOp OCTaHOBNEH U3-3a Neperpesa, HO
6/10K He OTKIIOYaeTCs 1 BO306HOBNAET paboTy, Kak TONbKO
neperpes npekpatjaeTcsa.

Bbut 13, HanpaXeHne B HopMme/BbIxoA 3a npepen

But 13 = 0: HeT npepynpexaeHNn O HaNPAXeHUN.

Bbut 13 = 1: HanpsaxeHne NOCTOAHHOrO TOKa B Lienu
NOCTOAHHOIO TOKAa NpeobpasoBaTens YacToTbl CANLLIKOM
Marno unu BenKo.
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

BbuT 14, KpyTAWMNA MOMEHT B HOpMe/BbixoA 3a npepen
But 14 = 0: TOK ABUraTensa MeHblle, Yem TOK NpeaesibHoro
MOMEHTA, YCTaHOB/NEHHbIN B MapameTtpe

napamemp 4-18 Current Limit.

Bbut 14 = 1: npesbllleH npefen KpyTALWEro MOMEHTa,
yCTaHOBNIeHHOro B napamemp 4-18 Current Limit.

But 15, Talimep B HopMme/BbixoA 3a npepen
Bbut 15 = 0: Tanmepbl AnA Tenj0BOM 3alWUTbl ABUraTeNna n

TENJI0BOM 3alwnTbl npeo6pa3OBaTenﬂ 4YacTOTbl HE nNepewnn

npeaen 100 %.

Bbut 15 = 1: ognH n3 Tamepos npesbicun npegen 100 %.

Ecnn yTpayeHO coeanHeHne mexay OOMONHUTENbHbIM

mogynem InterBus n npeobpasoBatenem 4yacToTbl NM6O
NPOV30LLIO HapYLUeHUe BHYTPEHHel CBA3Y, BCe GUTbI B
STW yctaHaBnuBatoTca paBHbiMu 0.

14.11.3 3HauyeHune 3afaHNA CKOPOCTX Nepefayn no LWnHe

3HaueHVe 3aflaHNA CKOPOCTM NepefaeTca B NpeobpasoBaTesib YacTOTbl Kak OTHOCMTENbHOE 3HauyeHre B MpoLeHTax. 3HaueHune
nepecbinaetca B Buge 16-6UTHOro cfioBa; B Lenbix ymcnax (0-32767) 3HaueHne 16384 (4000 B 16-puuHOM dopmaTe)
cootBetcTBYeT 100 %. OTpruaTenbHble Yncna GopmaTUpyOTCA C MOMOLLbIO JBOMYHOMO JOMOMHEHMA. TeKylana BbIXogHan
yactota (MAV) macwtabupyetca Taknum xe o6pa3om, Kak 1 3agaHve no WyHe.

Master-slave =
]
16bit N
<
3
aw Speed reference o
Follower-slave
STW Actual output
frequency
PucyHok 14.18 3HaueHune 3afaHNA CKOPOCTM nepepAayn no wnHe
3agaHue n MAV maclTabupyloTcs, Kak nokasaHo Ha PucyHok 14.19.
-100% 0% 100% 2
~N
S
(CO00hex) (Ohex) (4000hex) <
R
Par.3-00 set to
Reverse Forward
(1) -max- +max
Par.3-03 0 Par.3-03
Max reference Max reference
0% 100%
(Ohex) (4000hex)
7777777777777 ’7 —
Par.3-00 set to |
Forward
(0) min-max I R
Par.3-02 Par.3-03

PucyHok 14.19 3apaHne n MAV

Min reference

Max reference
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But 02, BbIKJ1 3/BKN 3
bbicTpbI OCTAaHOB MCNONb30BaHEM BPeMA M3MeHeHWA

14.11.4 KomaHaHoOe cnoBo,
COOTBETCTBYyIOLLEE

KOMaHAHOE CNOBO ncnonb3yeTca AnAa nepepavym KomaHg ot

npodunioPROFIdrive (CTW)

rmaBHOro yCTpOI;ICTBa K nog4ynHeHHoOMy yCTpOIhCTBy.

CKOPOCTW, yKazaHHoe B napamemp 3-81 Quick Stop Ramp
Time.

Korga 6ut 02 = 0, BbINONHAETCA ObICTPbIA OCTAHOB U
npuBOANTCA B AeNCTBUE BbixodHOe pene 1 unm 2, ecnn
BbIXOAHaA yacToTa paBHa 0 Iy 1 npu 3TomM 3HauyeHwue [37]

Bur BT =0 Byt = 1 pene 123 BbibpaHO B NapameTpe napamemp 5-40 Function
00 BbIK/ 1 BK 1 Relay.
o SO 2 BKI 2 Korga 6ut 02 = 1, npeobpa3oBaTenb YacTOTbl HAXOAUTCA B
CocToAHMY 1: BKIIOYEHME 3anpeLLeHo.

02 BbIKJ1 3 BKJT 3
03 BoiGer Het BbiGera But 03, BbiGer/HeT Bblbera
04 BbiCTpbIfi OCTaHOB V3MeneHme ckopocTh 3HaueHme 6uTa ocTaHOBa C Bbiberom (6uta 03), paBHoe 0,
05 QDuKcauma BbIXOAHON Vicnonb3oBaHue MPUBOANT K OCTaHOBY.

4aCTOTHI MSMEHEHMA CKOPOCTA But 03 = 1 yka3biBaeT Ha TO, UTO NpeobpasoBaTenb
06 Ocranon C vamenenmem Mycx YacTOTbl FOTOB K 3anyCcKy Npu YCNOBUW, YTO BbIMONHAOTCA

cKopocTh Apyrve ycnoBusa 3anycka.
07 [Fer dyarunm Copoc YBEJJOMJIEHU
08 Ouikc. yactora 1 BbIKJI Ouikc. vactota 1 BKJ1 Bbi6op 3HaueHNA B NapameTtpe napamemp 8-50 Coasting
09 QOukc. yactota 2 BbIKJ Qukc. vactoTa 2 BKJI Select onpepensert, Kak 6UT 03 cOOTHOCUTCA C
10 [aHHble He fencTBUTeNbHbI | [laHHble AeNCTBUTENbHDI cooTBeTcTBYloWeN GyHKUMen LndpoBbIX BXOAOB.
11 Het ¢yHKUMM CHmXeHne 3apaHus
12 Het ¢yHKumm YBenuueHvie 3aaHua But 04, 6bICTPbI OCTaHOB/M3MEHEHME CKOPOCTU
13 HacTpoiika napameTpos Mnagwwuin paspsa BbICTpbI OCTaHOB MCNONb30BaHMEM BPEMA U3MEHEHUA

Bbl6Opa CKOPOCTW, yKazaHHoe B napamemp 3-81 Quick Stop Ramp
14 HacTpoiika napameTpos Crapwwuii paspsg Time.
Bblibopa Korga 6ut 04 = 0, nponcxoanT GbICTPbIA OCTAHOB.

15 Het ¢yHkumn Pesepc But 04 = 1 yka3biBaeT Ha TO, YTO NpeobpasoBaTenb

Ta6bnuua 14.22 3HaueHns GUTOB ANA KOMAHAHOrO C/IOBa,
npodunb PROFIdrive

PacwundpoBka ynpasnsiowmx 6UTos

But 00, BbIK/1 1/BKN 1
HopMmanbHbI OCTaHOB C U3MEHEHNEM CKOPOCTU B
COOTBETCTBMMN CO 3HAYEHVAMMN BPEMEHU TeKyLLero
N3MEHEHUA CKOPOCTH.
Byt 00 = 0 NPMBOANT K OCTAHOBY U K CpabaTbiBaHMIO
BbIXOAHOrO pene 1 nan 2 npu ycnoBum, YTo BbIXOAHaA
yactoTa pasHa 0 'y v npu 3Tom 3HaueHune [31] Pene 123
Bbi6paHO B napameTtpe napamemp 5-40 Function Relay.
Korga 6vT 00 = 1, npeobpa3oBaTenib YaCTOTbl HAXOAWUTCA B
CoctoaHuM 1: BKNOYEHNE 3anpeLleHo.

Bbut 01, BblKJ1 2/BKJ 2
OcTaHOB Bbliberom
Korpa 6ut 01 = 0, npoucxoanT OCTaHOB BbIGEroM 1
cpabaTbiBaeT BbIxogHOe pene 1 unu 2 npu ycnoBuw, 4to
BbIxOAHaA yacToTa pasHa 0 Iy 1 nNpy 3TomM 3HaueHwne [37]
Pene 123 Bbi6paHO B NapameTpe napamemp 5-40 Function

Relay.

Korga 6uT 01 = 1, npeobpa3oBaTenb YacTOTbl HAXOAWUTCA B
CoctoaHum 1: BKNoyeHne 3anpeuieHo. Cm. to
Tabnuya 14.23 B KOHLe 3TOro pasgena.

YacToTbl CNOCobeH BbI3BaTb 3anycKk npu ycnoBun, 4to
BbINOJIHAKOTCA Apyrune ycioBna 3anycka.

YBEJJOMJIEHU

Bbi6op 3HaueHna B napameTtpe napamemp 8-51 Quick
Stop Select onpepensert, Kak 6UuT 04 COOTHOCUTCA C
cooTBeTCTBYIOWEN GyHKLUMEN LndPOBbIX BXOAOB.

But 05, ¢pMKcMpoBaThb BbIXOAHYIO YacTOTy/UCMNONb30BaTb
N3MeHeHne CKopocTn

Korpa 6ut 05 = 0, TeKyLlana BbIXOAHAA YacToTa COXpaHAeTcA
Jaxe B C/lyyae U3MEHEeHUA 3HaYeHNA 3afaHuA.

But 05 = 1 yKka3biBaeT Ha To, YTO NpeobpasoBaTenb
YyacToTbl cnocobeH 3aHOBO BbIMOSIHUTL CBOIO
perynupytowyto ¢yHKuuto. PaboTta nponcxoanT B
COOTBETCTBUW C YCTAaHOBNEHHbIM 3afaHNEM.

But 06, 0cTaHOB/MYCK C N3MEHEHMEM CKOPOCTU
HopmanbHbI OCTaHOB C 3amefneHnem Npu NCNoNb30BaHUM
3HauYeHNs BpeMeHN 3amelneHns ¢pakTnuyeckn BblIbBpaHHOro
pexxuma n3meHeHuAa ckopoctu. Kpome Toro, npnBoanTca B
dencteue BbixogHoe pene 01 unn 04, ecnn BbIxogHaA
yacToTta paBHa 0 'y n ecnn BbiIbpaHo 3HaueHwue [31] Pene
123 B napametpe napamemp 5-40 Function Relay.

Bbut 06 = 0 NnpnBOANT K OCTAHOBY.

But 06 = 1 yKa3blBaeT Ha TO, UTO NpeobpasoBaTesb
YacToTbl CNOCO6eH Bbi3BaTb 3aMycK Npu YCII0BUM, YTO
BbINOJIHAIOTCA ApYyrue yCnoBuA 3anycka.

258

Danfoss A/S © 11/2017 Bce npaBa 3awyLLyeHbl.

MG16C350



Dt

MpunoxxeHne

PyKOBOﬂCTBO Nno NPOeKTNpoBaHMIO

YBEZJOMJIEHU

Bbi6op 3HaueHus B napameTpe napamemp 8-53 Start
Select onpepensert, Kak 6uT 06 COOTHOCUTCA C
COOTBETCTBYIOWEN PYHKLUMEN LndPOBbIX BXOAOB.

But 07, HeT $pyHKUMK/c6poc

C6poc nocrne BbIKIOYEHMS.

MoptBepxaeHue cobbiThsA, XpaHsLeroca B bydepe 0TKas3oB..
Korpa 6ut 07 = 0, cO6poc He NPOVCXOAUT.

Korga 6vT 07 nepexoanT B COCTOSIHME 1 NpY N3MEHEHNN
HaKnoHa pabouyeii xapakTepUCTUKK, COPOC NPOUCXOaUT
nocsie BbIKNOUEHUS.

But 08, pukcupoBaHHasa vactota 1 BbIKJ1/BKI
AKTVBUpPYET NpefBapuUTeNbHO 3anporpamMmMmMpOBaHHYHO
ckopocTb B napamemp 8-90 Bus Jog 1 Speed. DUKCALINA
YACTOTbI 1 aktBMpyeTca Tonbko ecnm 6ut 04 = 0, a 6ut
00-03 = 1.

But 09, dukcupoBaHHasA vactota 2 BbIKJ1/BKN
AKTUBUPYeET NpeaBapuTeibHO 3anNpPorpaMMUPOBaHHYIO
ckopocTb B napamemp 8-91 Bus Jog 2 Speed. ®UKCALINA
YACTOTDbI 2 aktBMpyeTca Tonbko ecnm 6ut 04 = 0, a 6ut
00-03 = 1.

but 10, paHHble He AeNCTBUTENIbHbI/AeNCTBUTENbHbDI
YKa3blBaeT npeobpa3oBaTento YacToTbl, UCMOMb3yeTca Unn
UrHOPUPYeTCA KOMaHAHOe C/I0BO.

But 10 = 0 NnpmBOANT K TOMY, YTO KOMaHAHOE C/I0BO
UrHopmpyeTcs.

But 10=1 npnBoanNT K TOMY, UTO KOMaHAHOE CJI0BO
ucnonb3yetca. OTa GyHKLUUA MMeeT 6onbluoe 3HaYeHue,
MOCKO/bKY HE3aBMCUMO OT TUMa UCNOJib3yeMon
TeslerpaMmbl B Hel BCErga COAePXKMTCA KOMaHAHOE C/I0BO.
Hanpumep, KomaHAHOE CIOBO MOXHO OTKIOUUTb, €C/IN OHO
He TpebyeTcA Npu O6HOBNEHUW WA YTEHWM NapameTpoB.

But 11, HeT GyHKUMN/CHUKEeHNe 3afaHnA

YMeHbLUaeT 3HaueHre 3ajaHnA CKOPOCTU Ha BENNYMHY,
3aflaHHyl0 B NapameTtpe napamemp 3-12 Catch up/slow
Down Value.

Korga 6ut 11 = 0, 3HaueHue 3aaaHnA He usmeHaeTca. Korga
6vT 11 = 1, 3HaYeHVe 3aaHNA YMEHbLUIAETCA.

But 12, HeT pyHKUMK/yBEeNNYeHne 3afaHnA

YBenuumBaeT 3HaueHne 3alaHnAa CKOPOCTM Ha BESINYMHY,
3aflaHHyl0 B NapameTtpe napamemp 3-12 Catch up/slow
Down Value.

Korga 6uT 12 = 0, 3HaueHne 3afaHuA He U3MEHAETCS.
Korga 6uT 12 = 1, 3HaueHWe 3ajaHunsA yBENMYMBAETCA.

Ecnn ogHOBpemMeHHO akTMBM3UPOBaHbI 1 3ameasieHne, 1
yckopeHue (6utbl 11 1 12 = 1), To NnpropuTeT oTHaeTCA
3aMefNIeHNIo, N 3HaYeHne 3aflaHNA CKOPOCTU YMeHbLIAeTCA.

Butbl 13/14, BbI6Op Habopa NnapameTpoB
Bbibop ofHOro U3 yeTbipex HAbOPOB NapameTpoB B
cooTBeTcTBUM ¢ Tabauya 14.23.

3Ta GYHKUUA BO3MOXKHA TONIbKO B TOM CJly4ae, ecnu
BblOpaH BapuaHT [9] Heckonbko Habopoe B napameTpe
napamemp 0-10 Active Set-up. Bbibop 3HaueHus B
napameTpe napamemp 8-55 Set-up Select onpepnensert, Kak
6UTbl 13 1 14 COOTHOCATCA C COOTBETCTBYIOWEN dyHKLMEN
UMPPOBbLIX BXOAOB. 3aMeHa Habopa NapameTpoB BO Bpems
paboTbl BO3MOXHa TONbKO B TOM Cllyyae, ecivi Habopbl
CBA3aHbl B NapameTpe napamemp 0-12 This Set-up Linked to.

Ha6op napametpoB But 13 but 14
1 0 0
2 1 0
3 0 1
4 1 1

Ta6nuua 14.23 butbl 13/14, BbIGOp Habopa

But 15, HeT dyHKUMN/peBepc

Bbut 15 = 0 BbI3bIBAET OTCYTCTBME peBepca.

Bbut 15 = 1 BbI3bIBAET peBepc.

MpumeyaHwe. Mpn 3aBOACKON HACTPONKe ANA NapameTpa
peBepca napamemp 8-54 Reversing Select yctaHoBneHO
3HaveHwue [0] Lugposoli 8xo0.

YBEJJOMJIEHU

But 15 BbI3bIBaeT peBepcC TOJIbKO B TOM Cjly4yae, ecnn
Bbl6paH OAVH 13 CnepyoWnx BapnaHToOB:

. MocnepgoBaTtenbHas CBA3b
. JNornyeckoe «J1N»

. JNlornyeckoe «»

14.11.5 CnoBO COCTOAAHUSA,
COOTBETCTBYOLWEE NPOdUIO
PROFIdrive (STW)

CnoBo COCTOAHWA YBeAOMNAET rMaBHOe YCTPOWCTBO O
COCTOAHMMN NMOAUYNHEHHOIO YCTPOWCTBA.

Bbut Bur =0 But =1

00 YnpaBneHue He [OTOBHOCTb K yrnpasneHuio
rotoBo

01 MpuBog He rotos MpuBop rotos

02 Bbiber PaspeLueHo

03 HeT owmnbkn OTKnoyeHne

04 BbIKJT 2 BKJ 2

05 BbIK/T 3 BKN 3

06 Myck BO3MOXeH Myck He BO3MOXeH

07 HeT npepynpexpexuna |lMpegynpexaeHue

08 CkopocTb CKOpOCTb BpalleHus =
BpalleHnA*3afaHve 3aflaHne

09 MecTHOe ynpaBneHue |Ynp. no wuHe

MG16C350
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MpunoxeHne VLT® HVAC Drive FC 102
but Butr =0 Bbur =1 ceTn. CoCTOsIHME 3anpeTa Nnycka cOpacbiBaeTCA YCTaHOBKOM
10 YacroTa BHe YactoTa B 3afjaHHbIX B KOMaHHOM c/ioBe 3HauyeHusa «0» ansa 6uta 00 1 3HaveHuA
avanasoHa npegenax «1» ana 6utos 01, 02 n 10.
M He ucnonb3yerca B paGore But 07, HeT npeaynpexaeHus/npeaynpexaeHue:
12 MpuBoA B Hopme OcTaHoB, aBToMaTAuecKmit BuT 07 = 0 03HauaeT OTCYTCTBUE MPeAYNPEXAEHUIA.
nyck But 07 = 1 o3HauaeT, uto NpegynpexaeHne NOABUNOCH.
13 HanpsxxeHne B Hopme |lpeBbieHne HanpaXeHUs
— But 08, ckopocTb # 3apaHne/cKopocTb = 3ajaHune
14 KpyTawmin momeHT B | [peBbIlEHWE KPYTALEro
Korpa 6uT 08 = 0, TeKkyLlas CKOPOCTb BpalleHWs ABUraTens
HopMme MOMeHTa
OTKJIOHAETCA OT YCTaHOBIEHHOIo 3Ha4YeHNA 3agaHunA
15 Taimep B HOpme MNpeBbileHne Tanmepa
CKOPOCTU. ITO MOXET NPOUNCXOANTb, HaNpumep, Koraa

Ta6bnuua 14.24 3HaueHNs GUTOB ANA CNOBA COCTOAHNA,
npoéunb PROFIdrive

O6bACHeHNe 6GUTOB COCTOAHUA

But 00, ynpaBneHue He rotoBo/roToBO

Ecnun 6ut 00 = 0, To 6UT 00, 01 NnK 02 KOMaHAHOro C/ioBa
paseH O (BbIKJT 1, BbIKJT 2 wnn BbIKJT 3), nnn
npeo6pa3oBaTesb YaCcTOTbl BbIK/OYAETCA (3aLUTHOE
OTKJIIOYEHME).

Korga 6ut 00 = 1, ynpaBneHune npeobpa3soBaTtens 4yacToTbl
roToBO K paboTe, HO BO3MOXHO OTCYTCTBME NMUTAHWA B
6510Ke (MPU NUTaHUW CUCTEMBI YNPABNEHNA OT BHELUHErO
MNCTOYHUKa 24 B).

But 01, VLT He roTtoB/rotoB

To e 3HaueHue, uyTo 1 y 6uTa 00, HO C Nopaven
HanpsXeHWA OT UCTOYHMKA 3NeKTponuTaHua. Korga
npeobpasoBaTesib YaCTOTbl MOJSlyYaeT Heobxoarmble
MyCKOBble CUrHasbl, OH FOTOB.

Bbut 02, BbiGer/BKkaOUEeHNE

Ecnn 6ut 02 = 0, To 61T 00, 01 U 02 KOMaHAHOro cnoBa
paseH 0 (BbIK/1 1, BbIK/T 2, BbIK/T 3 unu octaHOB Bbl6erom)
unu npeobpasoBaTenb YacTOTbl BbIK/OYAETCA (3aWUTHOE
OTKIIOUYEHME).

Korga 6ut 02 = 1, 6ut 00, 01 unu 02 KOMaHAHOrO C/I0Ba
paBeH 1, 3aWMTHOrO OTKMOYEeHNA npeobpa3osaTena
YacTOTbl HE MPOUCXOANT.

BuTt 03, HeT oWMGKN/OTKNIOYEeHnEe

Korga 6uT 03 = 0, coctosHUe owmnbKn npeobpasoBaTens
4acToTbl OTCYTCTBYET.

Byt 03 = 1 03HavaeT, YTo Npeobpa3oBaTesib YaCTOThI
OTKJIIOUEH 1 AN BO306HOBMEHUA ero paboTbl Tpebyetca
curHan cobpoca.

Bbut 04, BKJ1 2/BbIKN 2:
Korpa 6ut 01 komaHgHoro cnoBa = 0, 6ut 04 = 0.
Korpa 6ut 01 komaHaHoro cnoBa = 1, 6ut 04 = 1

Bbut 05, BKJ1 3/BblKN 3:
Korpa 6ut 02 komaHaHoro cnosa = 0, 6ut 05 = 0.
Korpa 6uT 02 komaHaHoro cnoBa = 1, 6ut 05 = 1.

But 06, Nnyck BO3MOX€H/MYCK HE BO3MOXEH

Ecnn B napamemp 8-10 Control Profile BbibpaHo 3HauYeHue
[1] Mpogpune PROFIdrive, 6yt 06 paBeH 1 nocne
noaTBePXKAeHUA nepeknyeHmns, nocne aktmaaumm BblKJ12
unn BbIKJ13, a Takke nocne nepeknioYeHnsa Ha NuTaHue ot

CKOPOCTb U3MEHAIOT BO BPEMA MycKa/OCTaHOBA MyTem
YCKOpPEeHUs/3ameaNeHus.

Korga 6ut 08 = 1, TeKylan CKOPOCTb BpalLeHus gBuratens
COOTBETCTBYET YCTAHOBIEHHOMY 3HAUEHUIO 3afaHuA
CKopoCTU.

But 09, MecTHOe ynpasneHue/ynpasneHne no wnHe
But 09 = 0 yka3blBaeT Ha To, YTo nNpeobpasoBaTenb
YacToTbl OCTaHOBJIEH HaxaTnem KHonku [Stop] (Cton) Ha
LCP, nu6o Ha Bblbop 3HaueHus [0] CeazaHHoe PyyH/Aemo
unu [2] Mecm+oe B napameTpe napamemp 3-13 Reference
Site.

Korga 6uT 09 = 1, BO3MOXHO ynpaBsieHue
npeobpa3oBaTenem 4acToTbl Yepes NocnefoBaTenbHbIN
nHTepdeiic.

But 10, yacToTa BHe Auana3oHa/yacToTa B AuManasoHe
Korga 6ut 10 = 0, BbIXOAHAA YAaCcTOTAa HAXOAUTCA BHe
[Arana3oHa, YCTaHOBNEHHOro napameTpamm

napamemp 4-52 Warning Speed Low w

napamemp 4-53 Warning Speed High.

Bbut 10 = 1 03HayvaeT, UTO BbIXOAHAA YAaCTOTa HAXOAUTCA B
YCTaHOBJMIEHHbIX Npeaenax.

Bit 11, He pa6oTaeTt/paboTaeT

Korga 6ut 11 = 0, gBUratesnb He paboTaer.

But 11 = 1 o3HavaeT, 4To Ha Npeobpa3oBaTeNb YaCTOThI
NOCTYNUA NYyCKOBOW CUTHANM WM YTO BbIXOAHAA YacToTa
npesbiwaet 0 Iu.

But 12, npeo6pasoBatenb YacToTbl B HOPMe/OCTaHOBJIEH,
aBTO3anycK

But 12 = 0 yka3biBaeT Ha OTCYTCTBME BPEMEHHOW
neperpysKku nHeepTopa.

But 12 = 1 03HayvaeT, YTO NHBEPTOP OCTAHOBJIEH
BCNeAcTBre neperpysku. OgHako npeobpasosatesb
4acToTbl He BbIK/OYEH (He OTKAIUYeH B pesynbrate
3aLUMTHOrO OTKJIOYEHMA) 1 3anyCTUTCA 3aHOBO MO
OKOHYaHWW Neperpysku.

Bbut 13, HanpaXeHne B HoOpMe/npeBbllleHne HanpaXeHua
But 13 = 0 yKa3biBaeT Ha TO, UTO HanpAxeHue
npeobpa3zoBaTena YacToTbl HAXOANTCA B 3afjaHHbIX
npepenax.

But 13 = 1 yKa3biBaeT Ha TO, UTO HanpAxeHue
NMOCTOAHHOTO TOKa B MPOMEXKYTOUYHOW Lienn
npeobpa3zoBaTena YacToTbl CANLLIKOM Maio UAN CANLLKOM
BE/NKO.
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But 14, KpyTAWMI MOMEHT B HOpMme/npeBbllleHne
KpYTALLEro MOMeHTa

Bbut 14 = 0 yKkasbiBaeT Ha TO, YTO 3HayeHue KpyTALlero
MOMEHTa [BUraTeNiA HUXKe npeaena, BbIopaHHoOro B
napamemp 4-16 Torque Limit Motor Mode n

napamemp 4-17 Torque Limit Generator Mode.

but 14 = 1 yKa3biBaeT Ha npesbllleHne nNpeaena,
BblbpaHHOrO B napamemp 4-16 Torque Limit Motor Mode
unun napamemp 4-17 Torque Limit Generator Mode

but 15, Tailmep B HopMe/nNpeBbileHNe Tanmepa

But 15 = 0 yka3biBaeT Ha TO, YTO MOKa3aHWA TamMepoB
TEMNJIOBOW 3aWnTbl ABUraTensa 1 TEMNOBOW 3aLUUTbI
npeobpasoBaTens YyactoTbl He npeBbicuan 100 %.

but 15 = 1 yka3biBaeT Ha npesbiweHne 3HayeHna 100 %
OAHUM U3 TalMepoB.
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AndaBuUTHbIN yKa3aTenb VLT® HVAC Drive FC 102
AndaBunTHbIN yKa3aTenb
\"
D VAV 35
DeviceNet 47,237  WC+ 220,221
DU/dt 200
A
E ABTOMaTMyeckan agantauma gsuratens (AAL)
KoHourypauumsa nposoaku 222
EtherNet/IP 48 KpaTkoe onucaHume 24
M ABTOMaTMUYeCKaa MOgyNALMA YaCTOTbl KOMMYTaLMNW......eenee.. 23
ABTOMaTMUecKas onTummsauum sHepronotpebneHuna (AO3)
Modbus 23
[ononHuTenbHbIN MOAYNb 48 A . 185. 190. 198
Koabl dyHKUMii B cooBLeHmsx RTU 252 BTOMATUYECKNIN BbIKITIOUATED.cvuenreesrresnressssssessses , 190,
KpaTtkoe onucaHne RTU 248 ABTOMaTUYECKUIN PEXNM 213
CTpyKTypa coobuieHmns 249 AKTUBHOE 3afaHue 214
o) AKYCTUYECKNI WYM 200
AHanus pagos Oypbe 209
OTtknioyeHne .
OnpegeneHue 240 AHI?HOFOB"M 292
Toukun gns npeobpaszosatenen yactoTbl 380-480 B 00H¢VlrypaLlVIﬂ NpPOBOAKW ANsi 3anavam CKOPOCTU.........
Touku ans npeobpasoBatenein YacToTbl 525-690 B NMcaHna BXOA0B/BXOAOB 1 HACTPOWKM MO ymonqaH|/||o.1...8.i
Cneundurkauum Bxoaa 67
P Cneundurkaumm Bbixoaa 68
PELV 24, 68, 206 AcumMmeTpurA HanpaXkeHuA 22
PLC 179
PROFIBUS 47,237 B
PROFINET 48 BeHTunATOpSLI
C ynpasnieHnem rno Temneparype 24
BHelHNn ncTouyHmK NuTaHnA 178
R Tpebyeman MHTEHCMBHOCTb LMPKYNALUN BO3AYXA........... 168
RS485 Bepcun NO 237
3HayeHnA NnapameTpoB 253
KnemMMb! 181 B3pbiBoonacHaa atmocepa 166
KoH¢urypauma nposoaku 226 BnaxkHocTb 165
Kpatkoe onucatne 240 BHelUHMe pa3mepbl (unnoctpauunn) 73
MoHTax 240
Cxema noaKYeHNil 173 Bpewma HapactaHua 200
Bpema paspagku 7
S BTopuryHble Hacochbl 42
Safe Torque Off BxogHble Hanpasnaowwme YCTPONCTBA (IGV)...ceeeeeeerecern 35
ﬁombmrypauvm NpPOBOAKK 2;; BY-nomexu
PpaTKoe onucaxme 182 Mcnonb3oBaHune nepeknioyvatena € CeTbIO [T rreenees 199
ACMoNoXeHne Knemm OunbTp 206
PykoBoacTBo no skcnyatauum 5
CooTBeTCTBYE ANPEKTVBE O MALUIMHHOM 060PYAOBaHUM.... 9 BbiGer 254
CxemMa nofKntoyeHnin 173 BbinpsamuTenb 213
STO 5 BbicoTa Hafi ypoBHeM Mops 170
CM. TakXe Safe Torque Off
Bbixoa
KoHTakTOp 199, 208
U MNepeknioyatens 22
UL TexHnyecKkne xapakTepucTuKkm 68
3HaK AInCTUHra 10
Knacc 3awmtbl Kopnyca 11
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BbluncneHuns JlononHuTenbHbIA ~ MOAYNb  BXOAOB/BbIXOJOB  06LIEro
THDi 209 Ha3HayeHuA...... 49
MacwTabrpoBaHHOe 3agaHune 214
OTHOLWEHNE KOPOTKOTO 3AMBIKAHU . eceereennresersserssessesssesssnsseees 210 K
MporpaMmmHoe obecneuyeHune ana pacyeTa rApMOHMK..... 212
Pabounin umkn pesuctopa 195 Munbie panoHbl 204
TOopMO3HON MOMEHT. 196
Topmo3Hom pesuncTop 196 3

r 3afjaHue

AKTVBHOE 3afaHne 214

lasbl 165 Beog ckopocTtn 222,223

lanbBaHNyYeCcKan pas3Ba3Ka 24, 68, 206 AvcraHumonHoe 3agatHue 214

[ncTaHumoHHoe popmMmpoBaHne 214

[apMoHMKnN
KpaTkoe onuncatue 209 3asemneHune 24,178,198
OnpepeneHne KO3GOULNEHTA MOLLHOCTW..uuurveeressresesennns 239 3aKoHbI NPOMNOPLMOHaNbHOCTU 30
lMNopaBneHune 212 .

217,21
CrapapTbl EN 210 3aMKHYTbIVi KOHTYP ,219
CrangapTbl IEC 210 3anacHble yacTu 237
Ounbtp 50 3acnoHkn 35

ﬂ. 3awmTa Kopnyca 11

3awmTa

Hdatumnk 182 AcCMMMETPUA HanpPsXeHUA NUTaHnA 22

NlaTumk CO2 36 KopoTkoe 3ambikaHune 21

HomMunHanbHble XapakTepucTuKkm 11

[laTumK oCcTaToOYHOro TOKa 197,198 Meperpy3ka 22

JBuratens MNeperpyska no ToKy. 172
Ex-d 49 MNepeHanpsaxeHue 21
Ex-e 26 CreneHb 3awmTbl KOpMyca 14,15
BpalleHue 192 Tennosas gBuratens 25
W3onauma 195 OyHKUMA TOPMOXKEHNA 22
KaGenu 176,192,198 331uta OT Neperpysku Mo Toky 172
Knacc 3awmtbi 166 .

KoHbUrypaLmsa NpoBOAKMN ANA TEPMUCTOP .u.rrvvererrierrers 226 ~ 3alwTa napannenbhbix uenei 185
MomeHT onpokuabiBaHUA 239 3Hak EAC 10
O6Hapy»xeHure obpbiBa dasbl 22 3nak RCM 10
OcnabneHne NOAWNMHNKOBBIX TOKOB.........ueeuerrerssensenseneens 195

MapannenbHoe nogknoyeHne 193

MacnopTHas Tabnuuka 27 WU

MonHbIN KPYTAWNA MOMEHT 28

CneundrKaumm BbIXOAHBIX MAPAMETPOB.....rverreensressserssens 66 W3ny4aemble nomexm 203
Cxema noakntoueHuin 173 M3onauma 195
an%aﬂ 3awwta 25, 12623 NmnynbcHbIn BXOA,

OKyTeHKN KoHdurypauma npoBofKu Ana nycka/OCTaHOBA. .....ccvvee.. 223
OwnpekTtnBa ErP 10 Cneundurkaumm Bxoaa 68
OVpeKTVIBa O MALUVHHOM OO0PYAOBAHUN. ..cu.vvernrresmreesseessansens 10 WHBepTop 213
[ncTaHUMOHHOE 3agaHne 214 WNHTennekTyanbHoe nornyeckoe yrnpasneHune
OnuHa Tenerpammbl (LGE) 243 Kondurypauwa nposoaki 0,228

KpaTkoe onucaHue 28
JlononHutenbHble NaaThl "
Hanwnuve kopnyca 14,15 I-_|I'_I'EH6CVIBHOCTI: LMpKynauum Bosgyxa e
HomeHKknaTtypa v kogbl Ana opopmneHna 3akasa..... 51,234, pebyemasn
237 NcTouHuK nutaHma 24 B nocT. Toka 182
MpepoxpaHuTenn 185
PenenHble nnatbl 49
CeTeBoOV NPOTOKON 47
YnpasneHuve nepemelleHnem 49
OyHKUMOHanbHble paclunpeHns 49
[ononHutenbHbIN BXOA AaTUMKa 49
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KoHdurypauma npoBoaKku Ana BHelwHero cbpoca aBapuinHom

K CUTHaNM3aUnn...... 224
Kabenn KoHdurypauma npoBoakmn ana nycka/octaHoBa 223,224
BbipasHuBatowme 179 KopoTkoe 3ambikaHue
Apuratenei 192 3awuTa 21,185
Makc. yncno n pasmep Ha ¢pasy 54,60 HomwuHan SCCR 186
OteepcTue 73 OnpegeneHue 240
MogknioueHne snekTponuTaHmsA 174 Pacuet koabduLmeHTa 210
Mpoknapka 179 TopmoxeHue 45,197
TeXHNYECKNE XaPAKTEPUCTUK ..cuueuervserseesserssrssesssesanes 54, 60, 67 K E
Tvn 1 HoMUHanbI 172 ognyc !
Topmos 177 nHELIJHI/Ie pasmephlv 73
YnpasneHue 178 PaHenb YNJIOTHEHUI 74
DKpaHMpoBaHue 176, 207 asmepel Knemm 75
Kabenu ynpaBneHus 178,183 Kopnyc E2
BHewHwme pa3mepbl 81
KabenbHblii 3ax1m 178 MaHenb ynnoTHEeHMil 82
Kackag-KoHTponnep Pasmepbl Knemm 82
Cxema coegunHeHni 227 Kopnyc F1
KBannénumpoBaHHbIi nepcoHan 6 BrewHue pasmepe 89
. MaHenb ynnoTHeHun 20
KnHeTnyeckunin peseps 27 Pa3mepbl Knemm 91
Knacc 3awmtbl kopnyca NEMA 11 Kopnyc F10
Knemmbl BHelwHune pasmepbl 136
RS485 181 MaHenb ynnoTHeHUN 137
AHanoroBbIN BbIXOA/BbIXOA, 182 Pa3mepbl Knemm 138
Knemma 37 182 Kopnyc F11
pene - 182 BHewHwme pa3mepbl 142
OnncaHnA >3neMeHTOB YNpaBneHuWA W HacTPOMKM Mo MaHenb ynnoTHeHwit 143
ymonyaHnuio...... 181 Pa3mepbl Knemm 144
lMocnepgoBaTenbHasa CcBs3b 181
PasgeneHune Harpysku 177 Kopnyc F12
Pasmepbl ans Kopnyca E1 75 BHewwHue pasmepbi.. 150
Pasmepbl ansa Kopnyca E2 82 MaHenb ynnotHeHui 151
Pasmepbl ans kopnyca F1 91 Pasmepbl knemm 152
Pasmepbl ana kopnyca F10 138 Kopnyc F13
Paszmepbl ana kopnyca F11 144 BHeluHVe pa3mepsi 156
Pasmepb! Ana kopnyca F12 152 MaHenb ynnoTHeHwiA 157
Pasmepbl ana kopnyca F13 158 Pa3mepbl Knemm 158
Pasmepbl ana kopnyca F2 98 K >
Pasmepbl ana kopnyca F3 105 ognyc 9%
Pasmepbl ana kopnyca F4 117 nHe"”HV'e pasmephlu 97
Pasmepbl ana kopnyca F8 128 PaHe”b ynnoTHeHn o8
Pasmepbl ana kopnyca F9 132 asmepel Knemm
Topmo3Ho pe3unctop 177 Kopnyc F3
Lindposoii Bxoa/sBbixon 182 BHewHwme pasmepbl 103
Knemmbl ynpasneHua 181 MNarens ynnoTHeHmi1 104
Pa3smepbl knemm 105
Kopg Tvna 230
Kopnyc F4
Kog tuna B ¢popme 3akasa 230 BHelLHMe pa3mepbl 115
KomneHcauus cos ¢ 32 MaHenb ynnotHeHUN 116
Pa3zmepbl knemm 117
KomneHcaums ckonbXKeHuns 240
Kopnyc F8
KomnnekTei BHewHwme pa3mepbl 126
Hanuume kopnyca 20 MaHenb ynnotHeHUn 127
Homepa ansa 3akasa 236 Pa3mepbl Knemm 128
OnwncaHuAa 236
Kopnyc F9
Korpencayua 165 BHewHwme pasmepbl 130
KoHAyKT1BHble MoMexm 203 MaHenb ynnoTHeHui 131
KoHdurypaumm moHTaxa 167 Pasmepe! knemm 132
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Kna OxnaxgeHune
Bbluncnenune 199 BeHTunaTop rpagnpHu 37
Mcnonb3oBaHne AA[] 24 WNHTEHCMBHOCTD LIMPKYAALMMN BO3AYXA.euucreurrsserssscrssessasessans 168
TexHunyeckne xapakTepncTnkm 54,60 0630p OXNAXKAEHNA B THUTbHOM KAHAME. c.ouumeeeeessnereersssneeees 167
G®opmyna KM npeobpa3oBaTeNia YaCTOTbl.......uceemseeersnnees 238 MNpepynpexnaeHve o nbinu 166
KpyTALMI MOMEHT TpeboBaHua 167
Ynpasnenue 219 OxnaxkaeHne C MOMOLLbI0 BEHTUIALNOHHOIO KaHana......... 167
XapakTepucTuka 66 OxnaxgeHune yepes TblIbHbINA KaHan 167
M M
Mapkuposka CE ° MaHenb ynnoTHeHUNn 73
MacwtabupoBaHHoe 3agaHune 214 MepBuuHbIE HacoCh! 40
Mogynauua 23,238,239 Meperpes 240
MomeHT onpokuAabiBaHUA 239 Meperpy3ka
MoHuTOpUHT B3pbiBOOMNACHbIX CPef (ATEX)....cowerrerreenene 26, 166 [MpepenbHble 3HaYeHnA 22
MoHTa glpo6ne|vu>| C rapMOHVKamMu 222
KBanndnLmMpoBaHHbIN nepcoman 6 NEeKTPOHHaA TenioBas neperpyska
TpeboBaHus 167 MNepesanyck 27
dneKkTpUYecKnmn 172 Mepekniouarens
MoHTa)K Ha 60MbLUON BbICOTE Haf YPOBHEM MOPA....cverresnes 207 A53 n A54 67,182
MoLHOCTb Pacuenutenb 52
Koappuument 239 MepemeHHbIN 06beM Bo3ayXa 35
HOMVIHaﬂbeIe 3HayeHuA 13, 54% 3‘01 MeperanpsxeHue
no,cleoueva 5460 AnbTepHaTUBHAA GYHKLNA TOPMOMKEHS. ccounnvveseeerrserereseees 197
orepn ! 3awuTa 21
TopmoxeHne 50
H Meprognueckan ¢opmoBKa 164
Hacoc MepcoHanbHbIN KOMMbloTep 178
BkntoueHune 44
BTopuuHbii 42 HI/II<,El—perynﬂTop 25 216,22
KoHpeHcatop 39 OHTpONEP 5,216,220
KN 43 C Tpems ycTaBkamu 36
MepauuHbIit 40 YnpasneHue 32
HacoChl KOHAEHCaTOPOB 39 [MnaTta paclumpeHma PeNnenHbIX BbIXOAOB. .......owwweresesesensense 49
HuskoBonbTHOE 06opynOBaHNe Mnata repmuctopa PTC 49
OnpektnBa 9 Mnata ynpasnexuna
TexHnyecKne xapakTepucTuKkm 70
0 TouKa OTKIIOUEHWNA N3-33 MEPETPEBA....cvvueerseesserssrssersserane 54, 60
XapaktepucTtnkm RS485 68
Oborpesatens lNopaBneHne pesoHaHca 24
Wcnonb3osaHue 165
CxeMa NoAKoUEHNI 173 [oaknioyeHue K MK 178
O6paTHas cBA3b MopknioueHune cetn 241
O6paboTka 216 Mopxsat BpallatoLerocs geuratens 27
MNpeobpa3zoBaHue 217
CurnHan 219 MNopvem 164
O61wan ToUKa HECKONMBbKMX MPUCOEANHEHUM. .....ecvverrererrennnens 209 Monb3osatenbckuii BBOA 213
ObLume CBefeHIs O MPOTOKOme 242 MocnepoBaTenbHasA cBA3b 181
OkpyatoLuas cpepa 66, 165 MocToAHHBIN 06bem BO3ayxa 36
OnpepeneHe NOKabHOWN CKOPOCTU 40 MoTenunomeTp 182,225
[MpaBuna sKCNOPTHOro KOHTpPoONA 11
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MpenoxpaHuTenu Pa3mepbl
BeHtunatop 187 Kopnyc E1 73
[na ncnonb3oBaHUA C CUNOBbIMY NOAKITIYEHUAMM....... 174 Kopnyc E2 81
[ononHuTenbHble 187 Kopnyc F1 89
[ononHuTenbHble NnaTtbl 185 Kopnyc F10 136
MNpepynpexaeHne o 3awmTe OT Neperpyskun no ToKy..... 172 Kopnyc F11 142
Pene Pilz 188 Kopnyc F12 150
PyuHon KoHTponnep asuratens 188 Kopnyc F13 156
CeTeBOW KOHTAKTOP 191 Kopnyc F2 96
CeTeBou pacuenuTtenb 190 Kopnyc F3 103
CeTb NuTaHMA 189 Kopnyc F4 115
Cnnosble/nonynpoBOAHNKOBbIE 185 Kopnyc F8 126
CootBeTcTBUE 185 Kopnyc F9 130
TexHnyeckune XapaKkTepuUCTUKn npeobpasoBaTtenen Tabnuua 14,15
YaCTOTbl C HOMWHANbHbIM HanpsaeHnem 380-480 B...... Sfl Pa30MKHY TbIi1 KOHTYP 217,218
TexHnueckne XapaKTepUCTUKN npeobpasoBatenei
YaCTOTbl C HOMWUHANbHBIM HanpAXeHnem 525-690 B..... 60 Paspeterne CSA/cUL 10
Ynpasnatownii TpaHcgopmarop 188 pesuctueHoOe TopmOXeHMe 44
Mpennyckoson Harpes 28 PekynepaLus
MpeaynpexXaeHNEe O BbICOKOM HAMPAMKEHUM...uuurreesessssnsssssssees 6 Knemmbl 95,102, 114,125,231
n 7 172 KpaTtkoe onucanme 46
penynpexaeHusn ! Hanuune 14,15
I'IpKeoGpasoBaTenb YyacToTbl 220 Pene
oH¢urypatop JlononHuTenbHas nNnata paclMpPeHna penenHbiX BbIXOAOB.
KpaTkoe onncaxue 14,15 49
EomeHKnaTypa 1 Kogbl Ana opopmneHua 3aKa3a...........1..42.?g [LOMIONHUTENbHbBI MOAYTb 49
TONéI/IHaﬂbHaﬂ MOLLHOCTb %67 Knemmbi 182
PeboBahuA K 3asopam MoHTax ¢ yuetom TpebosaHuit ADN 7
Mpoeopa 172 Mnata 49
cm. Takxke Kabenu TexHnuyecKkue xapakTepucTuKkm 69
MpounssoacTeeHHbIe cpefbl 204 Potop 23
Mponyck yacToTbl 28 PykoBoacTBO N0 NpOrpaMMmMpoBaHuio 5
MpocTpaHCTBO ANA OTKPbLITUA ABEPEN 73 PykosopacTtso no skcnnyataumm 5
Mpoduns FC 254 PyuHon pexxum 213
P C
PaboTa Ha HM3Kol ckopocTn 169 COpoc aBapuINHOW CUrHaNM3auun 224
Pabounii unkn CepTtudukar TUV 10
Boiumcnenme 195 Ceptundukat UKrSEPRO 10
OnpegeneHune 239
CeptdurKaumna ANA MPUMEHEHNA HA MOPE. ... cuuumcermreremsserrnanee 10
PaguaTop pTudnkauma ana np p
TOUKa OTKAKOUEHNA N3-32 NEPErPEBA.....vvvevvrssssssssssssssssses 54,60  CeTeBOW NpOTOKON 47,180
Tpebyemasn HTEHCUBHOCTb LMPKYNALIMA BO3AYXa........... 168 Cetb IT 199
Yncrka 166
CeTb NuTaHnA
PagnoyactoTHble momexu 24 Kone6auus 24
Pa3fieneHue Harpysku KoHTakTop 191
3alLnTa OT KOPOTKOrO 3aMblKaHUA 21 MNponapaHve HanpsxeHUA 27
Knemmbl 46,177 Pacuenutennb 190
KpaTkoe onucanve 45 TexHUYecKne xapaKTepucTmkn 66
MpeaynpexpeHne 6 SKpaH 7
Cxema nopiKnioyeHuit 173 CuHycovaHbIi GUnbTP 50,176
Cncrema CAV 36
Cnctema ynpaBneHua 3gaHuem (Building management sys-
tem, BMS)...... 31
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CkopocTb
KoHdurypauma npoBoaky ana 3afaHna CKOpocCTMm.......... 225
KoHourypauma npoBoaku ANA MOBbILLEHNA/MOHMXEHWSA
CKOPOCTMW...... 225

TopmokeHune
[nHammyeckoe TopmoxeHne 44
Wcnonb3oBaHne B KauecTBe anbTepHATVBHOM QyHKLMK
TOPMOXeHUA...... 197

O6patHas cBA3b OT MUL-PErYNATOP . cccceuuuumererussneeerssnseesens 219 MpepenbHble 3HaYeHUA 196
Ynpasnenue 219 YnpaBneHue ¢ NOMOLLbIO GYHKLUN TOPMOXKEHMA. ....vvne... 197
CKpyTKHM 206 TopMmoXKeHne nepeMeHHbIM TOKOM 44
CHWKEHMEe HOMMHAJIbHbIX XapaKTePUCTUK TopmoXXeHre NOCTOAHHbIM TOKOM 44,254
AsTOMaTMyeckas GyHKLMsA 23 TopMO3HOM Pe3ncTop
BHelwwHune Bo3gyxoBoabl 168 BbiGop 195
gbICOKaﬂ YyacToTa KOMMyTaumm 1?3 KnemMMbi 177
ObICOTa Haj ypOoBHeM mMops A KpaTkoe onncanme 50
P n6mcaH|/|e " npwj””"' 169 HomeHKknaTtypa v kogbl AnA 0POPMIEHNA 3aKa3A...wewmneee 237
Ta60Ta Ha HU3KOW CKOPOCTU e OnpeneneHme 239
Ta LG 67 167 PykoBOACTBO MO NPOEKTUPOBAHMIO 5
exXHNYecKme XxapakTepucTukn g CxeMa noaKIoUeHUii 173
CokpalueHus 239 TexHunKa 6e30mnacHOCTH 7,197
CooTBeTcTBUE ®opmyna HOMUHaNbHOW MOLLHOCTYN 238
ADN 7 TpaHchopmaTop
OnpeKkTnBbl 9 Bnunaxme rapmoHumk 209
Cneundukaumm Bxoga 67 MoaknioueHne 177
CreneHb 3aumTbl [P 1 TpeboBaHMA K MOMEXOYCTONYNBOCT 205
Cxema nogKoeHHil TpeboBaHuA NO N3NyyeHuo 204
Knemmbl ynpasneHuma 12-MMNYnbCHbIX YCTPOWCTB........... 184 TpeyronbHuK 32
MopknioyeHne anekTponuUTaHnA 174
MpeobpazoBaTesib YacToThI 173
y
TunnyHble NprMepbl NPUMEHEHUA 222
Cxema coefiyHeHNil Ynpasnetne
Kackag-KoHTponnep 927 OnuncaHne paboTbl 213
OUKCMPOBAHHbIN HACOC C NEPEMEHHOW CKOPOCTLH....... 228 CTpyKTypeb! 217
YepeposaHue Befylero Hacoca 229 Tunbi 219
XapaKkTepucTnkn 70
T YnpasneHne nonocamm 43
YnpaBneHne TEXHONOMMYECKNM MPOLIECCOM.....uuvueueneneenens 219
Temnepatypa 165
T YcnosumA okpy»katoLer cpedbl
eEM”CTOp 226 KpaTtkoe onucaHme 165
OHUrypaLuA NPoBOAKY TexHNYecKne xapakTepucTuKkm 66
OnpepgeneHue 240
Mpoknagaka kabenei 179 YcnoBHble 0603HayYeHus 5
Pacnionoxenne knemm 182 ycrpoitctBo nnasHoro nycka 32
TexHuka 6e3onacHocTU
WHcTpyKuymmn 6,172 [0)
Texobcnyxusarive 166 QunbTp cUHba3HbIX MOMeX 50
Tok
BHyTpeHHWIn perynaTop Toka 221 OunsTpol
y HomeHknaTtypa v kogbl AN 0POPMIEHNSA 3aKa3A...wewnneee 237
WckaxeHne 210 .
. . CrHycoungHbIn dpunsTp 50,176
HoMUHanbHbIN BbIXOAHOW TOK 238
Ounbtp dU/dt 50
OcnabneHune nomex asuratens 195
. ®unbtp BY-nomex 206
OcCHOBHoOW TOK 209
OuUnbTp rapMoHKK 50
MNepexoaHble TOKMN Ha 3emito 198
OunbTp cnHbasHbIX Nomex 50
rapMOHUK 209
yTeukm 197,198  ®opmyna
®opmyna npepaena no ToKy. 238 BbixogHoM TOK 238
ToK yTeuky 6,197 KNZA npeobpasoBaTtens 4yacTtoTbl 238
HomMunHanbHaA MOLWHOCTb TOPMO3HOMO PE3UCTOPA.......... 238
MNpepen no Toky. 238
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JHKoZep
X OnpepeneHve 240
Xapaktepuctukn USB 70
XpaHeHwne 164 A
XpaHeHne KoHAeHCaTopoB 164 AA3bIKOBbIE NaKeTbl 230

L

LleHTpann3oBaHHble cuctembl VAV 35
Linpkynauna sosgyxa
BHeluHne Bo3gyxoBopabl 168
Kopnyc 71,72
Tpebyeman 168
TbINbHbIN KaHan 71,72
Lindposon
OnncaHnA BXOA0B/BXOA0B 11 HACTPONKMN MO YMONTYAHMUIO........
182
Cneundurkaumm Bxoga 67
CneundrKaumm BbIXOAHBIX MAPAMETPOB......erwsrreesersssssssesenns 68
y
YacTota BpaLleHms (06/MUH) 30
Yactota KoMmyTaumm
Wcnonb3osaHue ¢ RCD 198
MopknioyeHne aneKTponUTaHNA 176
CriHycoungHbIn dpunsTp 50,176
CHWKeHMEe HOMUHANBbHBIX XaPAKTEPUCTUK.cuuureereresrresnrenenne 23
L
LLlInHa nocToAHHOrO TOKa
Knemmbl 176
OnwncaHne paboTbl 213
C)
DKpaHnpoBaHune
Kabenu 176,178
CeTb NUTaHUA 7
CKpy4eHHble KOHLbl 206
JKpaHUpPOBaHHble 183
DNeKTPUYECKnii MOHTaX 183
DNeKTPOMarHUTHbIE MOMEXN 24
DNeKTPOHHaA TennoBasa neperpyska 25
OneKTpoHHoe Tennosoe pene (3TP) 172
2MC
OunpektnBa 9
Mepbl NpeaoCcTOPOXHOCTY NpK ycTaHOBKe RS485........... 241
MoHTax 208
O6wwue BOMpPOCHI 201
MNomexn 207
Pe3ynbTtaTbl ncnbiTaHui 203
CoBMeCTMMOCTb 206
DHeprua
Knacc KMnA 66
SKoHOMUA 30, 31

268 Danfoss A/S © 11/2017 Bce npaBa 3awuLLyeHbl. MG16C350



AndaBuTHbIN yKa3aTenb PyKOBOACTBO MO NPOEKTUPOBAHMIO

MG16C350 Danfoss A/S © 11/2017 Bce npaBa 3awyLyeHbl. 269



KomnaHusa ((ﬂaHd)OCC» He HeceT OTBETCTBEHHOCTU 3a BO3MOXKHbIe OneYvaTKu B Katanorax, GpOLLIlOan 1 Apyrux Buaax nevyaTHbIX maTepuanos. Komnaxusa «ﬂaHd)OCO) ocTaBnseT 3a cobon npaso Ha
n3MeHeHne CBoUX NpoAyKToB 6e3 npeaBapuTesibHOro U3BeLlleHuA. 3TO OTHOCUTCA TaKXKe K Y>Ke 3aKa3aHHbIM MPOAYKTaM Npu yCNOBUK, YTO TaKNe U3MEHEHWNA He BNIEKYT NocneayoLwnx

KOPPEKTUPOBOK Y>Ke COrNMacoBaHHbIX crnewnduKaLlmit. Bce ToBapHble 3HaKM B STOM MaTepuane ABAAITCA COHCTBEHHOCTbIO COOTBETCTBYIOLMX KOMMaHWiA. «[aHdoce» 1 norotun «flaHpocc» AsnaTcAa
TOBapHbIMU 3HaKamu komnaHum «JaHdocc A/O». Bce npasa 3awwmiyeHsl.
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