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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT® M 1. Kak nosb3oBaTbCd 3TMM PYKOBOACTBOM MO
HVAC Drive MPOEKTUPOBAHUIO

1. Kak nonb3oBaTbCA 3TUM PYKOBOACTBOM MO Npo-

EKTUpoOBaHMIO

1.1.1. ABTOpCKOE npaBo, OorpaHMYeHue OTBETCTBEHHOCTU U NpaBa Ha
BHECEeHUEe U3MEHEHUM

Hactoswas nybnvkauus coaep>xut cBeaeHust, ssnsiowmecs cobCTBeHHOCTbIO KoMnaHum Danfoss.
MpuHMMas HacTosilee pyKOBOACTBO M MCNOMb3ys €ro, nosib3oBaTeslb CornallaeTcs, Yto coaep-
Xalumecs B PYKOBOACTBE CBeAeHusl 6yayT MCnonb30BaTbCs UCKOYUTENBHO ANS SKCnyaTaumm
obopyaoBaHMs, NnoslydeHHoro oT komnaHum Danfoss, unu obopyaoBaHus Apyrux noCTaBLUMKOB
npu ycnoBmK, 4YTO Takoe obopyaoBaHve npeaHa3HavyeHo Ans cBsiau ¢ obopynosaHuem Danfoss
Mo IMHWMM NocreaoBaTeNbHON CBS3W. [JaHHas Ny6MKaums 3allmiLeHa 3aKoHoAaTENbCTBOM 06 aB-
TOPCKOM npase [daHnu 1 60MbLUMHCTBA APYrUX CTpaH.

KomnaHnus Danfoss He rapaHTUpyeT, YTo NporpaMMa, co3fjaHHasi B COOTBETCTBUM C YKa3aHUSMM,
npvBeAeHHbIMU B JAHHOM PYKOBOACTBE, ByAET AeiCTBOBAThL HaA/IexallmM o6pa3oM B ntoboit tu-
3MYECKOM, annapaTHOM MM NPOrpaMMHON cpefe.

XoTs komnaHus Danfoss ucnbiTana v nposepuna MHMOPMaLMIO, COAEPXKALlYOC B HACTOALLEM
pyKOBOACTBE,

KOMMaH1sl He AAEeT rapaHTUM U He [eNaeT 3asBfeHNs], HU SBHO, HU HESIBHO, B OTHOLLEHWUW 3TOM
[OKYMEHTaLUKM, B TOM UYMCNIE O €€ KaUECTBE, SKCMNYaTaLMOHHBIX XapaKTEPUCTUKAaX UK NpUroa-
HOCTW A5l KOHKPETHOMO MPUMEHEHMSI.

Hu npu Kaknx 0b6CToATENbCTBAX KOMMaHUs Danfoss He HeceT OTBETCTBEHHOCTY 3a NpAMbIE, KOC-
BEHHblE, (haKTUUeckne, NoboYHbIE UM KOCBEHHbIE YOLITKM, MOHECEHHbIE BCNEACTBME UCMOSb30-
BaHUS WM HEHaANeXallero WCnonb3oBaHus WMHGOPMaLWMKM, COAEPXKALLENCS B HACTOSLLEM
PYKOBO/CTBE, AAXe E€CMN YKa3blBAeTCA Ha BO3MOXHOCTb TakMX YBbITKOB. B YacTHOCTM, KOMMa-
Hua Danfoss He HECET OTBETCTBEHHOCTM HU 3a KaKue pacxoAbl, BKIOYas, HO HEe orpaHNUMBasiCh
3TUM, Pacxofbl, MOHECEHHbIE B pe3yNbTaTe NMoTepy MpubbiM UK AOXOAA, YTpaThl UAM NnoBpe-
XAeHWsi 060pYya0BaHKs, NOTEPU KOMMbIOTEPHBIX MPOrpaMM M AaHHbLIX, PACX0/bl Ha 3aMeHy yKa-
3aHHbIX UM UHBIX 3NIEMEHTOB TPETLUMM fIULIAMK.

KomnaHus Danfoss coxpaHsieT 3a coboit NpaBo NepecMaTpuBaTh HACTOSALLYHO Ny6AMKaLMio B Niio-
60e BpeEMSi M BHOCUTb U3MEHEHUs1 B ee coiepXaHue 6e3 npeaBapuTenbHOro YBeAoMIEHUS Unu
Kaknx-nmbo 0643aTeNbCTB yBEAOMIEHUS NMPEXHUX UM HACTOALMX MOJb30BATENEN O TaKUX UC-
NPaBMEHUSAX NN U3MEHEHUSIX.

1.1.2. AMerowancaaoKyMeHTauus

MUmerowasca nokyMmeHTauums no npusoay VLT HVAC
- MHcTpykums no akcnnyatauum MG.11.Ax.yy coaepxuT nHdopmaumio, Heobxoammyio ans
BBOAA MpUBOAA B KCMNJlyaTaLmio 1 Ans 3KCriyaTauuu.

- PykoBoacTBo no npoekTupoBaHnio MG.11.Bx.yy coaep>XuT BClO TEXHNYECKYO UH(OpMa-
LUMIO 0 MpMBOAE, CBEAEHUS O KOHCTPYKLUMAX, U3roTaBIMBaEMbIX MO 3aKasy, U NpuMepbl
NpUMeEHeHws.

- PykoBoacTso no nporpammmpoBaHunio MG.11.Cx.yy coaepXXuT cBeaeHust no nporpamMmMu-
POBAHUIO M BK/OYAET NOJHbIE ONUCAHUS NapaMeTPOB.

- VHCTpYKUMS MO MOHTaXy AOMOSHUTENBLHOrO YCTPOMCTBa BBOAA/BbiBOAa MCB109, MI.
38.Bx.yy

- Bpolwutopa no npumeHenmntio VLT®6000 HVAC, MN.60.Ix.yy
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1. Kak nonb3oBaTbCs 3TMM PyKOBOACTBOM MO M PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®
NPOEeKTUPOBaHUIO HVAC Drive

- WMHcTpyKums no skcnnyaTtauum VLT® HVAC Drive BACnet, MG.11.Dx.yy

- WNHCTpyKkums no akcriyataumm VLT® HVAC Drive Profibus, MG.33.Cx.yy.

- NHcTpykums no akcnnyataumn VLT® HVAC Drive Device Net, MG.33.Dx.yy
- WNHcTpyKkums no akcrnnyataumm VLT® HVAC Drive LonWorks, MG.11.Ex.yy
- WNHCTpyKkums no akcrnyataumm VLT® HVAC Drive Metasys, MG.11.Gx.yy

X = HOMEp U3MEHeHUs
Yy = KopA a3blka

TexHn4yeckas LOKyMeHTaums no npusogam Danfoss Takke nmeeTcs B ceTu MIHTEpHET no agpecy
www.danfoss.comy/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation.

1.1.3. Pa3spelwueHusn

ce wW @

1.1.4. CuMmBONbI

CUMBO/Ibl, UCMONb3yEMbIE B HACTOSILLEM PYKO-
BO/ACTBE

MpeaynpexaeHune obLero xapaktepa.

BHuMaHue
YKa3blBaeT, Ha YTO HY>XHO 06paTuUTb 0Cob0e BHUMaHME.

MpeaynpexaeHve 0 BbICOKOM HaMPsXKEHWN.

* YKa3bIBaeT HACTPOMKY MO YMOSTYAHUIO
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®

M 1. Kak nonb3oBaTbCsl 3TUM PyKOBOACTBOM MO
HVAC Drive MPOEKTUPOBAHUIO

1.1.5. CokpawjeHun

MepeMeHHbIi Tok ~
AMepVKaHCKUI COPTaMEHT NPOBOAOB AWG
Amnep A
ABTOMaTUYECKas aganTaums agsuraTens AAL
Mpenen no Toky ILm
I'papycel Lienscus °C
MOCTOSIHHBIV TOK =
3aBucuT OT TWMNa Np1BoAa D-TYPE
ONeKTpoOMarHUTHas COBMECTUMOCTb SMC
DNeKTPOHHOEe TensoBoe pene TP
Mpusoa FC
pamm r
lepy y
Kunorepu, Ky
MaHenb MecTHoro ynpasneHus LCP
Metp M
MunnnreHpu (MHAYKTUBHOCTb) MIH
Munnuamnep MA
MwunnucekyHaa MC
MwuHyTa MWUH
Cny>xebHas nporpaMma yrnpaeneHus ABMXEHUEM MCT
HaHodapaaa HO
HbloTOH X MeTp Hm
HoMWHanbHbIN TOK ABUraTens ImnN
HomuHanbHas yactoTta Asuratens fmN
HoMuHanbHas MoLWHOCTL ABuraTens Pm,N
HomuHanbHoe HanpspkeHve aBuratens UmN
Mapametp nap
3alnTHOE CBEPXHU3KOE HanpsKeHne PELV
MNeuvaTtHas nnata PCB
HOMMWHaNbHbIV BbIXOAHOW TOK MHBEPTOPA Tiny
Yncno 060poToB B MUHYTY 06/MUH
CekyHaa [¢
Mpenen MoMeHTa Tum
BonbTbl B

1.1.6. OnpepeneHun

MpuBona:

TuLT, Max
MaKcuMManbHbIA BbIXOAHOW TOK.

IRAY

HoMuWHasnbHbIN BbIXOAHOM TOK, 06ecreumBaeMblii NpeobpasoBaTeneM YacToThl.

UvLT, MAX
MakcuManbHOe BbIXOAHOE HanpskeHue.

Bxon:

KomaHga ynpasneHusi

Ipynna

nOLIKﬂIOHeHHbIl)'I ABUrateslb MOXHO 3anyckaTb U 1

OCTaHaB/MBaTb C MOMOLbIO MaHeENn MeCTHOro

ynpaBnenuns LCP <u undpoBbIx BXOAOB.
OYyHKUMKN JensTcs Ha ABe rpynnbl.

pynna

®yHKUMK rpynnbl 1 uMetoT 6onee BbICOKUIN npu- |2

OpUTET, YeM QyHKUMM rpynnbl 2.

C6poc, octaHoB BbI6erom, c6poc n oCcTaHoB
Bbl6erom, ObICTpbIli OCTAHOB, TOPMOXEHME
MOCTOSIHHBIM TOKOM, OCTaHOB M KHOMKa

"Off" (BbIkn.).

MycK, UMNyNbCHbIN NYCK, peBEpC, PeBepc u
nycK, huKcaumsi 4acTtoTbl U PUKcaLmnsi BbIXO-
aa
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1. Kak nonb3oBaTbCs 3TMM PyKOBOACTBOM MO M PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®
NPOEeKTUPOBaHUIO HVAC Drive

Asuratens:

fio6
YacToTa ABuratens B csiydae akTuBusaumm byHKUMK ukcaumm 4acToTbl (Yepes umdpoBble Knem-
Mbl).

]
YacTtoTa asuratens.

fmax
MakcuManbHas YactoTa AsuraTenst.

fmIn
MuWHMMasnbHas YacToTa ABUraTens.

fmN
HoMuvHanbHas yacToTa ABuratens (AaHHble U3 NacrnopTHOM Tabnnuku).

Im
Tok pBurartens.

ImN
HoMWHanbHbIN TOK ABUraTens (AaHHble U3 NacriopTHOWM Tabnnukm).

NM,N
HoMuHanbHas ckopocTb ABuraTens (AaHHble M3 NacropTHOM Tabanuku).

Pm,N
HoMuHanbHas MOLWHOCTb ABUraTens (AaHHbIe U3 NacropTHON Tabnnuku).

TmN
HOMVHanbHbIN KpyTSILLMIA MOMEHT (aBUraTens).

Um
MrHOBEHHOE 3HaYyeHMWe HanpsHKeHUs ABUraTensl.

Um,N
HoMrHanbHoe HanpshxeHue ABuraTens (AaHHble U3 NacropTHOW Tabnnukm).

MoMeHT onpokuabliBaHUs

Pull-out

rprr

DANFOSS
175ZA078.10

nvLT
KMNA npeobpasoBaTens 4acToTbl ONPEAENSIeETC OTHOWEHNEM BbIXOAHOM MOLLHOCTU K BXOAHOM.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT® M 1. Kak nonb3oBaTbCs 3TMM PyKOBOACTBOM MO
HVAC Drive MPOEKTUPOBAHUIO

KomaHpaa 3anpeLieHms nycka
KomaHpa ocTaHoBa, KOTOpas OTHOCMTCA K rpyrine KOMaHa yrnpasneHus 1, cM. 3Ty rpynny.

KomaHaa octaHoBa
CM. KOMaHZab! ynpasneHus.

3apaHusn:

AHanorosoe 3afiaHue
CurHan, nofaBaeMblii Ha aHanoroBble BXoAbl 53 nnv 54, MOXeT NpeAcTaBnsiTb CO60M HanpsiXXeHne
Wn TOK.

3agaHue Nno LWuHe
CvrHan noctynaeT Ha NnopT nocneaoBaTenbHOro kaHana ceasu (nopt FC).

MNpenycraHoBneHHoe 3ajaHue

MpenBapuTenbHO YCTaHOBEHHOE 3aAaHne, 3Ha4YeHNe KOTOPOro MOXET HaXOAUTLCS B AManasoHe
o1 -100 go +100 % oT aAvanasoHa 3aaaHus. MpeaycMoTpeH BbIGOP BOCbMU NpeayCTaHOBIEHHbIX
3aAaHunii Yyepes umdpoBble BXOAbI.

MmMnynbcHoe 3agaHue
MMNynbCHbIM YaCTOTHbIVM CUMrHas, NoJlaBaeMbIii Ha LndpoBblie BXoabl (knemma 29 nnm 33).

Refmax

OnpepensieT 3aBNCUMOCTb MeXAY BXOAHbIM 3agaHneM npu 100 %-HOM 3HaUYEHMM MOSTHOM LKasbl
(06bi4HO 10 B, 20 MA) 1 pe3ynbTUpyOLWMM 3adaHneM. MakcMMasbHOe 3HavyeHue 3aaaHnsa ycTa-
HaBnvBaeTcsa B napametpe 3-03.

Refmin

OnpepensieT 3aBUCUMOCTb MEXAY BXOAHbLIM 3aAaHneM npu 3HadeHun 0 % (o6biuHo 0 B, 0 MA, 4
MA) 1 pe3ynbTUpyoWNUM 3agaHneM. MMHMManbHoe 3HadeHue 3adaHus yCTaHaBvMBaeTcs B napa-
meTpe 3-02.

Pa3Hoe:

AHanorosble BXofbl

AHanoroBble BXOAbl MCMOMb3YIOTCA ANS1 YNPaBAeHUs1 pa3nnyHbiMM yHKUMsaMU npeobpa3oBaTenst
YacToTbl.

MpeaycmaTpmBaeTcs ABa B1Aa aHanoroBbiX BXOAOB:

Bxoa no Toky 0-20 MA n 4-20 MA

Bxoa no HanpsbkeHuto, 0-10 B=.

AHanorosble BbIX0Abl
AHanoroBble BbIX0Abl MOryT BblaBaTb curHan 0-20 MA, 4-20 MA unun undgpoBol curHan.

ABTOMaTU4Yeckasn agantaumsa asuratens AAL
AnroputMm AA/l onpeaensieT anekTpuyYeckue napaMeTpbl NOAKIIOYEHHOMO ABUraTens, Haxoasiue-
rocsi B OCTaHOB/IEHHOM COCTOSIHUW.

TopMo3HOW pesncTop

TOpMO3HOW pesncTop NpeacTaBseT coboi MOy b, CNOCOBHLIN MOrMOLLATh SHEPTUI0 TOPMOXE-
HUS, BbIAENAEMYIO MPU PEKYNEPATMBHOM TOPMOXEHMM. MOLIHOCTL PeKynepaTMBHOMO TOPMOXe-
HU1SA YBENMUMBAET HaMPsHKEHWE NPOMEXYTOYHON LIenu, a TOpMO3HOM NpepbiBaTesb 06ecrneynsaeT
nepeaady 3Toi MOLLHOCTM Ha TOPMO3HOM PE3UCTOP.
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1. Kak nonb3oBaTbCs 3TUM PyKOBOACTBOM MO M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®

NPOEKTUPOBAHUIO

10

HVAC Drive

XapakTtepuctuku CT
XapaKTeprCTUKM NOCTOSIHHOMO KPYTALLEro MOMEHTA, UCMOJIb3yEMble A1 BUHTOBbIX M CMYPasbHbIX
XONOANNBbHBIX KOMMPECCOPOB.

Lindposble BXxOAb!
LincbpoBble BXoAbl MOFYT UCMOMb30BATLCS ANS YNPABAEHUS PasfivuHbIMU hyHKUMSMU Npeobpas-
0BaTesNs YacToThl.

Lindposbie BbIxoabl
MpvBoA MMeET ABa NOMYNPOBOAHUKOBLIX BbIXOAA, CMOCOOHLIX BblAaBaTb CUrHanbl 24 B= (Tok Ao
40 MA).

DSP = Digital Signal Processor
LincdpoBoii npoLieccop curHanos.

PeneiHble BbIXOAb!:
Mpeo6pa3oBaTeNb YacToTbl UMEET ABa NPOrpaMMMpPYEMbIX PeNeliHbIX BbiXxoaa.

TP
DNEKTPOHHOE TEM/I0BOE pene BbIYMCMSIET TEMIOBYIO HArpysKy MCX0As M3 TEKYLIEN Harpysku u
BpeMeHun. CNy>XWUT Ans oLEeHKU TEMNepaTypbl ABUraTens.

GLCP = Graphical Local Control Panel:
pacdunyeckas naHenb MectHoro ynpaeneHus (LCP102)

NHuumanusaums
Ecnu BbinonHsieTcs nHMumanmusaumst (napametp 14-22), nporpaMMupyemble napaMeTpbl Npeo6-
pa3oBaTensi YacToTbl BO3BPALLUAOTCSA K YCTaHOBKaM Mo yMOM4YaHMIo.

MpepbIBUCTbIN pabounii LMK

Mo NpepbIBUCTBIM paboyunM LIMK/IOM NOHUMAIOT NOC/IEA0BATENbHOCTL Paboumnx LMKNOB. Kaxxabin
LMK/ COCTOMT U3 nepuoaa paboTbl MoA Harpy3koi 1 XonocToro nepuoaa. Pabota MoxeT UMeTb
nM60 NepuoanYEcKuii, NMbo HeNepUOANYECKUIA XapaKTep.

LCP

MaHenb MecTHoro ynpaenexus (LCP) obpasyeT nosHbii MHTepdeiic Ans ynpasieHus 1 nporpam-
MUPOBaHWS MPUBOAOB MpeobpasoBaTens YacToTbl. MaHeb YNpaBfeHWst CHUMAETC M MOXET
YCTaHaBMMBATLCA Ha PacCTOSAHUM [0 3 METPOB OT NpeobpasoBaTens YacToThl, HaNpUMep, Ha nu-
LIeBOM MaHeNM C NOMOLLbIO AOMOHUTENBLHOrO MOHTAXHOIO KOMMJIEKTa.

MpeaycMOTPeHO ABa UCMOHEHUS NMaHENU MECTHOMO YrpaBieHus:

- Lincdposas LCP101 (NLCP)
- Mpadmnueckas LCP102 (GLCP)

MaALWnn 6UT
Mnaawui 3Havawwmin 6ut.

MCM

Cokpauuerue Mille Circular Mil — amepuKaHCKON eauHULbI ANst UISMEPEHUSI CEUYEHNS NpoBoAoB. 1
MCM = 0,5067 mMm2.

CTapLimnin but
CTaplunii 3HaYaLwmin 6uT.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT® M 1. Kak nonb3oBaTbCs 3TMM PyKOBOACTBOM MO
NMPOEKTUPOBaHMIO

HVAC Drive

NLCP
LUndposas naHenb mectHoro ynpaenenus LCP101

OnepaTtrBHbIe/aBTOHOMHbIE NapaMeTpbl

OnepaTuBHblE NapaMeTpbl BCTYNalOT B AEUCTBUE Cpa3y XKe NOC/E U3MEHEHUSI UX 3HAYEeHWI. U3-
MEHEHWS1 aBTOHOMHbIX MapaMeTPoOB He BBOAATCA B AEUCTBUE, NOKa He ByaeT BBeAEHO NoATBEp-
xaeHune [OK] Ha naHenu ynpasneHus.

MUA-perynsato
NWA-perynatop noaaepXXunsaet HeobXoanMyLo CKOpPOCTb, AaBfeHMe, TeMNepaTypy U T.4. MyTeM
perynmposaHus BleOLl,HOVI YacCTOThbl TakK, yTObbl OHA COOTBETCTBOBANA VI3MeH9|rOLLlel7ICﬂ Harpyske.

RCD = Residual Current Device
[laTuMK OCTATOYHOrO TOKA

Habop
MOXHO COXPaHSITb HACTPOWKM NapaMeTPOB B BUAE YETbIPEX HABOPOB. Bo3MOXEH Nepexoa Mexay

3TUMM YeTbIpbMsl HabopamMu NapamMeTpoB W peAaKTUPOBaHWe 0AHOro Habopa BO BpeMsl AENCTBUSI
Apyroro Habopa.

SFAVM

MeToa KOMMyTauMK, Ha3bliBaeMbI Mo NepBbiM 6ykBaM S tator _F lux oriented A synchronous V
ector M odulation (acMHXpoHHOE BEKTOPHOE YyrnpaBfieHNe C OpUEHTALMEN NO MarHUTHOMY MOTOKY
cratopa) (napameTp 14-00).

KoMneHcaumns ckonbxeHus

Mpeobpa3zoBaTenb YacTOTbl KOMMEHCMPYET CKOMbXEHUE ABWUraTensl nyTeM MOBblEeHWNs YacToTbl
B COOTBETCTBUU C VI3MepFIEMOI71 Hany3KOl71 asuvratensi, obecneuvBas NOYTM NOMHOE NOCTOSHCTBO
CKOPOCTHU BpallleHUa ABUraTens.

WHTennekTyanbHbI nornyeckuin kontponnep (SLC)

KoHTponnep SLC — 3To NocneaoBaTeNnbHOCTb 3a/iaHHbIX MONb30BaATENEM AEUCTBUM, KOTOpPbIE Bbl-
NOJHSIOTCA B C/lyYae, ec/iv 3TOT KOHTPOJIEP MPU3HAET COOTBETCTBYHOLLME, ONpPeAesieHHbIE MOo-
Nb30BaTeNeM CobbITUS UCTUHHBIMU.

TepMmucrop:
TepMope3ncTop, YCTaHaBNMBAEMbIN TaM, rAe [0/MHKHA KOHTPONMPOBATLCS TemnepaTypa (B npe-

o6pa3OBaTene 4acCToTbl N B p,eraTene).

OTkAYeHne

CocTosiHMe, BBOANMOE B aBapuIMHO CUTYaLIMK, HarpuMep, B Clly4Yae neperpeBa npeobpasoBaTtens
YacToTbl UK Koraa NpeobpasoBaTesib YacToThl 3aLLMLLAET ABUraTENb, TEXHONOMMYECKUIA MpoLLecc
unmM mMexaHusM. lNepesanyck He AOMycKaeTcs A0 TeX Nop, Nnoka He ByaeT ycTpaHeHa NpuyMHa U
NMoKa COCTOSIHME OTKJIIOYEHWNSI HE ByAEeT OTMEHEHO BbIMNONHEHNEM (DYHKUMK COpoCca UK, B HEKO-
TOPbIX Clyyasix, NOCpeACTBOM 3anporpaMMMPOBaHHOIO aBToMaTu4yeckoro cobpoca. OTkoYEHME
He MOXET MCronb30BaThCa Ans obecrneyeHns 6e30nacHOCTM NepcoHana.

OTk/ItoYeHMe ¢ 6110KMPOBKON

CocTosiHWe, BBOAMMOE B aBapUNHON CUTyauuu, Koraa npeobpa3oBaTesib YacToThl OCYLLECTBASET
3aWMUTY COBCTBEHHBIX YCTPOUCTB M TpebyeT hU3NYECcKOro BMELIATENbCTBA, HanpuMep, Npyu Bo3-
HUKHOBEHWW KOPOTKOIO 3aMblKaHUs Ha Bbixoae. OTK/II0UYEHWE ¢ 6lI0KMPOBKOIN MOXET 6bITb OTME-
HEHO TOMbKO BbIK/IOYEHMEM MUTAOWEN CETW, YCTPaHEHMEM MPUYMHBLI HEWUCNPaBHOCTU U
MOBTOPHbIM NOAK/OYEHNEM Npeobpa3oBaTesns YacToThl. Mepe3anyck He AonycKaeTcs A0 TeX Nop,
MoKa COCTOSIHUE OTKJTIOUEHUSI He 6yAeT OTMEHEHO BbIMOIHEHWEM yHKUMM cbpoca Mnu, B HEKO-
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1. Kak nonb3oBaTbCs 3TMM PyKOBOACTBOM MO M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
NPOEeKTUPOBaHUIO HVAC Drive

TOPbIX Cy4Yasix, NOCPEACTBOM 3aMporpaMMMpPOBaHHOIO aBTOMaTM4ecKoro cbpoca. OTKtoueHne C
6/10KMPOBKOI HE MOXET UCMOMb30BaThCA AN obecneyeHnsi 6€30MacHOCTU NepcoHasna.

XapakTepuctukun VT
XapaKTepuCTUKM NEPEMEHHOIO KPYTSILLEr0 MOMEHTA, UCMOMb3yeMble ANS1 YNpaB/ieHNsl HacoCaMu
N BEHTUNSTOPAMM.

VVCplus

Mo cpaBHEHMIO C O6bIYHBIM PETYIMPOBAHUEM OTHOLLIEHWUS HANpsXKeHUE/YacToTa, PEXUM BEKTOP-
HOro perynuposaHust Hanpsbkerust (VVCPUS) obecrieunBaeT yydlleHne AMHaMUKN U yCTONYUBO-
CTM KaK Npy U3MEHEHWUM 33[laHnNsl CKOPOCTW, TaK U B OTHOLLIEHWW Harpy304HOrO MOMEHTA.

60° AVM

MeToa KOMMYyTaLMM, Ha3blBaeMbIM No nepBbiM 6ykBaM 60°A synchronous V ector M odulation
(acmMHxpoHHOe BekTOpHOe ynpasneHue) (napametp 14-00).

1.1.7. KoappmumeHT MOLHOCTH

KoacdrUMEHT MOLLHOCTM — 3TO OTHOLLEHWE Kosdamiment wowHoCTH — V3 x U x ho« COSo
I1 K Lpgp. u u B V3 x U x /3¢¢

KoadhdurumeHT MolHocTv ana 3-hasHoro yc- h x cospl A

TpoOICTBa ynpaBneHus: = = nockoneky cos@l =1

Lo Lo

KoadpduumMeHT MOLLHOCTK NOKa3biBaET, B Ka- 2 2 2 2
. /3¢¢=/1—+/§+/7+..+/—

KON Mepe npeobpasoBaTesib 4YacToTbl Harpy- n

)KaeT NUTaIoLLYHO CETb.

YeM MeHblue KO3(PUUMEHT MOLLHOCTM, TeM

60nblue HeObXOAUMBIN TOK Isvdp MPU TON Xe

BbIXOAHOM  MOLLHOCTM  MnpeobpasoBaTens

(kBT).

Kpome Toro, Bblcokuii k03hULMEHT MOLLHOCTM NOKa3blBaeT, YTO TOKW Pa3nMUHbIX FapMOHMK Ma-
nbl.

[pocceny NoCTOSIHHOMO TOKAa, BCTPOEHHble B Npeobpa3oBaTesib 4acToThl, NMOBLIWAT Ko3dhdu-
LIMEHT MOLUHOCTM, CHUXasi TEM CaMblM Harpy3Ky Ha NUTAaIoLLYIO CeTb.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 2. BeegeHue B VLT HVAC Drive

2. BBegeHue B VLT HVAC Drive

2.1. TexHnka 6e30nNacHOCTM

2.1.1. 3aMeuyaHusa No TexHUKe 6e3onacHOCTH

HanpsikeHve npeobpa3oBaTensi YacTOTbl OMACHO, €C/IN OH MOAKJIYEH K ceTu. He-
NnpaBWbHbIA MOHTaX ABWUraTensi, npeobpa3oBaTens 4acToTbl MM WuHbl fieldbus
MOXXET CTaTb NPUYMHON NOBPEXAEHUS] 060PYAOBaHUS, CEPbE3HbLIX TPAaBM NEPCOHa-
na wnn agaxe cMeptw. MosToMy cneayeT BLIMOMHATL YKa3aHUS HACTOSILLErO PyKo-
BOACTBA, @ TaKXe roCyAapCTBEHHbIE M MECTHbIE MpaBWia M HOPMbl MO TEXHWUKE
6e3onacHocTy.

MpaBuna TexHmkn 6e3onacHocTH

1. Ana pemoHTa npeobpa3oBaTens 4acToTbl ero HeobXxoaMMOo OTKIIIOUUTL OT ceTu. lNpexae vem
yAAnsTb BUJIKW pa3beMoB [ABUraTesNs U CETEBOro NuTaHus, ybeanTecb, YTo CeTeBOE NUTaHWe oT-
KJIIOYEHO U MOCE OTKIIOYEHNS NPOLLIO AOCTaTOYHOE BPEMS.

2. KHonka [STOP/RESET] (OCTAHOB/CEPOC) Ha naHenu ynpasnieHusi npeobpa3oBaTens 4acToTbl
He oTK/Ilo4aeT 060pyaoBaHNE OT CETU U, TakMM 06pa3oM, He A0MKHA UCMONb30BaTLCS B Ka4yecTBe
3aLUMTHOrO BbIKSIOYaTENS.

3. JomkHo 6bITb 0becneveHo Hagnexallee 3almuTHOe 3a3eMIeHne, onepaTop AO/MKeH BbiTh 3a-
LUMLLEH OT HaMPsXXeHUs NUTaHUS, @ ABUraTenb AO/MKEH UMETb 3alUMTY OT Neperpy3ku B COOTBET-
CTBUM C AEWCTBYIOLUMMM FOCYAAPCTBEHHLIMU U MECTHLIMW HOPMaMM 1 NpaBUIaMu.

4. Tokn yTeykun Ha 3emnto npesbiwatoT 3,5 MA.

5. 3awmTa oT neperpyskun ycTaHaBMBAETCS C NOMOLLbIO napameTpa 1-90 Tern/iosas 3aLmnTa 481-
rare/s. [Ans noakoyeHns 3Toi dyHKUMK ycTaHoBuTe napametp 1-90 Ha 3HayeHuwe [ITP: oT-
kntoveHve] (3HadyeHne no ymonuaHuio) unm [3TP: npeaynpexa.]. NpuMedaHue. 3T1a dyHKUMS
WHULMANN3MPYETCs Npu TOKe ABUraTens, paBHOM HOMMHANIbHOMY TOKY, YMHOXXEHHOMY Ha 1,16, 1
HOMWHanbHON YacToTe Asuratens. [ns CeBepoamMepuKaHCKOro pbiHka: dyHkumn TP obecrieun-
BaIOT 3alWMTy ABuUraTens oT neperpysku no knaccy 20 B COOTBETCTBMM C HaumoHanbHLIM CBOAOM
3aKkoHoB 1 ctaHgapToB CLUA no anektpotexHuke (NEC).

6. Mpy NOAKTIIOYEHHOM K CETU NEPEMEHHOro ToKa Npeobpa3oBaTene 4YacToThl He CeayeT yaansTb
BWIKM Pa3beMOB ABUraTesns 1 MHUK NuTaHus. MNpexae YeM yaanatb BUIKW pa3beMoB ABUraTens
M CeTEBOro NUTaHus, ybeanTechb, YTo CETEBOE MUTAHUE OTKITIOYEHO M NOC/IE OTK/IOYEHUS NPOLLSIO
[0CTaToOYHOE Bpems.

7. UmeliTe B BUAY, YTO NpW pasfenieHnn Harpysku (NpUcoeaMHEHUU NPOMEXYTOYHOM Lienu no-
CTOSIHHOIO TOKa) WM HanMuMm BHELLUHEro HanpsbkeHns 24 B= npeobpa3oBaTesib UMEET He TOJbKO
BXoA4bl HanpsbkeHus L1, L2 u L3. MNpexae yeM npuctynaTtb K PEMOHTHbIM paboTam, ybeauTecs,
YTO BCE BXOAbl HANPSXKEHNS OTCOEAUHEHBI U YTO MOC/E 3TOro NPOLIO AOCTaTOHHOE BPEMS.

MoHTa)x Ha 6onbwKMX BbICOTAX Haf
YPOBHEM MOpA

Ecnwv BbicOTa Hag ypoBHEM MOpS NpeBbIWaeT 2 kKM, 0bpaTtuTech B koMnaHuio Danfoss
Drives oTHocuUTeNnbHO TpeboBaHuii PELV.

MpenoTBpawieHne CaMONpPOU3BOJIbHOIO

nycka

1. Korga npeobpa3oBaTesib YacTOTbl MOAK/IOYEH K CETW, ABMraTelb MOXHO OCTaHOBWUTbL C Mo-
MOLLbIO LPOBbLIX KOMaHA, KOMaHA, MocTynatoLmx Mo WWHE, 3aaHii UM MECTHOTO OCTaHOBa.
Ec/m caMonpou3BOsibHbIN MYCK HEO6XOAMMO NPeaoTBpaTUTL U3 COOBpaXeHmin IyHon 6esonac-
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
2. Beegenue B VLT HVAC Drive HVAC Drive

HOCTW, YKa3aHHbIX CMOCOHBOB OCTaHOBa HeAOCTaToO4HO. 2. Bo BpeMsi M3MeHeHusi mapameTpoB
ABUraTenb MOXET 3anyCcTutbcs. Mo3aToMy crneayet HaxaTb kHonky [STOP/RESET], nocne 4ero
MOXHO M3MEeHSITb NapaMeTpbl. 3. OCTAHOB/NEHHLIV ABUraTelb MOXET 3anyCTUTLCS TMB0 U3-3a He-
WCMPaBHOCTMU 3MIEKTPOHMKN B NpeobpasoBaTtene YacToTbl, IM60 Npu UCYE3HOBEHUW BPEMEHHOW
neperpysku Uy 0TKasa B MUTAIOLLEN 3M1EKTPOCETU UMW B LIEMNM NMOAKIIOYEHUS ABUTATENS.

MpepynpexaeHue:
MpUKOCHOBEHME K TOKOBEAYLUMM YacTsIM MOXET NMPUBECTU K CMEpPTU Aaxke nocrne
TOro, Kak 0bopyaoBaHue 6bi10 OTKIIOYEHO OT CETH.

Y6eamtecb TakxXe, YTO OTKJIIOYEHbI BCE MPOYME BXOAHbIE UCTOMHMKM HampshKEHWUs, Takue Kak
BHeLUHee nuTaHue 24 B =, cucTeMbl pasaeneHnust Harpysku (NOAKMOYEHME NPOMEXYTOYHON Lienu
NMOCTOSIHHOMO TOKA), @ TaKXXe ABUraTeslb KNHETUYECKOr0 Pe3epBHOro NUTaHus. [JONonHUTENbHbIE
yKasaHusi No TexHuke 6€30nacHOCTV CM. B PyKOBOACTBE 10 3Kcriyaraumm ipusoga VLT® HVAC,
MG.11.xx.02.

2.1.2. BHMMmaHue!

BHuMaHue!

Mocne OTK/IOYEHMS MUTAHWUSA KOHAEHCATOPbl B LIEMNW MOCTOSHHOMO TOKa npeobpa3oBaTens
YACTOThI OCTAOTCS 3aPSHKEHHBIMU. BO U36EXAHME NMOPAXKEHUS SNEKTPUYECKMM TOKOM nepes
NpoBeAeHNEM TEXHUYECKOrO 06CY>KMBaHWUS OTCOEAMHUTE NpeobpasoBaTesib YacToThl OT ce-
n. Mpexae yeM npucTynatb K paboTaM Ha npeobpasoBaTenie 4acToTbl, MOAOXKAWUTE He
MeHee:

MuHMManbHoe BPeMs 0XXnAaHWs
HanpsxeHue

4 MUWH 15 MUH
200 -240 B 1,1-3,7 kBT 5,5 -45 kBt
380 -480 B 1,1-7,5 kBt 11 -90 kBt
525 -600 B 1,1-7,5 kBt

MMeiiTe B BUY, YTO BbICOKOE HAMPSHKEHWE B LIEMW MOCTOSIHHOMO TOKa MOXET COXPaHAThCS,
JlaXe ecnv CBETOAMOAbI MOraciu.

2.1.3. Yka3saHusa no yTuamsaumm

14

O6opyfoBaHWe, COAepXKaLLee 3MIEKTPUYECKUE KOMMOHEHTLI, Hemb3s
YTUNM3MpOBaTb BMECTE C 6bITOBLIMU OTXOAaMMU.

Takoe 060pyaoBaHue cneayeT cobmpaTb BMECTE C 3NEKTPUHECKUMU U
3NEKTPOHHLIMM KOMMOHEHTAMU, YTUIU3UPYEMbIMA B COOTBETCTBUMN C
AEACTBYIOLMMM MECTHBIMX HOPMaMKM U NpaBUIaMU.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 2. BeegeHue B VLT HVAC Drive

Mpusoa VLT HVAC
PykoBOACTBO NO NPOEKTUPOBAHUIO
Bepcus nporpaMmMHoOro o6ecneuenums: 2.0x

¢ ® C

3Ta UHCTPYKLMS MOXET UCNONb30BaThCA ANS BCeX NpeobpasoBateneit yactotbl VLT HVAC ¢
BEpcue NporpaMMHoOro obecneyerus 2.0x.
Homep Bepcmmn nporpaMMHOro obecneyeHnss MOXKHO YBUAETb C MOMOLLbIO NapameTpa 15-43.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
2. Beegenue B VLT HVAC Drive HVAC Drive

2.2. MapkupoBka CE

2.2.1. CooTBercrBUue TpeboBaHuam CE n mapkuposka CE

YT1o Takoe cooTBetrcTrBue TpebosaHnam CE n mapkuposka CE?

Llenbto MapkupoBku CE SiBNSIETCS YCTPAHEHME TEXHUYECKUX MPENSTCTBUIA NPU ABUXXEHUU TOBApOB
BHYTpY EBponelickol accoumaumnm ceoboaHoi Toprosnu (EACT) u EBponelickoro coto3a (EC). EC
BBen 3Hak CE kak npocToi cnocob nokasaTh, YTO M3AENVE YAOBNETBOPSIET COOTBETCTBYHOLMM
avpekTvBaM EC. 3Hak CE HM4Yero He roBopuT O TEXHUYECKMX YCIIOBUSIX UMM KauyecTBe n3genus.
TpeboBaHus K NpeobpasoBaTento YacToTbl ONPeAEnoT TPy AnpekTusbl EC:

[OupekTnBa 0 MalWMHHOM o6opyaosanumn (98/37/EEC)

Bce MalMHbI C OMacHbIMM MOABWKHBIMM YacTMKU NMOANAAAIT MOA AENCTBUE AUPEKTUBBLI O Ma-
LUMHHOM obopyaoBaHum oT 1 aHBaps 1995 r. MNMockonbky npeobpasoBaTesib YacTOTbl, B OCHOBHOM,
SIBNSIETCS 3NIEKTPUYECKMM YCTPOMCTBOM, OH He MOAMAaAaeT noa AeNCTBME AAHHOW AVPEKTMBSI.
OpHako ecnu npeobpasoBaTesib YacTOTbl MOCTABASETCS A/ UCMONb30BaHUS B COCTaBe MeXaHu-
yeckoro 06opyaoBaHus, Mbl NpeaocTaBnseM MHAOPMaLMIO No BornpocaM 6e30nacHOCTH, CBS3aH-
HbIM C Npeobpa3oBaTeneM YacToTbl. Mbl ienaem 3T0 NOCPEACTBOM AeKlapauny U3roToBUTenNs.
[OupekTuBa 0 HU3KOBOJIbTHOM 060pynoBsaHum (73/23/EEC)

B COOTBETCTBUM C ANPEKTUBOM O HU3KOBONBLTHOM 0b6opyAoBaHuM oT 1 siHBapsi 1997 r., npeobpas-
OBaTenu 4acToTbl AOMKHBI UMETb MapKUPOBKY 3HakoM CE. [IMpekTnBa OTHOCUTCS KO BCEM 3MeK-
TPUYECKUM YCTPOWCTBAM, B KOTOPbIX UCTONb3YIOTCS HamnpshkeHus B amManasoHax 50 — 1000 B~ u
75 — 1500 B=. KomnaHusi Danfoss ctaBuT 3Hak CE cornacHo 3Toii AMPEKTUBE 1 MO 3anpocy npea-
OCTaB/sieT AeKapaumio COOTBETCTBUSI.

OwvpexkTtnea no OMC (89/336/EEC)

SMC - 310 abbpeBnaTypa ANs TEPMUHA «3NEKTPOMArHMTHaAs COBMECTUMOCTb>». JNeKTPOMarHuT-
Hasi COBMECTMMOCTb O3HAYaeT, YTO B3aMMHbIE MOMEXV MeXAy Pa3/IMYHbIMU KOMMOHEHTaMn u
YCTPOWCTBaMU He BIMSIOT Ha paboTy obopyaoBaHus.

[OupekTtrBa no 3MC BcTynuna B aencTeme 1 ssHBaps 1996 r. B COOTBETCTBUM C 3TOW AUPEKTUBOM,
koMnaHus Danfoss MapkupyeT cBOK npoaykumio 3HakoM CE u no 3anpocy npeaocTaBnsieT ae-
Klapaumio CooTBETCTBUS. YTOObI MPaBWUIbHO BbINMOMHUTL MOHTAX B COOTBETCTBUM C TpeboBaHusI-
MU no DMC, obpaTuTeCh K yKa3aHusaM, NpUBEeAEHHbIM B HAaCTOsLWEM PykoBOACTBE MO NPOEKTMPO-
BaHMO. KpoMe TOro, Mbl ykasblBaeM, KakuM CTaHAapTaM COOTBETCTBYIOT HalM u3genusi. Mol
npeanaraeMm GUNbTPbI, YNOMSHYTbIE B TEXHUYECKMX XapaKTEPUCTUKAX, U NPeAOCTaBsieEM Apyrue
BUAbI MOAAEPXKM ANt AOCTMXKEHUST HAUNYULWMX NnokasaTenei no 3MC.

B 6051bLIMHCTBE Clly4YaeB Npeobpa3oBaTesib YaCTOThl MCMOSb3YEeTCs CNeLManmncTamMmm oTpacin kak
MHOMOYHKLMOHA bHBIA KOMMOHEHT 60siee KPYrnHOro YCTPOMCTBA, CUCTEMbI UK yCTaHOBKM Che-
LyeT OTMETUTb, YTO OTBETCTBEHHOCTL 3@ KOHEYHbIE XapakTepucTukn IMC obopyaoBaHus, cucTte-
Mbl UM YCTAHOBKW BO3/1AraeTcsl Ha OPraHM3aLmio, OTBEYAIOLLYIO 3@ MX MOHTAX.

2.2.2. Yto o3HavaeT MmapkupoBka CE
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B nokymeHTe EC "PykoBoasiume npuHumnbl npumeHenust npekTtunebl CoBeTa 89/336/EEC" B yka-
3aHbl TPU TUMOBLIX Ha3HayeHusi npeobpa3oBaTens YacToThl. [Janee paccMaTpuBatoTcsl cdepa
oxBaTa TpeboBaHuii no SMC n mapkuposka CE.

1. Mpeobpa3osaTtenb YacToTbl MPOAAETCS HaNPsIMyI0 HEMOCPEACTBEHHBIM MO/Ib30BaATENSAM.
Hanpumep, npeobpa3oBaTtenb 4acToTbl MOCTyMNaeT B MPOAAXY Kak KOMMNeKTytoLlee us-
fenvie anst C6OpKM CUCTEMBbI CUaMK 3akazunka. KoHeYHbI NoTpebuTtens He obs3aTenb-
HO Jo/mKeH 6bITb cneunanmctom. OH CaMOCTOSTENBHO YCTaHaBMBaeT npeobpasosaTtesb
YacToTbl 4N18 UCNOMb30BaHNS Ha MaLiMHE, B KYXOHHOM 06opyaoBaHum 1 np. B cooTeeT-
CTBMM C anpekTMBol no IMC, npeobpasoBaTesib YacTOTbl ANS TaKUX NPUMEHEHWA AON-
XXEeH MMeTb MapKMpoBKY 3HakoM CE.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 2. Beegenue B VLT HVAC Drive

2. MpeobpasoBaTenb YacToTbl NpeAHa3HA4YeH AN MOHTaXa B YCTaHOBKE. YCTaHOBKY CO3-
[Al0T CrneumanucTbl. Takoi YCTaHOBKOM MOXET 6bITb MPOU3BOACTBEHHAS YCTAHOBKA U
OTONUTENbHAS/BEHTUNSLMOHHAsA YCTAHOBKA, CMPOEKTMPOBaHHasi M CMOHTMPOBaHHAs
cneuuvanucTamu. B cootBeTcTBMM € AnpekTnBoi no MC, 3Hak CE He AomkeH HaHOCUTbLCS
HM Ha npeobpa3oBaTenb YacToThl, HA Ha rOTOBYIO YCTaHOBKY. OaHaKo arperaTt AOJHKeH
COOTBETCTBOBATb OCHOBHbIM TpeboBaHusiM no IMC 3Toi AMpeKkTUBbLI. 3TO obecrieuun-
BAETCSA NyTEM MPUMEHEHUSI KOMMOHEHTOB, MPUCMOCOBNEHMI U CUCTEM, UMEIOLIMX Map-
K1poBKy 3HakoM CE B COOTBETCTBUM C AMpeKTMBON no IMC.

3.  lpeobpa3oBaTenb 4acToThl NpeHa3HauYeH Asst UCNOMb30BaHUS B KAYEeCTBE COCTaBHOM
YaCTM 3aKOHYEHHOW cucTeMbl. CUCTEMA NPOAAETCS B YKOMMIEKTOBAHHOM BuAe, Hanpu-
Mep cucTeMa KOHAMLUMOHUPOBaHWUSA BO3AyXa. [0ToBas cucTtemMa B LIENIoM A0SKHA UMETb
MapkupoBky 3HakoM CE B cOOTBeTCTBUM C AvpekTMBoi no SMC. M3rotoButenb MoxeT
obecneunTb MapkupoBky 3HakoM CE B COOTBETCTBUM C AMpekTUBOM no SMC nyTeM wuc-
MONb30BaHWs1 KOMMNOHEHTOB C Mapkuposkol CE unu ucnbitbiBasi cuctemy Ha SMC. Ecnun
OH NPUHUMAET pEeLLEHME UCNOSb30BaTh TOSbKO KOMMOHEHTbI C MapKnpoBkoi 3HakoM CE,
He TpebyeTcsa noaBepraTb UCMbITaHWUSAM BCIO CUCTEMY.

2.2.3. NpeobpasosaTtenb YactoTbl Danfoss VLT n mapkupoBka CE

MapkupoBka 3HakoM CE siBisieTcsl npenMyLLecTBoM 060pyI0BaHMsl, KOrAa OHa UCMOJb3yeTcs Mo
CBOEMYy NepBOHaYasibHOMY NpefHasHayYeHuto, T.e. Anst obneryeHns Toproenv B npepenax EC un
EACT.

OnHako, MapkupoBka CE MOXeT oxBaTblBaTb PasfiMyHble TeXHUYeckue TpeboBaHusi. Mo3ToMy
MpVXOAMTCS MPOBEPSTb, YTO peasibHO noapasyMeBaeTcs nog 3HakoM CE.

Cdbepa oxBaTa MOXET 6bITb BECbMA Pa3/IMUHOIA, M NO3TOMY 3HaK CE MOXET BBECTU B 3abNyxaeHue
MOHTaXXHMKA B OTHOLWeEHUN obecneveHns 6€30nacHOCTM Npy MCNOsb30BaHMKM NpeobpasosaTtens
YaCTOTbl KaK KOMMOHEHTA CUCTEMbI U YCTPOMCTBA.

KomnaHnwus Danfoss HaHocuT MapkupoBky CE Ha u3roTaenunBaeMble et npeobpa3oBaTenu YacToThl
B COOTBETCTBMW C AUPEKTMBOMN MO HU3KOBOIbTHOMY 060PYA0BaHMIO. 3TO O3HAYAET, YTO Mpw Mpa-
BWIbHOWN yCTaHOBKe mpeobpasoBaTensi YacToThl koMMaHusi Danfoss rapaHTMpyeT ero cooTBeT-
CTBME [OMPEKTMBE MO HWU3KOBOSLTHOMY 060pyaoBaHuto. Komnanus Danfoss npegoctaBnsiet
AeKnapaumio 0 COOTBETCTBUM MapkupoBku CE TpeboBaHWSIM AMPEKTVBLI MO HU3KOBOJILTHOMY 060-
PYZAOBaHMIO.

3Hak CE TakXe 0THOCMTCS K anpekTmee no SMC npu ycnoBum, YTO BbINOHEHbI TpeboBaHust SMC
Nno MOHTaXy u punbTpaummn. C STUMK YCIIOBMSIMM KOMMAHMS NPeAoCTaBnseT AeKapaumio CooT-
BeTCTBMSA aAvpekTuse no SMC.

PykoBOACTBO MO NMPOEKTMPOBAHMIO COAEPXMT noapobHble ykasaHus, obecneumsatowme BbInos-
HEHMEe MOHTaXka B COOTBETCTBUM C TpeboBaHusMu no IMC. Kpome Toro, komnaHust Danfoss
onpegenseT, Kakue ee nsgenus COOTBETCTBYIOT YKa3aHHbIM TpeboBaHUsAM.

Komnanun Danfoss npeaoctaBnsieT agpyrve Bvabl NoMoLlm, kotopble 6yayT cnocobcreoBaTh Mo-
NYYEHMIO Hanny4ywnx pesynbtaTos no SMC.

2.2.4. CootBeTrcrBMe aupektuse no SMC 89/336/EEC

Kak yxe oTMe4anock, npeobpa3oBaTtesib YacToThl B 6OMLLIMHCTBE ClyYaeB MCMOMb3yeTca cre-
LManMCcTaMM OTpac/n Kak MHOroMYyHKLMOHaNbHbIA KOMMOHEHT 6oee KpYrnHOro yCTpoicTBa, Cu-
CTEMbI UMM YCTaHOBKM CriedyeT OTMETUTb, YTO OTBETCTBEHHOCTb 33 KOHEUHbIE XapaKTepUCTUKM
3MC 060pyaoBaHNs, CUCTEMbI UMM YCTAHOBKM BO3M1araeTcsl Ha OpraHm3aLmio, OTBEYaloLLYIo 3a UX
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MOHTaX. B MOMOLLb MOHTaXkHMKaM koMnaHus Danfoss moarotosuna pykosoasiime ykasaHus no
MOHTaXy CUCTEMbI CUI0BOMO Npueoda ¢ obecnevennem SMC. CucTeMbl CMIOBLIX MPUBOAOB COOT-
BETCTBYIOT CTaHAAPTaM U YPOBHSIM WUCMbITAaHWI, NPeAYCMOTPEHHBIM AJIst STUX CUCTEM, MpU YCI0-
BMW Hagnexawero cobnogeHns MHCTPYKUMN NO MOHTaxy ¢ obecneyeHmem SMC ans ycTaHOBOK,
CM. pasfen ieKTpuYeckd MOHTAEX.

2.3. Bna)xHoCTb BO3AyXxa

KoHCTpykuma npeobpasoBatens 4acTtoTbl COOTBeTCTBYeT TpebosaHusm craHgapta IEC/EN
60068-2-3 v n. 9.4.2.2 ctaHpapta EN 50178 npu 50°C.

2.4. ArpeccuBHas OKpy)xaroujasa cpeaa

18

MpeobpazoBaTenb YacTOTbl COAEPXKUT BOSbLIOE KOMMYECTBO MEXAHUYECKUX U SNTEKTPOHHBIX KOM-
MOHEHTOB. Bce OHW B onpeAeneHHo CTemneHn NoABEpXKeHb! BO3AEUCTBUIO OKpYXKatoLen cpesbl.

COAEPXATCA Kanan >XWAKOCTW, TBepAble YacTuubl MAK rasbl, CNOCOOHbIe BO3ael-
. CTBOBATb Ha 3/IEKTPOHHbIE YCTpOl'/’ICTBa W BbI3blBaTb MX MoBpexzaeHue. Ecnn He
NPUHATBI HEO6X0AMMbIE 3aLUMTHbIE MEPbl, TO BO3pacTaeT OMacHOCTb HEMOMAAOK W,

I MpeobpasoBaTenb YacToThbl HE AO/MKEH YCTAHABIMBATLCSA B MECTaX, FAe B BO3AyXe

TakuMM 06pa3oM, COKPALLIAETCsl CPOK CTyX6bl Npeo6bpasoBaTens YacToThl.

XKnakocTy MoryT nepeHoCUTLCS MO BO3AYXY W KOHAEHCMPOBaTLCS B npeobpa3oBaTtesie 4acToThl,
BbI3blBasi KOPPO3UIO KOMMOHEHTOB M METa/IMYECKUX AeTanel. Map, Macno n Mopckas Boaa MoryT
NPUBECTU K KOPPO3MM KOMMOHEHTOB M METa//IMYecKkmX Aetaneit. Mpu Takux oKpy>XatoLwmx ycrio-
BMSIX UCNONb3YIMTe 060pya0BaHME B KOPycax Co CTeneHbto 3awmThl IP 55. [ins 6onee HaaexHom
3alMTbl B KayecTBe AOMOMHUTENbHOrO OCHALLEHNSI MOXHO 3aKa3aTb nedvaTHble nnaThl C MNOKpbI-
THeM.

Haxopswumecs B Bo3gyxe TBepAble YacTuubl, HaNnpMMep YacTuubl Nbisin, MOTYT Bbi3biBaTb Mexa-
HWYecKne, aneKTpuveckne n Tensosble NoBpexaeHus npeobpas3oBaTens YacToTbl. TUMMYHBIM
nokasaTesieM BbICOKOro YPOBHS 3arpsi3HeHMs1 BO34yxa TBepAbIMM YacTMuamm SBNSeTcs Hanuume
YacTuL MblIM BOKPYr BEHTUNATOPa NpeobpasoBaTesist YacToTbl. B CMIbHO 3anbiieHHON cpeae uc-
nonb3yiTe 060pyaoBaHMe CO CTeNeHblo 3amThl IP 55, a 060pyaoBaHME CO CTENEHbIO 3aluThl IP
00/IP 20/TWUN 1 gomKHO yCTaHaBNMBaTLCS B LKadax.

B ycnosusix BbICOKOM TeEMNEPATYpbl U BMAaXXHOCTU KOPPO3UOHHbIE ra3bl, TAaKNE KaK COEANHEHUSA
Cepbl, a30Ta M Xnopa, Bbi3blBalOT XMMUYECKME NPOLECCHI B KOMMNOHEHTAX npeo6pa3OBaTen$| Ya-
CTOThl.

Bo3HMKaloLLMe XMMUYECKME peakLmm BbICTPO BO3AEMCTBYIOT Ha 3/1EKTPOHHBIE YCTPOMCTBA U NpU-
BOASAT K UX MOBPEXAEHWI0. B Taknx ycnoBusix cnepyeT ycTaHaBnvBaTb obopyaoBaHue B LWkadax
C BEHTU/IsIUMEN CBEXMM BO3AYXOM, bnarofiapst YeMy arpecCuBHbIe rasbl yAaNsoTCs U3 npeobpas-
oBaTessl YacToThl.

CpencTBoM fanbHeWllelt 3alumTbl B TaKUX 30HAX SIBMISIETCS HAaHECEHWE MOKPbITUS Ha nevaTHble
nnaTtbl, YTO MOXHO 3aKa3aTb AOMOSIHUTENBHO.
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BHuMaHue
YcTaHoBKa npeobpa3oBaTenielt YacToTbl B arpeCcCUBHONM Cpefe YBENMYMBaET onac-
HOCTb OCTAHOBOK Npeobpa3oBaTenst U 3HaYNTENTIbHO YMEHbLUAET CPOK ero CiyXo6bl.

Mepen ycTaHOBKOW Npeobpa3oBaTesisi YacToThl NPOBEPLTE OKPYXKAIOLWMIA BO3AYX Ha CoflepXaHue
XKMOKOCTEN, YacTuL M ra3oB. ITO NPOM3BOAUTCS HABMOAEHWEM COCTOSIHUS YCTAHOBOK, YXXe pa-
60TaloWMX B 3TUX YCIOBUAX. TUMNYHLIMU NPU3HAKAMU NPUCYTCTBUS BPEAHbIX B3BELLEHHbIX XWUA-
KOCTEl SIBNAETCS HaNMumMe Ha METANNIMYECKUX YacTaX BOAbl, Macia UM KOpposuu.

Ha MOHTaXHbIX LWKadax 1 Ha UMEIOLLIEMCS NEKTPUYECKOM 060PYA0BaHNM HACTO MOXHO BUAETb
ypesMepHOe KONUYECTBO Mbln. OAHUM U3 NPU3HAKOB HaNWMuMUs arpPecCUMBHbLIX ra3oB B BO3AYyXe
ABNAETCA NMOTEMHEHUE MEAHBIX LWKH U KOHLIOB Kabeneil UMEOLLMXCS YCTaHOBOK.

2.5. BubpauunoHHbie 1 yaapHbie BO3AeUCTBUA

MpeobpasoBaTtenb 4acToTbl UCMbITaH B COOTBETCTBUM C METOAMKOM, OCHOBaHHOM Ha YKa3aHHbIX
HWXXe CTaHOdapTax.

MpeobpasoBaTesib YacTOThbl YAOBETBOPSET TPeGoBaHWSAM, NPeabsBAsSEMbIM K 6/10KaM, MOHTU-
pYEMbIM Ha CTEHE UMW Ha MOJTY B NMPOMU3BOACTBEHHBIX MOMELLEHUSIX, @ TaKXKe B LUTaX yNpaBieHus,
3aKpensisieMbiM 60/ITaMU Ha CTEHE UK Ha Mony.

IEC/EN 60068-2-6: Bubpaums (cuHycomganbHas) - 1970
IEC/EN 60068-2-64: Bubpauus, cnyyaliHble BU6paLmMm B LUIMPOKOM AUana3oHe
yacToT

2.6. NpeunMylyecTBa

2.6.1. 3aueM mucnonb3oBaTtb npeob6bpasoBaTesib 4aCTOTbl IS ynpa-
BJIEHUA BEHTUIATOPaMM U HacocaMu?

MpeumyLLecTBOM Npeobpa3oBaTesis YacToThbl SBNSETCS TO, YTO LEHTPOGEXHbIE BEHTUNISTOPDI U
HaCOChl PErynmMpytoTcst C yY4ETOM 3aKOHOB MPOMOPLMOHANbHOCTY A1t TaKUX BEHTUNSTOPOB U Ha-
COCOB. [10MONHUTENbHbIE CBEAEHWSI CM. B Naparpade 3aKoHb! IPOopLHOHAIEHOCT.

2.6.2. fiBHOE NpenMyLLEeCcTBO — 3HeprocébepexeHue

SIBHOE MPEeMMYLLECTBO MCMOMb30BaHMS Npeobpa3oBaTens YacToTbl ANs YNpaBieHUs CKOPOCTbIO
BEHTW/IATOPOB M/IN HACOCOB 3aK/THOUAETCS B AOCTUraeMOM COHEPEXEHNM SNIEKTPOIHEPTUH.

Mo cpaBHEHMIO C APYTMMM CUCTEMAMM U TEXHONOMUSIMU YNPAB/EHWs], NPeobpa3oBaTeslb YacToThl
SIBNISIETCS SHEPreTUYECKN OMTUMANIbHOWM CUCTEMON YNpaBneHUs BEHTUISTOPaMM 1 HACOCaMM.

2.6.3. MNMpumMmep s3HeprocbepexxeHusn

Kak cnegyeT n3 pucyHKa (3aKOHbI NMPOMopLUMOHanbHOCTM), pacxos perynmpyeTcs nyTemM nsmeHe-
HUS Yyncra 060poTOoB. MpY YMEHbLIEHUN CKOPOCTM TO/bKO Ha 20 % OTHOCUTENIbHO HOMUHAJTbHOM
CKOPOCTU pacxof ymeHbluaeTcs Takke Ha 20 %. 3To nmpoucxoauT MOTOMY, YTO pacxo NpsiMo
nponopumoHaneH unciy 060poToB. B To >xe Bpems, noTpebneHne 31eKTPO3HEPrun CHUXAETCS Ha
50 %.
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Ecnn paccmatpuBaemasi cuctemMa npegHasHadeHa ans obecnedenus 100-npoueHTHOro pacxoaa
NVLWLb B TEYEHME HECKOJIbKUX HEN B rofly, @ B OCTaslbHOE BPEMSI pacxof CocTaBnsieT MeHee 80
%, KOJIMYECTBO CIKOHOMJIEHHOMN 3MEKTPO3HEPrMM Aaxe npeBbiwaeT 50 %.

3aKOHbI NPONOPUMOHAJILHOCTH
Ha pucyHke nokasaHa 3aBMCMMOCTb pacxofa, AaB/EHUS W 3HepronoTpebrneHus oT uucna
060poTOoB.
Q = pacxoa P = mMowHoCTb
Q1 = HOMMHAJbHbIN pacxoa, P1 = HOMWHanNbHas MOLLHOCTb
Q2 = MOHWDKEHHBIV pacxon P2 = NoHmKeHHast MOLLHOCTb
H = paBnenue n = perynnpyeMasi CKOpoCTb Bpalle-
HUS
Hi1 = HOMWHanbHOE AaBneHne N1 = HOMMHaNbHasi CKOPOCTb BpaLle-
HUS
H2 = noHmxeHHOEe aaBneHune N2 = MOHWXXEHHas CKOpPOCTb BpalLle-
HUS
Q n
Pacxog = _
100% @ n
80% H] m 2
AasneHne . — = |—
H- n
2 2
50% P] m 3
MouHocTs — —
) m
25%
12,5%

175HA208.10

2.6.4. NpumMmep c pacxoaoM, U3MEHAOLWUMCA B TeyeHue 1 roga

20

MOKa3aHHbIN HMXXE MPUMEP PACCUUTaH HA OCHOBAHUM XapaKTEPUCTMK Hacoca, MOSYYEHHbIX U3
JINCTa ero TeEXHUYECKMX AaHHbIX.

MonyyeHHble pe3ynbTaThl MOKA3bIBAKOT, YTO NPW AAHHOM pacrpefenieHnun pacxoa 3KOHOMMUS 3a
roa npesbiwaeT 50 %. CpoK OKynaeMoCTV 3aBUCUT OT CTOMMOCTM OAHOMO KUI0BaTT-4aca u CTou-
MOCTK npeobpa3osaTtens 4YacToTbl. B 3TOM npumepe Cpok OKynaemMoCTu COCTaBNSIET MEHee roAaa,
€CN CpaBHMBATb C BApMAHTOM, MUCMOSIb3YIOWMUM KnanaHbl U MOCTOSAHHYIO CKOPOCTb.
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XapakTepucTukn Hacoca SHeprocbepexeHve
Pshaft= BbIXOZIHas MOLLHOCTb Ha Bany
[mwgl} Hs .
604 §
50 £
404
30/ Pacnpegenenue pacxoga B TeyeHue 1 ro-
201 fa
[h14P -
107 mé
400 [m? /h] 20004 3
[w] 1500
60 1000
50 500
404 Q
30 100 200 300 400 [m? /h]
20 | ~
104 ’U/’:;:O.ﬁr:mmsomm
0 100 200 300 400 [m3 /h]
M3/y Pacnipepenexune PerynuposaHue c no- PerynvupoBaHue ¢ nomoLLbio
MOLLbIO KlanaHa npeobpa3oBaTens 4acToThl
% Yacsl Mouwl- [loTpebnexune MowHocTtb  lNoTpebneHue
HOCTb
A1 -B1 KBT'u A1-C KBT'Y
350 5 438 42,5 18.615 42,5 18.615
300 15 1314 38,5 50.589 29,0 38.106
250 20 1752 35,0 61.320 18,5 32.412
200 20 1752 31,5 55.188 11,5 20.148
150 20 1752 28,0 49.056 6,5 11.388
100 20 1752 23,0 40.296 3,5 6.132
b3 100 8760 275.064 26.801

2.6.5. bonee BbICOKOE KauyeCTBO yripaBJ/ieHUs

Ecnv ans perynupoBaHvs pacxoda Wi AasiieHusl B CUCTEMe MCnonb3yeTcs npeobpasosaTtenb
YacToTbl, AOCTUraeTcs bonee BbICOKOE Ka4yeCTBO yrnpaBieHns

Mpeobpa3zoBaTenb YacTOTbl MOXET M3MEHSTb CKOPOCTb BpalLEHWsi BEHTWASTOpa WM Hacoca,
obecneymBas TeM CaMbIM MNIABHOE perynMpoBaHue pacxoda v AaBfeHus.

Kpome Toro, npeobpasoBatenb 4acToTbl cnocobeH 6bICTpO aganTupoBaTb CKOPOCTb BpalleHus
BEHTWNATOPA MM Hacoca K HOBbIM 3HAYeHWsIM pacxoda Win AaBfieHusl B CUCTEME.

MpocToe ynpaeneHne npoueccoM (pacxoa, YpoBeHb UMW AaBNEHUE)C UCMOMb30BaHWEM BCTPOEH-
Horo MNMUA-perynatopa.

2.6.6. KomneHcauusa cos ¢

B cywHoctn, npeobpa3oBaTesnb 4acToThbl C COS (P paBHbIM 1 obecneunBaeT Koppekumio koahdu-
LUMEHTa MOLLHOCTV ANns ABWraTens, v nosToMmy npu Bbibope Tumnopa3Mepa 6noka KOppekumm
KoachdurUMEHTa MOLHOCTH HET HEOOXOAMMOCTY AenaTb NMomnpaBky Ha cos ¢ ABUraTens.
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Danfiti

PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®

HVAC Drive

2.6.7. MNyckaTenb TMNa "3Be3aa/TPeyrosibHUK" WM N1aBHbIA NyCKa-
Tenb He TpebyeTtcs

[lns nycka MOLLHBIX ABUraTeneil BO MHOTUX CTPaHax UCMosb3yTCS YCTPOMCTBA OrpaHUYeHNs ny-
CKOBOro ToKa. B 6onee TpaaMUMOHHBIX CUCTEMAX MCMONb3YeTCs MyckaTesb C NepekTioyeHneM
06MOTOK [ABMraTensi CO 3Be3bl Ha TPEYroSbHUK WM YCTPOWCTBO MIaBHOMO nycka. Mpu mcnosb-
30BaHuM Npeobpa3oBaTesist YaCTOThl Takue NyckaTenu He TpebytoTcs.

Kak nokasaHo Ha NpuBEeAEHHOM HUXeE PUCYHKe, Npeobpa3oBaTesib YacToThl HE NOTPEBNsET TOK,

NPEBbILLIAIOLWMINA HOMUHASBHBIN.

% Full load current

_____

-

TS

175HA227.10

50Hz

Full load
& speed

HUK

1 = VLT HVAC Drive
2 = nyckaTenb Tuna "3Be3ada/Tpeyronb-

3 = yCTPOMCTBO MMIABHOMO nycka
4 = NyCK HenocpeAcTBEHHO OT CETU

2.6.8. CToMMOCTb MCNOJIb30BaHUA Npeobpa3soBaTesisi HaCTOTbl HE Bbl-

e

Kak nokasbiBaeT npvMep, NPUBELAEHHbIV Ha Cleaytolleil CTpaHuLe, Npy UCMosb30BaHUM Npeot-
pa3oBaTeNsl YacTOThbl OKa3biBAETCS HEHYXXHbIM 60JbLIOE KONMYECTBO 060pyaoBaHMsi. MOXHO
paccuMTaTbh CTOMMOCTb MOHTaXa [ABYX pasHbix cucteM. CornacHo mpuMepy, nMpuBEAEHHOMY Ha
crieayroLLen cTpaHule, obe CUcTeMbl UMEOT NPUBIU3NTENBHO OAVMHAKOBYHO CTOMMOCTb.

2.6.9. be3 npeo6bpasoBaTesns 4acToThl

22

D.D.C.
V.A.V.

[datuunk P

MpsiMmoe umdpoBoe ynpa- E

B/IEHME
MepeMeHHbIl 06beM BO3ayXa

[asneHuve

Ha PUCYHKE MOKa3aHa CUCTEMa BEHTUNALMUU TPaANLUMOHHOIO ThMa.

M.S.

Oatumk T = Temnepatypa

Cuctema ynpaeneHus no-
TpebneHnem sHeprum
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Cooling section Heating section Inlet guide vane Fan section
Supply N
Fan air
- — - — - M VAV
Sensors outlets
PT N
|
Return Return |
|
I
| Mechanical
Ilinkage
|and vanes
| N —
| x6 N
IGV
Motor Duct
or
actuator
3 Local .
AN kogel Main
Starter control B.M.S
Control
Temperature
control
Lv | signal
supply L
. - Power  pressure o/1ov
P.F.CH I~ Factor control
— = Correction  gignal
Mains Mains Mains o/10v
175HA205.12

2.6.10. C npeobpasoBaTenem 4acToTbl

Ha pucyHke nokasaHa cucTema BeHTUNALMK, ynpasaseMas npeobpasosaTensiMu YacToTbl.
Cooling section Heating section Fan section
Supply §
air
- _ - + - Ff& - VAV
Sensors N outlets
&3 NI
Return y Flow Return Flow 4
x3 § -
AN A
mp, mp, Duet
—
Local Mai
V” Somirol [ _BMS
Pressure
control
0-10V
or
;:ecr::ar:r‘umre ﬁsur:;r:rluiure 0/4-20mA
o-10vV o-10V
or or =
0/4-20mA 0/4-20mA -
S
Y
Mains Mains Mains E
el
=
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2.6.11. NMpumMepbl NpUMEeHEeHUnA

24

Ha Heckonbkyx cneayowmx cTpaHMuax nokasaHbl TUMWYHbIE MPUMEPBI MPUMEHEHNS B CUCTEMAX
OTOMJIEHNS, BEHTUNSLMM U KOHAULMOHUPOBaHWs Bo3dayxa (HVAC).

[ns nonyyeHns AONONHUTENbHBIX CBEAEHWUI O KOHKPETHOM NPUMEHEHUM 3amnpocuTe y CBOero no-
cTaBlmKka 0bopynoBaHusi Danfoss MH(OPMALMOHHBIN NIMCTOK C MOJSIHBIM OMUCAHWEM AAHHOIO
NPUMEHEHNS.

lMepeMeHHbI 06beM BO3AyXa

3anpocute pmnBo4 419 YCOBEPLUIEHCTBOBAHMNS BEHTU/ISLIMOHHBIX CUCTEM C [IEPEMEHHBIM 0OBEM-
oM Bo3gyxa, MN.60.A1.02

MoCTOsIHHBIN 06bEM BO3AYXa

3anpocute [IprBog 4715 YCOBEPLLIEHCTBOBAHUS BEHTU/ILMOHHBIX CUCTEM C [TOCTOSIHHLIM 0OBEM-
om Bo3gyxa, MN.60.81.02

BeHTunatop rpagnpHu

3anpocute puBog A1 YCOBEPLLIEHCTBOBAHUS YIIPAB/ICHNS BEHTWISTOPOM HA rpaaupHsax MN.
60.C1.02

Hacocbl koHAeHCcaTopoB

Saripocute [lpnBo4 A5 YCOBEPLIEHCTBOBAHUS BOAOHACOCHLIX CUCTEM KOHAEHcaTtopos MN.
60.F1.02

MNepBUYHbIE HAacOChI

3anpocute puBos A/ YCOBEPILIEHCTBOBAHUS IEDBUYHON MEPEKAYKU B [IEPBUYHO-BTOPUYHBIX
HacocHbIx cucremax MN.60.D1.02

BTOpMYHbIE HacoChI

3anpocute puBos 4715 YCOBEPIIIEHCTBOBAHMS BTOPUYHOU MEPEKAYKU B IEPBUYHO-BTOPUYHBIX
HacocHbIx cucremax MN.60.£1.02
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HVAC Drive 2. Beegenue B VLT HVAC Drive

2.6.12. NMepemMeHHbI 06bEM BO3AyXa

Cuctembl VAV (cucteMbl € nepeMeHHbIM 06beMOM BO3ayxa) UCNOMNb3YIOTCA Kak Ans ynpasrieHus
BEHTUNSILUMEN, TaK U ANS PEryMpoBaHuUs TEMMepPaTypbl B COOTBETCTBUM C NOTPESHOCTAMU 34a-
Hus. Hanbonee sHepreTnyeckn 3chPeKTUBHBIMA CUCTEMAMN KOHAVMLIMOHMPOBAHWUS BO3Ayxa 3Aa-
HUIA CYMTAIOTCSl LIEHTpanM30BaHHble cucteMbl VAV. MpUMEHEHWE LIeHTPasM30BaHHbIX CUCTEM
BMECTO pacnpefeneHHbIX MoXeT obecrneunTb 6onee BbICOKYHO 3(PGHEKTUBHOCTD.

S beKTUBHOCTb AOCTUIAETCS 3@ CYET MCNOSIb30BaHNS 6onee MOLHbLIX BEHTUASTOPOB W OXNaau-
Teneu, KOTopble MMetoT 601ee BbICOKMIA KA, YEM MariOMOLLHbIE 3/IEKTPOABUIaTENM U pacrpeae-
NEHHbIE OXJTAAMTENM C BO3AYLUHbIM OXNaXzaeHueM. CHudkeHve TpeboBaHUM K TEXHWYECKOMY
06CNy>XMBaHMIO TaKKe CrocobCcTBYET 3KOHOMUM.

2.6.13. PeweHue c nomMmouwbio VLT

XOTS1 3aCNIOHKM 1 BXOAHbIE HamnpaBAstomMe YCTPOMCTBa NOAAEPXKMBAKOT NOCTOSIHHOE AaB/IEHNE B
cucTeMe BO3AYXOBOAOB, MpYMeHeHue npeobpasoBaTens 4acTtoTbl KOHOMUT ropas3go 6onblie
3HEepruM M ynpowlaeT BCO YCTaHOBKY. BMecTo Toro 4tobbl co3gaBaTh MCKYCCTBEHHOE MajeHune
fasnenus unu cHwkaTtb KMNA sBeHTunsTopa ang obecneveHns HeobxoanMoro pacxoia 1 AaBneHus
B cucteMe, npeobpa3oBaTtesib YacToThl YMEHbLIAET CKOPOCTb BPALLEHUSI BEHTUSATOPA.
LieHTpobexHble YCTPONCTBA, KaKUMKU SBASIOTCS BEHTUNSITOPbI, AEACTBYIOT MO 3aKOHaM LIEHTPO-
6eXHbIX C1. DTO 03HAYAET, YTO BEHTUNSTOPbI YMEHbLLAIOT CO3aBaeMble UMW AaBNIEHME N PACX04
MPpY CHUXKEHUW CKOPOCTYM BpaLLeHusi. OTO CyLEeCTBEHHO YMEHbLUAET SHepronoTpebnexme.
BbITSDKHON BEHTUAISITOP YacTO YNPaBsSieTCs TakuM 06pa3oM, YTobbl NOAAEPXKMBATbL NMOCTOSIHHYIO
Pa3HOCTb MOCTYNAOLEr0 U PeumpKyISLUMOHHONO NOTOKOB Bo3ayxa. [ns nckntodeHns notpebHo-
CTW B JOMOMHUTENbHBIX PErynsTopax MOXHO MCMOMb30BaTh YCOBEPLUEHCTBOBaHHLIN MNA-pery-
natop npusoaa VLT HVAC.

Pressure

- . signal 00 - —
Cooling coil  Heating coil 9

VAV boxes

|

I
Supply fan }
|
|
I

| Pressure

Flow ! transmitter
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MG.11.B4.50 - VLT® sBnsieTcs 3aperMcTpupoBaHHbIM TOBApHbIM 3HaKoM KoMnaHuy Danfoss 25



M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
2. Beegenue B VLT HVAC Drive HVAC Drive

2.6.14.

2.6.15.

26

MocTosiHHbLIKM 06bEM BOo3ayXa

CucreMbl € NOCTOSIHHBIM 06beMoM Bo3ayxa (CAV) — 3TO LEHTpanM30BaHHbIE CUCTEMbl BEHTUNSA-
UMK, Ucnonb3yemble 0ObIYHO Anst nodayy B 60blune oblme 30HbI MUHUMABHOMO KOMMYECTBa
CBEXEro KOHANLIMOHMPOBaHHOro Bo3ayxa. OHW npeawecTsoBany cnctemam VAV 1 Mo3TOMy Takoke
ncnonb3yroTcs B 605nee cTtapbiX MHOrO30HHbLIX TOProBbiX 3[4aHWSAX. ITW CUCTEMbI MOAOrpeBaloT
ornpefeneHHble KOIMYECTBA CBEXEro BO3AyXa C NOMOLLbIO YCTPOWCTB 06paboTky Bo3ayxa (AHU),
VMEIOLLIMX HarpeBaTesbHbI 3MEEBMK; OHU TaKXKe YacTo UCMONb3YHOTC A1t KOHAMLIMOHNPOBAHWS
BO34yXa 34aHUI M MMEIOT OX/TaXaaloLmin 3MeeBuK. YTobbl 06ecneunTb BbiNoHEHWE TPeboBaHMiA
no 0borpesBy 1 OXNaXAEHWUIO B OTAENbHbIX 30HAX, YAaCTO AOMOSIHUTENbHO UCNONb3YHTCS BEHTU-
NSATOPHbIE AOBOAYNKM,

PeweHue c nomouwbio VLT

Mpu ycTaHOBKe Npeobpa3oBaTesist YaCTOTbl MOXKHO MOMYYUTb 3HAUUTENBbHYHO SKOHOMUIO SHEPTUM
nyTeM obecrneveHns HaaNeXallero perysMpoBaHus NapaMeTpoB Bo3dyxa B 3a4aHuu. [ns noaaum
CWUrHaNoB 0BPaTHOW CBA3M B NPeobpasoBaTesv YacToTbl MOTyT UCMOb30BATLCA AATUMUKK TeMne-
paTypbl M aatunku COz . HE3aBMCKUMO OT TOro, YTO KOHTPONMPYETCS — TeMnepaTtypa, KauyecTso
BO3Ayxa Unu oba 3TUx napameTpa, paboTom cuctembl CAV MOXKHO YNpaBAsTbh UCXOAs M3 haKTu-
UECKUX YCMOBMIA B 3AaHUN. C yYMEHbLUEHWEM KONMYECTBA NIIOAEN B KOHTPOSIMPYEMOI 30HE Mo-
TpebHOCTb B CBEXEM BO3AyXe cHwbkaetcs. [atumk CO2 o6Hapy>XMBaeT MOHWXKEHWE YPOBHS
YINEKUCIOro ra3a 1 yMeHbLLIAET CKOPOCTb BPALLEHWUS MPUTOYHBIX BEHTUIATOPOB. BbITSXHOW BEH-
TUNATOp obecrneumBaeT noaaepXXaH1e CTaTMUYECKOro AaB/IEHNS HA YPOBHE YCTaBKW UM NOCTOSIH-
CTBO Pa3HOCTM MeXAy MOCTYMaloLMM 1 YXOAALIMM NOTOKaMM BO3AyXa.

Mpn perynupoBaHWu TeMnepaTypbl, YTO Yalle BCEro MPUMEHSIETCS B CUCTEMaX KOHAMLMOHMPO-
BaHMWS BO3AyXa, U3MEHEHWSI TEMMNEPATYpPbl HAPY>XHOIO BO3AyXa, @ TaKXKe U3MEHEHUsI KONIMYecTsa
NoAen B perynupyemMoli 30He BReKyT 3a cobol M3MeHeHus TpeboBaHuiA K oxnaxaeHuto. Koraa
TemnepaTypa NafaeT HUXKE YCTaHOB/IEHHOMO 3HaYeHUsl, MPUTOYHbIA BEHTUMSTOP MOXET YMeHb-
LUMTb CBOKO CKOPOCTb BpaLLEHMS. BbITSXKHbIE BEHTUNSTOPLI 06eCneYnBaloT NoAAep)KaHUe 3asaH-
HOro CTaTM4yeckoro faBneHus. bnarojapsi yMeHblUEHWIO pacxofa Bo3fyXa YMeHblIaeTcs U
3Heprusl, ucnosb3yeMas Ans NoaorpeBa UK OXNaXAEHWs CBEXEro BO3AyxXa, TakxKe CnocobCTBys
3HEeprocbepexeHuio.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 2. BeegeHue B VLT HVAC Drive

bnarogapsi HekOTOpbiIM 0COBEHHOCTSM  CreuMann3vpoBaHHOro npeobpasoBaTens 4acToThl
Danfoss HVAC, npusoa VLT® HVAC no3BonisieT ynyylmnTb 3KCNNyaTaLMOHHbIE XapaKTEpUCTMKM
cuctembl CAV. OgHol 13 npobsieM Npu yrnpasBieHUn CUCTEMON BEHTUNSILIMM SIBASIETCS HU3KOE Ka-
4YecTBO BO3ayxa. MOXHO 3anporpaMMmMpoBaTbh MWHUMAnbHYK 4acToTy TakmMm obpas3oM, yTobbl
COXpaHATb MMHUMasbHOE KOIMYECTBO NOAABaeMoro BO3AyXa BHE 3aBMCMMOCTM OT CuUrHana ob-
paTHO CBSI3u UM CUMrHana 3afaHus. MpeobpasoBaTenb YacToThl Takxe cogepxut MNMUA-peryns-
TOp C TPeMsl 30HaMM1 U TpeMs yCTaBKaMm, KOTOPbI NO3BOSISIET KOHTPO/IMPOBATL KaK TeMNepaTypy,
TaK M KayecTBO Bo3ayxa. [axe ecnun TpeboBaHus No TemnepaType YAOBNETBOPSIOTCS, NpUBOL
6yaeT noaaBaTb AOCTAaTOYHO BO3AyXa AJ1S BbINOHEHMS TPEOOBaHUIA, onpeaensieMbIX AaTYMKOM
KayecTBa Bo3ayxa. Perynsatop cnocobeH KOHTPONMPOBATL M CpaBHMBATL ABa CUrHasna obpaTHOM
CBSI3W, UTOObI YNPaBNSTh BbITSXKHbIM BEHTUASATOPOM MyTEM NOAAEPXKAHWUS MNOCTOSSHHON Pa3HOCTH
MOTOKOB BO3A4yXa B MPUTOYHOM W BbITSDKHOM BO3A4yXOBOAAX.
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2.6.16.

2.6.17.
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BeHTUNATOpP rpagupHu

[ns oxnaxkaeHWsl KOHAEHCATOPHOW BOAbI B OX/aXAAMOLWMX CUCTEMAX C BOASIHBIM OXNTAXKAEHWUEM
MOrYT UCMOMIb30BATbCA BEHTUNSATOPLI rpagnpHu. Oxnaxkaatowme CUCTeMbl C BOASIHBIM OXTaXae-
HMeM — Hanbonee 3pdhekTMBHbIE CpeacTBa AN NOSyYEHUs1 oxnaxaeHHon Boabl. OHM Ha 20 %
apdhekTUBHEE OXNAXKAAIOLMX CUCTEM C BO3AYLUHBIM OXMTaXAeHneM. B 3aBUCMMOCTM OT KiuMMarTa,
rpaavpHM 4acTo OKa3biBalOTCS Hanbonee 3KOHOMUYHBIMM CPEACTBAMU OXJIAXKAEHMS KOHAEHCa-
TOPHOW BOZbl, MOCTYMAIOLEN M3 OXNaXKAAOLMX CUCTEM,

OHM OXNaXAAKT KOHAEHCATOPHYIO BOAY 3a CYET MCMapeHus.

KoHpeHcaTopHas Boaa pa3bpbi3rMBaeTcs B rpaavpHe Ha ee 3anofiHUTENb, YTO YBEMUMBAET MN1o-
LWaab NOBEPXHOCTM UcnapeHusi. BeHTURATop rpagvMpHu NpoayBaeT BO34yX Yepes 3anosHuTeNb U
pa36pbi3rmBaemyto BoAy, CnocobcTBys ucnapeHuio. VicnapeHve otbupaet aHepruio us sogsbl, no-
HWXas ee TemnepaTypy. OxnaxaeHHas Boaa cobmpaeTcsa B pe3epByape rpagupHu, OTKyAa CHOBa
nepeKkaymBaeTCsl B KOHAEHCATOPbl OXNAXAAOLWMX CUCTEM, U LMK MOBTOPSIETCS.

PeweHue c nomowbio VLT

C nomolLbto Npeobpa3oBaTesst YaCTOTbl MOXHO PEry/IMpPoBaTh CKOPOCTb BPaLLEHUS BEHTUNSTOPOB
rpaavpHU ANs NoAAep)XaHMs TeMnepaTypbl KOHAEHCAaTOpHOM BoAbl. MpeobpasoBaTenn YacToThl
MOXXHO TaKXXe UCMO/b30BaTh A/ BK/IHOUEHUS 1 BbIK/THOUYEHUSI BEHTUNSATOPA Mo Mepe Heobxoau-
MOCTH.

Bnarogaps HEKOTOpPbIM 0COBEHHOCTSIM CrieuMann3anpoBaHHbiX NpuBogoB Danfoss HVAC, npusoa
VLT HVAC no3BonsieT yny4ywmuTb 3KCMyaTaunoOHHbIE XapaKTEPUCTUKN BEHTUNSTOPOB MPaanpHu.
Korpa ckopoCTb BpalleHUsi BEHTUISITOPOB FPaAvpHN MafdaeT HWXXe OMpedesieHHOro 3HaveHus,
BNINSIHWE BEHTUNSTOPOB Ha OXJlaXAeHWe BOAbl Pe3K0O YMeHbLUaeTcs. Takke 1 B criyyae ucnosb-
30BaHNA C NpeobpasoBaTenieM YacToTbl BEHTUAATOPA, CHAaBXXEHHOMO KOPOBKOW CKOPOCTEN, MOXKET
noTpeboBaTbCst MMHMMarbHasi CKOPOCTb paBHas 40-50 %.

[ns noaaepXaHvsi MMHUMaNbHOM YacToTbl, AaXke ecnn obpaTHasi CBA3b UM 3aAaHue CKOpPOCTH
TpebytoT 60n1ee HU3KMX CKOPOCTeN, NPeayCMOTPEHO NPOrPaMMUPOBAHNE 3TOM MUHUMASIbHON Ya-
CTOTbI 3aKa34MKOM.

KpoMe Toro, nMeeTtcsl cTaHaapTHas hyHKUMS NporpaMMMUPOBaHMS Npeobpa3oBaTesist YacToThl Ha
NEPEXOA B PEXUM OXWMAAHWS UM OCTAHOB BEHTMNATOPA [0 TOrO MOMEHTa, Koraa notpebyeTcs
60onee BbICOKasi CKOPOCTb. MHOTrAQ BEHTUNATOPbI FPaAMPHM UMEIOT HeXeNaTe bHbIE YacToThbl, Ha
KOTOPbIX BO3MOXHA BMEpALMS. ITU YacTOTbl IETKO UCKMKOUYMTL MyTEM MporpaMMMpoBaHus Mpo-
MyCKaeMbIX AManNasoHOB YacToT.
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| Water Culded Watler pump

“
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HVAC Drive

2.6.18.

2.6.19.

Hacocbl kOoHAeHcaTopoB

Hacocbl KOHAEHCATOPHONM BOAbI UCMONb3YIOTCS FNaBHLIM 06Pa3oM AJisi UMPKYNSLUMK BOAbl Yepes
KOHAEHCATOPHYH CEKLMIO OXTaAUTENEN C BOASIHBIM OXJTXKAEHWEM U CBSI3aHHYHO C HUMW rpaaup-
Hi0. KoHzeHcaTopHas Boaa OTbupaeT Tensio U3 KOHAEHCATOPHOM CEeKUMWM OXNaauTenst U Bbimy-
CKaeT ero B aTMocdepy B rpaavMpHe. JTW CUCTEMbl WCMONb3YIOTCA B KadecTse Hawmbonee
3 EKTUBHBIX CPEACTB CO3aHNs OXNaXKAeHHOW BoAbl: OHM Ha 20 % 3ddekTUBHEE oxnaauTeneit
C BO3AYLUHbIM OX/1aXKAEHMEM.,

PeweHue c nomouwybio VLT

MpeobpasoBaTenu YacToThbl MOryT paboTaTb C HACOCaMM KOHAEHCATOPHOM BOAbl 6€3 BbIMNOHEHMS
6anaHCPOBKM HAaCOCOB C MOMOLLLIO APOCCENLHOrO KarnaHa Man NMoaroHKM KpbifibY4aTKM Hacoca.

Wcnonb3oBaHune npeobpa3oBaTtenst YacToTbl BMECTO APOCCEbHOMO KnanaHa no CyLwecTBy 3KOHO-
MWUT 3HEpruto, Kotopas 6bina 6bl NornoweHa KnanaHoM. 3Ta 3KOHOMUSI MOXET gocTuratb 15-20
% wn 6onee. MoaroHka Kpbinb4aTKkM Hacoca HeobpaTuMa, U ecnn yCnoBUSt U3MEHSIIOTCS U Tpe-
byeTcs 6onee BbICOKUIA Pacxof, KpblibYaTKy NPUXOAUTCS MEHSITb.

‘Waler inled

BASIN Warler Ourlled

ey T

Condemser Thretling
‘Watzr pump wdlwe

CHILLER
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2.6.20.

2.6.21.
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NepBUYHbIE HACOCHI

B MepBMYHO-BTOPUYHBIX HACOCHBIX CUCTEMAxX MEepBUYHbIE HACOChbl MOMYT WCMOMb30BaThCA AN
roaAepXXaHusi MOCTOSIHHOMO MOTOKa Yepes YCTPOWCTBA, Ha SKCrlyaTauuio M yrpas/ieHne KoTo-
pbiMX HEOGNAroNpUSITHO BNSIET NEPEMEHHBIV pacxoa. MeTos NepBUYHON/BTOPUYHOM NepeKkayku
oTaensieT "nepBrYHbIN" TEXHOMOMMYECKMIA KOHTYP OT "BTOPUYHOIO" pacnpeaenuTesisHoro KOHTY-
pa. OTO NO3BOJSET TakUM YCTPOMCTBAM, KakK OX/1IaUTeNN, UMETb MOCTOSIHHBIA PacyeTHbIN pacxoa
1 HOpManbHO paboTaTb MPU M3MEHEHUM NOTOKA B OCTasNIbHOWM YacTW CUCTEMBI.

Korzia ckopocTb noToka (pacxof) B MCapuTene OXIaanuTeNst CHXKAEeTCs, OXNaX/aeHHasi Boa Ha-
UMHAET MepeoxnaxaaTbca. B 3TOM cnyyae oxnaauTenb CTPEMUTCA YMEHBLUINTL OX/TaXAAMoLLYto
crnocobHocTb. Ecnn pacxop najaeT AOCTaTOYHO CUbHO WM CIIULIKOM 6bICTPO, OXNaauTesb He
MOXKET B MOJIHOW Mepe c6poCuTb CBOK Harpy3Ky, v 3aluuTa OT HM3KOWM TeMMepaTypbl UCNapuTens
B OX/NIaAUTENE OTK/IOYAET OX/IaAnTENb, MPY 3TOM TpebyeTcsa pyyHoii copoc. Takas cuTyauus obbl-
YHa Ans 60/bLWIMX YCTAHOBOK, HE MMEIOLMX NMEPBUYHO-BTOPUYHBIX HACOCHBIX CUCTEM, OCOBEHHO
€C/IN YCTaHOBKM cogepxxaT ABa U 6onee oxnaguTenen, paboTatowyx napaaiesnbHo.

PeweHune c nomouybto VLT

B 3aBMCUMOCTY OT pa3Mepa CUCTEMbI 1 pa3Mepa NEPBUYHOIO KOHTYpa, 3HepronoTpebeHve nep-
BUYHOrO KOHTYpa MOXET CTaTb CYLLECTBEHHbIM.

B nepBMYHyI0 CUCTEMY MOXHO A06aBUTL NpeobpasoBaTeslb YacToThbl, YTO6bI 3aMEHUTL APOCCEb-
Hbli KnanaH 1/unm NOAroHKY KpbifbYaToK, YTO BEAET K COKPALLUEHMIO SKCMNYaTaLUMOHHBIX Pacxo-
[0B. PacnpocTpaHeHbl ABa cnocoba yrnpasneHus:

B nepsom cnocobe ucnonb3ayetcs pacxogoMep. MocKonbKy TpebyeMbli pacxos U3BECTEH U Mo-
CTOSIHEH, TO ANS HEMOCPeACTBEHHOrO YMNpaBfieHUsi HAaCOCOM MOXHO YCTAHOBWTb Ha BbiMycke
KaXaoro oxnaautenst pacxogomep. MNpuv ncnons3oBanuu MU-perynstopa npeobpa3soBaTenb Ya-
cToThl ByaeT Bceraa NoaAepXuBaTb HagneXalmi pacxod, AaXe KOMMNEHCUpYs U3MeHsioLLeecst
COMpOTMBEHNE NEPBUYHOIO TPyOOMPOBOAHOIO KOHTYPA, KOraa OXfaAnTenu n ux Hacochl BKILO-
YaKTCA U BbIK/OYAOTCS.

BTopoli cnocob 3ak/iouaeTcs B onpeaesieHnn nokanbHol ckopocTu.. OnepaTop NpocTo YMeHb-
LLAET BLIXOAHYIO YaCTOTy /10 AOCTUXXEHMS PacUETHOrO pacxosa.
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HVAC Drive

Mcnonb3oBaHue npeobpa3oBaTens 4YacToThl NS YMEHbLLEHWUS CKOPOCTU Hacoca BeCbMa noAobHO
MOArOHKE KPbITbYaTKM Hacoca, 3a UCKIKYEHNEM TOrO, YTO OHO He TpebyeT Tpyaosatpat, v KN4
Hacoca ocTaeTcs 6oree BbICOKMM. banaHCMpOBOYHBIN KOHTAKTOP MPOCTO YMEHbLUAeT CKOPOCTb
Hacoca Ao Tex rop, noka He ByaeT AOCTUrHYT Haanexalluwii pacxod, nocse Yero CKopocCTb OcC-
TaeTcsl HemaMeHHoM. Hacoc 6yaeT paboTaTb Ha 3TOM CKOPOCTM MPU KaXAO0M BKITIOUYEHUN OXaau-
Tens. MocKosibKy NEPBUYHLIA KOHTYP HE UMEET YMpaBsOWMX KIanaHoB WM MHBIX YCTPOWCTB,
KoTopble MOrfin 6bl Bbi3BaTb U3MEHEHME XapaKTEPUCTUKM CUCTEMbl, @ paccoriiacoBaHne u3-3a
BKJTHOYEHUS U BbIKJTOYEHUSI HACOCOB U OXaaMTenel 06bI4HO Mano, 3Ta GUKCMPOBaHHAsH CKOPOCTb
OCTaeTCsl COOTBETCTBYIOLWEN TpeboBaHWsM. Ecnm B 6yayliemM noTpebyercs yBenMUUTb pacxof,
MOXHO MPOCTO YBENNYUTb CKOPOCTb BPALLEHNS Hacoca C MOMOLLbIO Npeobpa3oBaTens 4acToThl,
a He npuobpeTaTb HOBYIO KPblbY4aTKy Hacoca.

Flowmeter Flowmeter
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2.6.22.

2.6.23.
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BTOpuyYHbIE HACcCOChbI

BTOpWYHbIE HACOCkI B MEPBUYHO-BTOPUYHOM HACOCHOW CUCTEME OXNTaXKAEHHOM BOAbI UCMONb3YHOT-
Ca Ana pacnpeaeneHusd OXJ'Ia)K,EIEHHOl‘/II BOAbl N3 NEPBUYHOIO0 TEXHOJIOTMYECKOro KOHTYpa K Ha-
rpy3kam. MNepBnyHO-BTOPUYHAs HAaCOCHast CMCTeMa MUCMOsb3yeTCa ANs rmapaBInyeckoro otaene-
HWSi OAHOTO TPY6OMPOBOAHOMO KOHTYpA OT Apyroro. In this case. NepBUYHbIA HACOC MCMOJL3YETCS
Ana noaaep>XaHusa NOCTOAHHOIO NOTOKa Yepe3 oxXaauTesnin, B TO BpeMA KaK BTOPUYHbIE HAaCOChI
M3MEHSIIOT BEIMYMHY MOTOKa M 0becneunBaloT fydllee ynpasieHne N SKOHOMUIO SHEPTUN.

Ecnn TexHonorus I'IepBVI‘-IHOFO/BTopVIl-IHOFO KOHTYPOB HE MUCMONb3YETCA, N CUCTEMA UMEET KOH-
CTPYKUUIO C NepeMeHHbIM 06‘beMOM, TO NMpU AOCTATOYHO CUJTIbHOM UNA CITULLKOM 6bICTpOM YMEHb-
WeHnM pacxoda oxnagutenb He cnocobeH Haanexawmm obpa3om c6poCcUMTb CBOO Harpysky.
3alMTa OT HM3KOM TeMMNepaTypbl UCMApUTENsl B OXTaAMTeNe OTKIOYAET OXNaauTesb, Npyu 3TOM
TpebyeTcs py4Hoi copoc. Takasi cUTyaumsi 06bluHa AN 6OMbLUMX YCTAHOBOK, OCOBEHHO €C/n yC-
TaHOBKWM coaepykaT ABa 1 bonee oxnaautenen, paboTatowmx napaniensHo.

PeweHue c nomowbio VLT

XOTS1 NepBMUYHO-BTOPUYHAs CUCTEMA C ABYXXOAOBbIMM KNanaHaMu yNydlaeT sHeprocbepexeHne
1 obneryaer ynpaefieHne CUCTEMOW, UCTUHHOE 3HeprocbepexeHne 1 NosIHoe yrpasfeHve fAo-
cTUraloTcst 106aBeHneM nNpeobpasoBaTenei YacToTbl.

Mp1 NpaBUMLHOM PacronoXeHWU AaTunka A0baBMeHVe npeobpasoBaTens YacToTbl NO3BOMSET
M3MEHATb CKOPOCTb HAaCOCOB TakUM 06pa3oM, UTOBbI CIEA0BaTb XapaKTEPUCTMKE CUCTEMBI, @ He
XapaKTepUCTUKE Hacoca.

ITO YCTPaHSET HEHYXXHbIE 3aTPaThl 3HEPrUM U B 3HAUUTENbHON CTEMEHU UCKIIOUAET BO3MOXKHOE
MNpeBbilleHNE AABNEHNS B ABYXXOAOBbIX K/amnaHax.

Koraa KOHTPOMMpyeMble Harpy3ku OKa3biBaloTCS B HOPME, Harpy3o4Hble ABYXXOAOBbIE KnamnaHbl
3aKpblBalOTCA. ITO YBENMUMBAET Nepenaz AaBieHns], U3MEPSIEMbIN Ha HarpysKe 1 ABYXXO40BOM
knanaHe. Koraa nepenaj AaBfeHWs HAUMHAET pacTu, BpalleHWe Hacoca 3aMeanseTcs, utobbl co-
XPaHUTb KOHTPO/IbHbIN HAMop, Ha3biBaEMbI TAKXE YCTABKOW. JTa YCTaBKa BbIUWCISETCS MyTeM
CYMMMPOBaHWs NMaJeHus1 AaBEHNS HA HArpy3Ke v Ha ABYXXOAOBOM KnarnaHe B PacyeTHbIX YC/0-
BUSIX.

BHuMaHue

CneayeT UMeTb B BMAY, YTO MNpW NapannesbHoi paboTe HECKONbKUX HAaCOCOB Mak-
CUManbHOe 3HeprocbepexxeHne A0CTUraeTcsl, Koraa oHM BpaLlaloTCs C OAMHAKOBOM
CKOPOCTbO, KaK npu paboTe oT MHAMBMAYaNbHLIX NPMBOAOB, TakK U OT OAHOro Npu-
BOAQA, YNPaBNSOWEro HECKO/IbKMMM NapaniefibHbIMU HacocaMu.

__CHILLER

Secondary.10.10.02
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®

HVAC Drive

Danfiti

2.7. Opranbl ynpasneHua VLT HVAC

2.7.1. MpuvHUMN ynpaBneHusa

Mpeobpa3zoBaTesib YaCTOThl BbINPSMIISET CETEBOE NEPEMEHHOE HanpshXeHue, Npeobpasys ero B
MOCTOSIHHOE HanpshKeHUe, KOTOpOoe 3aTeM MNpeobpasyeTcs B NMepeMeHHbIi TOK C peryimpyemMon
aMMAnUTYAON U YacTOTOM.

[BuraTenb NUTaeTCsl OT UCTOYHUKA C PETYNIMPYEMbIM HanpsXKEHWMEM / TOKOM U YacToToi, bnaro-
[aps 4yeMy 06ecrneunBaeTcs NiaaBHOE YrpaBieHe CKOPOCTbIO CTaHAAPTHbIX TpexdasHbIX ABUra-
Tenei NepeMeHHoro Toka.

2.7.2. CTpyKTypa ynpas/ieHu s

2.7.3. MectHoe (Hand On) n aucraHumoHHoe (Auto On) ynpaBneHue

CTpykTypa ynpaBneHus anst KoHpurypaumin 6e3 obpaTHOW CBA3M U C 06paTHON CBA3bIO:

P 1-00

Mod configurare P 4-13

Lim. sup. a vit.
rot. motor. [RPM]

1
1
i
i P 4-14
| Lim. sup. P 3-4* Ramp¥ 1
! turatie motor [Hz] P 3-5* Ramp 2
1
| N/ N\H_max,/
Ref | Controler
J/= —’ Ramp3 —> motor —> ’
/ N\ /=1 max.\
P 4-11
L Limita inf. a vit. de °
Comandi bucld rot. a motorului [RPM] H
inchisa
P 4-12 g
_ Lim. inf. turatie

motor [Hz]

P 20-00 Sursd reactie 1
P 20-03 Sursé reactie 2
P 20-06 Sursd reactie 3

B KOHMrypaumm, NokasaHHOW Ha NpUBEAEHHOM Bbille pUCyHKe, nap. 1-00 ycTaHaBIMBaETCs Ha
3HaueHue PazomkHyTbivi koHTYp [0]. PesynbTupytollee 3agaHue OT CUCTEMbl HOPMUPOBaHUS 3a-
[JaHVS NMPYHUMAETCS U NepefaeTcs Yyepe3 CXeMbl OrpaHNYeHusl M3MEHEHMS CKOPOCTU U OrpaHu-
YeHUs CKOPOCTW M TOMBbKO MOC/e 3TOr0 UCMOSb3YETCS ANS yrnpaBfieHus aBuraTteneMm. 3aTem
BbIXOAHOW CUIHAJI CUCTEMbI YNPAB/IEHNS [BUIATE/IEM OrPAHUUMBAETCS MAKCUMAJIbHBIM YacToT-
HbIM MpeaesnomM.

BbibepuTe B napameTpe 1-00 3HaueHue 3amkHyTbii KOHTYP [3], 4Tobbl Mcnonb3oBaTte MUA-pery-
NATOp AN PerynMpoBaHnst ¢ 06paTHOM CBSA3bIO, HarNpuUMep, pacxodad, YPOBHS WAV AABMEHUS B
ynpasnsiemoli cucteme. Mapametpsl NMA-perynstopa HaxoasiTcst B rpynne napamMeTpoB 20-**,

Mpeobpa3zoBaTenb 4YacTOTbl MOXET YNpaBAsTbCA BPYYHYD C MaHenM MeCTHOro ynpasfieHust
(LCP) nnu anCTaHUMOHHO Yepes aHanorosble 1 LndpoBbie BXOAb! U MO NOCNeA0BaATENBHON LWWHE.
Mpun cooTBETCTBYIOLIEN YcTaHOBKE napameTpoB 0-40, 0-41, 0-42 n 0-43 MOXHO 3anyckaTb M OC-
TaHaBNMBaTb MpeobpasoBaTenb YacToTbl C MoMowblo kHornok [Hand ON] wu [Off]. ABapuiHas
CUrHanu3aums MoXeT cbpacbiBaTbCs C MOMOLLb0 kHoMkM [RESET]. Mocne HaxaTtus kHonku [Hand
On] npeobpazoBaTesnib HYaCTOTbl MEPEXOANT B PEXMM PYYHOrO ynpasfieHust U oTcnexusaeT (rno
YMONYaHUIO) MECTHOE 3aaHune, KOTOPOe MOXHO YCTaHaBIMBaTb, MOJIb3ysICb KHOMKaMu CO CTpen-
Kamu Ha naHenun LCP.
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2. Beegenue B VLT HVAC Drive M HVAC Drive

Mocne HaxaTns kKHonku [Auto On] npeobpas-
oBaTesNb YacTOTbl NEpexoauT B aBTOMaTuue-
CKMI PEXUM U OTCNEXMBAET (MO YMOMYaHMIO)
OMCTaHUMOHHOE 3afaHue. B 3ToM pexume
MO>XXHO yrnpaBnsiTb NpeobpasoBaTenem 4Yacro-
Thbl C MOMOLLBIO LUMGDPOBLIX BXOAOB M MO pas-
JIMYHBLIM MOCefoBaTeNbHbIM KaHanaM CBs3u
(RS-485, USB w1 no fOMNoHUTENBHON nepu-
epuitHon wuHe fieldbus). JononHutenbHble
CBeAeHUst MO MyCKy, OCTaHOBY, M3MEHEHWIO
pasroHa W 3aMeaneHus, HacTpovkaM napa-
METPOB U T.A. NpUBEAEHbI B ONMUCAHUM Tpynn
napameTpoB 5-1* (umdposble BXxoabl) n 8-5*
(nocnepoBaTenbHas CBA3b).

130BP046.1(

. AKTMBHOE 3ajlaHMe U PeXXUM KOHQUry-
150BA245.1
Referintd pMPOBaHMH
telecom.
Tele-
B lcomanas AKTMBHbIM MOXET BbITb MECTHOE MW ANCTaH-
Mod auto %Legaté la manual/auto Referintd LMOHHOE 33JaHue.
Mod manual [ Local IJ
| E |E
Refering I : B napametpe 3-13 Mecro 3agarmsi MOXHO
locald : | NMOCTOSIHHO BblGpaTb MECTHOE 3afaHue, yCTa-
I p3-13 | HOBMB 3HaueHne MecrHoe [2].
LCP taste Stare de [N NOCTOSIHHOTO BbIGOPA AMCTAHLMOHHOMO
manual activ., referinga
dezactiv. si 3a[laHnsl YCTaHOBUTE 3HAYEHWEe JUCTaHLIMNOH-
t
aute Hoe [1]. MNpw BbI6Ope CBS3aHHOE PyyH/ABTO
[0] (no ymMonuaHuio) MecTo 3agaHust 6yner
3aBUCETb OT BKJTOYEHHOIO pexkunma (py4Horo
WM aBTOMATUYECKOro pexuma paboThbl).
Hand Off Mecrto 3apaHuna AKTUBHOE 3afjaHue
ABTO Map. 3-13
KHonku LCP
Hand CesizaHHoe Py4yH/ABTO MecTtHoe
Hand -> Off CasizaHHoe Py4yH/ABTO MecTHoe
ABTO Cssi3aHHoe PyyH/ABTO [NCTaHUMOHHOE
Auto-> Off CesizaHHoe Py4yH/ABTO JAncTaHUMoHHOoEe
Bce KHomkm MecTHoe MecTHoe
Bce kHOMKM JAnCTaHUNOHHOE AncTaHumoHHoe

B Tabnuue MOKa3aHOo, NpU KakKnx yCnoBUAX BKTHOYAETCA MEeCTHOE nnn ANCTaHUMOHHOE 3a/laHune.
OfHO U3 HMX BKJIKOYEHO BcCerga, HO oba 3apaHus He MoryT 6bITb aKTVBHBI OAHOBPEMEHHO.

Map. 1-00 Pexwm KoHDUryprpoBarys ONpeaensieT UCToNb3YeMbIA NMPUHLMN NPUKIaAHOMo yrpa-
BrieHust (T.e. 6e3 06paTHOM CBS3M WM C 06paTHOM CBSI3bIO), ECNIN BK/IOYEHO AMCTAHLMOHHOE
3aflaHve (COOTBETCTBYIOLLME YC/IOBUS YKa3aHbl B MPUMBEAEHHON Bbille Tabnvue).
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2. BeegeHnue B VLT HVAC Drive

HVAC Drive

®dopMupoBaHHue 3afaHUsl — MEeCTHOe 3aflaHune

Bucla deschisa Ref.

. « locald
Referintd Scald la -
locald RPM sau »

Hz

130BA284.11

2.8. MNA-perynarop

2.8.1. NNA-perynaTop c 06paTHON CBA3bIO

Perynstop c 06paTHOI CBSI3bi0 NMO3BOJISIET NPUBOAY CTaTb HEOTHLEMIIEMOMN YaCTbIO perynnpyemMon
cvcTembl. MpuBoa nonydyaeT curHan obpaTHOW CBA3M OT AaTyuka, YCTAHOBJIEHHOMO B CUCTEME.
3aTeM Np1BOA CPaBHMBAET CUrHan 06paTHOM CBA3M C BENMYMHOM 3a/iaHuns YCTaBKu U onpeaensieT
paccornacoBaHue (owmnbky) Mexay 3TMMM CUrHanamm, ecim TakoBoe CyllecTByeT. [locne 3Toro
MpUBOA U3MEHSIET CKOPOCTb ABUraTens, YTobbl YCTPaHWUTb paccoriacoBaHue.

PaccMoTpuM, HampuMep, CUCTEMY BEHTUMSLMM, B KOTOPOW MPUTOYHBIM BEHTUISTOPOM HEO6XO-
AMMO YNpaBfsTh TakuM 06pa3oM, UToBbl CTaTUYeCcKoe AaBfieHne B BO3YXOMNpOBOAe 0CTaBasioch
MOCTOSIHHLIM. B KauecTBe 3aaHvsi YCTaBKM B MPUBOA BBOAMTCS TpebyeMoe 3HaueHve cTatude-
CKOro AaBneHus. [laTuuk AaBneHus U3MepsieT CTaTUYecKoe AaBfieHne B BO34yXONpoBoAe U MNo-
[iaeT U3MEPEHHOE 3HaYeHWe B Ka4ecTBe curHana obpaTHo cesian. Ecnm curHan obpaTHON CBsi3n
6osblue 3ajaH1s YCTaBKM, MPUBOA 3aMe/IsIeT BpalLeHne, CHkas AaeneHue. NMoaobHbiM obpas-
OM, eC/ [laB/fieHNe HWXe 3aflaHusi YCTaBKM, MPUBOA aBTOMATUYECKU YCKOPSIETCS, YBENMUMBas
[iaBNIEHME, CO31aBAEMOE BEHTUNISTOPOM.

\.100%

7 0% N

Prelucrare

Scald la Cétre
vitezd controlul
motorulu

PID

Prelucrare

|
reactie % Lunit] \J100% |
|
T |
P 20-81 [=100% | P 4-10
Regulator Directie de
130BA359.11 normal/invers PID rot. motor
BHumaHue

XOT$ 3Ha4YeHUs MO YMOMYaHUIO Ans perynsitopa ¢ 06paTHOM CBA3b0 06bIYHO obec-
MeYvBaloT YAOBNIETBOPUTESbHBIE paboune XapaKTepuUCTUKK, YNpaBieHne CUCTEMON
YacTo yaeTcs ONTUMU3NPOBATL HACTPOMKOWM HEKOTOPLIX MApaMeTPOB TAKOro pery-
nartopa.

Ha pucyHKe nokasaHa 6/10K-CXeMa perynsitopa C 0bpaTHOM CBA3blo Ans npusoda. MoapobHee
610K yrpaBneHus 3agaHneM v 6/10K yrpaeneHns 06paTHON CBSA3bIO 0N CaHbl B COOTBETCTBYIOLLMX
pasgenax Huxe.
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OnucbiBaeMble HVbKe NMapaMeTpbl OTHOCATCS K MPOCTOMY BapuaHTy npumeHenus MUA-perynsro-
pa.

MNapameTp OnuvcaHune yHKunn

McTtounnk OC 1 nap. Bbi6epuTe NCTOUHMK 06paTHOI cBS3M 1 Yallle BCcero 3To aHa-
20-00 JIOTOBBIV BXO/I, OIHAKO BO3MOXHbI U ApYrUe UCTOUYHMKK. [ns
MoJTy4eHNst HagneXxallumx 3HaYeHW 4Jisl 3TOro CUrHana Boc-
nosib3yMTech MaclwTabupoBaHueM. Mo yMonYaHUiO, UCTOM-
HWKOM CUrHana obpaTHOM CBA3M 1 SIBASIETCS aHanoroBbii
BXxoAa 54.

En. u3Mm. 3agaHus/ |nap. BbibepuTte eanH1Ly n3mMepeHns 3aaHns yCTaBKy M CMrHana
curH. OC 20-12 obpaTHOW CBSA3W ANS perynatopa ¢ 0bpaTHOM CBS3bO Npu-
Bogda. [MpumeuvaHue. [Mockonbky npeobpa3oBaHMe MOXeET
6bITb MPUMEHEHO K CUrHany 0bpaTHON CBS3M A0 TOro Kak OH
MCMOSb3YETCS PEryNsTOPOM C 06paTHOM CBA3bIO, TO eAnHULA
n3MepeHus 3aaaHna/obpaTtHoi cessm (nap. 20-12) MOXET He
6bITb TAKOW e, KaK eAuHMLA U3MEPEHUS CUIHaNa UCTOYHM-
ka obpaTHo cBasu (nap. 20-02, 20-05 n 20-08).
HopmanbHas/vH- | nap. Bbibepute HopmasibHbi [0], €Cnv CKOPOCTb ABUraTens Aon-
BepcHas xapakte- |20-81 )KHA YMeHbLUATbCs, KOrga CUrHan obpaTHOM CBSI3W NPEBbI-
puctuka MNA-pery- LIaeT 3afjaHue ycTaBku. Bbibepute MHBEpCHBIN [1], ecnu
naTopa CKOPOCTb ABUraTens Ao/HKHa YBENMUYMBATLCA, Koraa curHan
06paTHOW CBSA3M MPEBLILLIAET 3ajaHNE YCTaBKMU.

Koad. ycun. npo-  |nap. OTOT mapaMeTp M3MeHSIET BbIX0A4 3aMKHYTOr0 KOHTypa 06-
nopu. 3seHa NNA- [20-93 paTHOW CBSA3W MpWBOAA, PEryNMPYEMbI B 3aBUCMMOCTU OT
per. paccoriiacoBaHus Mexay CUrHanoM o6paTHOM CBS3u U 3aaa-
HueM ycTaBku. Ecnm 31O paccornacoBaHne BenvKo, peryns-
Top pearvpyeT 6bicTpo. OgHaKo ecnn UCNonb3yeTcs Chu-
WwKoM 6onbloe 3HayeHne, BbIXOAHAS 4acToTa npuBoAa
MOXET 0Ka3aTbCsl HEYCTONYMBOMN.

MocTosiHH. BpeMeHu | nap. WHTerpatop cyMMupyeT Mo BpeMeHn (MHTErpupyeT) pacco-
nHterp-a MNA-per. |20-94 rnacoBaHue (OWKnBKy) Mexay CUrHanoM obpaTHOM CBS3U U
YCTaBKOW 33aHuns1. 9To HE06X0AMMO ANS TOro, YTO6bI OLIMG-
Ka npubnwxkanacb K Hynto. Ecnm ata BennunHa mMana, pery-
natop pearupyet 6bicTpo. OgHako ecnn Mcnonb3yeTcs
C/IMLLKOM Masoe 3HavyeHune, BbIXOAHas YactoTa NpuBoAa Mo-
YKET 0Ka3aTbCA HEYCTOMUYMBOM. YCTaHOBKa 3HadveHus 10000
C 3anpeLLaeT NHTerpaTop.

B 310l Tabnuue npvBeaeHa CBOAKA NMapaMeTpoB, KOTOPble HEOBXOAMMBI ANt HACTPOMKK peryisi-
Topa C 06paTHOW CBSA3bIO NPMBOAA, KOrAa EANHCTBEHHbIN CUrHan obpaTHOW CBs3M 6e3 npeobpas-
OBaHM1sI CPaBHMBAETCS C €AMHCTBEHHOMN YCTaBKOM. 3TO caMblli paCnpoCTPAHEHHbIN TUM PerynsaTo-
pa c 06paTHOW CBSI3bHO.

2.8.2. MNapameTpbl, OTHOCALMNECH K PEryssaTopy C 06paTHOM CBSA3bIO

PerynsTop c o6paTHOM CBA3bO NpKBOAA CNOCOBEH UCMONb30BaTLCS U B 601EE CIIOXKHBIX CyYasiX,
HanpuMep B CUTYaUMSX, KOra K CUrHasy obpaTHOM CBA3M NpUMEHSiETCs PyHKUMS Npeobpa3oBa-
HUSI, UM KOT[@ UCMOMb3YETCS HECKOSIbKO CUIHANIOB 0BpaTHOWM CBSI3W W/WNW 3adaHuiA YCTaBoK. B
NpUBEAEHHOW HMKe Tabnvue AaeTcsl CBOAKA AOMONTHUTENbHLIX NAPaMeTPOB, KOTOPbLIE MOMyT OKa-
3aTbCS NOSIE3HBIMU B TAKUX CrTyyasix.
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MNapameTtp OnucaHune yHKUnK

Wctounuk OC 2 nap. Bbi6epuTE UCTOUYHUK, ECIM TAKOBOW UMEETCS, ANS CUr-

NcTounuk OC 3 20-03 Hana obpaTHol cBA3n 2 unu 3. Yalle BCero sTo aHa-
nap. JIOTOBbIV BXOA MPUBOAA, OAHAKO, BO3MOXHbI U Apyrue

20-06 MCTOYHUKK. MNMapameTp 20-20 onpenensieT, Kak peryns-
TOp C 06paTHOW CBSA3bIO NpuBoAa 6yaeT 06pabaTbiBaTh
HECKOJIbKO CUMrHasIoB 06paTHoM cBa3u. Mo yMonyaHuio
OHW YCTaHOB/EHbI Ha 3Ha4YeHne He ucrionb3yercs [0].

MpeobpaszoBaHne curHa- |nap. OTn NapaMeTpbl CMOMb3YIOTCA AN NpeobpasoBaHms
naoC1 20-01 cUrHana obpaTHON CBSI3M M3 OAHOrO TUMA B APYrow,
Mpeobpa3zoBaHne curHa- |nap. HanpuMep Aas/ieHve NpeobpasyeTcs B pacxoq win B
naocC2 20-04 Temnepatypy (B cnyyae komnpeccopoB). Ecnn BbIGu-
Mpeobpa3zoBaHne curHa- |nap. paetca fassieqne B Temrneparypy [2], Heobxoammo B
naoC3 20-07 rpynne napametpoB 20-3* CneumnanbHoe npeobpas-

oBaHue OC, BbibpaTb xfagareHT. 10 yMONYaHUIO OHK
YCTaHOBJIEHbI Ha 3HayYeHue JSIuHerHbI [0].

EA.n3Mm. uctoyHuka cur- |map. Mepen nobbiM Npeobpa3oBaHneM BblibepuTe eauHULY
Hana OC 1 20-02 U3MEpPEHUsi CUrHana UCToYHNKa obpaTHo cBsi3n. OHa
Ef.n3M. uctouHuka cur- | nap. UCMONb3YETCs TOMbKO ANS Lienel BbIBOAA Ha AUCTNIEN.
Hana OC 2 20-05 3TOT NapaMeTp NpeaycMaTpuBaETCS TOMIbLKO MpU UC-
Ef.n3M. uctouHuka cur- | nap. rMosib30BaHUM Npeobpa3oBaHus curHana obpaTHoM
Hana OC 3 20-08 CBA3W JaB/ieHne B TEMNEPATYPY.
®yHKUMS 0bpaTHOW CBA3M | Map. Ecnu Mcnonb3ytoTcst HECKOIbKO CUMHAMoB 06paTHOM
20-20 CBS13U UMK YCTABOK, 3TOT NapaMeTp ornpeaenser, Kak

OHM 6yayT 06pabaTbiBaTbCA PETYNATOPOM C 06paTHOW
CBSI3bI0 NMPUBOAA.

YcTaBka 1 nap. 3TN yCTaBKM MOryT MUCMO/b30BaTLCSA A4S 3a4aHNS YC-
YcraBka 2 20-21 TaBKMW B PETYyNATOPE C 06paTHON CBA3bIO NpuBoAa. Ma-
YcraBka 3 nap. pametp 20-20 onpepensiet, kak 6yayT obpabatbiBaTh-
20-22 Csl HECKO/BbKO 33/laHni YCTaBoK. Jltobble Apyrue
nap. 3afaHns, KOTOpble aKTMBU3MPYHOTCA B rpynne napa-
20-23 MeTpoB 3-1%*, 6yayT NpubaBnsiTbCS K STUM 3HAYEHMSIM.
XnagareHT nap. Ecnn pnsa kakoro-nm6o npeobpasoBaHns curHana o6-

20-30 paTHoW cBsa3u (nap. 20-01, 20-04 nnn 20-07) ycTaHa-
BNMBAETCS 3HaveHne JassieHmne B temMneparypy (2],
34echb cneayert BolbpaTh TMN XnagareHTa. Ecnm ncnonb-
3yeTcs X/lafareHT, KOTopbI He BXOAWT B NpUBELEH-
HbIli 346eCb NepeyeHb, Bulbepute OrpeqesicHo 1osb30-
Baresiem [7] vi 3afiaiiTe XxapaKTepuCTMKK XnagdareHTa c
nomoLubto napametpos 20-31, 20-32 n 20-33.
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MNapameTp Onucanve dyHKunm
Cneu. xnagareHT Al nap. Korga ans napametpa 20-30 ycTaHaBnMBaeTCs 3Ha4ve-
Cneu. xnagareHT A2 20-31 Hue OrpegesieHo rosib308atesieM [7], 3Tn napaMeTpbl
Cneu. xnagareHT A3 nap. CnyXaT Ans onpeaeneHnst 3HayeHnst K03 prUNEHTOB

20-32 Al, A2 n A3 B ypaBHeHWUM npeobpa3oBaHus:

nap. A2

20?33 VETEREIR s = (In(gasnerne + 1) — A1) o
HavanbHas ckopocTb nap. Kakoln napameTp 6yaeT oTobpaxaTbCsl, 3aBUCUT OT YC-
MnA-perynsaropa [06/ 20-82 TaHoBKM NapameTpa 0-02 EanHuua n3mep. cKop. BpaLy,.
MWH] nap. ABuraT. B HeKOTOpbIX cMcTeMax nocne KoMaHAabl Mycka
HauyanbHasa ckopocTb 20-83 HeobxoanMo BbICTPO pa3orHaTh ABUraTesb 40 HEKOTO-
MnA-perynsropa [Mu] poli NpeayCTaHOB/IEHHOM CKOPOCTH, Mpexze YeM ak-

TUBU3NPOBATb PEryNATOP C 06paTHOW CBA3bLIO NPUBO-
Aa. ITOT NapaMeTp onpeaensieT HavyasbHYyl CKOpPOCTb.

30Ha cooTBeTCTBUS 3ada- |nap. OTOT NapaMeTp onpeaensieT, HaCKoNbko 6/IM3KO K 3a-
HUO 20-84 [IaHUIO YCTaBKW JO/MKEH OKa3aTbCA CUIHAI 06paTHOW
CBA3M NPUBOAA, YTO6bI OHWM 0TOBPaXXaNCb PaBHLIMMU.
AHTMpackpyTka MN-pe- |nap. 3HaueHne Bk [1] achdekTMBHO 3anpeLlaeT GyHKUUIO
rynsatopa 20-91 WHTErpUpoBaHUs perynsTopa ¢ 06paTHO CBSA3bO, KO-

r4a He yAaeTcs OTPerynvMpoBaTh BbIXOAHYHO YaCcTOTy
npuBoAaa, YTobbl yCTPaHMTb paccornacoBaHue. 3To no-
3BONISIET perynsTopy 6biCTpee pearnposaTb, Kak TOSb-
KO OH CMOXET CHOBa YNpaB/siTb CUCTEMOW. 3HaYeHue
Bbixs1. [0] 3anpeltaet a1y dyHKUMI0, obecneunsas no-
CTOSIHHOE AeNCTBUE (PYHKLMN UHTErPUPOBaHUS.
MocTosiHHas BpemMeHu nap. STOT NapameTp YNpaB/sieET BbIXOAOM perynstopa ¢ 06-
andd-a NUA-perynatopa|20-95 paTHOW CBSA3bIO MPUBOAA UCXOAS U3 CKOPOCTU U3MEHE-
HWSI CUrHana obpaTHoK CBA3K. XOTsA 3TUM obecneyn-
BaeTcs bbICTpasi peakuns perynsaTopa, Takas peakuusi
B cucteMax HVAC Tpebyetcs peako. o ymonyaHuto
3TOT NapaMeTp MMeeT 3HadeHne "Boika." nnam 0,00 c.
Mp. ycun. B uenun audd-a|nap. Mockonbky anddepeHumpyioLlee 3BEHO pearnpyeTt Ha
NNA-perynatopa 20-96 CKOPOCTb U3MEHEHUS CUrHana obpaTHoOW CBSA3W, 6bl-
CTpoe n3mMeHeHne CnocobHO NPUBECTU K HexXenaTesb-
HO 60nbLIOMY BbIXOAHOMY CUrHany perynsatopa. [laH-
HbI1 NapaMeTp MUCMONb3YEeTCs AN OrpaHUYEHMs
MaKCUMasnbHOro AeUCTBMS anddepeHumpyoLero 3se-
Ha. OTOT NapaMeTp He AeNCTBYET, ec/iv Ans napaMeTpa
20-95 BbI6paHOo 3HaueHue "Bobikn.".

lNocT. BpeMenn dunbtpa |[nap. 6-16 |Mcnonb3dyetca ans oTdunbTpoBbiBaHNS BY-wyma m3

HVKHUX Y4acToT: nap. 6-26 |curHana obpaTHol cBsi3u. BBoaumoe 3aech 3HaueHue
AHanoroBsbii1 Bxoa 53 nap. 5-54 | npeacTaBnsieT coboli NMoCcTosIHHYH BPEMEHU huNbTPa

AHanorosbin Bxoa 54 nap. 5-59 | HWXXHMX YacToT. YacTtoTy cpesa [I'L] MOXXHO BbIYMCINTD
LincpoBoit (MMMybCHBIN) cnegytowmmM obpasom:

BXxoZ 29 £ _ 1

LincbpoBoii (MMIybCHbIN) cut — off 277 jowpass

Bx0A 33 KonebaHus curHana o6paTHON CBSA3M, YacToTa KOTo-

PbIX HWXE YacTOTbl cpe3a Feut-off, 6YAYT MCMOMb30BATb-
Csi PErynsTopoM C 06paTHOW CBSA3bi0 NPUBOAA, B TO
BPEMsi Kak aBTOKonebaHns 6onee BbICOKON YacToThl
CUMTAIOTCS LWYMOM U 0cnabnstoTcs. bonblune 3Haue-
HUSI MOCTOSIHHOW BPEMEHU (DUIbTPA HYXKHUX YacToT
BbI30BYT 6051ee cunbHy0 punbTpaumnio, HO MOryT Npu-
BECTM K TOMY, YTO perynsatop He 6yaeT pearnpoBaTb Ha
TeKkyLume konebaHusi curHana obpaTHoOM CBA3W.

38 MG.11.B4.50 - VLT® siBnisieTcs 3aperucTpupoBaHHbIM TOBapHbIM 3HaKoM KoMnaHuy Danfoss



PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 2. BeegeHue B VLT HVAC Drive

2.8.3. MNpumep NUA-perynaTopa c o6paTHOi CBA3bIO

Hwxe npvBeaeH NpMMep perynsTopa ¢ 06paTHOW CBSA3bIO A/ CUCTEMbI BEHTUIISILIMN.

130BA218.10

Cold air &> 8:%

]

|
|
|
|
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|
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1 generating |
Lprocess i
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é 5 Temperature

transmitter

Fan speed
Temperature

Heat

B cucteMe BeHTUNSUMM HEOBX0AMMO NOAAEPXKMBATL MOCTOSIHHYIO TeMnepaTypy. Tpebyemas Tem-
nepatypa yCTaHaBnMBaeTcs B npegenax ot -5 go +35 °C ¢ nomowwbio noteHumnometpa 0-10 B.
MockonbKy AaHHas cucTemMa npefgHasHayeHa Ans OXaxAeHwus, To, ecnv TemnepaTtypa OKasbl-
BAETCS BbllUe 3HAYEHWUs1 YCTaBKW, AN yBENMYEHWS MOTOKa BO34yxa HeobXoauMO yBennynTb
CKOPOCTb BpalleHns BeHTUNaTopa. JaTtunk TeMnepaTtypbl nMeeT ananasoH -10 ... +40 °C u uc-
Monb3yeT ABYXNPOBOAHLIM MNpeobpazoBaTesnib, BblpabaTbiBaowmit curHan 4-20 MA. [vanasoH
BbIXOAHOM YacToThl Npueoaa coctasnset 10 ... 50 Iu.

1. Tyck/OCTaHOB C MOMOLLBIO NepekiovaTe-
N1, YCTAHOB/IEHHOTO MexAy KnemMamu 12 L7
(+24B)V|18 PE—1 | -

2. TeMnepaTypa 3afiaeTcs C MOMOLLbIO MO- ] 1]
TeHumomeTpa (oT -5 fo +35 °C, 0-10 B) 777
L)

NoAKMoYEHHOro K knemmam 50 (+10 B), 91 92 93 95 12 o]
53 (BX0a) 1 55 (06Lwas Toyka) & 7 ]

1) L . L1L2L3PE 18 ol

50 o+
3. ObpaTHas cBsi3b MO TemnepaTtype — no- e
P patyp I —

cpeacTsBoM gatymka (ot -10 go 40 °C, 4-20
MA), NOAKNIOYEHHOIO K Knemme 54. Mepe-
knoyaTenbs 5202, HaxoAALWMIACS 32 NaHe-
NIbI0 MECTHOrO YrMpaBfeHnsi yCTaHOB/EH
Ha ON (Bkn.) (Bx0A Mo TOKY).

Temp.
A transmitter

130BA175.10
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Danfiti

2.8.4. NMopsaaok nporpaMMUpoBaHUA

PyKOBOACTBO MO NpoekTupoBaHuto VLT®

®yHKUMSA [N@ nap. |YcraHoBka

1) Y6eautech, Uto ABMraTenb paboTaeT Haanexawmm obpasom. [11a 3TOro BbINONHUTE Clneaytolme one-
pauumu:

HacTtpoiiTe npuBog Ha ynpaeneHue asura- | 0-02 My 1]

TESIEM WUCXOAS U3 BbIXOAHOW YacTOThbl Npu-

BOJa.

YcTaHoBMTE MapameTpbl ABuratens B co-|1-2* B COOTBETCTBUM C AQHHBIMK MaCroOpPTHOW

OTBETCTBMM C [aHHbIMM MacropTHOW Ta-
61MYKN.

Tabnunuku:

lMpoBeauTe aBTOMaTU4ECKyl0 aganTaumio
Auratensa

1-29

Bromoy. rosHov AAA [1] v 3aTeM Bbinon-

HeHune AA/L.

2) Y6eanTech, YTo ABUraTe/b BPALLAETCA B HAAIEXALLEM HanpaBaeHuM.

Haxxmute kHonky “Hand On” Ha naHenu
MECTHOrO YNpaBneHnst U KHOMKY ~, 4Tobbl
3aMeanuUTb BpalleHue apuratens. Yoeam-
Tecb, YTO ABWraTeNb BpallaeTcs B Haane-
XKalleM HanpasfeHuu.

B cnyyae HenpaBWbLHOrO HanpaBneHust
BpaLUeHUs ABUraTensi BpEMEHHO OTKIO-
yuTe NUTaHWE W NOMeHsITe MecTaMn age
asbl apurartens.

3) Y6eautech, 4TO Npeaenbl npeobpasoBaTesisi YacTOTbl YCTAHOB/EHbI Ha 6€30MacHbIe 3HAYEHMSI.

MpoBepbTe, HAXOASATCS NN YCTAaHOBKM Bpe-
MEHU W3MEHEHWUs CKOPOCTU B Mpeaenax
BO3MOXXHOCTEl MpuBoAa W AOMYCTUMbI /U
paboumne XapaKTepUCTUKK B AAHHbIX YCIIO-
BUSIX 3KCTTyaTaLmu.

3-41
3-42

60 c

60 c

3aBuCKT OT TUMOpa3Mepa ABUraTenn v Be-
JIMYMHBI Harpy3ku!

[leiicTBYeT 1 B peXunMe py4yHOro yrpasse-
HuS.

Ecnun Heobxoammo, 3anpetute peBepcmpo-|4-10 [To yacosovi ctpesike [0]
BaHue ABurartens.
YcTaHoBuTe fonycTUMblE Npefenbl ckopo- |4-12 10 My
CTv ABuraTtens. 4-14 50 'y
4-19 50 Iy
MepekntounTe pexum 6e3 obpatHol csim | 1-00 3amMKHYTbIV KOHTYP [3].

Ha peXuM ¢ 06paTHOMN CBSI3bIO.

4) NpousBeanTe KOHGUryprpoBaHue obpaTtHon cesisn anst NMUA-perynsTopa.

YcTaHoBUTE B Ka4ecTBe BxoAa curHana o6- [ 20-00 AHarnorosbivi Bxo4 54 2] (No yMonyaHuio)
paTHOW CBSA3W aHasoroBbIn Bxoa 54.
BbibeprTe COOTBETCTBYIOLLYIO eanHuuy m3-|20-12 °c[60]

MEpEeHusl 3adaHus |/ curHana obpaTHoM
CBS3N.

5) MpounsseanTe KOHPUrypupoBaHue 3agaHus ycraBku ans I

NA-perynsTopa.

YcraHoBuTe AONyCTUMbIE Npeaens! ans 3a- | 3-02 -5°C
[aHUS1 YCTaBKM. 3-03 35 °C
BblbepuTe aHanoroBbii BXxoa 53 B kaue-|3-15 AHarnorosbivi Bxo4 53[1] (No yMonyaHuio)

CTBE UCTOYHMKA 3afaHus 1.

6) Npou3BeanTe MaclTabupoBaHWe aHanoroBbIX BXOA0B, UCMOMb3YeMbIX ff1s 3afjaHus yCTaBKW 1 obpaT-

HOW CBA3M.
MpousBeauTe MacwTabrpoBaHwe aHanoro- | 6-10 0B
BOro BXxoAa 53 Ans avana3oHa Temnepartyp | 6-11 10 B (mo ymonyaHmio)
noteHumomeTpa (ot -5 go +35 °C, 0-10 B).|6-14 -5°C
6-15 35°C
MponzseamnTe MacwTabrvpoBaHue aHanoro- | 6-22 4 MA
BOro BxoAa 54 ans amanasoHa Temnepatyp |6-23 20 MA (No ymonyaHuio)
noteHumomeTpa (ot -10 go +40 °C, 4-20|6-24 -10 °C
MA). 6-25 40 °C

7) Mpou3BeanTe HACTpoiky napamerpos MNUA-perynstopa.

Bbibepute WHBEpPCHOE YnpaBneHwe, Mo-
CKOJIbKY CKOPOCTb ABUraTens Ao/KHa yBe-
NNYMBATLCS, KOrga CurHan obpaTHol cBs-
31 MpeBbILWAET 3aAaHne YCTaBKU.

20-81

WHBepcroe [1]

Ecnu HeobxoauMo, Npou3BeanTe HacTpou-
Ky perynstopa c o6paTHOM CBA3bIO NPUBO-
aa.

20-93
20-94

Cwm. pasgen "Ontumuzaums NUA-peryns-
TOopa" HWxe.

8) 3aBepLueHue.

CoxpaHuTe YCTaHOB/IEHHbIE 3HAYeHus na-
pamMeTpoB B namsitu naHenun LCP.

0-50

Bce B LCP[1]
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2.8.5. HacTpo#ka perynsatopa c o6paTHOi CBA3bIO NpuBoAa

Mocne Toro Kak Npou3BeAeHa HaCTPOKa NapaMeTPoOB PerynsaTopa ¢ 06paTHOM CBS3bl0 NPUBOAA,
cnegyeT npoBepuTb paboTy perynatopa. Bo MHOMMX cinyyasix ero XxapakTepucTuky OKasblBaroTCs
npvemMneMbIM1 NPU UCMONb30BaHWUK 3HAYEHUI MO YMOUaHMIO KO3 dULMeHTa ycuneHns nponop-
UMOHanbHOro 3BeHa (nap. 20-93) M MOCTOSIHHOM BpeMeHW WHTerpupoBaHus MUA-perynsitopa
(nap. 20-94). OaHaKO B HEKOTOPbIX CryvasX MOXET OKa3aTbCs MOMe3HbIM ONTUMU3NMPOBATL 3Ha-
YeHUst 3TUX NapaMeTpoB, YToObl obecneunTb 6onee GLICTPYIO peakUMIio CUCTEMbI, HE AOMyCKas
Mpv 3TOM NepeperynMpoBaHnue CKOPOCTU. YacTo 3TO BbIMOSHAETCS MO NPUBEAEHHOW HUXKE METO-
AMKe.

1. 3anycTtuTte asuratenb

2. YcraHosuTe ans napametpa 20-93 (ko3 bMUMEHT yCuneHmst MponopLMOHAbHOMO 3BEHa
MNA-perynatopa) 3HadyeHune, paBHoe 0,3, 1 yBENMYMBAKNTE €ro A0 TeX Nop, rnoka curHan
06paTHoii CBSI3N He HayHeT konebatbcs. Ecnn HeobxoamMMo, 3amnycTuTe U OCTaHOBUTE
NpUBOA WM NPOU3BEANTE CTyMNeHYaToe M3MEHEHUs 3aAaHns YCTaBku, Y4Tobbl Bbi3BaTb
aBToKONebaHNs. 3aTeM yMeHbLIanTe ko3chhULMEHT yCUNeHUs MPONOPLMOHANIbHOMO 3B€e-
Ha NWA-perynstopa Ao ctabunusaumu curHana obpatHol cBs3u. Tenepb yMeHbLUUTE
KO3(PUUMEHT yCUNeHs NponopuUMoHanbHOro 3seHa Ha 40-60 %.

3. YcraHoBuTe anst napameTpa 20-94 (nocTosiHHas BpeMeHu uHTerpuposaHus MUA4-pery-
nsTopa) 3HaueHue, pasHoe 20 ¢, M yMeHbLLaliTe ero 4o Tex Nop, Noka curHan obpaTHoii
CBSI3M He HayHeT konebaTbcs. Ecnm Heobxoanmo, 3anycTute M OCTaHOBUTE NPUBOA UMK
npousBeanTe CTyneH4YaToe U3MEHEHNs 3afiaHns YCTaBku, YToObl Bbi3BaTb aBToKoneba-
HUs1. 3aTeM yBenu4MBanTe NOCTOSIHHYIO BpeEMeHU uHTerpuposanus NM-perynstopa ao
cTabunuzaumu curHana obpatHol csi3u. MNocne 3Toro yBenmysTe NOCTOSIHHYIO BpEMEHM
nHTerpuposaHus Ha 15-50 %.

4, Mapametp 20-95 (noctosiHHas BpeMeHu anddepeHumnpoaHmus MUA-perynsitopa) aon-
XKEH MCMONb30BaTbCs TONIbKO B OYeHb ObICTPOAEUCTBYIOWMX cucTeMax. OBbIYHO Mo-
CTOsIHHasi BpeMeHu anddepeHumpoBanuna MNMNO-perynatopa paHa 25 % oT NocTosiHHOM
BpeMeHun nHterpmposanus MNMUA-perynatopa (nap. 20-94). AuddepeHumpytollee 38eHO
[O/MKHO MCMOMb30BaTbCs TONbKO B TOM Cryyae, ecnu bbina npovssegeHa nosHas ontu-
MU3aLMsa HacTpoek KoadhduLMEHTa YCUIEHUS NPONOPLIMOHANIbHOMO 3BEHA M MOCTOSIHHOM
BPEMEHW MHTErpuUpYytoLero 3BeHa. YbeamTecb, YTo aBToKoNebaHMs curHana obpaTHoM
CBSI3M B JOCTATOYHOM CTEMeHW NoAaBnsoTCs GUABTPOM HUXKHWUX YacTOT CUrHana o6-
paTHol cBs3u (nap. 616, 6-26, 5-54 unun 5-59, kakoi TpebyeTcs).

2.8.6. MeTop HacTpouku Lurnepa-Hukonca

O6bluyHO ansi cucteM HVAC [0OCTaTOMHO OMMCaHHOM Bbille npoueaypbl. OAHako MoryT npume-
HATLCA U 6onee CNoXHble MeToankK. MeToa HacTpoiku Lirnepa-Hukonca 6bin paspaboTtaH ele
B 1940-e roabl, HO UCMONb3yeTCa U ceityac. OH, Kak npaBuno, obecrneymBaeT yaoBNETBOPUTESNb-
Hble 3KCMyaTaumOHHbIE XapaKTEPUCTUKU MPU MUCMOMb30BaHWN HECIOKHOIO 3KCMepuMeHTa u
pacyeTa napameTpoB.

BHuMaHue

OnucbiBaeMblit METOA HE CNeAYET UCNONb30BaTh B CUCTEMAX, KOTOPbIE MOTYT BbiTh
NMoBpeXAEeHbl aBTOKONEGaHNAMM, CO3AaBaAEMbIMM MPU HACTPOMKAX PerynupoBaHus
C OYEHb MaAsIOW YCTOMYMBOCTbIO.
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Danfiti

4 y(O)

130BA183.10

PucyHok 2.1: Cuctema Ha rpaHuue yCToMYMBOCTU

BbibepnTe TONbKO MPOMOPLMOHANbHOE perynmpoBaHve. T.e. Ansi NOCTOSIHHOW BPEMEHU
nHTerpuposanus MA-perynaropa (nap. 20-94) ycraHoBuTe 3Ha4veHume "Boikn." (10000
C); ANst NOCTOsIHHOM BpeMeHu anddeperumposanus NMNA-perynatopa (nap. 20 95) Tak-
Xe ycTtaHoBuTe 3HadeHune "Bbikn." (B 3TOM cnyyae 0 ¢).

YBenuuuBaiite 3HaueHue koadbduUMeHTa yCUneHns NponopumMoHansHoro 3seHa NAA-
perynsitopa (nap. 20-93) Ao Tex nop, noka He 6yAeT AOCTUIHYTa rpaHuLa HeyCcTonun-
BOCTU, O YeM ByayT CBUAETENbLCTBOBATb HE3aTyXaloWme konedbaHus curHana obpaTHom
cBsi3n. KoapduumeHT ycrneHuns nponopumoHanbHoro 3seHa MUA-perynsitopa, KoTopblii
BbI3bIBAET He3aTyxatowme KonebaHus, Ha3blBAETCH KPUTUHECKUM KO3DDULIMEHTOM yCK-
neHuns Ku.

M3MepbTe nepuoa aBToKkonebaHui Py.

MPUMEYAHME. BennuunHy Py M3MepsitoT, korga aMmnnuTyaa konebaHuii OTHOCUTENBHO
Mana. Bbixoa He fo/mKeH BblTb HaCbILEHHBIM (T.€. BO BPEMSI 3TOr0 UCMbITaHWS He JO/MKEH
LOCTUraTbCsl MaKCMMasibHbIA MM MUHUMaNbHbIV Npeaen).

C NoMOLLbIO NPUBEAEHHON HUXeE Tabnuubl BblUMCUTE HeOBXoaMMble napameTpbl MUA-

perynatopa.

Tun perynsatopa

KoaddpuumeHT ycn-
neHus nponopumo-

MocrosiHHass Bpe-
MEHM WHTEerpmpo-

MocrosiHHass Bpe-
MmeHn AauddepeH-

KOTOpbIM Mepeperynu-
pOBaHWEM

Ha/IbHOro 3BeHa BaHus LMpPOBaHuUA
MN-perynsTop 0,45 * Ky 0,833 * Ay o
XKectkui  NMANAO-pery-10,6 * Ky 0,5* Py, 0,125 * A,
nsiTop
NMnA-perynatop ¢ He-|0,33 * Ky 0,5* A, 0,33 * A,

Hactpoiika perynstopa no merogy Liurnepa-Hukonca, ocHOBaHHOMY Ha UCMOJIb30Ba-

HWUU rpaHunLbl yCTOﬁ‘IMBOCTM.

Kak mokasana npakTuka, HacTpoika perynstopa no metoay Livrnepa-Hvkonca aaeT xopoluyto
peakLMI0 3aMKHYTOrO KOHTYpa /1Sl MHOTUX CUCTeM. B criydae Heo6XOAMMOCTM OrepaTop MOXeT
MPOM3BECTM OKOHYATESNbHYIO HACTPOWKY PErynsTopa METOAOM MOCNeAoBaTeNbHbIX MpUbanxe-

HWIA, 4TOBbI YNYULLNTL PEAKLMIO KOHTYpa perynmpoBaHus.
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2.8.7. ®opMmupoBaHMe 3afaHuUA

Hwxe npeacraeneHa 6/10Kk-cxeMa, NOSICHSAOWAsA METOANKY OPMUPOBAHUS ANCTAHLMOHHOMO 3a-

JaHus.
130BA357.11
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| $ | Analog inputs J— } Decrease | e £200%
£ Closed loop | 0/1 °
‘ o ‘Frequency inputs —— +200%,
0 Feedback handling
‘ N ‘ExtA closed loop outputs FB controlled setpoint Clear
S o9l 0% 0/1
o « DigiPot — Open loop
= |
Bus
reference
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
2. Beegenue B VLT HVAC Drive HVAC Drive

[OncTtaHuMoHHOE 3aaHne COAepXUT:

o MNpenycTaHoOBNEHHbIE 3aaHVS.

. BHewHve 3agaHuns (aHaJ'IOFOBbIe BXOAbl, YaCTOTHO-UMNYNbCHbIE BXOAbl, BXOAbI Ll,VIq)pO'
BOro noTeHUMOMETPaA N 3aaHuA MNo nocne,u,osaTeanoﬁ KOMMYHMKaHMOHHOVI I.IJVIHe).

. MpeaycTaHOBEHHOE OTHOCMTE/ILHOE 3aAaHue
e YcTaBKy, yrnpasnseMmyio 06paTHON CBA3bIO.

B npuBoae MOXeT NporpaMMMpoBaTLCs A0 8 NpeayCTaHOBEHHbIX 3a4aHnin. AKTUBHOE npeaycTa-
HOB/MEHHOE 33afjlaHne MOXHO BblbpaTb C MOMOLLbIO LMbPOBbLIX BXOAOB MW MO WMHE NoCnefoBa-
TESIbHOW CBSI3W. 3afaHWe MOXHO TaKKe MOAaTb M3BHE, Yalle BCEro C MOMOLLbIO aHanoroBoro
BXOA@. DTOT BHELWHWUI UCTOYHMK BbIBUPaETCs OAHMM M3 NMapaMeTpoB UCTOYHMKA 3aaaHus 3 (nap.
3-15, 3-16 1 3-17). Digipot — undpoBoi noTeHUMOMETP. Ero Takxke 4acTo Ha3bIBaKOT PeryisTOpoM
MOBbILLEHUS/MOHWKEHUST CKOPOCTM MM PEryNSTOPOM MilaBatollei 3ansTor. YTobbl yCTaHOBUTb
pasroH, oavH UMbPOBOM BXOA MPOrpaMMMUPYIOT Ha yBeSMYEHWE 3aflaHus, a ApPYrol — Ha ero
yMeHbLUeHWe. TpeTui umMcpoBoi BXOA MOXET MCMOMb30BaThCA Ans cbpoca 3asaHus oT umdpo-
BOMO MOTEHUMOMeTpa. Pe3ynbTupylollee BHellHee 3agaHne obpasyeTcs CyMMMPOBAHWEM UCTOM-
HWKOB 3aaHusl U 3a4aHus Mo WuHe. B kauecTBe akTMBHOrO 3a4aHnsl MOXHO BblbpaTb BHELLHee,
rpefycTaHOBNEHHOE 3afjaHue WM CyMMy 3TUX ABYX 3afaHuid. HakoHel, 3ajaHve MOXHO Mac-
WTabuposaTtb C MOMOLLBIO NPeAYCTAHOBIEHHOrO OTHOCUTENBLHOMO 3a4aHus (nap. 3-14).

MacluTabupoBaHHOE 3aAaHMe BbIYMCISIETCA CIEAYIOLMM 06pa3oM:
Y

Zagarmne = X + X X (W

3pecb X — BHelHee 3ajaHune, NpeayCTaHOB/EHHOE 3adaHne UM Ux cymma, a Y — npeaycraHo-
B/IEHHOE OTHOCUTENbHOE 3aaaHue (nap. 3-14) B NpoueHTax.

BHuMaHue
Echu npepycTtaHoBneHHoe OTHOCKUTENbHOE 3afaHve Y (nap. 3-14) yctaHoBneHo
paBHbIM 0 %, TO (PYHKUMS MacLUTabUpoBaHWS Ha 3ajaHue AelcTBOBaTb He Byaert

2.8.8. ®opmupoBaHue o6paTHOM CBA3M

44

Huxe npeactasneHa 6/10K-CxeMa, MOACHSOLWANA METOAUKY (OPMMPOBaHWUSA CUrHana obpaTHoM
CBSAI3W.

130BA354.11

Setpoint 1 Setpoint

|
|
P 20-21 !
Setpoint 2
i
|
e

P 20-22

Setpoint 3
P 20-23

Multi setpoint min.
Multi setpoint max.

|
i
|
’; | [Feedback
i
!
i
i

Feedback 3 only \
Si 1+2+3 \
Feedback 2 Source Feedback conv.| Feedback 2 um ( ) \
P 20-03 P 20-04
Minimum (1]2|3) N
Feedback 3 Source Feedback conv.| Feedback 3 Maximum (1]2]3) e
P 20-06 p20-07 | @ |l EE=— AK -

|
\ |
|
1 | |
Feedback 1 Source Feedback conv.| Feedback 1 ‘ Feedback 1 only | |
P 20-00 P 20-01 i Feedback 2 only \ |
|
|
0
; Difference (1-2) \ 07/0 \/r’
‘ Average (1+2+3) \
|
|
Feedback Function
P 20-20
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 2. Beegenue B VLT HVAC Drive

®yHKUMIO HOPMUPOBaHUST CUrHana 0bpaTHOW CBSA3M MOXXHO KOHUIypvpoBaTh TakuM 0bpasoM,
yTO6bl OHA AEMCTBOBANa C MPUJIOXKEHUSIMU, TPEBYIOLMMM YCOBEPLLEHCTBOBAHHOIO PErynsTopa,
HanpuMep C HECKONIbKMMU YCTaBKaMM U HECKONTbKMMM CUrHanamMm obpaTHom cesisn. ObluenssecT-
Hbl TP TUMNA yrNpaBneHns:

OpHa 30Ha, oAHa ycTaBKa
Ta koHbUrypauus siensieTcs 6a3oBoil. YcTaBka 1 npubasnsieTcs kK ntoboMy ApyroMy 3aAaHuio
(ecnn oHo nMeeTcs, cM. "®opMupoBaHuMe 3adaHus"), U curHan obpaTHON CBSI3U BblBMpaeTcs C
nomoLbto napametpa 20-20.

Heckonbko 30H, ofHa yCTaBKa

Mpw 3TON KOHMUIypaums UCMONb3YeTCs ABa UK TPU AaTyvKa 0bpaTHOW CBS3M, HO TONMbKO OAHa
ycTaBka. CurHansl 06paTHOM CBA3M MOTYT CK/1aAbIBATbCSl, BBIYMTATLCS (TOMBKO CUrHanbl 06paTHON
cBA3n 1 n 2) unu ycpeaHaTbCs. KpoMe Toro, MOXeT MCNonNb30BaTbCs MakCMMasbHOE UM MUHK-
MasibHOe 3HaueHue. B 3Ton kKoHdUrypaumm Ucnonb3yeTcs ToMbKO ycTaBka 1.

HeckosbKO 30H, HECKOJIbKO YCTaBOK

Wcnonb3yeTcs uHaMBuayasibHoe 3aAaHne yCTaBKU ANs KaXAoro curHana obpaTtHom cessu. Pery-
NSTOp € 0bpaTHOM CBA3bLIO NPMBOAA BbIOMPAET OAHY Napy Ans ynpasieHus NpuBOLOM UCX0as U3
BblbOpa Nonb3oBaTeneM 3HayeHns napametpa 20-20. Ecnu BeibpaH Makcumym HECKO/IbKMX yCTa-
BoKk [14], TO CKOpOCTbO ABWraTensl ynpaBnsieT napa ycTaBka / curHan obpaTHOW CBSI3W C Ha-
MMeHbLLeN pasHocTbio. (CneayeT MMeTb B BMAY, YTO OTpUUaTeNbHas BENMYMHA BCeraa MeHblue
MONOXWUTENBHON BEIMYMHDI).

Ecnu BblOpaH MuHumym HECko/IbKkmx ycTaBok [13], TO CKOPOCTbIO ABUraTens ynpaBasieT napa yc-
TaBKa / curHan obpaTHOM CBA3M C HaMBOSbLLEN Pa3HOCTbIO. MaKcUMyM HECKO/IbKUX yCTaBok [14]
CTPEMUTCS NOAAEPXKMBATH BCE 30HbI HA YPOBHE MM HUDKE COOTBETCTBYHOLLUMX YCTaBOK, @ MuHumym
HECKO/IbKuX yCcTaBok [13] — Ha ypOBHE MK BbIlE COOTBETCTBYHOLLUMX YCTaBOK.

MpumMmep:

B perynsTope ¢ ABYMS 30HaMu 1 ABYMS yCTaBKaMu yCTaBKa 30Hbl 1 paBHa 18 °C, a curHan ob-
paTHOW CBSA3M 3KBMBaneHTeH 19 °C. YcTaBka 30Hbl 2 paBHa 22 °C, a curHan obpaTHol cBsiau
akBmBaneHTeH 20 °C. Ecnm BbibpaHo 3HaueHwne Makcumym Hecko/ibkux ycrasok [14], va NNA-
perynsitope yCTaHaB/MBAOTCS YCTaBKa M CUrHaN 0bpaTHOM CBSI3M 30HbI 1, MOCKOMbKY OHa MMeET
MEHbLUYIO Pa3HOCTb (CUrHan 0bpaTHOW CBS3M 60sbLUe YCTaBKW, T.e. Pa3HOCTb OTpuUaTesbHas).
Ecnu BbibpaHo 3HaveHvne MuHumym Heckosibkmux ycraBok [13], Ha NMU-perynsTope ycTaHaBnm-
BAlOTCS yCTaBKa M CUMrHan 0bpaTHOM CBSI3M 30HbI 2, MOCKONbKY OHa MMeEeT 60/blIY pa3HOCTb
(curHan obpaTHOW CBSI3U MeHbLUE YCTaBKW, T.€. Pa3HOCTb MOSIOXUTENbHAs).

2.8.9. NpeobpaszoBaHme 06paTHOI CBA3MN

B HekoTOpbIX 06/1aCTAX NPUMEHEHUI MOXET OKa3aTbCA Mosie3HbIM NpeobpasoBaHue curHana ob-
paTHol cBsi3n. OHMM NPUMEPOM TAKOro NPUMEHEHUs AB/IIETCS UCMOMb30BaHWe CUrHaa aasne-
HUA AN HGOPMMUPOBAHMA CUrHana obpaTHOI CBA3K no pacxody. MocKonbKy KBaapaTHbIN KOPeHb
13 AaBneHns NponopLMOHANeH pacxoy, TO KBaApaTHbLIN KOPEHb M3 CUrHana AaBneHus AaeT Be-
NINYKMHY, NPOMOPLIMOHASbHYIO PAcXofy. STO MOKa3aHO HUXKeE.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
2. Beegenue B VLT HVAC Drive HVAC Drive

Ref.
signal

i

Desired

flow FB conversion
O - ‘ i
Flow

Flow

FB
signal

e

P

130BA358.11

BTOpbIM NpUMEHEHNEM, B KOTOPOM LienecoobpasHo ncnonb3oBaTh NpeobpasoBaHne curHana o6-
paTHOW CBA3M, SBNSIETCS YrpaBNeHNe KOMMNPEeCCopoM. B 3ToM crniyyae BbIxo4 AaTuvka AaBneHus!
MOXET 6bITb NPeobpasoBaH B TEMNEPATYPY XaareHTa no cneaywouler dopmyne:

A2 ye
(/In(gasrenne + 1) — A1)
rae Al, A2 n A3 — NOCTOSIHHbIE KOHKPETHOMO XJ1laJareHTa.

Temneparypa

2.9. O6wme Bonpocbl IMC

2.9.1. O6wme Bonpocbl IMC (M3nyueHume)

DnEeKTpUYEcKme noMexm obbIMHO pacrnpoCTPAHSAIOTCS MO NPOBOASLLMM LiensM B AMana3oHe 4acToT
o1 150 k'y go 30 MI'y. Bo3ayLuHble NOMEXM U3 CUCTEMbI NPMBOAA B Anana3oHe vactoTt ot 30 MI'y
£o 1 My cospatoTcs MHBepTOpoM, kabenem ABuraTtenst u ABuraTenem.

Kak nokasaHO Ha pUCYHKe HWXe, EMKOCTHbIE TOKM B kabene aBuraTtensi, CBs3aHHbIE C BbICOKUM
3Ha4YeHNEM CKOPOCTU M3MEHEeHUs HanpsbkeHns asuratens dV/dt, co3gatoT TOKM yTeuku.
MprMeHeHne 3KpaHMPOBAHHOMO Kabens ABuraTens NpUBOAUT K YBEIMYEHUIO TOKA yTedkn (CM.
PVICYHOK HWXE), MOCKOJIbKY €MKOCTHAsi MPOBOAMMOCTb Ha 3eMJII0 TaKuX Kabenel 6osblue, YeMm y
HEe3KpaHUPOBaHHbLIX. ECNin TOK yTeukn He UnbTPyeTCs, OH Bbi3biBaeT 60/blUMe MOMEXN B CETU B
BY-amana3oHe Hwxe npubnuantensHo 5 MIu. Mockonbky Tok yTeuku (I1) BO3BpalwaeTcs B yc-
TpoicTBO Yepe3 3kpaH (I 3), TO, B COOTBETCTBMM C PUCYHKOM BHM3Y, 3KPaHMPOBaHHLIN Kabenb
ABUraTensi NpUHUMNMANbHO MOXET CO34aBaTb TONbKO Hebonbluoe anekTpoMarHuTHoe none (I4).

KpaH CHWXAET MU3/yuyaeMble MOMEXM, HO YBENMYMBAET HM3KOUYACTOTHbLIE MOMEXM B CETb. JKpaH
kabens ABuraTens AO/MHKEH MOAKIIOYATLCA K KOpMycy Mpeobpa3oBaTesisi YacToThbl U K KOpMycy
asuratens. Havnyuiumm ob6pasoM 3T0 AEMaEeTCsl C UCMOMNb30BaHMEM COEANHEHHBIX C SKPaHOM 3a-
XXMMOB, MO3BOMSAOLMX UCKIIOUUTL NMPUMEHEHME CKPYYEHHBIX KOHLIOB 3KpaHa (Kocnyek). Kocnuku
YBEMMUMBAIOT CONPOTMBNEHNE 3KPaHa Ha BbICOKMX YACTOTaX, YTO CHMXKAET 3hdeKT 3KpaHMpoBa-
HUS U yBENMUMBaET ToK yTeuku (I4).

Ecnm akpaHMpoBaHHbIi Kabenb ucronb3yercs Ans wmHbl fieldbus, ans nogknioveHuns pene, B Ka-
yecTBe Kabens ynpasneHus, Ans Nepeaayn CMrHanoB 1 NOAK/KUYEHNsE TOPMO3a, 3KpaH AO/KEH
MPUCOEAMHATLCSA K KOPMycy Ha 060MX KOHLaX. OfHAKO B HEKOTOPbIX Cy4yasx MOXeT notpebo-
BaTbCsl Pa3pblB 3KPaHa, UTO6bI UCKOUMTD 3aMKHYThIN KOHTYp TOKa.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
M 2. Beepenvie B VLT HVAC Drive

HVAC Drive

| LNE [FREQUENCY| MOIOR CABLE SCREENED | MOIOR |
\ ICONVERTER! \ \
4®_é L Cs, Ul —51 , Cs
R z L2 v ;‘% |
A& L3 1) \ . } i ﬂ
|
2z PE PE| <12 441Cs  Farth wire
L] b il Screen bt
.
1Cs icg Cot
RN ls ls I I -
: w 1 2%
g2
Earth Plane EE

Ecnn akpaH Ao/mkeH 6biTb pacrnofioXkeH Ha MOHTaXXHOW MnaTe npeobpasoBaTesisi YacToThbl, 3Ta
nnaTta AO/MKHA ObITb METANIMYECKON, NOCKOSbKY TOKM 3KpaHa AO/MKHbI NepeaaBaTbCsl 06paTHO
Ha 6510k. KpoMe Toro, cneayet o6ecrneymTb XOPOLUMIM 3NEKTPUYECKUI KOHTAKT MOHTA)XHOW MaThl
C Wwaccy npeobpaszoBaTesns YacToTbl Yepes KperneXxHble BUHTLI.

BHuMaHue

Mpn MCnonb30BaHMN HESKPAHUPOBAHHOMO Kabens HekoTopble TpeboBaHUS K U3ny-
YEHUIO NOMEX HE MOoryT 6bITb YOOBJIETBOPEHbI, XOTA TpGﬁOBaHMFI K noMexo3aliu-
LLLEHHOCTW BbIMOJTHSOTCS.

[nsi yMeHbLUEHMSI YPOBHSI MOMEX, CO3AaBaeMbIX BCeN cucTeMol (610KOM M YCTaHOBKOW), kabenu
ABUraTensi U TopMo3a A0/MKHBI BbITb Kak MOXHO Kopoye. He npoknagbiBaiTe curHanbHble kabenwm
YYBCTBUTESIbHbIX YCTPOMCTB BAOSb Kabenen ABuraTens U TopMo3a. BY-nomexm ¢ yactotamm Bblille
50 MI'y (pacnpocTpaHsiiowmecs no Bo3ayxy) CO34aloTCs, raBHbIM 06pa3oM, 3NeKTPOHHbIMU yC-
TPOWCTBaMM yNpaBeHusI.
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2. Beegenue B VLT HVAC Drive

Danfiti

PyKOBOACTBO MO NpoekTupoBaHuto VLT®

HVAC Drive

2.9.2. Pe3ynbTtaTthbl npoBepku SMC (M3nyuyeHme nomex, NnoMexoycrom-

48

4YMBOCTb)

Cnepytowme pe3ynbTaThbl UCMbITAHWI BblM NMOMyYeEHbl HAa CUCTEME, B KOTOPYHO BXOAWUM Mpe-
o6pasoBaTesb 4acToThl (C AOMOTHUTENBbHBIMU YCTPOMCTBAaMM, EC/TN OHU MMENV CYLLECTBEHHOE
3HAYeHWE), SKPaHMPOBaHHLIV Kabenb yrnpaBfeHust U 650K YNpaBfieHnsi C MOTEHLMOMETPOM,
a TaKkxke [BUraTesib U 3KpaHUPOBaHHLIV kabenb aBuraTens.

Tun punbTpa BY- KoHayKTMBHBbIE NOMEXH U3nyuyenHune
nomex
MpouzBoacTBeHHble | XKunuwHo- | lNpoussoa- | XKXunuwHo-kom-
YC/I0BUS 3KCMlyaTauMu| KOMMY- | CTBEHHbIE YC-|MyHasbHble 06b-
HaslbHble JTIOBUS 3K- €KTbl, npea-
06beKTbl, | CnayaTauuu | NpUSTUS TOPro-
npeanpusi- BV W NErkow
TUS TOpro- NPOMBILL/IEHHO-
BAW W ner- ctm
KOW MpOoMbi-
LUIEHHOCTH
HacTpoliika EN 55011, EN 55011, | EN 55011, | EN 55011, |EN 55011, knacc
knacc A2 knacc Al knacc B knacc Al B
H1
1,1-45 kBt 200-240 B 150 ™ 150m 1) 50 M Oa Het
1,1-90 kBT 380-480 B 150 m 150 m 50 m Ja Het
H2
1,1-3,7 kBt 200-240 B 5M Het Het Het Het
5,5-45 kBt 200-240 B 25m Het Het Het Het
1,1-7,5 kBt 380-480 B 5M Het Het Het Het
11-90 kBt 380-480 B 25m™ Het Het Het Het
H3
1,1-45 kBt 200-240 B 75 M 50m 1) 10m [Oa Het
1,1-90 kBT 380-480 B 75 ™M 50 m 10M [a Het
Hx

1,1-7,5 kBT 525-600 B|

Tabnuua 2.1: PesynbTaThl NpoBepkn IMC (M3n1y4YeHne NoMeXx, MOMEXOYCTONUYMBOCTD)

1) 11 kBt 200 B c xapakTtepuctukamun H1 n H2 nocraensiorca B kopnyce Tvna B1.
11 kBT 200 B ¢ xapakTepuctrkammn H3 nocraBnsatoTcs B Kopryce Tvuna B2.

2.9.3. TpebyeMbie YpOBHM COOTBETCTBUSA

CranpapT / ycnosus skcnnyata-
umn

XKunuiHO-KOMMyHasbHble 06bek-
Thbl, MPEANPUSTUS TOProOB/N U Ner-
KOV MPOMBILLIEHHOCTU

Mpon3BoACTBEHHbIE YCII0BUS 3K-
cnnyatauun

IEC 61000-6-3 (rpynnoBo)
IEC 61000-6-4

EN 61800-3 (orpaHuyeHHbIN)
EN 61800-3 (6€3 orpaH14eHuin)

KoHaykTuBHbIE M3n1y4yaemble
Knacc B Knacc B
Knacc Al Knacc Al
Knacc B Knacc B

KoHaykTuBHbIE  M3N1y4aemble
Knacc Al Knacc Al
Knacc Al Knacc Al
knacc A2 knacc A2

EN 55011:

Moporo.ble 3Ha4YeHNs 1 cnocobbl N3MEPEHNA paanonoMeX OT BbICOKOYACTOT-

HOro NpoMbIWIEHHOro, Hay4HOro 1 MEANUMHCKOIo 060py,D,OBaHMFI.

Knacc Al:

pacnpocTpaHeHue.

Knacc A2:
Knacc B1:

060pynoBaH1e, UCMosb3yeMoe B KOMMYHArbHOM 311eKTpoceTn. OrpaHuYeHHoe

0O60pyaoBaH1e, UCMoNb3yeMoe B KOMMYyHasbHOWM 3/1EKTPOCETH.
0O60pynoBaH1e, MPUMEHSIEMOE B 30HAX C KOMMYHa/bHOW CEThbIO 3/IEKTPONMTa-

HMa (OKuUMble KBapTabl, TOProBoe 060pYyA0BaHUE U fIErKasl MPOMBILLIEHHOCTb).

HeorpaHuueHHoe pacrpoCcTpaHeHue.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive

Danfiti

2. Beegenue B VLT HVAC Drive

2.9.4. DMC: noMexoyCcToOM4YNBOCTb

[N noATBEPXXAEHWSA YCTOMUMBOCTU K MOMEXAM, BO3HMKAIOLLMM MPU NPOTEKAHWN SMEKTPUUECKMX
MpoLIeccoB, cMCTeMa, BK/loUaloLas B cebs NpeobpazoBaTesib YacToThl (C AONONHUTENbHBIMU YC-
TPOWCTBaMU, EC/IN OHM CYLLIECTBEHHbI), S3KPaHWPOBAHHbIE Kabenw ynpaeneHus, 610K YrpaBieHus
C NOTEHLMOMETPOM, Kabenb ABUraTens u Asuratesb, 6bia NoABeprHyTa COOTBETCTBYIOWMM UC-
MbITAHUSM Ha BO3AENCTBME MOMEX.

McnblTaHus NpoBOAMAMCE B COOTBETCTBUM CO cneaytowmMmn 6a3oBbiM1 cTaHAapTaMu:

. EN 61000-4-2 (IEC 61000-4-2): dnektpoctaTtuyeckue paspsabl (ESD): Bocnpous-
BeAEHMWE 3NIEKTPOCTaTUYECKMX Pa3psiAoB, CBS3aHHbIX C NMPUCYTCTBUEM YeroBeka.

. EN 61000-4-3 (IEC 61000-4-3): /3nyyeHne, cozgaBaemMoe NMPOHMKAIOLLMM MEKTPO-
MarHUTHbLIM MOJIEM, C aMNJIMTYAHOW Moaynsumen: BocnpousseaeHne BO3AEMCTBUN pa-
AMONTIOKALMOHHOIO 060pyA0BaHNUS U 060PYA0BaHMUS CBA3W, @ TAKXKe MOBUITbHBIX CPEACTB
CBSI3W.

. EN 61000-4-4 (IEC 61000-4-4): ViMmnynbCHble nepexoaHble npoueccol: Bocnpous-
BEEHWE MOMEX, CBS3aHHbIX C KOMMYyTaLMEN KOHTAaKTOPOB, pene 1 NoAo6HbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5): NepexoaHble npouecchl ¢ 6pockamMy HanpshKeHUs :
Bocnpouv3eeneHve nepexofHbIX NpoLeccoB, CBA3aHHbIX, Hanpumep, C yaapoM MOSHUK
B6/1M3M YCTAHOBOK.

. EN 61000-4-6 (IEC 61000-4-6): BY-nomexu obuiero Bnaa B AvanasoHe paguoya-
CTOT: Bocnpown3BeaeHne BO3AEMCTBUS paanonepeaatoLlero 060pyaoBaHusi, MOAKIHOYEH-
HOMO K COeAMHUTENbHBLIM KabensiMm.

CM. cneaytowyto hopMy AN KOHTPOJS MOMEXOYCTOMUYMBOCTU B COOTBETCTBUM C TPeBGOBaHUAMMU

SMC
VLT HVAC; 200-240 B, 380-480 B
BazoBblif CTaHAapT Wmnynbebl Bpocku Hanpspke- | On.-ctatnd. | WU3nyyaemoe snektpomar- | Hanpsxenve BY-no-
IEC 61000-4-4 HUs paspsabl HWUTHOE none Mex
IEC 61000-4-5 IEC IEC 61000-4-3 oblero <euaa
61000-4-2 IEC 61000-4-6

KpuTepuii npuemku B B B A A
JnHua 2 kB/2 Om DM _ _

4 kB CM 4 kB/12 OM CM 10 Bsip.
[puratenb 4 kB CM 4 kB/2 OmY — — 10 Bsgop
Topmo3 4 kB CM 4 kB/2 OmD — — 10 Bagp
YCTpOWACTBO pacnpeaeneHmns 4 kB CM 4 kB/2 OmD

— — 10 Baoay

Harpysku
Llenu ynpaBnexus 2kBCM 2 kB/2 OmD = = 10 Bsgy
CraHpapTHas WwuHa 2 kB CM 2 kB/2 OMY) — — 10 Bsgo»
MpoBoaa pene 2 kB CM 2 kB/2 OMb — — 10 Bagp
[ononHuTenbHble  yCTpoii- 2kBCM H _ _
cTBa v wwHa Fieldbus 2 kB/2 Om 10 Bog
Kabenb ans LCP 2 kB CM 2 kB/2 OmY) = = 10 Bsgo»
BHewHee n1TaHne 24 B= 0.5 kB/2 Om DM _ _

2kBCM 1 kB/12 OM CM 10 Bsgop
Kopnyc _ _ 8 kB AD _

6 kB CD e

AD: 31eKTPOCTaTUYECKMIA pa3psiA Yepes BO3AYX
CD: 31eKTPOCTaTUYECKMIA pa3psia NpW KOHTaKTe
CM: cuHasHbIi pexum
DM: anddepeHumnanbHblii pexmm
1. HaBogka Ha 3kpaH kabens.

Tabnuua 2.2: NMoMexoyCcToMYMBOCTb
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2.10. NanbBaHn4eckasn pa3ssizka (PELV)

50

PELV obecrieunBaeT 3aUMTyC NOMOLLBIO O4EHb HU3KOro HanpsbkeHusi. CunTaeTcs, YTo 3awmTa ot
NOpakeHUs 3NEeKTPUYECKMM TOKOM obecneyeHa, ecrim NeKTpUYeckoe NUTaHne NMEET U30MSLMIO
Tvna PELV, 1 MOHTaX BbINOSIHEH B COOTBETCTBMM C TPebOBaHMAMM, N3NI0XKEHHBIMU B MECTHbIX /
roCyAapCTBEHHbIX HOpMaTuBax Ans UCTOYHUKOB PELV.

Bce knemmbl ynpasneHusi u BoiBogbl pene 01-03/04-06 cootseTcTBYIOT TpeboBaHnam PELV (3a-
LUMTHOE CBEPXHM3KOE HanpsikeHue) (3To He oTHocuTCa Kk H6nokam Hanpsbkennem 525-600 B u ¢
3a3eMJ/IEHHOV BETBbIO TPEYrosibHWKa Npy HanpsbkeHuy Boiwe 300 B).

lanbBaHu4eckas (rapaHTMpOBaHHas) pa3Bsi3ka AOCTUIAETCs MyTEM BbIMOSIHEHUS TPEBOBaHUIA MO
MOBbILUIEHHOW M30NALUMM M 32 CYET COOTBETCTBYHOLLEN ASIMHbI MYTEN yTeYek ToKa 1 3a30poB. 3Tn
TpebosaHus npuseaeHbl B ctaHgapte EN 61800-5-1.

KoMMNoHeHTbI, KOTOpble 06ecneymBatoT INEKTPUHECKYHO U30/ISILMIO B COOTBETCTBMM NPUBEAEHHBIM
HIKE OMMUCAHMEM, TAKXKe OTBEYAlOT TPEBOBaHMSAM MOBLILLEHHON M30MSILMM U BbIAEPXMBAKOT CO-
OTBETCTBYHIOLLME MCNbITaHMA cornacHo ctaHaapTy EN 61800-5-1.

lanbBaHNYECKy0 pa3Ba3Ky MOXHO BMAETb B LWIECTN MecTax (CM. PUCYHOK):

YTtobbl obecneunTsb 3awmTty PELV, BCEe coeanHeHNs C kneMMamu yrnpasneHus AO/KHbI ObiTb Bbl-
NOJIHEHbI B COOTBETCTBUM C TpeboBaHmamu PELV, HanpuMep, TEPMUCTOP AO/IKEH UMETb YCUIEH-
HYI0/ABOVHYIO M30M1ALMI0.

1. WNcTouHuk nutanmsa (SMPS) ¢ nsons-
uneit curHana Ubc, xapakTepusylo-
LLero Tekyluee HanpsikeHue npome- [ﬁé

|

w A
XYTOUHOW Lienu; N Z‘S

hod

2. YCTpOWCTBO yNpaBneHns TpaH3UCTo- -
pamn IGBT (3anyckatowme TpaHC- i 5242 . 2%
(opMaToOpbI/ONTONapb!). 6|

3. VaMepuTenbHble npeobpasosaTenu ' '
TOKa. ° Z bZ

I
[
B

130BA0S6.10

4.  OnTonapa, Moay’slb TOPMOXKEHUS.

PucyHok 2.2: ManbBaHuyeckas pasBssi3ka
BHyTpeHHMe uenu 3awmTsbl oT Hpoc-

KOB TOKa, (punbTpbl BY-nomex u yc-
TPOWCTBa AN M3MEPEHUs TemMnepa-

Typbl.
6. 3akasHble pene.

®yHKUMOHanNbHasa ranbBaHM4Yeckas passs3ka (Ha cxeme obo3HayeHa a u b) npeaHasHayeHa Ans
[OMOJTHUTENBHOMO PE3EPBHOMO NUTaHWs 24 B 1 ctaHgapTHOro uHtepdeiica wuHbl RS 485.

B cnyuae BbICOTbI Hag ypoBHeM Mopsi 6onee 2 kM obpaTuTech B komnaHuio Danfoss
Drives oTHocuTenbHo TpeboBaHuii PELV.
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HVAC Drive 2. Beegenue B VLT HVAC Drive

2.11. ToK yTeuku Ha 3eMNo

MpepynpexxaexHune.

MpUKOCHOBEHME K TOKOBEAYLUMM YacCTSM MOXET MPUBECTM K CMEPTU Aaxe nocne
TOro, kak obopyaoBaHue 6bin0 OTKNIOYEHO OT CETH.

Ybeautechb Takxxe, YTO OTK/OYEHbI BCE MPOYME BXOAHbIE HAMPsDKEHUS, Takmne Kak
CUCTEMbI pa3feneHunst Harpy3ku (MOAKYEHNE MPOMEXYTOYHOM Lieny NOCTOSIHHOIO
TOKA), a TaKXXe NOAKIOYEHNE ABUraTens Ans KMHETUYECKOro pe3epBMpoBaHUs.
Mpexae yeM KacaTbCst NIIOOLIX 3MEKTPUYECKUX AeTanei, noaoxaute He MeHee 15
MUHYT.

Bonee kOpoTKoe BpeMsi AOMYCTMMO TOSIbKO B TOM C/ly4ae, eC/iM 3TO Yka3aHo Ha nac-
NMopTHOMN Tabnnuke KOHKPETHOMO YCTPOWCTBA.

Tok yTeuku

ToK yTeuku Ha 3emsi0 npeobpasoBaTens 4acToThbl npesbiwaeTt 3,5 MA. Ana obec-
neyYeHnst HaIeXXHOro MeXaHNYEeCKoro NoacoeanHeHUs 3a3emMnsiollero kabens Kk ue-
N1 3a3emneHus (knemma 95) ceueHne Kabens [oMKHO 6biTb He MeHee 10 MM2 Unu
3a3eM/ieHne A0MKHO 6bITb BbIMOTHEHO ABYMS COOTBETCTBYIOLUMMM NPOBOAAMW, MPU-
COoeAVHEHHbIMU OTAENbHO.

[aTuMK OCTAaTOYHOro TOKa

TO YCTPOWCTBO MOXET CO34aBaTh NOCTOSIHHBIN TOK B 3aLUMTHOM NpoBoaHuke. Ecnn
ANS AOMNOSTHUTENBHON 3alMTbl UCMOb3YETCS AaTUMK ocTaToyHoro Toka (RCD), To
Ha CTOpPOHe MUTaHWs AO/MKEH YCTaHaBNMBaTbCA AATUMK OCTATOYHOIO TOKA TOMbKO
T1na B (¢ BpeMeHHOI 3aaepxkoi). CM. Takxke UHCTpykumio no npumMeHenuto RCD,
MN.90.Gx.yy.

3awmTHOE 3a3emrieHne npeobpasoBaTens YacToTbl U NMPUMEHEHUE AaTyMKa OcCTa-
TOYHOrO TOKa AO/MKHbI COOTBETCTBOBATbL FOCYAAPCTBEHHBIM M MECTHbLIM NpaBuniam.

2.12. YnpaBneHue C NoMowbi0 (PYHKLUMN TOPMOXKEHUA

2.12.1. Bbi60p TOPMO3HOro pe3ucropa

B HEKOTOPLIX MPUMEHEHUSIX, HANPUMEP B CUCTEMAX BEHTUIALMM TYHHENEN 1 NOA3EMHBIX CTaHLMI
METPO, )XeNnaTe/lbHO OCTaHaB/IMBaTh ABUraTeslb ropasao bbICTPee, YEM 3TOrO0 MOXHO AOCTUIHYTh
MyTeM YNpaBfeHWs 3aMeaneHWeM Unn npyu cBob04HOM BpalleHUM. B aTux ciydyasx MOXET uc-
No/b30BaThCs AMHAMUYECKOE TOPMOXEHWE C MOMOLLBI0 TOPMO3HOrO pesucTopa. lNpuMeHeHue
TOPMO3HOr0 pe3ncTopa 06ecrneynBaeT MOMOLEHUE BblAENSEMON SHEPTUM B TOPMO3HOM PE3M-
CTOpe, a He B Npeobpa3oBaTeNe YacToThbl.

Ecnv BenMumMHa KMHETMYECKOI 3Hepruu, nepeaaBaeMoli B PE3UCTOP B KAXAOM WHTepBasne Top-
MOXEHWSI, HE U3BECTHA, CPEAHIOD MOLLHOCTb MOXHO PAcCYMTaTh Ha OCHOBE BPEMEHW LMKNa M
BPEMEHN TOPMOXKEHWSI, 06Pa3YIOLLIMX NPEPLIBUCTbIN paBoumii LK. MpepbIBUCTbIN pabounit LK
pe3nCTopa NoKa3biBaeT MHTEPBAN BPEMEHM, B TEUEHWE KOTOPOro pe3vcTop Bk/oYeH. Ha npuse-
[EHHOM HMXKE PUCYHKE MOoKasaH TUMUYHBIA LUK TOPMOXKEHMS,
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2.12.2,
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MpepbIBUCTLIM pabounii LMK A4S PE3UCTOPA PaCcCUMUTLIBAETCS CNeayowmnM 0bpasom:
Paboymit ynkin = ty/T

T = BpeMs UMKNIa B CEKYHAAX
tb - BpEMs TOPMOXEHMSA B CEKYHAAX (3a BpeMs LMKNIA)

130BA167.10
Load 4

Speed
1

to|\ tal tc

Time

KomnaHusi Danfoss npegnaraet TOpMo3Hble pe3uctopbl ¢ paboumm umkiom 5, 10 n 40 %, npu-
rogHble Ans UCnonb3oBaHus ¢ npusogamu cepun VLT® FC102 HVAC. Ecnm npuMeHsieTcs pesu-
cTop ¢ paboumm umnknom 10 %, 3To NO3BONSIET MOr/OWaTh SHEPTMIO TOPMOXEHUS B TeveHne 10
% BpemMeHu LMK, B TO BpeMs Kak ocTanbHble 90 % BpeMeHu uukna UCnonb3ytoTcs Ans pac-
CeMBaHus Tensaa pe3ncTopoM.

33 4ONOMHUTENbHBIMW PEKOMEHAAUMAMM MO BblIGOpy 06paTUTeCh B KOMMaHuto Danfoss.

BHuMaHue

Mpy KOPOTKOM 3aMblKaHUM TOPMO3HOMO TPaH3UCTOpa MOLLHOCTb, paccenBaeMas B
TOPMO3HOM PE3NCTOPE, MOXET ObITb OrpaHMYeHa TOMbKO MyTEM OTKJIIOUYEHUS npe-
06pa3oBaTenst YaCToTbl OT NMUTAIOLLIEN CETU C MOMOLLbIO CETEBOMO BbIK/OUATENS UK

KoHTakTopa. (KOHTaKTOp MOXET ynpaBnaThcs Npeobpa3oBaTeneM YacToThl).

YnpassieHue C NOMOoLb (PYHKLIMN TOPMOXKEHMUS

TOpMOXXEHWE CNTYXKUT ANS OFPAHUYEHNS HAaNPSHKEHUS B MPOMEXYTOYHOM Lienu, Koraa AsuraTenb
paboTaeT B peXxuMe reHepaTopa. OTO NPOUCXOAMT, HaMpUMep, eC/liM Harpy3ka BpallaeT ABura-
TefNb, U B LEMM NOCTOSIHHOIO TOKA HaKan/MBaeTcsl SHeprus. TOpMO3 NpeacTaBnseT cobol cxemy
npepbiBaTeNs C NOAKIIOUYEHMEM BHELUHErO TOPMO3HOIO Pe3NCTOpa. BHeLLHee pasMelleHne Top-
MO3HOrO pe3nCTopa MMeeT creayioLume NpenMyLLecTBa:

- TOPMO3HOI PE3NCTOP MOXHO BbIBUPATb UCXOAS M3 KOHKPETHOrO NMPUMEHEHUS.

- SHEepruo TOPMOXKEHMS MOXHO paccenBaTb 3a Npeaenamu naHenu ynpasneHus, T.e. TaMm,
rAe 3Ta sHEeprua MOXXET UCNOJ1Ib30BaTbCA.

- B cnyuyae neperpysku TOPMO3HOrO PE3MCTOpa 3MEKTPOHHbIE 6/10KM NpeobpaszosaTens
YacToThbl He ByayT neperpeBaThCs.

TopMO3 3aLUMLLEH OT KOPOTKOrO 3aMblKaHUsi TOPMO3HOMO Pe3MCTopa, @ TOPMO3HOW TPaH3WUCTop
KOHTPO/IMPYETCS C LieNblo 06HAPY)XEHWsI €ro KOPOTKOro 3aMblkaHWs. [Jis 3awmMTbl TOPMO3HOIO
pe3ncTopa OT Neperpy3ku B Cllyyae BO3HUKHOBEHUSI HEMCMPABHOCTU Npeobpa3oBaTess YacToTbl
MOXET MCMO/Ib30BaTbCS peneiHblil/umMdpoBoi BbIXOA.
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HVAC Drive

Kpome Toro, TOpMO3HOM pe3ncTop o6ecrneumBaeT BO3MOXHOCTb CUMTLIBAHWS 3HAYEHUI MTHOBEH-
HOW MOLLHOCTU U CpefiHel MOWHOCTY 3a nocneaHue 120 cekyHA. TOPMO3 MOXKET TakXKe KOHTP-
0/IMPOBaTb MOLHOCTb TOPMOXeEHWs u obecneumBaTb, 4TObGbI OHa He MpeBbllwana npegena,
YyCTaHOBNEHHOrO B napameTpe 2-12. B napameTpe 2-13 BbibupaeTtcs dyHkums, koTopas byaet
BbIMOJHATLCS, KOr4a MOLUHOCTb, NepeaBaeMasl Ha TOPMO3HOW Pe3NCTOp, NPEBLICUT npeaen, yc-
TaHOB/EHHbIN B NapameTtpe 2-12.

BHuMaHue

KOHTpO/Ib MOLLHOCTX TOPMO3a He SIBNSIETCS 3alUMTHOM dyHKUMEN: Ans 3TOW Uenu
TpebyeTcs TennoBoe pene. Llenb TOPMO3HOro pesncTopa He 3alMiieHa OT YTeYKU
Ha 3eMnto.

BMecTo chyHKLMM TOPMOXEHUSI MOXXHO C MOMOLLbIO NapaMeTpa 2-17 BbibpaTb DYyHKUMIO KOHTPO/Ib
neperanpsxerns (MCKNoYas TOPMO3HOM pe3ncTop). JaHHas (pyHKUMS aKTMBHA ANst BCEX arpe-
ratoB. OyHKUMS AaET BO3MOXHOCTb M3bexaTb OTK/IoUEeHMs: Npeobpa3oBaTens 4acToTbl Npy BO3-
pacTaHUW HaNPsH>KEHWUS B LLENW NOCTOSIHHOMO ToKa. 3TO AOCTUraeTcs nyTeM YBEMUYEHUS BbIXOAHOM
4YacToTbl C LieNbio OrpaHnyeHns HanpsHKeHWs1, MOCTyNatoLLero U3 Lieny NOCTOSIHHOMo Toka. [laHHast
yHKUMS yaobHa, HanpuMmep, NpU O4YeHb KOPOTKOM BPEMEHW 3aMeasieHusl, NMOCKOMbKY npeaoT-
BpaLlaeTcs OTKIoYeHne npeobpasoBaTens YacToTel. B 3TOM cnyyae BpeMs 3aMensieHust yBenu-
ynBaeTcs.

2.13. YnpaBneHue MexaHUN4YeCKMM TOpMO30M

2.13.1. Npoknagka kabenen

OtBeyatoT TpeboBaHusiM IMC (BUTblE/3KpaHMPOBaHHbIE)
NSt yMEHbLUEHNS SNEKTPUYECKMX MOMEX OT NMPOBOAOB MEXAY TOPMO3HbLIM PE3UCTOPOM M NPeot-
pa3oBaTeNeM YacToTbl, NPOBOAA AO/MKHbI BbITb CBUTHI.

Ans ynydieHus xapaktepuctuk SMC MOXET MUCMOMb30BaThCs METAMIMUECKUI SKpaH.

2.14. OkcTpeManbHble paboune ycnosus

KopoTtkoe 3ambikaHue (Mexay ¢dasamu aoBuratens)

Mpeobpa3zoBaTesib YaCTOTbl UMEET 3aLUUTY OT KOPOTKOrO 3aMblKaHWs, OCHOBAHHYIO Ha M3MEePEHNUM
TOKa B KaXzon u3 Tpex ¢a3 ABuraTens wav B LiEnM NocTOsIHHOMO Toka. KopoTkoe 3aMblkaHue
MeXAy ABYMSI BbIXOAHbIMK ha3aMy MPUBOAMT K reperpyske MHBepTopa Nno Toky. MHBepTop OT-
KJTOUUTCS OTAENBbHO, KOrAa TOK KOPOTKOrO 3aMblkaHWsl NPEeBbICUT AOMYCTUMOE 3HayeHue (aBa-
PUIHBINA cUrHan 16 — oTKItYEHUE C 6/TOKMPOBKON).

[Ans 3aWwmTel NpUBOAA OT KOPOTKOIO 3aMblKaHUsSi Ha BbIXOAAX pacripefiefieHnsl Harpysku 1 TopMo-
YKEHUS| 0BpaTUTECH K PYKOBOASALLMM YKa3aHMsIM MO NPOEKTUPOBAHMIO.

KomMMmyTaums Ha Bbixoae

KoMMyTauus Leneii Ha BbIXxoe MeXay ABUraTeNieM U npeobpasoBaTesieM YacToThl BMOSIHE AOMNY-
cTuMa. Jlrobasi KOMMyTauuMsl Ha BbIXOAE HE MOXET NPUBECTU K NOBPEXAEHUIO NpeobpasoBaTesisi
YyacToTbl. OAHAKO MOXET MOSIBUTLCA COOBLUEHNE O HEUCMPABHOCTY.

MepeHanpsxeHue, co3gaBaeMoe ABUraTesieM B reHepaTopHOM peXxume
HanpsikeHVe NpoOMeXyTOUHON Lieny YBENMYMBAETCS, KOraa ABWUraTeslb NePEXoAMT B reHepaTop-
HbI PEXWUM. ITO NMPOUCXOAUT B CIEAYIOLLMX CTyYasiX.
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2.14.1.
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1.  Harpyska packpyuuBaeT gsuratesib (NMpy NOCTOSIHHOV BbIXOAHOM YacToTe npeobpasosa-
Tens), T. €. Harpyska OTAAeT SHEPrvio ABUraTeNto.

2. B npouecce 3ameaneHust (YMeHbLUEHWS CKOPOCTM) Mpu GOMbLIOM MOMEHTE MHEepumw,
HWU3KOM TPEHWM U CIMLLKOM ManoM BpEMEHW 3aMef/IeHns, HeLOCTaTOYHOM ANst paccen-
BaHWS dHEPrum B BUAE NoTepb B Npeobpa3oBaTene 4acToThbl, ABUraTene U yCTaHOBKe.

3. HeBepHas HaCTpOVIKa KOMMEHCaUUN CKOJIbXXEHUA MOXXET NMpPUBECTU K MOBbILLEHUNIO Ha-
Nps>KEHNA B LENU NMNOCTOAHHOIO TOKa.

Brok ynpaBneHnst MOXET MbITaTbCst CKOPPEKTUPOBATL M3MEHEHME CKOPOCTM, €C/IN 3TO BO3MOXHO
(nap. 2-17 KoHTposib nepeHanpskerHns) .

Mpy AOCTMXKEHWUWN OMpeAeneHHOro YPOBHSI HaMpsKeHWUs MHBEPTOP OTKIIIOYAETCS ANs 3alumThl
TPaH3WUCTOPOB M KOHAEHCAaTOPOB MPOMEXYTOYHON Lienu.

[ns Bbibopa cnocoba perynMpoBaHus YpOBHSI HaNPsHXKEHUS MPOMEXYTOYHOM Lienu CM. napameTpbl
2-10 n 2-17.

MponagaHue HanNpsKeHUs ceTn

Mpwv nponagaHnn HanpshkeHns ceTn npeobpasoBaTesb YacTOThl NPoAoHKaeT paboTaTh, NoKa Ha-
NPsHKEHNE NMPOMEXYTOYHOM LenU HEe CHU3UTCS A0 MUHUMAJIbHOMO YPOBHSI, MPU KOTOPOM MPOMUC-
XOOMT BbIK/IOYEHME Npeobpa3oBaTensi; 0OblMHO HanpshkeHue OTKMoYeHMs Ha 15 % Huxke
MUHMMAsbHO AOMYCTUMOrO HaMpsHKEHWS MUTaHMS, Ha KOTOPOe paccyMTaH npeobpasosaTensb.

MpoaomKUTENBHOCTD pa60TbI MHBEPTOPa npu Bblbere onpeaenseTcsa Hanps>XeHNEM CETU nNepen
nponagaHMEM NUTaHNA U Harpy3|<017| asuratens.

CraTtuueckas neperpyska B pexxuMme VVC plus (BEKTOPHOro ynpasJieHMsi Hanpshke-
HUeM)

Mpu neperpy3ke npeobpasoBaTens 4acToTbl (AOCTUFHYT MpeAen MOMEHTa, 3afaHHbli nap.
4-16/4-17) perynatopbl YMEHbLUAKT BbIXOAHYO YaCTOTY A/l CHUXKEHUS Harpy3ku.

Mpu cUnbHOW Neperpyske TOK MOXET OKa3aTbCsl CTOMb 6OMbLUMM, YTO 3TO NPUBEAET K OTKIIHOYE-
HMIO Nnpeobpa3oBaTtens 4YacToTbl NpuMepHO Yepe3 5-10 c.

PaboTta Ha npeaenbHOM KpyTslleM MOMeHTe orpaHuyeHa BpemeHeMm (0-60 c), KOTopoe 3apaeTcs
napameTpom 14-25.

TennoBas 3awjuMTa ABUrartens

TemnepaTypa ABUraTesns BblUMCISIETCS UCXOAS U3 TOKa ABUraTenNsl, BbIXOAHOM YacTOTbl U BpEMEHM
WM XapakTepucTuk Tepmuctopa. CMm. napametp 1-90 B rnase /JporpaMmuposaHme.

g
2000 §
! 3
1000 !
§ s
ANEAY
4 ANRAN
M W\
\\\

100 \Q\\‘ L —four= 1 x fun
60 — four= 2 x fyn
ig four= 0.2 x fyy
30
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 3. Bbibop VLT HVAC

3. Bbi6op VLT HVAC

3.1. TexHnuyeckue gaHHbIE

3.1.1. NMutanue ot cetn 3 x 200-240 B~

HopmanbHas neperpyska 110 % B TeueHue 1 MUHYTbI

IP 20 A2 A2 A2 A3 A3
IP 21 A2 A2 A2 A3 A3
IP 55 A5 A5 A5 A5 A5
IP 66 A5 A5 A5 A5 A5
MutaHue ot cetn 200-240 B~

MNpeobpazoBaTenb YacToThI PiK1 P1K5 P2K2 P3KO P3K7
TunoBasi MOLWHOCTb Ha Bany [KBT] 1.1 1.5 2.2 3 3.7

TunoBasi MOWHOCTb Ha Bany [N.C.] npu HanpsbxeHun 208 B 1.5 2.0 2.9 4.0 4.9
BbIXOAHOW TOK

IMTENbHBIN
A 6.6

(3 x 200-240 B) [A] 7.5 106 125 16.7

MpepbIBUCTLIN
%ﬂ S o B 73 83 117 138 184
oo [LnvTenbHbIn
] MotwHoCTb (208 B~) [KBA] 238 270 3.82 450 6.00

A»%: Makc. ceueHune kabens:

(ceTeBoli, ans Asuratens, Ans
TOpMO3a) 4/10
[mm2 /AWG] 2

Makc. BXogHOW TOK

[OnuTenbHbIn
(3 x 200-240 B) [A] 59 68 95 113 150
FIpepIBUCTLA 6.5 7.5 10.5 12.4 16.5

(3 x 200-240 B) [A]

Makc. Tok npefll?. NAaBKMX 20 20 20 32 32
Loed npegoxpaHutenen®) [A]
{0 OkpyxxatoLas cpeaa
9950 PacyeTHble MoTEpM MOLLHOCTH
m) npy HOMWHANbHOW MakcMManb- 63 82 116 155 185
HOit Harpy3ke [Br] 4
— Bec, kopnyc IP 20 [kr] 4.9 4.9 4.9 6.6 6.6
Bec, kopnyc IP 21 [kr] 5.5 5.5 5.5 7.5 7.5
Bec, kopnyc IP 55 [kr] 135 135 135 13,5 135
Bec, kopnyc IP 66 [kr] 135 135 135 135 135
Kna3 096 0.96 0.96 096 0.96
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

HopmanbHasi neperpy3ska 110 % B TeyeHue 1 MUHYTbI

IP 21 B1 B1 B1 B2
IP 55 B1 B1 B1 B2
IP 66 B1 B1 Bl B2
MutaHue ot cetn 200-240 B~
Mpeobpa3oBaTesnb 4acToThl P5K5 P7K5 P11K P15K
TnnoBasi MOWHOCTb Ha Bany [KBT] 5.5 7.5 11 15
TunoBasi MOWHOCTb Ha Bany [N1.C.] mpy HanpsbkeHun 208 B~ 7.5 10 15 20
BbIXOAHOW TOK

[AnuTenbHbIN

(3 x 200-240 B) [A] 24.2 30.8 46.2 59.4

MpepbIBUACTLIN

(3 x 200-240 B) [A] 26.6 33.9 50.8 65.3

AnureribHoin 87 111 166 21.4

MowHocTtb (208 B~) [KBA]
Makc. ceveHve kabensi:
(ceTeBoWi, ans ABuratens, Ans
TOpMO3a) 10/7 35/2
[MM2/AWG] 2

Makc. BXOAHOM TOK

LnnTeNbHbIN
(3 x 200-240 B) [A] 22.0 28.0 42.0 54.0
MpepbIBUCTLIN
(3 x 200-240 B) [A] 24.2 30.8 46.2 59.4
:Iakc. TOK, npelp)ts. nnaskve oo 63 63 80

- peaoxpaHutenu®) [A]

f@% OKpyXatoLas cpeaa

0090 PacyeTHble noTepu MOLLHOCTM

m) npy HOMUHanNbHOM MakcuManb- 269 310 447 602

HOI Harpyske [BT] 4
Bec, kopnyc IP 20 [kr]
Bec, kopnyc IP 21 [kr] 23 23 23 27
Bec, kopnyc IP 55 [kr] 23 23 23 27
Bec, kopnyc IP 66 [kr] 23 23 23 27
Kng3? 0.96 0.96 0.96 0.96
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 3. Beibop VLT HVAC

HopmMmanbHasi neperpy3ska 110 % B Te4eHue 1 MUHYTbI

IP 20

P21 C1 C1 C1 c2 Cc2
IP 55 C1 C1 Cc1 c2 c2
IP 66 C1 C1 C1 c2 c2
MutaHue ot cetn 200-240 B~

MNpeobpazoBaTenb YacToThI P18K  P22K  P30K P37K P45K
TunoBasi MOLWHOCTb Ha Bany [KBT] 18.5 22 30 37 45
TnnoBasi MOLWHOCTb Ha Bany [N.C.] npu HanpsxeHun 208 B 25 30 40 50 60

BbIXOAHOM TOK

nuTenbHbIn

(3 x 200-240 B) [A]
MpepbIBUCTbIN

(3 x 200-240 B) [A]
OnuTenbHbIi

MotwHocTb (208 B~) [kBA]
Makc. ceyeHue kabens:
(ceTeBoli, ans Asuratens, Ans 95/4/0
TOpMO3a) 50/1/0
[MM2/AWG] 2

74.8 88.0 115 143 170

823 96.8 127 157 187

269 317 414 51.5 61.2

120/250
MCM

Makc. BXogHOMW TOK

[nnTenbHbIl
(3 x 200-240 B) [A] 68.0 80.0 104.0 | 130.0 154.0
lMpepbIBUCTbIi
(3 x 200-240 B) [A] 74.8 88.0 114.0 | 143.0 169.0
.T;gzéxgg:&mlﬁ?? e 125 125 160 | 200 | 250

{0 OKpy>XaroLLas cpeaa

0Q90 PacuyeTHble MoTepu MOLLHOCTH

- Npy HOMWHANbHOW MakcuManb- 737 845 1140 1353 1636
HOt Harpy3ke [BT] 4
—7 Bec, kopnyc IP 20 [kr]

Bec, kopnyc IP 21 [kr] 45 45 65 65 65
Bec, kopnyc IP 55 [kr] 45 45 65 65 65
Bec, kopnyc IP 66 [kr] 45 45 65 65 65
Kna3 096 0.97 0.97 0.97 |0.97
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

3.1.2. NMutanHue ot cetn 3 x 380-480 B~

HopmanbHasi neperpy3ska 110 % B TeyeHue 1 MUHYTbI

Mpeobpa3oBaTenb YacToTbI P1K1 P1K5 P2K2 P3KO P4KO | PSK5 P7K5
TunoBasi MOWHOCTb Ha Bany [KBT] 1.1 1.5 2.2 3 4 5.5 7.5
TunoBas MOLWHOCTb Ha Basny [N.Cc.] Npu Hanpsi- 15 2.0 2.9 4.0 53 75 10
xeHun 460 B

IP 20 A2 A2 A2 A2 A2 A3 A3
P21

IP 55 A5 A5 A5 A5 A5 A5 A5
IP 66 A5 A5 A5 A5 A5 A5 A5
BbIxogHOM TOK

[AnnTenbHbIN

(3 x 380-440 B) [A]
MpepbIBUACTLIN

(3 x 380-440 B) [A]
[AnnTenbHbIN

(3 x 440-480 B) [A]
lMpepbIBACTbIN

(3 x 440-480 B) [A]
[nvTenbHas MOLWHOCTb, KBA
(400 B~) [kBA]

[nuTtenbHas MOLWHOCTb, KBA
(460 B~) [kBA]

Makc. ceueHve kabens:
(ceTeBoW, ans ABvratens, ans

3 4.1 5.6 7.2 10 13 16
3.3 4.5 6.2 7.9 11 143 17.6
2.7 3.4 4.8 6.3 8.2 11 14.5
3.0 3.7 5.3 6.9 9.0 | 121 154

2.1 2.8 3.9 5.0 6.9 9.0 11.0

2.4 2.7 3.8 5.0 6.5 8.8 11.6

TOpMO3a) 4/
[Mm%/ 10
AWG]?

Makc. BXOQHOW TOK
[NnTeNbHbIN

(3 x 380-440 B) [A] 2.7 3.7 5.0 6.5 9.0 11.7 144

MpepbIBUCTbI

(3 x 380-440 B) [A]
[NnTeNbHbIN

(3 x 440-480 B) [A]
MpepbIBUACTbIN

(3 x 440-480 B) [A]

Makc. TOK, MpeaB. MN/aBKue
npenoxpanutenu?) [A]
Okpyxatowas cpeaa
PacyeTHble MOTEPM MOLLHOCTU
npy HOMWHANBLHOM MakcuManb- 58 62 88 116 124 187 255
HOM Harpyske [BT] ¥

3.0 4.1 5.5 7.2 9.9 129 158

2.7 3.1 4.3 5.7 7.4 9.9 13.0

3.0 3.4 4.7 6.3 8.1 109 143

10 10 20 20 20 32 32

Bec, kopnyc IP 20 [kr] 4.8 4.9 4.9 4.9 4.9 6.6 6.6
Bec, kopnyc IP 21 [kr]

Bec, kopnyc IP 55 [kr] 13.5 13,5 13,5 13,5 13.5 |142 142
Bec, kopnyc IP 66 [kr] 13.5 13,5 13,5 13,5 13,5 |142 142
Kna? 096 097 097 097 097 |097 0.97
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 3. Beibop VLT HVAC

HopmMmanbHasi neperpy3ska 110 % B Te4eHue 1 MUHYTbI
MpeobpazoBatesb YacToThl P11K P15K P18K|P22K P30K| P37K P45K P55K|P75K | P9OK
TunoBasi MOLWHOCTb Ha Bany [KBT] 11 15 185| 22 30 37 45 55 | 75 90

Tvnosas MowkocT Ha Bany [n.c.l 45 55 5 | 30 40 | 50 60 75 | 100 125
npv Hanpshxexun 460 B

IP 20

IP 21 B1 Bl B1 B2 B2 C1 Cl Ci C2 Cc2
B1 Bl B1 B2 B2 C1 C1 C1 C2 C2

IP 55

IP 66 B1 Bl Bl B2 B2 C1 Cl Ci1

BbIXOAHOM TOK

[nnTenbHbIin

(3 x 380-440 B) [A]
lMpepbIBUCTBIi

(3 x 380-440 B) [A]
AnnTenbHbIin

(3 x 440-480 B) [A]
lMpepbIBUCTBIi

(3 x 440-480 B) [A]

24 32 375|44 61 | 73 90 106 | 147 | 177
26,4 35.2 413|484 67.1|80.3 99 117 | 162 | 195
21 27 34 | 40 52 | 65 80 105|130 | 160

23.1 29.7 37.4| 44 616|715 88 116| 143 | 176

OnvTenbHas MoLL-

HOCTb, KBA 16.6 22.2 26 |30.5 42.3|50.6 624 73.4| 102 | 123
(400 B~) [kBA]

[OnvtensHas MOLL-

HOCTb, KBA 16.7 21.5 27.1 319 41.4|51.8 63.7 83.7| 104 | 128

(460 B~) [KBA]
Makc. ceveHue kabens:
(ceTeBoil, Ana ABura-
Tens, Ans TopMo3a)
[Mm%/
AWG] 2

Makc. BXxogHOM TOK

10/7 35/2 50/1/0 104 | 128

[NnTenbHbIN

(3 x 380-440 B) [A]

MpepbIBUCTbIN

(3 x 380-440 B) [A]

AnuTensHbIn

(3 x 440-480 B) [A]

MpepbIBUCTbIN
——= (3 x440-480 B) [A]
] Makc. TOK, npeas.
255 nnaBkue npeaoxpaHu- 63 63 63 63 80 | 100 125 160 | 250 | 250
logaol Tenu®) [A]
=) OKkpyxatolLas cpeaa
PacueTHble norepu
MOLLHOCTU MpU HOMM-
HaNbHOM  MaKcuMaJib-
HOI1 Harpy3ke [Br] 4
Bec, kopnyc IP 20 [«kr]
Bec, kopnycIP21[kr] 23 23 23 | 27 27 | 45 45 45| 65 | 65
Bec, kopnyc IP55[kr] 23 23 23 | 27 27 | 45 45 45 | 65 65
Bec, kopnyc IP 66 [kr] 23 23 23 27 27 45 45 45 = =
Kna® 0.98 0.98 0.98|0.98 0.98|0.98 0.98 0.98| 0.98 | 0.99

22 29 34 | 40 55 | 66 82 9 | 133 | 161

242 319 37.4| 44 605|726 90.2 106 | 146 | 177

19 25 31 | 36 47 | 59 73 95 | 118 | 145

20.9 27.5 34.1|39.6 517|649 80.3 105 | 130 | 160

|

278 392 465 | 525 739 | 698 843 1083|1384 | 1474
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

3.1.3. NutaHue ot cetn 3 X 525 -600 B~ (Tonbko FC 102)

MuTtaHue ot cetn 3 x 525 -600 B~ (Tonbko FC 102)
P3K
FC 102 P1K1 P1K5 P2K2 P3KO0 7 P4KO P5K5 P7K5
TunosagMowHocTo HaBA- 4y 15 25 3 37 4 55 75
ny [kBT]

BbIXOAHOM TOK
AnuTenbHbIi
(3 x 525-550 B) [A]
lMpepbIBUACTbIN
(3 x 525-550 B) [A]
AnuTenbHbIi
(3 x 525-600 B) [A]
lMpepbIBUACTbIN
(3 x 525-600 B) [A]
[nuTenbHas  MOLLUHOCTb
(525 B~) [KBA]
[OnvuTenbHas  MOLLHOCTb
(575 B~) [KBA]
Makc. ceveHve kabens
(ceTeBoW, ansa gsuratens, 24 - 10 AWG
Anst TOpMO33a) 0,2 - 4 Mm2
[AWG]? [MM2]
Makc. BXOAHOMW TOK

[nuTenbHbIi

(3 x 525-600 B) [A]

lMpepbIBACTbIN

(3 x 525-600 B) [A]
— Makc. TOoK, npeaB. nnas-
(| kme  npepoxpanutenul 10 10 20 20 - 20 32 32
o [A]
20 Okpy>xatoLas cpeaa

B PacuyeTHble noTepn MoLl-

g HOCTW NpU HOMMHANbLHOW
MaKCMMasnbHON Harpyske
[BT] ¥
Kopnyc IP 20
Bec, 65 65 65 65 - 65 66 66
kopnyc IP 20 [kr] ) ) ) ) ) ) )

Knas 097 097 097 097 - 097 097 097

2.6 2.9 4.1 5.2 - 6.4 9.5 11.5

2.9 3.2 4.5 5.7 = 70 105 127
24 2.7 3.9 4.9 - 6.1 9.0 11.0
2.6 3.0 4.3 5.4 = 6.7 9.9 121

2.5 2.8 3.9 5.0 - 6.1 9.0 11.0

24 2.7 3.9 4.9 = 6.1 9.0 11.0

2.4 2.7 4.1 5.2 - 5.8 8.6 10.4

2.7 3.0 4.5 5.7 = 6.4 9.5 11.5

50 65 92 122 - 145 195 261

1) Tunbl NnaBkUX NpeaoxpaHUTeneil NpUBEAEHb! B pa3aene /11aBkue rpegoxpaHnTen.
2) AMepVKaHCKWIA COPTaMEHT MPOBOAOB.

3) U3mepsieTcst Npu NOAK/YEHUN ABUraTENsS! SKPAHUPOBAHHLIM KabeneM AnvMHOM 5 M
npy HOMWHANBHOM Harpy3ke U HOMUMHAMNBLHON YacToTe.

4) TunoBble 3HaYeHWsl MOTEPb MOLHOCTM NPUBOAATCS NPU HOMMHASIbHOM Harpyske,
NpeanonaraeTcs, YTo OHN HaxXoAsTCa B npeaenax gonycka +/-15 % (gonyck cBsa3aH ¢
M3MEHEHUSIMW HaMPSXKEHUS! U Pa3fIMuMEM XapaKTEPUCTUK Kabeneit).

3HaueHns nony4deHsbl ucxoas u3 KMz tunosoro asuratens (rpaHuua KMA2/KNas). ans
asuratenen ¢ 6onee Hu3kuM KM notepy B npeobpasoBaTesie BO3PacTaloT U HA060pOT.
Ecnu yacToTa KOMMyTauum NpeBbLILLAET HOMUHAMBbHYIO, NOTEPU MOMYT CYLLUECTBEHHO BO3-
pacTtu.

MpuBeaeHHbIE AaHHbIE YYUTLIBAKOT MOLHOCTb, NOTPebISeMyt0 NaHeNbo yNpaBieHus u
TMMNOBbLIMU MSIAaTaMu ynpaBneHus. [JononHUTENbHbIE YCTPOMCTBa M Harpy3ka Mnosib30Ba-
Tens MOryT NPUBECTU K YBEMYEHUIO NOTePb Ha BennumHy A0 30 BT. (XoTs 06b14HO npu
MOJTHOM HarpysKe NaTbl YNpaBiAeHUs 1 Npy YCTAaHOBKE AOMOMHUTENbHBIX NIaT B rHe3aax
A unu B yBenuueHue noTepb COCTaBNSIET BCero 4 BT Ans kaxaon nnathl).

HecMoTps Ha TO, UTO M3MePEHMSI BbINOMHSAIOTCS C MOMOLLbIO CAaMOro COBpEMEHHOro 060-
PYAOBAHUS, MOrPeLIHOCTb HEKOTOPbIX M3MEPEHNIN MOXKET COCTaBNSATh +/-5 %.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 3. Beibop VLT HVAC

CpeacTBa v hyHKUMU 3almMThI:

. DneKTpOHHasi TENOBas 3aluMTa ABUraTesst OT NeperpysKku.

. KoHTponb TeMnepaTypbl paguatopa obecrneyvBaeT OTK/IIOUeHKe npeobpasoBaTens npu
AocTmkeHun Temnepatypbl 95 °C £ 5 °C. C6poc 3awmTbl OT NeperpeBa HEBO3MOXEH 10
Tex Mnop, Noka TemnepaTtypa paaunatopa He cTaHeT Hmke 70 °C = 5 °C (YkasaHwue: 3Tu
TeMmnepaTypbl MOryT U3MEHATLCS B 3aBUCMMOCTM OT MOLLHOCTW, Kopryca u T.4.). MNpu-
Boa VLT HVAC umMeeT dyHKUMIO aBTOMATUYECKOrO CHUXEHUS NMapaMeTpoB, NpeaoTepa-
LwaroLyto Harpes paguatopa go 95 °C.

4 I'Ipeo6pa3OBaTenb YacTOTbl 3aLUMLLEH OT KOPOTKOro 3aMblkaHus knemm asuratens U, V,
W.

. Mpun noTepe asbl CETEBOrO 3M1EKTPONUTaHKS NpeobpasoBaTelb YaCTOTbl OTK/IHOUAETCS
WNK BbIAAET NpeaynpexaeHue (B 3aBUCUMOCTU OT Harpysku).

e KOHTPO/ib HaNPsDKEHUS! B MPOMEXYTOUHON Lienn 06ecrneynBaeT OTKIOYeHUe npeobpas-
0BaTeNs YacTOTbl NPY 3HAUUTENBHOM MOHWKEHWM UMM MOBbILUEHWI 3TOMO HAMNPSHKEHMS.

] Mpeobpa3oBaTenb 4acToThbl 3alMLLEH OT KOPOTKOr0O 3aMblKaHWsl Ha 3eMt0 KJIEMM ABU-
ratena U, V, W.

Murtatowas cetsb (L1, L2, L3):

HanpspkeHve nutaHus 200-240 B £10 %
HanpsihxeHne nuTaHus 380-480 B £10 %
HanpsbkeHve nuTtaHus 525-600 B £10 %
YacToTa nuTatoulen cetu 50/60 'y
Makc. kpaTKOBpeMeHHas acumMMmeTpus ¢as nu-
TaloLen cetn 3,0 % OT HOMWHANBLHOMO HanNPsHKEHUS NUTAHUS
> 0,9 HOMMHAMNBHOMO 3HAYEHWs NMPY HOMWUHA/BHON Ha-
KoaduumeHT akTmBHOM MowHOCTH (A) rpyske
KoacdurumeHT peakTUBHOW MOLLHOCTM (COS () OKONO eAUHULLbI (> 0,98)

Yucno BKIOYEHUI BXoAHOro nuTtaHma L1, L2, L3 < kopnyc Tvna A He 6onee 2 pa3 B MUHYTY
Yncno BKOYEHMI BXOAHOrO NuTaHus L1, L2, L3 > kopnyc Tvna B,

C He 6onee 1 pasa B MUHYTY
YcnoBusi OKpyXKatowwei cpeabl B COOTBETCTBUM C KaTeropusi no nepeHanpsixexuto I1I/cre-
TpeboBaHueM ctaHaapTa EN60664-1 neHb 3arpsisHeHns 2

YCTPOVICTBO MOXET UCIIO/Ib30BaTbCS B CXEME, CITOCOOHOM BblAaBaTh CUMMETPUYHBIN TOK HE 60-
snee 100,000 amriep (3¢p@. 3HaqveHne) npu MaKc. HanpsxerHnn 240/480/600 B.

Bbixoa Ha auratens (U, V, W):

BbixogHoe HanpsxeHue 0-100 % OT HanpsKeHUs NUTaHus
BbixogHas yacTtoTa 0-1000 Ny
Yncno KoMMyTaUmiA Ha BbiIxoae be3 orpaHnyeHns
OnnTenbHOCTb N3MEHEHNST CKOPOCTU 1-3600 c

XapaKTepUCTUKMKPYTSLLErOMOMEHTA:

MycKkoBOMMOMEHT (MOCTOSIHHBIMMOMEHT) Hebonee 110% BTeyeHne 1 MUH"
IMyCKOBOWMKPYTSALUMIAMOMEHT Hebonee 120% BTeyeHue 0,5 c*
MeperpyskanoMoMeHTy (MOCTOSIHHLINMOMEHT) Hebonee 110% BTeueHne 1 MUH"

*3HaqeHnABMPOLEHTAXOTHOCITCIKHOMUHA/IbHOMYMOMEHTYIpusoga VLT HVAC.

[JnuHa n ceyeHve kabenen:

Makc. anvHa skpaHupoBaHHoro/6poHmpoBaHHoro kabens gsuratens  pusoa VLT HVAC: 150 m
Makc. AnvMHa HesKpaHWpoBaHHOro/HebpoHWpoBaHHOro kabens asu-

ratens Mpusoag VLT HVAC: 300 M
Makc. ceyeHve NPOBOAOB K ABUraTesto, CETU, pa3feneHunio Harpy3ku n Topmosy *
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

62

Makc. ceyeHue MpoBOAOB, MOAK/IOYAEMBIX K KIIEMMaM yrpa-

B/IEHMS MPU MOHTAXE XKECTKUM NMPOBOAOM 1,5 MM%/16 AWG (2 x 0,75 MMm2)
Makc. ceyeHue NpoBOAOB, NOAKIIOYAEMbIX K KEMMaM YNpaB/ieHUst MpyU MOH-

Taxke rmbkuM kabenem 1 Mm%/ 18 AWG
MaKc. ceyeHMe NPOBOAOB, NMOAKIOYAEMBIX K KIIEMMaM yrpaB/ieHUsl Npyu MOH-

Ta)ke kabenem C LEeHTpanbHON XUIou 0,5 Mm2 /20 AWG
MWH. ceyeHne NpoBOAOB, NOAKIOYAEMBIX K KITlEMMaM YrpaBrieHns 0,25 mMMm?

* LornosiHnTe/ibHbIE CBEAEHNUS CM. B 786/1MLaX CETEBOIO MUTAHMS.

Lincposbie Bxoabl:

MporpaMmMupyemble LUMdpOBbIE BXOAHI 4 (6)
Homep KneMmbl 18, 19, 279, 29, 32, 33,
Jloruka PNP nnn NPN
YpoBeHb HanpsKeHns 0-24 B=
YpoBeHb HanpskeHus, nornyeckoro 0 PNP <5B=
YpoBeHb HanpsbkeHus, normdeckoin 1 PNP >10 B=
YpoBeHb HanpsikeHus nornveckoro 0 NPN > 19 B=
YpoBeHb HanpsxkeHusi normdeckoit 1 NPN < 14 B=
MakcrManbHoe HarnpsbkeHWe Ha Bxoae 28 B=
BxopHoe conpoTtusneHue, R; 0kono 4 kKOm

Bce uyngpoBbie BXOAbI MMEIOT a/IbBaHNYECKYIO PA3BSI3KY OT HArpsKkeHus riutaHns (PELV) u
APYrnx BbICOKOBO/IbTHBIX KIIEMM.
1) Knemmel 27 n 29 MOryT 6bITb TakKe 3aMporpamMmMmupoBaril KaK BbIXO4HbIE.

AHanorosble BX0Ab!:

Konnyectso aHanorosbix BXOAOB 2
Homep KneMmbl 53, 54
Pexxmmbl HanpspxkeHne unu Tok
Bbi6op pexxuma MNepekntoyatenn S201 n S202
Pexxum HanpsxkeHus Mepekntoyatens S201/S202 = BbIK/ (U)
YpoBeHb HanpsKeHns : o1 0 o +10 B (MacwTabupyembiin)
BxopHoe conpoTtusneHune, R; okosno 10 kOm
MakcmManbHoe HanpshkeHue +20B
Pexxum Toka MNepexkntovatens S201/S202 = BKJ1 (1)
YpoBeHb ToKa ot 0/4 no 20 MA (MacluTabupyembiit)
BxopHoe conpoTtusneHue, R; Okono 200 Om
MakcMasnbHbIM TOK 30 MA
Paspelarowas cnocobHOCTb aHanoroBbIX BXOAOB 10 6uT (+ 3HaK)
TOYHOCTb aHanoroBbIX BXOAOB MorpelwHocTb He 6onee 0,5% OT NOHOM LUKasb
Monoca vactot 1200 'y

AHA/I0r0BbIE BXOLb! MEIOT a/IbBAHUYECKYIO PA3BS3KY OT HAINPAXeHus rutarus (PELV) u apyrux
BbICOKOBO/TbTHbIX K/IEMM.

130BA11/.10 rPELV isolation

+24V -

Control
18 -

Mains

High
37 — voltage

Motor

Functional
isolation

v

DC-Bus

F N
A 4

RS485 —
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
3. Beibop VLT HVAC

HVAC Drive

MMI'IYJ'I bCHbl€ BXOAbl:

MporpaMmmmpyemble MMMNYbCHbIE BXOAbI 2
Homepa kneMM MMNynbCHbIX BXOA0B 29, 33
MakcuManbHas YacToTa Ha knemmax 29/33 110 kl'y (AByXTakTHOE ynpaBieHue)
MakcuManbHas YacToTa Ha knemmax 29/33 5 kI'y (C OTKPbITLIM KOJINIEKTOPOM)
MUWHUManbHaa YactoTa Ha kiemMme 29/33 4Ty
YpoBeHb Hanps>keHs CM. pasgen, NoCBsILLEHHbIN LMGPOBLIM BXOAAM
MakcrManbHOe HanpsXeHne Ha Bxoae 28 B=
BxogHoe conpoTtusneHue, R; Okono 4 kQ
YactoTa nmnynbcHoro Bxoga (0,1 - 1 kl'y) Makc. norpewHocTb: 0,1 % OT NOMHOM LKanbl

AHanoroBbIN BbIXOA:

KonmyecTBo NporpaMMUpyeMbIX aHanoroBbIX BbIXOA0B 1
Homep kneMMmbl 42
[nana3oH ToKa aHanoroBoro Bbixoaa 0/4 - 20 MA
Makc. Harpyska Ha aHa/loroBoM BbIXOAE OTHOCUTENbHO 0bLLero NnpoBoaa 500 Om
TOYHOCTb Ha aHafIoroBOM BbIXoAe Makc. norpelwHocTb: 0,8 % OT NOMHOM WKasbl
Pa3peLuatoLast cnocobHOCTb Ha aHanoOroBoM BbIXoAe 8 6ut

AHA/10roBbIN BbIXOH MMEET a/IbBAHUYECKYIO Pa3Ba3Ky OT Harnpswerus nutanms (PELV) u apyrix
BbICOKOBOJIbTHbLIX KITEMM.

MnaTta ynpaBneHusi, uHTepdeic nocneaosaTenbHoON cBssn RS-485:
Homep knemmbl 68 (P, TX+, RX+), 69 (N,TX-, RX-)
Homep knemmbl 61 O6wwit ana knemm 68 1 69

CxeMa oc/ieqoBaTe/ibHoV CBS3n RS -485 @yHKUMOHA/IBHO OTAENEHA OT APYIuX LEHTPA/IbHbIX
CXEM U ra/IbBaAHNYECKU PA3BA3aHAa OT HarpskeHus mutanms (PELV).

LincbpoBoiiBbixoa:

MporpammmpyembleundpoBbie/MMYNbCHBIEBLIXOAbI: 2
HoMepkieMMbl 27,290
YpoBeHbHanpsXKeHNsHaUMdpoBOM/HaCTOTHOMBbLIXOAE 0-24B
Makc. BbIXOAHOUTOK (MPUEMHUKUIMUCTOUHMK) 40 MA
Makc. Harpy3skaHa4yacTOTHOMBbIXoAe 1 kOm
Makc. eMKoCTHasiHarpy3kaHayacToTHOMBbLIXoAe 10 HO
MuHUManbHasBbIXOAHAaAYaCTOTaHAa4YaCTOTHOMBBIXOAE 0y
MakcuManbHasBbIXOAHAsYaCcTOTaHa4YaCTOTHOMBbLIXoAE 32 kly,
TOYHOCTLYACTOTHOrOBbLIX0AA Makc. norpeluHocTtb: 0,1 % OTMOoMHOMIWIKaNbI
Pa3peluaoLascnocobHOCTbHACTOTHLIXBbIXOA0B 12 6ut

1) Knemmbr 27 n 29 MOryTobITETaK)KE3ANPOrpaMMUPOBaHbIKaKBXOAHbIE.

LinghpoBOsIBbIXOANMEETI3/IbBAHNYECKYIOPA3BA3KYOTHANPAXEHUANTaHmns (PELV) uapyruxsbico-
KOBO/IbTHBIXK/IEMM.

Mnata ynpaeneHusi, Bbixoa 24 B=:
Homep knemmbl 12,13
Makc. Harpy3ka: : 200 MA

HcTourmk HanpsykeHns 24 B rasibBaHUYeCcku U30/IMPOBAaH OT HarpsukeHmns nutaHus (PELV), Ho
UMEET TOT XKE MOTEHLMAEST, YTO aHA/IONOBBIE M LNPPOBBIE BXOAbI 1 BbIXOAbI.
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Bbixoabl pene:

MNporpamMmMupyeMble BbIXOAbl pene 2
Pene 01, HoMepa KneMM 1-3 (Ha pa3MblkaHue), 1-2 (Ha 3aMbikaHue)
Makc. Harpyska Ha knemMbl (AC-1)D 1-3 (HOpPManbHO-3aMKHYTBIN KOHTAKT), 1-2

(HOpManbHO Pa3OMKHYTbIN KOHTAKT) (PE3NCTUBHAs Harpy3ka) 240 B~, 2 A
Makc. Harpyska Ha knemmbl (AC-15)1) nHaykTuBHas Harpyska npu cosp = 0,4) 240 B~, 0,2 A
Makc. Harpy3ka Ha knemmbl (DC-1)1) 1-2 (HOpManbHO-Pa3OMKHYTbIA KOHTaKT), 1-3

(HOpManbHO 3aMKHYTbIN KOHTAKT) (PE3UCTUBHAs Harpyska) 60B=,1A
Makc. Harpyska Ha knemmbl (DC-13)1) (MHAyKTUBHAA Harpyska) 24B=,0,1A
Pene 02, HoMepa KneMM 4-6 (Ha pa3MblkaHue), 4-5 (Ha 3aMbikaHue)
Makc. Harpyska Ha knemmbl (AC-1)V 4-5 (HOpManbHO-Pa3OMKHYTbIN

KOHTaKT), (pe3vCcTuBHas Harpyska) 240 B nepemM. Toka, 2 A
Makc. Harpyska Ha knemmbl (AC-15)1) 4-5 (HopManbHO Pa3sOMKHYTbIN KOHTAKT)

(MHaykTVMBHas Harpy3ka npu cos® = 0,4) 240 B~, 0,2 A
Makc. Harpy3ka Ha knemmbl (DC-1)Y) 4-5 (HopManbHO Pa3soOMKHYTbIM KOHTaKT) (pe-

3UCTMBHAs Harpyska) 80B=,2A
Makc. Harpyska Ha knemmbl (DC-13)1) 4-5 (HopManbHO Pa3OMKHYTHIA KOHTAKT)

(MHAYKTVMBHas Harpy3ka) 24B=,0,1A
Makc. Harpyska Ha knemmbl (AC-1)1) 4-6 (HOpMasibHO 3aMKHYTbIN KOHTAKT) (pesu-

CTMBHas Harpy3ka) 240 B~, 2 A
Makc. Harpyska Ha kiemmbl (AC-15)1) 4-6 (HOpMasibHO 3aMKHYTbIN

KOHTaKT) (MHAYKTMBHAas Harpyska npu cos¢ = 0,4) 240 B nepem. TOKa, 0,2A
Makc. Harpy3ka Ha knemmbl (DC-1)1) 4-6 (HOpManbHO 3aMKHYTbIA KOHTAKT) (pesu-

CTUBHasl Harpyska) 50B=,2A
Makc. Harpyska Ha knemmbl (DC-13)1) 4-6 (HOpPMasibHO 3aMKHYThIN KOHTAKT) (MH-

OYKTUBHAsA Harpyska) 24B=,0,1A

MWHUManbHas Harpy3ka Ha BblBoAbl 1-3 (HOpPMasibHO 3aMKHYTbIN
KOHTaKT), 1-2 (HopManbHO Pa3oMKHYTbI KOHTAKT), 4-6 (HopMasb-
HO 3aMKHYTbIA KOHTaKT), 4-5 (HOpManbHO Pa3oMKHYThIN KOHTAKT) 24 B=, 10 MA; 24 B~, 20 MA
YCnoBusi OKpy><atoLlen cpeabl B COOTBETCTBUM C KaTteropusi no nepeHanpshkennto III/cre-
TpeboBaHuem ctaHgapTa EN60664-1 neHb 3arpsisHeHns 2

1) IEC 60947, yactu 4 u 5
KOHTaKTbI PE/Ie UMEIOT ralslbBaHNYECKYIO PA3BA3KY OT OCTA/IbHOM YacTu cxems! 6/1aroqaps ycu-
JsieHHov uzonaym (PELV).

XOHOCwrekwa cpksb 10 M BC wresreXXbb100XtOMnata ynpaenexus, sBoixoq 10 B=60b

Homep knemmbl 50
BbIxogHOe HanpspkeHne 105B+0,58B
Makc. Harpy3ska 25 MA

HcTourmk Harpsokerns 10 B= UMEET ra/ibBaHNYECKYIO PaszBsa3Ky OT HANPSKEHUs MUTaHus
(PELV) u Apyrvx BbICOKOBO/IETHBIX KITEMM.

XapaKTepucTUKu peryinpoBaHus:

PaspeluatoLias cnocobHOCTb BbIXOAHOM YacToThl B MHTepBane 0 - 1000 Iy : +/- 0,003 'y
Bpems peakummn cuctemsl (knemmsl 18, 19, 27, 29, 32, 33) 1< 2MC
[vana3oH perynupoBaHusi CKOpOCTWU BpalieHus (pa-

30MKHYTbIN KOHTYpP) 1:100 CMHXPOHHOWM CKOPOCTW BPaLLEHNS
TOYHOCTb perynnpoBaHust ckopocTu BpalleHmss 30 -4000 06/MuH: norpelwHocTb He 6onee +8
(Pa30MKHYTbIN KOHTYP) 06/MUH

Bce XapaKTePUCTUKU PEryJsIMpoBaHNs OTHOCITCS K YIPABIEHNIO 4-ITOJIOCHBIM aCUHXPOHHBIM
S/IEKTPOABUIraTENIEM
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Okpy»>xatoLme ycnosus:

Kopnyc < kopnyc Tuna D IP 00, IP 21, IP 54
Kopnyc = kopnyc tuna D, E IP 21, IP 54
MpenycMoTpeH KOMMMEKT Koprnyca < kopnyc Tuna D IP21/TWN 1/IP 4X Bepx
McnbiTaHve Ha BMbpaumio 1.0g

5-95 % (IEC 721-3-3); knacc 3K3 (6e3 KoHAeHca-
MakcrManbHash OTHOCUMTESIbHAsA BIAXXHOCTb Lnmn) BO BpeMs paboTl
ArpeccuBHas BHelwHsas cpeaa (IEC 721-3-3), 6e3 nokpbITus Knacc 3C2
ArpeccviBHas BHewHas cpefa (IEC 721-3-3), ¢ nokpbITMEM Knacc 3C3

MeTog UCMbITaHWi COOTBETCTBYET TpeboBaHMsM cTaHaapTa IEC 60068-2-43 H2S (10 aHeit)
Makc. 45 °C (Tonbko pexum nepekntoyeHnss AVM) n Makc.

TeMnepaTypa OKpy»XatoLlen cpeabl 40 °C B TeYeHHe CyTOK.
Makc. 40 °C (Tonbko pexxum nepekntoyeHns SFAVM) n makc.
TeMnepaTypa oKpy>atoLei cpesbl 35 °C B TeYeHue CyTOK.

[ToapobHee 0 CHIKEHMM XaPAKTEPUCTUK TIPU BbICOKOH TEMIIEPATYPDE OKPYIKAIOLLEH CDEAbI CM.
Pazfes 1o 0cobbiM yC/I0BUAM B PYKOBOACTBE 10 MPOEKTUPOBAHMIO

MuH. TeMnepaTypa OKpy>aloLLero Bo3ayxa BO BpeMsi paboTbl C MOHON HarpysKkoim 0°C
MvH. TeMnepaTypa OKpy><aloLero Bo3ayxa npu paboTe C MOHMXKEHHBIMU XapaKTepu-

CTUKaMu -10°C
TemnepaTypa Npy XpaHeHUU/TPaHCNOPTUPOBKE Ot -25 po +65/70 °C
Makc. BbicOTa HaZl YPOBHEM MOpsi 6€3 CHMXEHUSI HOMUHAMbHBIX XapaKTEPUCTUK 1000 m
Makc. BbICOTa HaZl YPOBHEM MOPS CO CHMXKEHWEM HOMUHAMNbHbIX XapaKTepUCTUK 3000 m

[logpobHee 0 CHKEHUN NEPaMETPOB Iy BO/IbLLIOH BbICOTE HAL YPOBHEM MOPS CM. B PA3AENIE,
[10CBSILLYEHHOM OCOBBLIM YC/IOBUSIM.

EN 61800-3, EN 61000-6-3/4, EN 55011, IEC

CtaHaapThbl No DMC, 3aWwmTa OT U3NyYeHNUI 61800-3

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN

CraHaapTbl no 3MC, NOMEXoyCTOMUYNBOCTb 61000-4-5, EN 61000-4-6

CM. pazgesn, MOCBSLLUEHHBIV OCOBbIM yC/IOBUSM.

Paboure xapakTepuCTMKM NAaThl yNpaBaeHus:
NHTepBan ckaHMpoBaHuA :5Mc

Mnata ynpaeneHusi, nocnegoBaTtenbHas CBa3b Yepes nopT USB:
CranzapTHblii nopt USB 1.1 (MonHas ckopocCTb)
Pazbem USB Pasbem USB "yctpoictea" Tmna B

MoakntoyeHne MK ocywecTBnsSieTCs CTaHAapTHbIM kabenem USB (Beaylwmin ysen/
YCTPOWCTBO).

Pazbem USB MMeeT ranbBaHUYECKYO pa3Bsi3Ky OT HanpsbkeHus nuTtanus (PELV) n
LPYrvX BbICOKOBOJIbTHBIX K/IEMM.

Ces3b no USB He UMeeT ranbBaHNYECKON pa3Bs3kM OT 3alUUTHOrO 3a3emieHns. K
pa3beMy USB Ha npeobpaszoBatene VLT HVAC MOXHO noaknto4aTb TOMbKO M30u-
poBaHHbIV nepeHocHoi MK nnn n3onupoBaHHbI USB-kabenb npeobpasoBaTtensi.
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3.2. Kna

66

KN4 npeo6pasosateneit VLTHVAC (n vir)

Harpyska npeobpa3soBaTtenst 4acToTbl Mano BAusieT Ha ero KMA. O6biuHo KM npy HOMUHAbHOM
yacTtoTe auratens fu,n MOCTOSIHEH, AaXKe NPU U3MEHEHUW BETMUMHBI KPYTSLLEro MOMEHTa Ha Ba-
ny asuratens B npeaenax ot 100 ao 75 % HOMWHaNLHOrO MOMEHTA, T.e. B Cllydae YacTUYHbIX
Harpys3ok.

370 TaKke o3HavaeT, 4To KIM/J npeobpasosBaTtens 4acToTbl HE MEHSETCS AaxKe Npu BbIbope Apyrnx
xapaktepuctuk U/f.
OpHako xapaktepuctukum U/f BamsatoT Ha KM asuratens.

KM/ HeckonbKo CHMKaETCA Npu 3afaHnUKM YacTOThbl KOMMyTaumm Boiwwe 5 kIy. KM/ Takke HEMHOMO
YMEHbLIAETCS NpY HanpsxeHun nuTatoLlei cetn 480 B v npu anvHe kabens cabile 30 M.

KNA asuratens (NMoTor )

KNJ asuratens, Noaklo4eHHOro K npeobpa3oBaTento YacToThl, 3aBUCUT OT YPOBHS HaMarHN4u-
BaHus. O6bl4HO KM noyTh Tak Xe BbICOK, KaK v Npy NUTaHUM ABUraTesnst HeMoCpeaCTBEHHO OT
cetn. KM/ asuratens 3aBUCUT OT €ro Tuna.

B amanasoHe kpyTsawero MoMeHTa 75-100 % oT HOMMHanbHoro, K asuratens npakTnyecku
NOCTOSIHEH Kak npu paboTe oT Nnpeobpa3oBaTtens 4acToTbl, TaK U MPpYU NMUTaHNUM HENOCPEACTBEHHO
oT ceTu.

Y ManoMoLLHbIX ABUraTenen BanaHue Ha KMNA xapaktepuctuk U/f He3HaumTenbHo. B To e Bpems
ANa ABuraTenen MoWHOCTbio 11 KBT M Bbille MMEETCS CYLLECTBEHHbIN BbINIPLILL.

YactoTa koMMyTauumn Ha KM/ ManomoLlHbIX ABUraTenei obbluHO He BNIMSIET. [ns ABuratenen
MolLLHoCTbIo 11 KBT m Bbiwe K[ yBennunsaetcs (Ha 1-2 %). 3TO NpoMcXoanT NOTOMY, YTO Mpu
BbICOKOW YaCTOTe KOMMYTaLIMKN TOK ABUraTeNst UMEET NOYTU MAEaNbHYIO CUHYCOMAaNnbHYO hopMy.

KNA cucrembl (NsysTem )

[Ons onpepenenuns KM cucrembl Heobxoammo KA, npeobpasosatens yactotbl VLT HVAC (nwit)
yMHOXUTb Ha KM/ asuratenst (NMoTor):

NSYSTEM = N VLT X NMOTOR

Mpu onpepenexnun KM cucteMbl Ans pasinYHbIX Harpy3oK MUCMOJMb3ynNTe NPUBEAEHHBLIN HUKE
rpacuk.

T T T T T T T
o T
wf ] — b = — ]
B I I
I I B I

| \ | \

1752A084.12 Load
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3.3. AKYCTUYECKUM LUYM

AKyCTUYECKMIA LWYM, CO3AaBaEMbIN Npeobpa3oBaTeneM 4yacToTbl, 06yCIOBNEH TPEMS UCTOYHMKA-
MU:

1. KaTyLIKaM1 UHAYKTUBHOCTM MPOMEXYTOUHOM LIENM NOCTOSIHHOIO TOKa,
2. BCTPOEHHbLIM BEHTUNATOPOM,
3. apoccenem ¢punbtpa BY-nomex.

TvnoBble 3HaYeHWsl, U3MEPEHHbIE Ha pacCcTosiHuK 1 M oT 6noka:

Mpu NOHWXKEHHOW CKOPO- n .
PV NMOJIHOM CKOPOCTH
Kopnyc cTn BeHTUnsaTopa (50 %) BeHTUNATOPA [1BA]
[ABA]

A2 51 60
A3 51 60
A5 - 54
B1 61 67
B2 58 70
C1 52 62
c2 55 65

3.4. lNInkoBoe HanpshKeHue Ha ABuUrarene

MNpun nepeknoyeHnn TpaH3UCTOpa B MHBEPTOPHOM MOCTE HarpshKeHWe Ha ABuraTene yBennuu-
BAEeTCsA CO ckopocTbio du/dt, 3aBucALLelt oT:

- kabens asuraTtens (Tuna, CEYEHWsi, ANMHbI, HANIMYUS MU OTCYTCTBUSI SKPAHWUPYHOLLEN
0607104KN)

- NHOYKTUBHOCTU

CobcTBEHHAs MHAYKTUBHOCTb BbI3blBaeT CKaYOKHaNpsikeHns Ha apuratene Upeak, MOC/E YEro OHO
YCTQHaBNMBAETCS HA YPOBHE, 3aBUCSILLEM OT HAMPsHKEHMSI B MPOMEXYTOYHOM Lienu. Bpems Hapa-
CTaHUa U MUKOBOe HanpsbkeHue Upeak BAMSAIOT Ha CPoK cnyxbbl apuratens. Ecnv nukosoe
HanpsXeHWe OYeHb BESIMKO, 3TO 0COBEHHO CUBHO BNUSIET Ha ABWraTeny 6e3 nsonsumm dasHbix
06MoTOK. Mpu Manoi anvHe kabenst (HECKONbKO METPOB) BPEMSI HApacTaHusl U NMUKOBOE Hamnpsi-
YKEHME CHUXKAIOTCS.

Ecnu kabenb gBuratens umeet 6onbwyto anvHy (100 M), BpemMs HapacTaHusl U NMUKOBOE Hanps-
XeHue byayT 6onblue.

Mpu ucrnonb3oBaHUK ABUraTenein 6e3 6yMaxxkHon n3onaummn das unm Apyroro yCUneHus Usonsiumm,
npeaHasHayYeHHOro Anst paboTbl C UCTOYHMKOM HanpskeHust (TakuM, Kak npeobpasoBaTesb Ya-
CTOTbl), Ha BbIxoAe nNpeobpa3oBaTens YacToTbl ClieayeT yCTaHoBUTL hunbTp du/dt nnm cnHycom-
AanbHbli pUnbTP.
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3.5. CneumnanbHbleycnoBus

3.5.1. Llenb CHMKEHNSI HOMUHAaJNIbHbIX XapaKTEepUCTUK

Ecnv npeobpazoBaTenib 4acTOTbl MCMOMb3YETCS MPU HU3KOM aTMOC(EPHOM AaBneHnu (BbICOKO
Haz yPOBHEM MOpS), HAa HM3KMX CKOPOCTSAX C A/IMHHBIMK Kabensimn, kabensmm 60nbLIOro cedyeHms
WM NPY BbICOKMX TEMMNepaTypax OKpy>XatoLwero Bo3ayxa, cnefyeT NpuHMMaTh BO BHUMAHUE CHU-
YKE€HWE HOMUHAIbHBIX XapaKTepUCTUK. B faHHOM pa3zene onvcbIBaoTCs HEO6X0ANMbIE AEUCTBUS.

3.5.2. CHMKeHne HOMUHAJIbHbIX MAapaMeTpPoB B 3aBUCMMOCTU OT TEM-
nepaTypbl OKpy)XatoLieun cpeabl

CpeaHsisi TeMnepatypa (Tamg, AvG), U3MEpeHHasi B TeUeHue 24 4acoB, A0/HKHA 6biTb MO MeHbLUEW
Mepe Ha 5 °C HMXe MakCUMasibHO A0MYCTMMON TeMnepaTypbl OKpy>catoLlero Bo3ayxa (Tams,MAX).

Ecnm npeobpasoBaTenb YacToThbl paboTaeT Npu BbICOKOW TEMMepaType OKpYXKaloLero Bo3ayxa,
[SUTENbHbIN BbIXOAHON TOK [0/DKEH BbiTh YMEHbILLEH.

CHMXXEHME 3aBUCUT OT Moaenn KOMMyTauun, KOTOpyr MOXXHO YCTaHOBUTb C MOMOLLbIO NapaMeTpa
14-00 (60 PWM unn SFAVM).

Kopnyc A
60 PWM - wmpoTHO-MMnyJsibCHass Mmoay- SFAVM - acMHXpOHHasi BEKTOpHas MoAay-
nayms NALMA YacToTbl cTaTopa
o lout [%] 0% lout [%]
100% 100%
™ 80%
80% ~ \\ /o
eo% ™~ A1-A3 45°C, A5 40°C 0% A1-A3 45°C, A5 40°C
40% \ A1-A3 50°C, A5 45°C 40% A1-A3 50°C, A5 45°C
A1-A3 55°C, A5 50°C A1-A3 55°C, A5 50°C
20% 20%
° fsw [kHz] o fsw [kHz]
4 10 12 14 16 10 12 14 16

PucyHok 3.1: CHvKeHue Toka Iout 415 pa3inyHbIX PucyHok 3.2: CHuxeHue Toka Iout NS pa3nnyHbIX
3HaYeHWI Tams, MAX MPU UCMOMb30BaHUM Koprnyca

3HaueHui Tamp, MAx B Cllyuae kopnyca A npw uc-
A v mogenu kommyTauum 60 PWM

Nnonb30BaHWK MoAaenu kommyTauum 60 SFAVM

Ona Kopnyca A anviHa kabens asurartens okasbiBaeT CPaBHUTENBbHO CUbHOE B/TMAAHWE Ha PEKO-

MeHAyeMoe CHMKeHWE. M03TOMYy TakXKe YKasblBaETCS PEKOMEHAYEMOE CHUDKEHWE [N YCTAaHOBOK
C AnvHon Kabens go 10 m.

lout [%]

lout [%] -
110% 110% g
100% 100% g
= \\ g
s N . I~ g

g e Sy 3
60% [~ [~{ At1-a345°C, A5 40°C 0% NN A1-A3 45°C, A5 40°C
] \\ A1-A3 50°C, A5 45°C N A1-A3 50°C, A5 45°C
40% A1-A3 55°C, A5 50°C 40% A1-A3 55°C, A5 50°C

20% 20%

fsw [kHz] fsw [kHz]
0 0
4 10 12 14 16

0 10 12 14 16

1308A396.10

1308A394.10

PucyHok 3.3: CHukeHue Toka Iout 4151 pa3inyHbIX PucyHok 3.4: CHuxeHue Toka Iout ANS pasnnyHbIX

3HaYeHUn Tams, Max B Crlydae kopryca A rpu uc-

nonb3oBaHUM Moaenn kommyTtauum 60 PWM u
AnvHe kabensa oo 10 m.

3HaueHui Tams, MAX B Cllydae koprnyca A, npu uc-

Nnosb30BaHUKN Moaenu KoMmyTauum SFAVM u anu-
He kabens go 10 m.
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3.5.3. CHMmKeHne HOMMHAaJNbHbIX napaMeTpoB B 3aBUCMMOCTU OT NO-
HWMXeHusa aTMOCCI)epHOFO AaBJieHusa

Kopnyc B
60 PWM - wuMpoTHO-MMNYJ/IbCHaa MoAy-
nauus

Danfiti

3. Bbibop VLT HVAC

SFAVM - acuHXpOHHasi BEeKTOpHasi MoAy-
JIAUMA HaCTOTbl CTaTopa

lout [%]
NO
110%
100%
] Y —_— S;
80% ~ -
T N
60% \ \\\ \\> 45°C
o = =
] Tl ™
20% = %}0\ 50°C
° ~~3I~ s5°C
20%
1 fsw [kHz]
0

0 2 4 6 8 10 12 14 16
130BA401.11

PucyHok 3.5: CHvxeHune Toka Iout ANS pa3nnyHbIX
3HaueHu Tamp, MAx B Cllydae kopnyca B npu wc-
nonb30BaHMM moaenu kommyTtauum 60 PWM B pe-
XXMMe HOpManbHOro KpyTsllero MoMeHTa (nepe-
rpyska no kpytsiwemy momeHTy 110 %).

Kopnyc C
60 PWM - wuiMpoTHO-MMNYJsIbCHaa MoAy-
nauus

lout [%]
NO

110%
100%

—B1
-—--B2

80%

N
N
== 45°C
N
N 50°C
N

55°C

60%

40%

20%

fsw [kHZz]

2 4 6 10 12 14 16
130BA403.11

0

PucyHok 3.6: CHuxkeHue Toka Iout AN8 pa3nmyHbIX
3HayeHu Tams, MAx B Cllydae kopnyca B npw wuc-
nonb3oBaHnM Moaenn KommyTaumm SFAVM B pe-
XMMe HOpManbHOro KpyTslero MoMeHTa (nepe-
rpy3ka no kpytsiemy momeHTy 110 %).

SFAVM - acuHXpOHHasi BEeKTOpHasi MoAy-
JIAIUMA HaCTOTbl CTaTopa

lout [%]
NO
110%
100%
] T~ —c1ac2
80% ~
60% 45°C
1 ™~ T~ 50°C
40% 55°C
20%
fsw [kHz]
0
2 10 12 14 16
130BA367.10

lout [%]
NO

—cCc1&cC2

60% 45°C
\ 50°C

55°C

fsw [kHz]

0 4 10 12 14 16
1308A399.10

PucyHok 3.7: CHmxeHwue Toka Iout ANS pasnnyHbIX
3HauyeHuin Tame, Max B Ciydae kopnyca C npu uc-
nonb30oBaHUM Moaenu kommyTaumm 60 PWM B pe-
XKWMe HOpMasbHOro KpyTsLlero MoMeHTa (nepe-
rpy3ka no kpytswemy momeHTy 110 %).

PucyHok 3.8: CHuxkeHue Toka Iout AN8 pa3nmyHbIX
3HayeHui Tams, Max B Crlydae kopnyca C npu wc-
nonb3oBaHnM mMoaenn KommyTaumm SFAVM B pe-
XMMe HOpMasbHOro KpyTslero MomeHTa (nepe-
rpy3ka no kpytsiemy momeHTy 110 %).

C noHWMxXeHneM aTMOCCbepHOFO JaBneHuns oxnaxgarowas crnocobHoCTb BO34yXa YMEHbLUAETCA.

Ecnum BbicOTa Haa ypoBHeM Mopst 6oniee 2 kM, obpaTutech B koMnaHuio Danfoss Drives oTHocu-

TenbHo TpeboBaHuii PELV.

Ha BbicoTe Hag ypoBHeM Mopst MeHee 1000 M HUKaKOro CHUXKEHWSI MapaMeTpoB He TpebyeTcs, HO
Ha BbicoTe 6os1ee 1000 M HEOBXOANMO CHUXKEHWE A0MYCTUMOI TEMMEPATYPbl OKPYXKaloLLe cpefb
(TamB) MIM MaKCMManbHOTO BbIXOAHOO Toka (IviT,MAx) B COOTBETCTBUM C NPUBEAEHHBIM rPathnKoM.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

Max. output current
at 50°C

|

100% 4\

~ ~
90% 1 ~_
80% 1
1km 2km 3km Altitude
130BA040.12

PucyHok 3.9: CHMxeHMe BbIXOAHOr0 TOKa B 3aBUCMMOCTM OT BbICOTbI HaZ, YPOBHEM MOpS NMpu TemnepaType
OKpy>katowen cpeabl Tams, Max. ECM BbICOTa Hag YpOBHEM MOpPS MPEBLIWAET 2 KM, 06paTUTECh B KOMMa-
Huto Danfoss Drives oTHocuTeslbHO TpeboBaHuit PELV.

AnbTepHaTUBOM SBNISiETCA 6onee HU3Kas TeMnepaTypa OKPYXXatoLWero Bo3ayxa Ha 60MbLmnX Bbi-
CoTax Haf YpoBHEM MOpSI, YTO NO3BOJISIET 06ECNEYNTb Ha STUX BbICOTaX MOSHbIN BbIXOAHOMN TOK.

3.5.4. CHM)KeHne HOMMHaJ1bHbIX NapaMeTpoB Npu pabote Ha HU3KOM
CKOpOCTH

Koraa asuratenb NOAK/OYEH K Npeobpa3oBaTento YacToTbl, HE06X0AMMO 0becneunTb Haanexa-
Liee oxnaxaeHue aBuraTens.

MoryT BO3HUKHYTb TPYAHOCTU Ha HN3KNX 060pOoTax B MPUMEHEHMUsIX C DMKCMPOBaHHbBIM KPYTALLMM
MOMEHTOM. BEHTUNISITOP ABUraTens MoXeT OKa3aTbCsl HECMOCOOHbIM NoAaBaTh TpebyeMblli 06beM
OXNAKAAOLLEro BO3AyXa M TEM CaMbiM ByAEeT OrpaHUYMBATLCS BO3MOXHbIA KPYTALMIN MOMEHT.
MoaToMy ecnv ABuraTesnb HempepbiBHO paboTaeT Ha 060poTax, BENMYMHA KOTOPbIX MEHbLLE Mo-
JIOBMHbI HOMWHANBHOIO 3HaYeHusl, HeObX0AMMO NPEeayCMOTPETb AOMOSHUTESNbHBIV MOTOK OXna-
Xpawowero Bosayxa (MM MCMONb30BaTb ABWraTesb, npeaHasHayeHHbI Ans paboTbl B TakOM
pexume).

AnbTepHaTUBOM 3TOMY SIBMISIETCS CHKEHME YPOBHS HArpy3ku nyTeM npuMeHeHns 6osee MOLLHOro
apuratens. OaHaKo KOHCTPYKUMS Npeo6pa3oBaTesisi YacToThl YCTaHaBMBAET Npeaes Anst HoMu-
HasIbHOM MOLLHOCTM ABUraTens.

3.5.5. CHM)KEeHMe XapaKTEpPUCTUK NpU yCTaHOBKe [JIMHHbIX Kabenei
uwnu Kkabenei C yBeiIMueHHbIM CEYEHMEM NpoBoAa

MakcmmanbHas anvHa kabens ansg npeobpasoBaTens 4acToTel coctasnset 300 M Ans HeakpaHu-
poBaHHOro 1 150 M Ans akpaHMpoBaHHOro kabens.

MpeobpasoBaTeNib YacTOThl PacCcUUTaH Ha MNOAKNIOYEHUE ABUraTens KabeneMm C HOMUHaSbHBIM
ceyeHueM. Ecnm ncnonbayerca kabenb GOMbLIEro ceUYeHms, He0BX0AMMO YMEHbLLIATb BbIXOAHOM
TOK Ha 5 % Mpu nepexofie K KaxaoMy CreaytoleMy 60bLIEMY CEYEHMIO.

(Mpw yBENMYEHHOM CEUEHMM NPOBOAA BO3PAcTaeT EMKOCTHas CBA3b C 3eMNEN, 1, TaknM 06pasomM,
YBEMMUMBAIOTCA TOKW YTEUKM HA 3eMIII0).

3.5.6. ABTOMaTuueckas agantauusa pns obecneueHus sKcrlyaTa-
LLMOHHDbIX XapaKTepPUCTUK

MpeobpasoBaTesib YaCTOThl MOCTOAHHO KOHTPOMMPYET KPUTUUECKWIA YPOBHU BHYTPEHHEN TeMne-

paTypbl, TOKA Harpy3ku, BbICOKOrO HaMpsXKEHUS Ha NMPOMEXYTOYHOM LIEMU U HU3KUX CKOPOCTEN
BpalleHus asuratens. Mpu o6Hapy)XeHUM KpUTUYECKOro YPOBHS NpeobpasoBaTesb YacToThl MO-
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 3. Bbibop VLT HVAC

XKET U3MEHUTb YaCTOTy W/WIM METOL KOMMyTauuu Ans obecrneyeHusl Hafanexalmx sKcrayara-
LMOHHBIX XapakTepucTuK. CnoCOBHOCTb aBTOMATUYECKM YMEHbLUATb BbIXOAHOW TOK AOMOJHM-
TENbHO paclMpsieT AOMYCTUMbIE YCIIOBUSI SKCMyaTaLmu.

MG.11.B4.50 - VLT® sBnsieTcs 3aperMcTpupoBaHHbIM TOBApHbIM 3HaKoM KoMnaHuy Danfoss 71



M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

] — ] —
O O

wr

>
i<
5

<
5
M
i
Z’:
—»
>

| A2 A3
—l
130BA416.11 AS/Bl/Cl
B2/C2
Fa6apuTHble n NnpucoeanHUTEsIbHbIE pa3Mepbl
Tunopasmep A2 A3 A5
200 - 240 B 1,1-3 kW 3,0-3,7 kBt 1,1-3,7 kBT
380-480B 2,2-4,0 kBT 5,5-7,5 kBt 1,1-7,5 kBt
525 - 600 B 1,1-4,0 kBT 5,5-7,5 kBt 1,1-7,5 kBt
P 20 21 20 21 55/66
NEMA Wacen | Tunl | UWaccn | Twun 1 Tun 12
BbicoTa
3a4Hei naHenu A 1268 MM |375MM| 268 MM |375 MM 420 MM
C pa3Bs3blBatoLLel NaHes bl A 1373.79 - 373,79 MM - -
PaccTosiHne Mexxay MOHTaXHbIMU OTBEPCTUSIMMU a |257 Mm|350 mm| 257 MM |350 MM 402 mm
LinpuHa
3agHeil maHenu B |90mMmM | 90mMM | 130mMM [130 MM| 242 MM
3aAHell maHenu ¢ 0AHWUM Aon. ycTpoiicTteoM C B [130 MM |130 MM | 170 MM |170 MM 242 MM
3a4Hel NaHenu ¢ AByMs Aon. ycTpoictBamu B rHe3ge C| B | 150 mm |150 MM | 190 MM | 190 MM 242 Mmm
PaccTosiHne Mexxay MOHTaXXHbIMWU OTBEPCTUSIMU b |70mMm | 70mm | 110MM [110 MM 215 MM
Tny6uxa
6e3 gon. ycrpoicrea A/B C |205 MM |205 MmM| 205 MM | 205 mMm 195 MM
C gon. ycrpoiicteom A/B C |220 MM |220 MM| 220 MM |220 MM 195 mm
be3 pon. ycTpoiicta A/B D 207 MM 207 MM -
C gon. ycrpoiicteom A/B D 222 MM 222 MM -
OTBEpPCTUA NOA BUHTHI
c [80mmM|80mMM| 80Mm |80MM| 8,25MMm
[nameTp @ d|11mm | 11 MM 11 mm 11 mm 11 mm
[OvameTp @ e |55mMm |55mMmM| 55mMm | 5,5 MM 6,5 MM
f 1 9vM | 9 MM 9 MM 9 MM 9 MM
Makc. Bec 4,9 kr | 53 kr 6,6 kr 7,0kr |13,5/14,2 kr
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®

HVAC Drive

Danfiti

3. Bbibop VLT HVAC

b cA—B— Y B Y Y B
1 [ ] L] — [ ] —
(] T N [ e []
AT, W S A e
J J A
| - A2 A3
b
130BA416.11 As/Bl/Cl
B2/C2
Fa6apuTHbie U NpucoeAUHUTENIbHbIE pa3Mepbl
Tunopasmep Bl B2 C1 c2
ggg : igg : 5,5-11 kBt | 15 kBt |18,5-22 kBt |30-45 kBT
525 - 600 B 11-18,5 kBt | 22-30 xBt| 37-55 kBT |75-90 kBT
1P 21/ 55/66 21/55/66 21/55/66 21/55/66
NEMA Tun 1/12 Tun 1/12 Twn 1/12 Twn 1/12
BbicoTa
3agHel naHenu A 480 MM 650 mm 680 MM 770 Mmm
C pa3BA3bIBAOLLEN NAHEsNbo A - -
PaccTosiHme Mexay MOHTaXXHbIMW OTBEPCTUSIMU a 454 mm 624 Mm 648 Mmm 739 Mmm
LWnpuHa
3aaHel naHenu B 242 mm 242 mm 308 Mmm 370 Mmm
3aHel NaHenu C oAHUM aon. ycTpoiicteoM C B 242 MM 242 MM 308 MM 370 MM
3afHel nNaHenu ¢ AByMs AoM. yCcTpoiicTBamu B rHesae C| B 242 mm 242 mm 308 Mmm 370 Mmm
PaccTosiHne Mexay MOHTaXXHbIMW OTBEPCTUSMMN b 210 mm 210 Mmm 272 MM 334 Mmm
Fny6uHa
6e3 gon. ycrpoucrea A/B C 260 nn 260 MM 310 MM 335 MM
C pon. ycrpolictBoMm A/B C 260 mm 260 mm 310 Mmm 335 Mm
be3 gon. ycTpoiicta A/B D - - - -
C pon. ycrpoiictBoMm A/B D - - - -
OTBEpCTUSA NOA BUHTbI
c 12 Mm 12 Mm 12 Mm 12 Mm
[vameTp @ d 19 MM 19 MM 19 MM 19 MM
[vameTp @ e 9 MM 9 MM 9,8 MM 9,8 MM
f 9 MM 9 MM 17,6 MM 18 Mm
Makc. Bec 23 kr 27 kr 43 kr 61 kr
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

3.6. lononHUTEeNbHbIE YCTPOMUCTBA U NPUHAANEIKHOCTH

KomnaHusi Danfoss npeznaraeT LWMPOKYO HOMEHKATYPy AOMNONHUTENbHBIX YCTPOWCTB M NpUHaa-
NEXHOCTEN ans npeobpasoBaTesneli yactoTsl VLT.

3.6.1. YcTraHOBKa 4ONOJIHUTEJ/IbHbIX MOAyien B rHe3go B

74

Heobxoanmo oTcoeanHUTb NUTaHue oT npeobpa3oBaTtenst YacToThl.

[Ons kopnycos A2 n A3

CHumunTe ¢ npeobpa3oBaTenst 4acToTbl NaHenb MecTHoro ynpasneHus (LCP), kneMMHyto
KPbILLKY U pamMKy Afs ycTaHoBku naHenu LCP.

YcTaHoBuTe gononHuTenbHyto nnaty MCB10x B rHe3a0 B.

MoacoeanHWTe Kabenu ynpaeneHust 1 NponoXxuTe kabenb C MOMOLLbIO MMEIOLLIMXCS Ka-
6enbHbIX NEHT.

Ypanute BbI6GUBaeMyto 3arfnyliky B pamke naHenn LCP Tak, 4Tobbl AOMOMHUTENbHAN
nnara 6blfa 3aKpenneHa noa yBennyeHHoW pamMmkoi.

YcTaHoBUTe yBeNNYEHHYO0 paMky naHenn LCP 1 KNeMMHYIO KpbILLKY.
3akpenuTe naHenb LCP vy rnyxyto KpbilKy B YBEJIMYEHHOW paMKe 3TOM MaHENN.
MoakniounTe NMTaHWe K Npeobpas3oBaTento YacToThbl.

YcTaHoBUTE (DYHKUMM BXOAOB/BbIXOLOB B COOTBETCTBYHOLUMX MapaMeTpax, Kak ykasaHo
B pasaene OCHOBHbIE TEXHUYECKUE XaPaKTEDUCTIKY.

[ns kopnycos B1, B2, C1 n C2: . MoacoeanHute kabenu ynpaeneHust

N NponoXxwuTe nposoda C NMOMOLLbIO

ynanMTe naHenb LCP u ee paMKy MMELWNXCA KabesnbHbIX NIEHT.

YcTaHoBUTE AOMOSHUTENBHYIO Mna- * YCcTaHoBUTE paMky
Ty MCB10x B rHesao B e YcraHoBuTe naHenb LCP

1308A213.11

1308A206.10

Kopnyca A2 n A3 Kopniyca A5, B1, B2 C1 n C2
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®

HVAC Drive

Danfiti

3. Bbibop VLT HVAC

3.6.2. Moaynb BxoaoB/BbixoaoB obwiero Ha3HayeHns MCB 101

Moaynb MCB 101 ucnonb3yeTcs ansi ysenu-
YeHUs KONn4yecTBa UMdpOoBbIX U aHaNOroBbIX
BXOZOB W BbIXO4OB NpeobpasosaTtens 4acrto-

130BA208.10

MCB 101
General Purpose I/0O
SW. ver. XX.XX

FC Series
B slot
ode No. 130BXXXX|

C
bl VLT HVAC. soseeSEEE So.
CZZ ZZ zo0 o o3 z & &
oo oo Voo < a O < <
X30/{1(2|3|4|5(6|7|8]|9(10]|11[12
Pa3smewenne: MCB 101 gomkeH ycCTaHaBu- ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

BaTbCs B rHe3a0 B npusoga VLT HVAC Drive.
. JononHutensHbIi Mogynb MCB 101

. PacwupeHHasi pamka naHenm LCP
. KneMMHas Kpbilwka

FanbBaHuuyeckas passsaska 8 MCB 101

Lndposble/aHanorosble BXOAbl ranbBaHNYeCKM M30MpOBaHbl OT APYrnX BXOAOB/BbIXOAOB Ha
nnate MCB 101 v Ha nnaTte ynpaBneHusi npuBoaa. LindpoBbie/aHanorosble Bbixoabl Ha nnate MCB
101 ranbBaHMYeCKN U30IMPOBaHbI OT APYrMX BXOAOB/BbIXOLOB Ha 3TOWM Mnate, HO He U30/IMpo-
BaHbl OT BXOAO0B/BbLIXOAOB Ha MaTe ynpasfieHusl Npueoaa.

Ecnu uncbpoBsle Bxoabl 7, 8 v 9 AOMKHbLI NOAKOYATLCA AN paboTbl OT BHYTPEHHErO UCTOY-
HUKa NuTaHusa (knemma 9), Heo6X0AMMO COEAMHUTBL KIEMMbI 1 M 5, Kak MOKa3aHO Ha PUCYHKeE.

Contro_l card (FC_lOO/ZOO/BQU)

(8}
T
(=

v

General Purpose
1/0 optign MCB 10_1

CAN BUS

[cru |
av 24V

DIG IN DIG & ANALOG
— ANALOG [(—¢|IN =
out 10kol

Iz g |
5 4 dsslzndz g |
z g 3:3:3iv 9 g ¢
© g glog[s s S | <
X30/ 1|2|3|4|5|6|7|3|9|10|11|12
€ €
& | Og [
Q o VDC
o o
$
PLC
(PNP) §§? 010
N VDG
oV 24v DC
— -
PLC
(NPN)
24V DC [4) 130BA209.10

PucyHok 3.10: MpuHUMnuanbHas cxema
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

3.6.3. Liudposbie Bxoabl — kneMmbl X30/1-4

MapameTpbl Ang HacTpoiiku: 5-16, 5-17 n 5-18

Yucno YpoBeHb | YPOBHWU HanpshKeHWst BxoaHoOM uMne-|Makc. Harpyska:
uncpo-  |Hanps- OaHC
BbIX BXO-|>XEHUS
[00B
3 0-24 B= | Tun PNP: Okono 5 kOm + 28 B, pnmtensHo
Oobwun = 0B + 37 B TeYeHne He Me-
Nornyeckuin “0”: Bxoa < 5 Hee 10 ¢

B=

Nornyeckuin “0"”: Bxog > 10
B=

Twun NPN:

obwun = 24 B

Nornyeckuin “0"”: Bxog > 19
B=

Nornyeckuin “0"”: Bxopg < 14
B=

3.6.4. AHanorosblie BXOAbl HarnpshkeHua — knemmol X30/10-12

MapameTpbl Ana HacTpoiiku: 6-3*, 6-4* n 16-76*

Uucno aHanoroBbiX BXO-|CTaHAapTU30- BxoaHo  uMne- |Paspe- |Makc. Harpyska:
[IOB HanpshKeHWsI BaHHbI BXOAHOM | AaHC LeHne
curHan
2 0-10 B= Okono 5 kOm 10 6u-|+ 20 B anutens-
TOB HO

3.6.5. Llucpposbie Bbixoabl — KsieMMbl X30/5-7

MapameTpbl ana HacTpoiiku: 5-32 n 5-33
Yuncno undpoBbIx BbIXOA0B | BbixoaHOM ypoBeHb |[onyck Makc. Harpyska:
2 0 unn 24 B= +48B > 600 Om

3.6.6. AHasnorosble BbiXxoabl — KJ1ieMMbl X30/5+8

MapameTpbl Ana HaCTpoiku: 6-6* n 16-77

Yncno aHanoroBbIX BbIXOAOB |YPOBEHb BbIXOAHO- | [lonyck Makc. Harpyska:
ro curHana
1 0/4 - 20 MA + 0,1 MA < 500 Om
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 3. Bbibop VLT HVAC

3.6.7. flononHuTenbHbI Moaynb pene MCB 105

JononHutenbHbI Mogynb MCB 105 coaepxuT 3 rpynrbl O4HOMOMIOCHBIX KOHTAKTOB Ha /ABa Ha-
MpaBfieHUst U AOJDKEH BCTABNSATLCS B FHE3A0 B Ans AONONHUTESNbHBIX YCTPOMCTB.

DNEKTPUUECKME XapaKTEPUCTUKN:

Makc. Harpyska Ha knemmbl (AC-1) 1) (pe3uctuBHas Harpyska) 240 B~, 2 A
Makc. Harpyska Ha knemmbl (AC-15)) (MHAYKTMBHas Harpyska npu cos ¢ = 0,4) 240 B~, 0,2 A
Makc. Harpyska Ha knemmbl (DC-1) 1) (pesuctveHas Harpyska) 24B=,1A
Makc. Harpyska Ha knemmbl (DC-13) 1) (MHAyKTVBHAs Harpyska) 24B=,0,1A
MwuH. Harpy3ka Ha knemmsbl (DC) 5B=, 10 MA
Makc. YacToTa KOMMyTauuW Npyu HOMUHaNBbHON Harpy3ke/MWH. Harpyske 6 MuH1/20 ¢!

1) IEC 947, yacrmn 4un 5

ECnv AONONHUTESbHBIN KOMMIEKT perie 3aKa3blBaeTCs OTAENbHO, STOT KOMIMIEKT CAEPXUT:
. JononHutenbHbI Moaynb pene MCB 105

. PaclwmpeHHyto pamMKy Afist KpenjeHUs NaHenn MeCTHOrO YrpaBieHus U KNEMMHYHO Kpbl-
LUKY YBENYEHHbIX pa3MepoB

. SApnbIK A4ns AOCTyna nojA KpbILWKY K nepekntovaTtenaM S201, S202 1 S801

. KabenbHble NeHTbI ANs KpenseHus kabenen K Moaynio pene

DISVOUNT RELAY CARD TO ACCESS RS485 )
TERMINATION (S801) OR CURRENT/VOLTAGE

SWITCHES (5201, 5202)

130BA143.10 1308421410

A2-A3 A5-C2
BAYKHO! 1. dpnbik JO/DKEH 6biTb NoMelleH Ha pamky naHenu LCP, Kak nokasaHo Ha pu-
cyHke (aTtTectoBaHo UL).

MpeaynpexaeHue o ABOWHOM HaMpshKEHUU MUTAHUS

Kak 106aB1Tb AOMOMHUTESbHLIM Moaynb MCB 105
o CM. yKasaHusi Mo MOHTa)y B Hauase pasaena LorosiHUTEIbHbIE YCTPONCTBA U MPUHAL-
JIEXKHOCTU

4 Heobxoanmo oTcoeanHUTb pPa3beEMbl TOKOBEAYLLMNX yacTeit Ha KfieMMax pene.

. He coeanHsitTe TokoBeayLiMe YacTu (BbICOKOE HanpsiKeHUE) C CUrHanamMu yrnpaeieHus
(PELV).

. Boibepute dyHkuMKM pene B napameTpax 5-40 [6-8], 5-41 [6-8] n 5-42 [6-8].
BHUMAHWE! (UHgekc [6] — pene 7, ungekc [7] — pene 8 n nHaekc [8] — pene 9)
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PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®
3. Beibop VLT HVAC M HVAC Drive

1]2[3]4]5]6]7]8]910]11]12
{— T — ) ——) o—) | — — | — | — -
O|0|0[0|0|0[0|0[00I0|O
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He o6beanHsaiTe HU3KOBONbTHbIE AETANN U cucTeMbl PELV.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®

HVAC Drive

3.6.8. Pe3sepBHbIK nctouink MCB 107 Ha 24 B= (gon. ycTpouctso D)

BHELLHWIA UCTOYHUK NUTaHUA 24 B=

BHELUHWI NCTOYHMK NUTaHUS 24 B= MOXET UCMONb30BaTLCS B KAYECTBE HU3KOBOIBTHOMO UCTOY-
HUKa NUTaHUa ANs NNaTbl yNpasieHns 1 NobbiX APYrnX YCTaHOBAEHHbIX AOMONHUTENbHbIX MaaT.
OH obecnieunBaeT paboTy naHenM MeCTHOro yrnpasneHus B NOSIHOM obbeMe (BKoYast yCTaHOBKY
napamMeTpoB) 6€3 NoAKIIYEHNS K INIEKTPOCETM.

Danfiti

3. Bbibop VLT HVAC

TexHnyeckne XxapakTepucTMKM BHELIHEro UCTOYHUKA NuTaHus 24 B=

[ranasoH HanpskeHUs Ha Bxoae

24 B= £ 15 % (He 6onee 37 B B TeueHune 10 c)

Makc. BXOAHOM TOK

CpenHuil BXOLHOW TOK ANt Npeobpa3oBaTesist YacToThl

Makc. anvHa kabens

BxoaHas eMKOCTHas Harpyska

< 10 Mk®

3afepxxka npy nogade NUTaHUs

<06¢cC

C 3awuTon BXoAoB.

Homepa knemm:
Knemma 35: - BHELWHEro CTovHMKa nuTtaHmns 24 B=.

Knemma 36: + BHELLIHEro NCTOYHMKA NuTaHusa 24 B=.

BbInonHuTE creaytoLime onepauum.

1.

CHMMUTE NaHefrlb MECTHOro Yyrpa-
B/IEHMS| UM 3aKPbIBAOLLIMM LIMTOK

CHUMUTE KNEMMHYIO KPbILLKY

Ypanute nnaty pa3esi3ku Anst kabe-
nel U NNacTMaCcCoBYHO KPbILLKY CHU-
3y

BcTaBbTe AOMNOSTHUTENbHBIN pe3epB-
HbI UICTOYHWK NUTaHUSA 24 B= B fo-
NMONHUTENbHOE rHe340

YcTaHoBUTE NnaTy pa3sA3KK Ans Ka-
6enen

YCTaHOBUTE KIEMMHYIO KPbILIKY K
naHesb MECTHOrO YrpaBneHus 1nm
3aKPbIBAOLLMIA LLIMTOK.

Mpn NuTaHuM uenu ynpasneHust OT AOMOSHU-
TeNbHOro pe3epBHOro UcToyHuka MCB 107 ¢
HanpsikeHWeM 24 B= BHYTPEHHWI UCTOYHMK
24 B aBTOMaTUYECKN OTKITIOYAETCS.

130BA028.11

PucyHok 3.11: MoaknioyeHne K pesepBHOMY MUC-

TOYHUKY NUTaHus 24 B= (A2-A3).

130BA216.10

PucyHok 3.12: MoaknoyeHne K pe3epBHOMY UC-

TOYHMKY MUTaHusi 24 B= (A5-C2).
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

3.6.9. [lononHuTeNIbHOE YCTPOMCTBO aHaJIOFOBOro BBOAa/BbIBOAA
MCB 109

MNpennonaraeTcs, 4YTO niaTa aHanoroBbIxX BX0[0B/BbIX040B 6Yﬂ,eT MCnonb30BaTbCA, HAaNpuUMep, B
cneayownx cny4yaax:

. Pe3epBHOE NUTaHWE AN TAKTOBOrO reHepaTopa Ha nsaTte ynpaBneHus

e [1ns 0B6bIMHOIO pacLIMPEeHUs BbIGOpa aHanoroBbiX BXOA0B/BbIXOA0B, NPedyCMOTPEHHbIX
Ha niaTe ynpaBfeHus, HanpuMep MNPy MHOrO30HHOM YMPAaBIEHUM C TPEMS AaTuMKaMU
[aBneHns

° HaCTpOl‘/lIKa npeo6pa3OBaTenﬂ yactoTbl B 6510Kke AEUEHTPaNIn30BaHHOIo BBOﬂa/BbIBOﬂa,
nopaepxuvsatoweMm Cuctemy yrnpasneHus ans 3£|,aHVIl71, C BXOAaMu Ansa AaTyMKOB U Bbl-
X04aMu AnA pa60tw|x 3aC/IOHOK U UCMOMHUTESbHbIX YCTDOVICTB KnanaHoB

o MUA-perynsiTopbl paclUMpPeHHOW MOAAEPXKU C BXOAAMW/BbIXOAAMU A1 BXOAOB YCTa-
BOK, BXOAOB npeobpa3oBaTenei/aaTyMkoB W BbIXOAOB ANSt UCMOMHUTENbHBIX YC-
TPOWCTB.

CONTROL CARD (FREQUENCY CONVERTER)

(o)
)
c

ANALOG I/0
OPTION MCB 109
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o
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I
CAN BUS
\

P RT

‘ cPU c v ‘
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! ‘ ‘ T BATTERY |
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I (=] I

4
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0-10 0-10 0-10
vDC vDC vDC

\)E
P11000/ v
Ni 1000
130BA405.11

PucyHok 3.13: MpuHUMNManbHasi CXeMa aHanoroBbIX BXOAOB/BbIXOAOB, NPeAyCMOTPEHHbIX B NPpeobpa3oBa-
Tene YacToThl

/
<1mA

/
<1mA

Kondwmrypaums aHanorosbix Bxoaos/

BbIXOZ10B

3 QHaNoroBbIX BX0AA, CMOCOBHbLIX MPUHUMATL CNEAYIOLLEE:
. 0-10B=

nnn

. 0-20 MA (Bxop HanpsbkeHus 0-10 B), k kneMmaM HeobxoanMo NoakounTL peanctop 510
Om (cm. BHUMAHUE!)

. 4-20 MA (Bxop HanpsbkeHus 2-10 B), k kneMMmaM HeobxoanMo noaktounTb peanctop 510
Om (cM. BHUMAHUE!)
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
3. Beibop VLT HVAC

HVAC Drive

. Oatunk Temnepatypbl Nil000 conpotusnernvem 1000 Om npu 0 °C. TexHnyeckue xa-
pakTepuctuku cornacHo DIN43760

J [Jatunk Temnepatypbl Pt1000 conpotusneHmem 1000 Om nipu O °C. TexHnyeckue xa-
pakTepuctuku cornacHo IEC 60751

3 aHanorosbIX BbIXoAa HanpsxeHus 0-10 B=.

BHuMaHue

O6paTtute BHMMaHME Ha 3HA4YEHUS], UMEIOLLMECS B Pa3/IMYHBIX CTAaHAAPTHBIX rpynnax
pPe3nCTopoB.

E12: Bnavxkanwee ctaHaapTHoe 3HadeHne 470 OM, cospatollee Bxoa 449,9 Om u
8,997 B.

E24: bnuxkaiiliee cTaHAaapTHoe 3HadyeHne 510 Om, cospatolee Bxoa 486,4 OM u
9,728 B.

E48: bnvxkainwee ctaHaapTHoe 3HadeHne 511 OM, cospatolee Bxoa 487,3 OM u
9,746 B.

E96: Bnvxkainwee ctaHAapTHOe 3HadeHne 523 OM, cospatollee Bxoa 498,2 OM u
9,964 B.

AHanorosble Bxogbl — knemma X42/1-6

pynna napameTpoB Ans cumTbiBaHus: 18-3*. CM. TakxKe PyKOBOACTBO 110 rpOrpaMMUpPOBaHIIO
npusBoga VLT® HVAC

Ipynna napaMeTpoB Anst HAcTpoWiku: 26-0%, 26-1%, 26-2* n 26-3*. CM. TaKxe PyKOBOACTBO 10
nporpamMmupoBaHnio ripnsoga VLT® HVAC

3 aHano- o Yacro-
Pa6ounu Paspe- Makc. Ha-
roBbiX TOYHOCTb | Ta Bbl- UmnepaHc
ANana3oH | WweHue rpyska
BXxoAa 60pkun
Wcnonb- |-50 ... +150 °C|11 6utos -50 °C 3u - -
3yeTcs Kak +1K
BXOA, +150 °C
Aatymka +2 K
Temnepary-
pbl
0,2 % ot non-
Wcnonb- HOii
3YETCA Kak 0-10B= |106uTOoB| LWKanNbl Npn 24Ty +/-20B Ooro
BXOA Ha- acu ANUTENbHO 5 kOm
NpsdKEHNs pact.
Temneparype

Koraa ucronb3yercs A1 Hanps»kKeHWsl, aHa/IoroBble BXOMbl MaclLTabupytoTcs napaMeTpamMu Ans
Ka>Kaoro Bxoza.

Korga vcnonb3yeTcs Ana agatynka TemnepaTtypebl, MaCUJTa6VIpOBaHMe aHanoroBbIX BXOAOB YCTa-
HaBIMBAETCA NpeABAPUTENBHO Ha HeobxoaANMbIN YPOBEHb CUrHaNa Ana 3aAaHHOro TeMneparTyp-
HOro Anana3oHa.

Ecnu aHanorosble BXOAbl UCNONB3YIOTCA AN AaTYMKOB TEMMEpaTypbl, 3HaYEHNS curHana o6paT-
HOW CBSI3M MOXHO CUYMTbLIBATb B rpagycax kak Llenbcusi, Tak u q)aDEHFEl)'ITa.

Mpu pa60Te C AaT4YMKaMKU TeMNEpaTypbl MakKCUManbHaa ANnnHa kabens c He3KpaHVIpOBaHHbIMM/
HEeCKpYYeHHbIMW XXnnamu Ans NOAKYEHNS AaTyumMKoB cocTaBnseT 80 M.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC HVAC Drive

3.6.10.

3.6.11.

82

AHanoroBsble BbIXOAbI — KJeMMa

X42/7-12

lpynna napameTpoB ANs cunTbiBaHMS M 3anucn: 18-3*. CM. Takxke PyKOBOACTBO 110 rporpamMmum-
poBaHmto ripmsoga VLT® HVAC

Mpynna napaMmeTpoB Afs HAacCTPOMKM: 26-4*, 26-5* n 26-6%. CM. Takxe PyKOBO4CTBO 110 rpo-
rpammupoBarHmio ripusoga VLT® HVAC

3 aHanoroBbix | YpoBeHb Bbi- | Pa3speweHue | JIMHEHHOCTb Makc. Harpy3ka
BbIxoAa XOQHOro Cwur-
Hana
BonbT 0-10 B= 11 6uTos 1 % ot nonHoii|1l MA
LUKasbl

AHanorosble BbIXOAbl MaCLIJTaﬁl/IDYIOTCFI napaMeTpamMn Anga KaXaoro BbiXxoaa

MpvicBamBaeMasi hyHKLMSI MOXKET BbIGMPATLCS C MOMOLLBIO MApaMeTPOB U UMEET Te Xe camble
3HAYEHWsI, YTO U B C/TyYae aHaNoroBbIX BbIXOAOB Ha NnaTe ynpaBieHus.

Bonee noapobHoe onvicaHne NapamMeTpoB CM. B VL T® PyKoBOACTBO 110 IPOrpamMMupoBaHmio rpu-
Boga HVAC, MG.11.Cx.yy.

Yacbl peanbHoro BpemeHu (RTC) c pe-
3epBHbIM UICTOYHUKOM NUTAHUA
®dopmMaT AaHHbIX Yacos RTC BKOYaeT rod, Mecsil, YACIO, Yacbl, MUHYTbI U AieHb HeaAenu.

TouHOCTb YacoB He xyxe £ 20 MnH.-1 npu 25 °C.

Echn npeobpazoBaTent 4acToTbl paboTaeT npu TemnepaType oKpyxatouwero Bo3ayxa 40 °C,
BCTPOEHHas pe3epBHas nutueBas b6atapes CyXuT B cpeaHeM He MeHee 10 neT. B cnyvae otkasa
pe3epBHOM 6aTapen AOMNOSHWUTENbHOE YCTPOMCTBO aHanoroBoro BBOAA/BbiBOAA CleayeT 3ame-
HUTD.

TOpMO3HbI€ pe3nUCTopbl

B NpunoxeHusx, B KOTOPbIX ABUraTesb UCMOMb3YETCA B KaYECTBE TOPMO3a, B HEM reHepupyeTcs
3HEeprusl, Bo3Bpallaemast B Npeobpa3oBaTeslb YacToThl. ECIM 3HEprus He MOXET nepeaasaThcs
06paTHO B ABMraTesb, 3TO BbI3bIBAET MOBLILLIEHNE HAMPSHKEHMS B LIENKU MOCTOSAHHOIO TOKa rpe-
obpasoBatessl. B NpuioxeHUsxX ¢ YacTbiM TOPMOXKEHWEM M/UNK C HArpy3KaMmu, MMeloLMMK 60/b-
IO MOMEHT MHEpLMM, 3TO MOXET MPUBECTU K OTKIOUEHMIO BCNEACTBUE MEpeHanpsikeHus B
npeobpasoBaTene 1, B pesynbTaTe, K 0CTaHoBY. [ns paccenBaHMs SHEPTUM, BbipabaTbiBaeMon
MpW pekyrnepaTMBHOM TOPMOXXEHWM, UCTIONb3YHOTCS TOPMO3HbIE PE3UCTOpLI. PE3NCTop BbIGMpaeT-
€A MO BEIMUYMHE aKTUBHOIO COMPOTUB/IEHWS, HOMWUHA/Y PacceMBaeMoi MOLLHOCTU U pa3MepaM.
KoMmnanus Danfoss npeanaraeT WMPOKYI HOMEHKIATYPY PasfiMuHbIX PE3MCTOPOB, CreLnanbHO
npeaHasHaYeHHbIX A1 onpeaeneHHbIX TUMOB NPUBOAOB KOMMaHun (CM. pasaen 3axas).

BbIHOCHOM (AUCTAaHLMOHHbIN) MOHTAXXHbIA KOMIJIEKT ANA nNa-
Henu LCP

MaHenb mMectHoro ynpasnexus (LCP) moxet TexHUMECKIE XaPAKTEPUCTAKI

6bITb YCTAHOBNIEHA HA NepeAHel NaHeNM LWKa- IP 65, nepe-
a c NOMOLLbIO BbIHOCHOTO MOHTAXKHOMO KOM- Kopnyc: BHsIS NaHenb
nnekta. Kopnyc umeet creneHb 3awmTbl IP65. MakcumanbHas AnnHa kabens

mexay VLT n 61okom: 3Mm

MOMEHT 3aTSXKN KPENEeXHbIX BUHTOB A0JIKEH

CraHgapT cBs3u: RS 485
6bITb He 6onee 1 HMm. P
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 3. Beibop VLT HVAC

Homep 3akasza 130B1113 Homep 3akasa 130B1114

RS NS

N

%%
%ﬂs

1308A138.10 1308A200.10

PucyHok 3.14: MoHTaXHbIi komnnekT ans LCP, PrcyHok 3.15: MoHTaxHbI komnnekT ans LCP,
BKJIIOYAIOLWMIA rpacmyeckyto naHens LCP, kpenex, coaepalumin uncdposyto naHens LCP, kpenex u
kabenb (3 M) 1 npoknaaky npoKnaaky

MmeeTcs Takxke komnnekt LCP 6e3 LCP. Homep ans 3akasa: 130B1117

64,5+ 1 mm
(2.54*+0.04 in)
2| | f 1
& ~ [
& E ©
> O A
N Al = [
N
o] oGo N
Panel cn\tc c
cut out NhiA au' =
= [
!
130BA139.11

3.6.12. Ifomnnek'r npuHaanexxHocreu ans kopnyca IP 21/IP 4X/ TUN

IP 20/1IP 4X top/ TUM 1 — fononHWTENbHBIM Habop Ans Kopnyca, NpUroaHblid ans 6nokos IP 20

Compact, Tunopa3smep A2-A3.
Ecnu ncnonb3yeTcs KOMNIEKT NpUHAANEXHOCTEN Ans kopriyca, 6nok IP 20 gomkeH 6biTb Aopa-

60TaH TaK, 4Tobbl OH cooTBETCTBOBAN KOMMnekTy IP 21/ 4X top/TUM 1.

IP 4X top MOXET UCMOMb30BaTLCS CO BCEMW CTaHAAPTHLIMM BapuaHTamy npeobpasosateneit VLT
HVAC co crenenbto 3awmTsl IP20.

83
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PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
3. Beibop VLT HVAC M HVAC Drive

3.6.13. KomnnekT kopnyca IP 21/tun 1

A — BEPXHSAS KpbILWKa

B — HannyHuK

C - ocHoBaHue

D — KpbllwKa OCHOBaHuWS

E — BMHT (BWHTbI)

YCcTaHoBWTE BEPXHIOIO KPbILLIKY Kak Mo-
Ka3aHo Ha pucyHke. Ecnu ncnonbsyet-
Csi IONOJIHUTENbHOE YCTPOMCTBO A
unu B, pomxkeH 6biITb YCTaHOB/EH Ha-
JIMYHMK, 3aKPbIBAIOLLMIA BBOZ, CBEPXY.
MomecTnTe ocHoBaHue C noa npueoa
1 C NOMOLLbIO CKOG M3 KOMNJeKTa Npu-
HaANeXHOCTel 3akpenuTte kabenu Ha-
Anexaluum obpasom. OTBepcTUs Ans
KabenbHbIX YNAOTHEHWIA:

Tunopasmep A2: 2xM25 1 3xM32
Tunopasmep A3: 3xM25 1 3xM32

1308TAE4

3.6.14. BbixoaHble PUNbTPLI

84

CKOpOCTHasi KOMMyTaLus NpeobpasoBaTesisi YacTOThl CO3AAET HEKOTOPbIE BTOPUYHbIE 3hdeKTbl,
KOTOpble BMSIIOT Ha ABUraTeslb U 3aMKHYTOE OKpY)XeHue. [1ns noaasneHust 3Tux nobouHbix -
hekToB cnyxat punbTpbl ABYX pa3HbiX TMMOB: ¢unbTp du/dt u cuHycomaanbHbin hunbTp (hunbTp
rapMOHMK).

®unbTpbl du/dt

MexaHUYecKMe HanpsXKeHUsl B M30/ISILMM YaCcTO BbI3bIBAKOTCSH 06beANHEHHBIM BO3AEACTBMEM Obl-
CTPOro YBEIMYEHNS TOKa U HAaNPSXKEHWUSI. BbICTpble U3MEHEHMSI SHEPT UM TAKXKE MOYT OTPaXaTbCst
06paTHO B CETb MOCTOSAHHOrO TOKa MHBEPTOPA W BbI3biBaTb OTK/OYEHNE. OunbTp du/dt cnyxuT
ANSt YMEHbLUEHWS BPEMEHM MOBbILIEHMST HAMPSHXKEHUS 1 BbICTPOro U3MEHEHUS SHEPrUM B ABUra-
Tene u NpefoTBpaLLEHNst TEM CaMbiM NPEXAEBPEMEHHOIO CTapeHMsl U MOBEPXHOCTHOMO npobos
nsonsaumun asuratens. ®unbtpbl du/dt okasbiBaloT 611aronpusTHOE BUSIHUE Ha U3NyYeHWe Mar-
HWUTHOrO nons B Kabene, KOTOPbIA COEAUHSIET NPUBOA C ABWUraTeneM. Kprneas HamnpskeHus elle
COXpaHsieT UMMYbCHYO (OpMy, HO OTHOWeHMe du/dt yMeHbLIAeTCcsa Mo CPaBHEHMIO C YCTaHOB-
KaMun 6e3 Takoro dunbTpa..

CuHycompanbHbie PUAbTPbLI

CuHyconpanbHble hunbTpbl NpeaHa3HaYeHbl AN NPOMnyCKaHMs TOMIbKO HU3KMX 4acToT. Bbicokme
YaCTOTbl HE MPOMYCKaloTCs, Npuaasas MexaydasHOMY Harpsd>KEHUIO U TOKY CMHYCOMAANbHYIO
dopmy.

Mpu cuHycomaanbHoi dopMe KpUBbIX yXe He TpebyeTcs Mcnonb3oBaTh C NpeobpasoBaTensiMu
YaCToThI CrielmanbHble ABUraTeNu, UMEIOLLME YCUNIEHHYIO M30NSLUMI0. M3MeHeHue hopMbl KpUBOWA
TaKXKEe NPUBOANT K CHYXKEHMIO aKyCTMYECKOrO LWyMa ABUraTens.

B nononHeHue k addekTy, okasbiBaeMoMy GunbTpoM du/dt, cuHycompanbHbI huUnbTp Takxke
CHWKAET MEXaHUYECKME HAMPSKEHWS B U30MSAUMKM U TOKU B NOALUMMHMKAX ABUraTens, yBenmuu-
Basl TEM CaMbIM CPOK CNy>6bl ABUraTens U nepuoabl Mexay pernameHTHbiMu pabotamu. CUHy-
covpanbHble UNLTPbLI NO3BONSIOT UCMONL30BaTh Honee ANWHHbIE kabenu ABuraTeneir B Tex
cnydasx, koraa TpebyeTcs ycTaHOBKa ABUraTens Ha yaaneHum oT npusoaa. K coxanenuio, onvHa
kabens orpaHunyeHa, NOCKONbKy MUNLTP HE YMEHbLUAET TOKU YTeuku B kabensix.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 4, 3akas

4.1. ®opMma ana 3akasa

4.1.1. KoHdurypaTtop npusoaa

MpeobpasoBaTesib YacTOTbl MOXHO CMPOEKTMPOBaTh B COOTBETCTBUM C TPeGOBaHMSMM K OCHOB-
HbIM 3KCM/YTaLUMOHHbBIM XapaKTEPUCTUKAM, MOsMb3YsiCb CUCTEMO HOMEPOB NS 3aKasa.

[nsa npeobpaszosatens VLT HVAC Drive MOXHO 3aKka3aTb CTaHAApPTHblE MPUBOAbI M MPUBOAbI C
BCTPOEHHbIMW OMOMHUTENBHBIMU YCTPOMCTBAMM, OTMPaBMB CTPOKY KOoda TUMa, OMMUCHIBAIOLLYIO
usgenvie, B MECTHOE TOpProeoe npeactaBmTensCcTBo Danfoss; 3Ta cTpoka uMeeT Bua:

FC-102P18KT4E21H1IXGCXXXSXXXXAGBKCXXXXDX

3HayeHMe CMBOJIOB B CTPOKE MOXHO HalTK Ha CTpaHMUAX, Fae NPMBOASTCS HOMEpa 415 3aKa30B,
B rnaee Bw6op VLT. B npuBeAeHHOM Bblillle NMpUMEpPE AOMNOMHUTENbHbIE YCTpoWCTBa — Profibus
LON works n BBoA/BbIBOA 06LIEro Ha3HaYeHNs — BKILOYEHbI B MPUBOA,.

HoMepa ans 3aka3oB CTaHAapTHbIX BapuaHToB NpuBoaoB VLT HVAC MOXHO Takke HalTu B rnaBe
Boibop VLT.

C noMolLLIbIo KOH(UIrypaTopa NpMBoAa B CETU MHTEPHET MOXHO CKOMMOHOBATbL MOAXOAALLMIA Npy-
BOZ AN HAZIeXaLlero NpUMeHeHus U cchopMMpoBaTh CTPOKY Koaa Tvuna. KoHdurypaTop npusoaa
aBTOMaTUYECKM (hOPMUPYET BOCbMUPa3psaHbI TOProBblii HOMEpP, KOTOPbI A0/MKEH BbiTh nepe-
[laH B MECTHOe TOProBoe NpeacTaBUTeNbCTBO.

KpoMe TOro, MOXHO CO3AaTb CMMCOK MPOEKTOB C HECKONbKUMU M3AENAMM U HanpaBuTb €ro
npeacTaBuTento no cbbiTy npoaykuumn Danfoss.

KoHdurypatop npuBosa MOXHO HalMTM Ha caite B rnobanbHoM cetv  UHTEpHeT:
www.danfoss.comydrives.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
4. 3aka3 HVAC Drive

4.1.2. Ctpoka Koaa TMna

1 234 56 7 8 9 10111213141516 17181920 21 2223 24 2526 27 28 2930 31 32 33 34 3536 37 38 39

FC-LJO[ PLL[ [ [ L[ H [ L[] xXsixxxxA B IC ||| D

130BA052.14

OnwucaHune MNos. Bo3MOXHbI BbIGOP
Ipynna n3genuin u cepus VLT 1-6 FC 102
HoMuHanbHas MOLWHOCTb 8-10 1,1 - 90 kBT (1K1 - 90K)
Yuncno das 11 Tpu dasbl (T)

T 2: 200-240 BT
HanpskeHne cetn 11-12 T 4: 380-480 BT

T 6: 525-600 BT

E20: IP20

E21: IP 21/NEMA, Tvn 1
E55: IP 55/NEMA, Tvn 12

Kopnyc 13-15 E66- P66
P21: IP21/NEMA tvin 1 ¢ 3aaHei naHesnblo
P55: IP55/NEMA tvn 12 ¢ 3afiHel NaHenbio
H1: ®unbTp BY-nomex, knacc A1/B
H2: knacc A2
GunbTp B-nomex 16-17 H3: ®unbTp BY-nomex, Al/B (yMeHblUEHHas A/MHa Ka-
6ens)
X: be3 TopMO3HOro npepbiBaTens
B: C TOPMO3HbIM MpepbiBaTenem
JeEets = T: Be3onacHblii 0CTaHOB
U: be3sonacHblii 0CTaHOB + TOPMO3
G: M'pacnyeckas naHenb MectHoro ynpaenenus (GLCP)
[Oucnneii 19 N: Lindposas naHenb mecTHoro ynpasnenust (NLCP)
X: be3 naHenn MecTHoro ynpasneHus
MoKpBITHE MeYaTHOM MnaThi 20 X MeyatHasa nnata 6e3 NoKpbITUS
C: NevaTHas naaTa c NOKpbLITUEM
BapaHT NoaKNIoueHMs! ceTH 21 X: be3 ceTeBOro pasbeanHUTENs
1: C ceTeBbIM pasbeanHuTenem (Tonbko IP55)
ApanTtauus 22 3ape3epB1poBaHO
ApanTtauus 23 3ape3epBrpoBaHO
Bobinyck MO 24-27 [Heiictsyiowee MO
SA3bIk MO 28

AX: be3 gon. ycTpoicts

AO: MCA 101, Profibus DP V1

[on. ycTpoiictea A 29-30 A4: MCA 104, DeviceNet

AG: MCA 108, LON works

AJ: MCA 109, cetb BAC

BX: Be3 gon. ycTpoiicTs

BK: MCB 101, fon. ycTpoicTBO BBOAa/BbIBOAA 06LLIErO
Ha3HayeHus

Hon. yctpoiicrsa B 31-32 BP: MCB 105, fononHutenbHble pene
BO: [lononHuTenbHOe YCTPOCTBO aHanoroBoro BBoaa/
BbIBoAa MCB 109

[on. ycrpoiictea C0, MCO 33-34 CX: bes fon. ycTpolicTs

[on. yctpoicta C1 35 X: bes gon. ycTpoicTs

MporpamMmHoe obecneyeHne gon. ycrponcTs C|36-37 XX CTaHgapTHoe nporpamMMHoe obecrneyeHne

[on. yctpoiictea D 38-39 DX: Bes non. ycrpovcts

DO0: Pe3epBHbIi MCTOYHUK MOCTOSIHHOrO TOKa

Tabnuua 4.1: Onucanne koga TUNa.

PasnunuHble AOMONHUTENbHbIE YCTPOMUCTBA OMUCHLIBAIOTCA B PYKOBOACTBE 110 MPOEKTUPOBAHUIO
npmsoga VLT® HVAC.

86 MG.11.B4.50 - VLT® siBnisieTcs 3aperucTpupoBaHHbIM TOBapHbIM 3HaKoM KoMnaHuy Danfoss



PyKOBOACTBO M0 npoekTupoBaHuio VLT®
HVAC Drive

Danfiti

4, 3aKa3

4.2. Homepa ansa 3akasa

4.2.1. Homepa gnsa 3akasa: [lonoNHUTENbHbIE YCTPOMCTBA U NpUHaA-
NIeXXHOCTHU

Tun OnucaHune
PasninyHble yCTPOMCTBa

Homep ans 3akasza

Pa3beM Lienu noctostHHoro KneMmHasi Konoaka Ana NoAkIoYeHns Lenu noctosHHoro  130B1064
TOKa TOKa B Ccnyyae Tunopasmepa A2/A3

KomnnekT npuHagnexHoc- Tunopasmep A2: IP21/IP 4X Top/TYPE 1 130B1122
Tei ans kopnyca IP 21/4X

top/TWM 1

KomnnekT npuHagnexHoc- Tunopa3smep A3: IP21/IP 4X Top/TYPE 1 130B1123
Teln anst kopnyca IP 21/4X

top/TWN 1

Pasbem D-Sub 9 ans KomnnekT pasbema ans IP20 130B1112
Profibus

KoMnnekT npy BepxHEM BBOAE ANs noaktodeHus Profibus - 130B05241)
TOMbKO Kopryca A

BWHTOBbIE K/IEMMHbIE KOMOAKM ANS 3aMeHbl MOANPY>XUHEH-

HbIX BbIBOAOB

CoeguHutenu: Ha 10 KOHTaKTOB - 1 WT., Ha 6 KOHTaKTOB - 1

KomnnekT ans BepxHero
BBoAa Profibus
KneMMmHble Konoaku

LIT. M Ha 3 KOHTaKTa - 1 wr. 130B1116
LCP
LCP 101 Lindposas naHenb mectHoro ynpaenenus (NLCP) 130B1124
LCP 102 padmnyeckast naHenb MecTHoro ynpasnexus (GLCP) 130B1107
Kabenb ansa LCP OTaenbHbIv kabenb ans LCP (3 m) 17520929

MOHTa)XHbIM KOMMAEKT AN NaHenu, BKatovaowwmi rpacdmye- 130B1113
CKYt0 NMaHenb MECTHOrO yrpaBfieHns, Kpenex, kabenb (3 M)
1 Npoknaaky

KomnnekT ans LCP

KomnnekTt ana LCP MOHTaXHbIVi KOMNAEKT ANs NaHenu, BkAtoYaowmi umdpo- 130B1114
BYIO MaHenb MECTHOr0 ynpaB/eHus, kpenex, kabenb (3 M) n
npoknaaky

KomnnekT ana LCP YCTaHOBOYHbI KOMMAEKT AN MaHenel Bcex Tunos, Bkato-  130B1117

valowmii kpenex, kabenb (3 M) 1 Npoknaaky
[ononHuTenbHblE NJIaTbl ANA rHe3aa A (6e3 NokpbITUA /C NOKPbITUEM)

Bbe3 nokpbli- C nNOKPbI-

™a T™MeM
MCA 101 [ononHutensHoe yctponcTeo Profibus DP VO/V1 130B1100 130B1200
MCA 104 [lononHuTenbHoe ycTponcTBo DeviceNet 130B1102 130B1202
MCA 108 LON works 130B1106 130B1206
[ononHuTtenbHble NaaThbl ANsA ruesga B
MCB 101 Mogaynb BX0Z0B/BbIXOA0B 06LIero HazHayYeHus 130B1125
MCB 105 Mnata pene 130B1110
MCB 109 [lonoNHMTENbHOE YCTPOVCTBO aHaoroBoro BBOAa/BbiBoga  130B1143 130B1243
[ononHuTenbHas nnarta ans riespa D
MCB 107 Pe3epsHoe nuTaHve 24 B= 130B1108 130B1208
BHellHWEe AONOJIHUTENIbHbIE YCTPOMCTBA
Ethernet IP naBHoe ycTpoicTeo Ethernet 175N2584
3anacHble 4acTn
Mnata ynpaBneHus C cyHKumelt 6e3omacHoOro octaHoBa 130B1150
Mpusoa VLT HVAC
Mnata ynpaBneHus be3 ¢yHkummn 6e30nacHOro ocraHoBa 130B1151
Mpueoa VLT HVAC
BeHTnnsatop, A2 BeHTnnsatop, Tunopasmep A2 13081009
BenTunstop, A3 BenTunstop, Tunopasmep A3 130B1010
BeHtunstop, A5 BeHtunstop, Tnopasmep A3 130B1017
BeHtnnsatop, Bl Hapy>HblIi BeHTUNSTOpP, TMNopasmep Bl 130B1013
BeHtunstop, B2 Hapy»Hbli1 BeHTUNSTOP, TUNopasmep B2 130B1015
BenTunstop, C1 Hapy>xHbIi1 BeHTUNsTOp, TMNnopasmep C1 130B3865
BeHtnnsatop, C2 Hapy>Hblii BeHTUNSTOp, TMNnopasmep C2 130B3867
MaKeT ¢ KOMMAEKTOM Npu- [aKeT C KOMNIEKTOM NPUHAANEXHOCTEN, TuNopasmep A2 130B0509
HaanexHocTen, A2
MaKkeT C KOMMAEKTOM Npu- [aKkeT C KOMMNIEKTOM NpPUHAANEXHOCTEN, Tunopasmep A3 130B0510
HaanexHocrten, A3
lMakeT ¢ KOMNNeKkToM Npu- [akeT ¢ KOMMIEKTOM NpUHAANEXHOCTEN, Tunopasmep A5 130B1023
HaanexHocrel, A5
MakeT ¢ KOMMAEKTOM Npu- [akeT C KOMMNIEKTOM NpUHAANEXHOCTEN, Turopasmep Bl 130B2060
HaanexHocTel, B1
MaKkeT ¢ KOMMAEKTOM Mpu- [aKeT C KOMNIEKTOM NPUHAANEXHOCTEN, TUNopa3mep B2 130B2061
HaanexHocTen, B2
MakeT ¢ KOMMAeKToM Npu- [akeT C KOMMNIEKTOM NpUHAANEXHOCTeN, Turnopasmep C1 130B0046
HaanexHoctei, C1
MaKkeT ¢ KOMMAEKTOM Mpu- [aKeT C KOMNIEKTOM NPUHAANEXHOCTEN, TuNopasmep C2 13080047

HaanexHoctel, C2

Tabnuua 4.2: 1) Tonbko ansa IP21 / > 11 kBT
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4, 3aKa3

M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
HVAC Drive

[JlononHuTenbHble YCTPOIMCTBA MOXHO 3aKa3aTb C 3aBOACKON YCTaHOBKOW Ha npeobpa3oBatere,
CM. MHdOpMaUMIo Ans 3akasa.

MHdbopMaumio o coBmecTMocTn nepudepuiiHoi WwiHbl (fieldbus) n AononHUTENbHBIX YCTPOWCTB
AN NPUKNaAHbIX 3aaay ¢ 6osee cTapbiMi BEPCUSIMMA NMPOrPaMMHOro 06ecreyeHnst MOXHO Mosy-
YuTb y NOCTaBLUMKa usgenuii Danfoss.

4.2.2. Homepa ansa 3aka3sa: PUNAbTPbl FAPMOHUK

88

@OuNbTPbl rapMOHUK MpeaHa3HadeHbl A1 YMEHbLIEHUSI FapMOHUK B CETH.

. AHF 010: uckaxeHue Toka 10 %

. AHF 005: nckaxeHue Toka 5 %

380-415B,50 I'y

TaHFN TunoBoW NpUMeHsie- Homep ans 3akasa usgenus Danfoss | Tunopa3mep npeo6-

MbIVi ABMraTenb [KBT] AHF 005 AHF 010 pasoBaTens 4acrto-
Tbl

10 A 4,55 175G6600 175G6622 P4K0, P5K5

19 A 7.5 175G6601 175G6623 P5K5 - P7K5

26 A 11 175G6602 175G6624 P11K

35A 15, 18.5 175G6603 175G6625 P15K, P18K

43 A 22 175G6604 175G6626 P22K

72 A 30, 37 175G6605 175G6627 P30K - P37K

101 A 45, 55 175G6606 175G6628 P45K - P55K

144 A 75 175G6607 175G6629 P75K

180 A 90 175G6608 175G6630 P90K

440-480 B, 60 'y

TaHFN TunoBoy NpuMeHsie- Homep ans 3akasa usgenus Danfoss Tunopa3smep npeob-
MbIVi ABUraTens [1.c.] AHF 005 AHF 010 pasoBaresis 4acToThbl

19A 10, 15 175G6612 175G6634 P7K5

26 A 20 175G6613 175G6635 P15K

35A 25, 30 175G6614 175G6636 P18K, P22K

43 A 40 175G6615 175G6637 P30K

72 A 50, 60 175G6616 175G6638 P30K - P37K

101 A 75 175G6617 175G6639 P45K - P55K

144 A 100, 125 175G6618 175G6640 P75K - P9OK

CornacoBaHue npeobpa3oBaTensi 4acToTbl U (UAbTPa PacCUMTaHO WCXOAS M3 HampshKeHus
400/480 B, nogkntoveHnst TMNOBOro (4 MOMOCHOr0) ABUraTensl B Ka4ecTBe Harpysku n obecre-
YeHusl KpyTswero MoMeHTa, pasHoro 110 % OT HOMUHANBHOrO.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 4. 3akas

4.2.3. Homepa pans 3akasa:Moaynm cuHycoumpanbHbIX (PUABLTPOB,

200-500 B~
Mutaxue ot cetn 3 x 200 - 500 B
Tunopasmep npeobpa3oBaTtens Ya- Makewn- Homep Homep | HoMWHanbHbIN
MuHumManbHas
CTOThI yacoTa koM. | M/IbHas | AnA 3aka- | Ans 3aKa- | TOK $unbTpa
200-240 | 380-440 | 440-500 MyTaLH BbIXOAHas | 3a ans 3a Ans | Ha vactote 50
B B B yacroTa 1P20 IPOO My
PK25 PK37 PK37 5kly 120 My 130B2439 130B2404 2,5A
PK37 PK55 PK55 5kly 120 My 130B2439 130B2404 2,5A
PK75 PK75 5kly 120 My 130B2439 130B2404 2,5A
PK55 P1K1 P1K1 5kly 120 My 130B2441 130B2406 45A
P1K5 P1K5 5kly 120 My 130B2441 130B2406 45A
PK75 P2K2 P2K2 5kly 120 My 130B2443 130B2408 8A
P1K1 P3K0 P3KO0 5kly 120 My 130B2443 130B2408 8 A
P1K5 5kly 120 My 130B2443 130B2408 8A
P4KO0 P4K0 5kly 120 My 130B2444 130B2409 10A
P2K2 P5K5 P5K5 5kly 120 My 130B2446 130B2411 17 A
P3K0 P7K5 P7K5 5kly 120 My 130B2446 130B2411 17 A
P4KO0 5kly 120 My 130B2446 130B2411 17 A
P5K5 P11K P11K 4 kl'y 60 Ny 130B2447 130B2412 24 A
P7K5 P15K P15K 4 kly 60 'y 130B2448 130B2413 38A
P18K P18K 4 kly 60 Ny 130B2448 130B2413 38A
P11K P22K P22K 4 kly 60 'y 130B2307 130B2281 48 A
P15K P30K P30K 3 kly 60 Ny 130B2308 130B2282 62 A
P18K P37K P37K 3kly 60 'y 130B2309 130B2283 75 A
P22K P45K P55K 3 kly 60 Ny 130B2310 130B2284 115A
P30K P55K P75K 3 kly 60 'y 130B2310 130B2284 115A
P37K P75K P90K 3 kly 60 Ny 130B2311 130B2285 180 A
P45K P90K P110 3 kly 60 'y 130B2311 130B2285 180 A
P110 P132 3 kly 60 Ny 130B2312 130B2286 260 A
P132 P160 3kly 60 'y 130B2312 130B2286 260 A
P160 P200 3kMy 60 Ny 130B2313 130B2287 410 A
P200 P250 3kly 60 'y 130B2313 130B2287 410 A
P250 P315 3ky 60 'y 130B2314 130B2288 480 A
P315 P355 2 kly 60 'y 130B2315 130B2289 660 A
P355 P400 2 kly 60 My 130B2315 130B2289 660 A
P400 P450 2 kly 60 'y 130B2316 130B2290 750 A
P450 P500 2 kly, 60 'y 130B2317 130B2291 880 A
P500 P560 2 kly 60 'y 130B2317 130B2291 880 A
P560 P630 2 kly 60 My 130B2318 130B2292 1200 A
P630 P710 2 kly 60 'y 130B2318 130B2292 1200 A
BHuMaHue
Mpun ncnonb3oBaHMM CMHycomAaanbHbIX GUABTPOB YacToTa KOMMYTaLUK AO/HKHA CO-
OTBETCTBOBaTb XapaKTepuctukam wunbTtpa B r1ap. 14-01 Yacrora komMmyTaumm.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
4. 3aka3 HVAC Drive

4.2.4. Homepa ansa 3akasa:Moaynu cuHycomaanbHbIX (UNbLTPOB,

525-690 B~
Mutanme ot cetn 3 x 525 - 690 B
Tunopa3mep npeobpasosa- HomuHanb-
Tens 4acToThl MuHumanbHas Ya-| Makcumanb- | Homep ana | Homep ans HbI TOK
CTOTa KOMMyTa- |Has BbIXOAHas | 3aKasa Ana | 3akasa ana | duabTpa Ha
525-600 B 690 B ummn YyacToTa IP20 IPOO yactote 50
ry
PK75 2 kMy 60 'y 130B2341  130B2321 13A
P1K1 2 kly 60 'y 130B2341  130B2321 13A
P1K5 2 kly 60 Ny 130B2341  130B2321 13A
P2k2 2 kly 60 'y 130B2341  130B2321 13A
P3KO0 2 kly 60 'y 130B2341  130B2321 13A
P4K0 2 kly 60 Ny 130B2341  130B2321 13A
P5K5 2 kly 60 'y 130B2341  130B2321 13A
P7K5 2 kly, 60 'y 130B2341  130B2321 13A
P11K 2 kly 60 Ny 130B2342  130B2322 28 A
P11K P15K 2 kly 60 'y 130B2342  130B2322 28 A
P15K P18K 2 kly 60 'y 130B2342  130B2322 28 A
P18K P22K 2 kly 60 Ny 130B2342  130B2322 28 A
P22K P30K 2 kMy, 60 'y 130B2343  130B2323 45 A
P30K P37K 2 kly, 60 'y 130B2343  130B2323 45 A
P37K P45K 2 kly 60 Ny 130B2344  130B2324 76 A
P45K P55K 2 kly, 60 'y 130B2344  130B2324 76 A
P55K P75K 2 kly 60 'y 130B2345  130B2325 115A
P75K P90K 2 kly 60 Ny 130B2345  130B2325 115A
P90K P110 2 kMy 60 Ny 130B2346  130B2326 165 A
P110 P132 2 kly, 60 'y 130B2346  130B2326 165A
P150 P160 2 kly 60 Ny 130B2347  130B2327 260 A
P180 P200 2 kly 60 'y 130B2347  130B2327 260 A
P220 P250 2 kMy 60 Ny 130B2348  130B2329 303 A
P260 P315 1,5 Iy 60 'y 130B2270  130B2241 430 A
P300 P400 1,5 «My 60 'y 130B2270  130B2241 430 A
P375 P500 1,5 Iy 60 'y 130B2271  130B2242 530 A
P450 P560 1,5 kMy 60 'y 130B2381  130B2337 660 A
P480 P630 1,5 Iy 60 'y 130B2381  130B2337 660 A
P560 P710 1,5 kMy 60 Ny 130B2382  130B2338 765 A
P670 P800 1,5 Iy 60 'y 130B2383  130B2339 940 A
P900 1,5 «y 60 'y 130B2383  130B2339 940 A
P820 P1MO 1,5 Iy 60 'y 130B2384  130B2340 1320 A
P970 P1M2 1,5 «My 60 'y 130B2384  130B2340 1320 A
BHuMaHue
Mpun Mcnonb30BaHMM CMHYCOMAANBbHBIX (UBTPOB YacToOTa KOMMYTaLuUK A0OHKHA CO-
OTBETCTBOBaTb XapaKTepuctukam bunbtpa B /7ap. 14-01 HYacrora KommyTaymm.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 4. 3akas

4.2.5. Homepa gnsa 3akasa:(punbTpbl du/dt

MutaHue ot cetn 3x380 - 3x500 B

Tunopa3mep npeobpas3oBa- | MuHu- Makcu- HoMuHanb-
Tens 4acToThl ManbHas | ManbHas | Homep ans | Homep ans | Hbl TOK
YyacToTa | BbIXOA- | 3akasa Ana | 3akasza gns | punbtpa
380-440 B | 441-500 B | koMMyTa-| Has 4a- IP20 IP0OO Ha vactoTe
unn CTOoTa 50 'y
11 kBT 11 kBT 4 kl'y, 60 'y 130B2396 130B2385 24 A
15 kBT 15 kBT 4 kl'y 60 Ny 130B2397 130B2386 45 A
18,5 kBT 18,5 kBT 4 kl'y, 60 'y 130B2397 130B2386 45 A
22 kBT 22 kBT 4 kl'y 60 Ny 130B2397 130B2386 45 A
30 kBT 30 kBT 3kly 60 'y 130B2398 130B2387 75 A
37 kBT 37 kBT 3 kly 60 Ny 130B2398 130B2387 75A
45 kBT 55 kBT 3kly 60 'y 130B2399 130B2388 110 A
55 kBT 75 kBT 3 kly 60 Ny 130B2399 130B2388 110 A
75 kBT 90 kBT 3 kly 60 'y 130B2400 130B2389 182 A
90 kBT 110 kBT 3 kly 60 Ny 130B2400 130B2389 182 A
110 kBT 132 kBT 3 kly 60 'y 130B2401 130B2390 280 A
132 kBT 160 kBT 3 kly 60 Ny 130B2401 130B2390 280 A
160 kBT 200 kBT 3kly 60 'y 130B2402 130B2391 400 A
200 kBT 250 kBT 3 kly 60 'y 130B2402 130B2391 400 A
250 kBT 315 kBt 3 kly 60 'y 130B2277 130B2275 500 A
315 kBt 355 kBT 2 kly 60 Ny 130B2278 130B2276 750 A
355 kBT 400 kBT 2 kly 60 'y 130B2278 130B2276 750 A
400 kBT 450 kBT 2 kly 60 Ny 130B2278 130B2276 750 A
450 kBT 500 kBT 2 kly, 60 'y 130B2405 130B2393 910 A
500 kBT 560 kBT 2 kly 60 'y 130B2405 130B2393 910 A
560 kBT 630 kBT 2 kly 60 'y 130B2407 130B2394 1500 A
630 kBT 710 kBT 2 kly 60 'y 130B2407 130B2394 1500 A
710 kBT 800 kBT 2 kly 60 'y 130B2407 130B2394 1500 A
800 kBT 1000 kBT 2 kly 60 Ny 130B2407 130B2394 1500 A
1000 kBt 1100 kBT 2 kly 60 'y 130B2410 130B2395 2300 A
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
4. 3aka3 HVAC Drive

4.2.6. Homepa gnsa 3akasa:punbTpbl du/dt, 525-690 B~

MuTtaHmne ot cetn 3x525 - 3x690 B

Tunopasmep npeobpas- | MwuHu- Makcu- HoMuHanb-
oBaTens YactoThl MasnbHas HbI TOK
ManbHas |Homep ans 3a-|Homep ans 3a-
Hacrora BbIxoAHas | kaza ans IP20 | ka3a ana IP00 dwuneTpa Ha
525-600B | 690 B | kOMMyTa- yactote 50
yacrtoTa
umun My
11 kBT 4 kl'y, 60 'y 130B2423 130B2414 28 A
11 kBt 15 kBT 4 kly, 60 'y 130B2423 130B2414 28 A
15 kBT 18,5 kBT 4 «kly 60 'y 130B2423 130B2414 28 A
18,5 kBT 22 kBT 4 kly, 60 'y 130B2423 130B2414 28 A
22 kBT 30 kBT 4 kl'y, 60 'y 130B2424 130B2415 45 A
30 kBT 37 kBt 4 kly, 60 'y 130B2424 130B2415 45 A
37 kBT 45 kBT 3kly 60 'y 130B2425 130B2416 75 A
45 kBt 55 kBT 3 kly 60 'y 130B2425 130B2416 75 A

55 kBt 75 kBT 3kMy 60 Ny 130B2426 13082417 115A
75 kBt 90 kBT 3 kly 60 Ny 130B2426 130B2417 115 A
90 kBT 110 kBT 3 klu 60 Ny 130B2427 13082418 165 A
110 kBt 132 kBt 3 klu 60 Ny 130B2427 130B2418 165 A
150 kBt 160 kBT 3 klu 60 Ny 130B2428 130B2419 260 A
180 kBt 200 kBT 3 kly 60 Ny 130B2428 130B2419 260 A
220 kBt 250 kBT 3 kly 60 Ny 130B2429 130B2420 310 A
260 kBT 315kBtr 3 kly 60 Ny 130B2278 130B2235 430 A
300 kBT 400 kBT 3 kU 60 Ny 130B2278 130B2235 430 A
375 kBt 500 kBT 2 kly 60 Ny 130B2239 130B2236 530 A
450 kBt 560 kBT 2 kly 60 Ny 130B2274 130B2280 630 A
480 Bt 630 kBT 2 klu 60 Ny 130B2274 130B2280 630 A
560 kBT 710 kBT 2 kly 60 Ny 130B2430 13082421 765 A
670 kBT 800 kBT 2 klu 60 Ny 130B2431 130B2422 1350 A

900 kBT 2 klu 60 Ny 130B2431 130B2422 1350 A
820 kBt 1000 kBT 2 kI 60 Ny 130B2431 130B2422 1350 A
970 kBT 1200 kBT 2 kly 60 'y 130B2431 130B2422 1350 A
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PyKOBOACTBO MO NPOeKT1poBaHuto VLT®
HVAC Drive M 5. MoHTax

5. MOHTaX

5.1. MexaHMYeCKM MOHTaX

5.1.1. NMakeT Cc NpUHaANEXHOCTAMMU

B nakeTe C NpUHaANEXHOCTAMU ANs NPUBO-
fda FC 100 / 300 HaxoasaTcsa crneaytowme ae-
Tanu.

Tunopa3mepbl Al, A2 n A3 Tunopa3mep kopnyca A5
IP20 / LWaccwm IP55 / Tun 12

\é =

%%
TwunopasmMepsl B1 1 B2 Tunopasmepbl C1 n C2
IP21/IP55/Tvun 1/Tun 12 IP21/1P66/T1n 1/T1n 12

1 1 2 NOCTaBNSATCS TOMBKO C YCTPOWCTBAMM, MMEIOLLMMM TOPMO3HOM NpepbiBaTenb. Y npu-
BoaoB FC 101/301 npegycMOTpeH TOMbKO OAMH pasbeM Ans pene. [Ans noaknoyeHns Lenm
NMOCTOSIHHOIO TOKa (pa3deneHust HarpyskM) MOXHO OTAENbHO 3akasaTb pa3beM 1 (koA

130B1064).
8-KOHTaKTHbIA pa3beM BKJIOYEH B KOMMEKT AOMOMHUTENbHbIX MPUHAANEXHOCTEH NpuBO-

poB FC 101/301 6e3 dyHKumMM 6e30nacHOro ocTaHoBa.

93
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
5. MoHTax HVAC Drive

5.1.2. MexaHU4YeCKM MOHTaX

1.  TpocBepnuTte OTBEPCTUSI B COOTBETCTBUM C YKa3aHHLIMW pa3Mepamm.

2.  HeobxoauMo MMeTb BUHTbI, MPUrOAHbIE [/1S MOBEPXHOCTM, HA KOTOPOU NpearnonaraeTcs
MOHTMpOBaTb NpeobpasoBaTesib YacTOThl. MOATSHUTE BCE YETbIPE BUHTA.

Mpeobpa3zoBaTenu YacToTbl MOryT 6bITh YCTaHOBMEHbI 63 3a30pa BNAOTHYIO ApYr K Apyry. Bcnea-
CTBME HeOBXOAMMOCTIN OXNaXaeHUs, HaZl U Nog KOprycoM npeobpasoBaTens YacToTbl Heobxoau-
MO obecrneunTb NPoMeXyTKM He MeHee 100 MM ans 6ecnpensTCTBEHHOrO NPOXOXAEHWS BO3AYyXa.

3aaHsis CTeHa fomkHa 6bITb NPOYHON.

13UBAZ1Y.10

o

/L

=

—F

1308A228.10

5.1.3. Tgeﬁosal-me no TexHuKe 6e30nacHOCTU AJI9 MeXaHUYEeCKoro
obopyanoBaHus

ObpaTnTe BHMUMaHWE Ha TpeboBaHUs, KacatoLmecss KOMMEKTa A/l BCTpanmBaHus 1
I MOHTa)a Ha MecTe 3KCrnJlyaTaumu. YTobbl n36exaTb Cepbe3HbLIX NOBPEXAEHUI UK
. TpaBM, 0CO6eHHO Mpu MOHTa)ke 6onblUNX 6/10KOB, cobntoaanTe TpeboBaHUs, Npu-
BeAEHHbIE B NepeyHe.

MpeobpazoBaTenb YacTOTbl OXAXAAETCH LIMPKYIMPYIOLLMM BO3JYXOM.

[Ons 3awmTbl 6110ka OT neperpesa cneayeTt obecneunTb, YToObl TeMMepaTypa OKpY»KatoLlero Bo3-
LyXa HE MOGHUMANIACH BbILLIE MAKCUMA/IbHON TEMIIEPATYDbI, YCTAHOBICHHON /1S Peobpasosa-
T€/15 4YacTtoTbl, W UTOObl HE [IpeBbilla/iacks CPefHss TemnepaTypa 3a 24 4vaca. 3HauveHus
MaKCMasibHOWM TeMMnepaTypbl U CpeaHel TeMnepaTypbl 3a 24 Yaca nNpuBeaeHs! B naparpade CHu-
KEHNE HOMUHA/IbHBIX 1aPAMETPOB B 3aBUCUMOCTU OT TEMITEPATYPbI OKDYKAIOLLEN CDELBI.

Ecnv TemnepaTypa okpyxatowero Bo3ayxa HaxoamTcs B npegenax 45 - 55 °C, TpebyeTcs noHu-
)KeHve XapaKTepuCcTUK npeobpasoBaTens YacToTbl, CM. CHMKEHNE HOMUHA/IbHBIX 13PaMeTPOB B
3aBUCUMOCTH OT TEMIIEPATYDbI OKPYKAIOLYEN CPEADI.

Ecnu He YUUTbIBaTb CHUXXEHNE XapaKTEPUCTUK NPU U3MEHEHUU TEMNEPATYPbl OKPY>XatoLEro Bo3-
Ayxa, To Cpok cnyx6bl npeobpazoBaTens 4acToTbl YMEHbLUMTCS.

5.1.4. MoHTa)X Ha MecCTe 3KCcrnlyaTayum

[insa MOHTaxa Ha MecTe 3KCrnyaTaummn pekoMeHaytoTcs koMmnnekTbl IP 21/IP 4X top/TUM 1 vnn
6noku IP 54/55 (nnaHupytotcs).
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.2. DneKTpuyeCcKMn MOHTaX

5.2.1. O6wme cBegeHunn o kabenax

BHuMaHue

Obwwme cBeaeHns o kabensix

Bo Bcex cnydyasx ceyeHuwe kabens AOMKHO COOTBETCTBOBATb FOCYAAPCTBEHHLIM U
MECTHbIM HOpMaTWBaM.

MOMEHTbI 3aTSXKKU KJIEMM.

MouHoCTb, KBT MoMeHT 3aTskkn, HMm
MNoa-
Kfoye-
Kop- |200-240 | 380-480 | 525-600 . [Opvra- e | Tons| S | R
nyc B B B Tenb

nocT.

TOKa
A2 (1.1-3.0/1.1-4.0{1.1-4.0| 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 |55-75/55-75 1.8 1.8 1.8 1.8 3 0.6
A5 (1.1-3.7/1.1-7.5|1.1-75] 1.8 1.8 1.8 1.8 3 0.6
Bl |55-11|11-18.5 = 1.8 1.8 1.5 1.5 3 0.6
B2 - 22 - 2.5 2.5 3.7 3.7 3 0.6
15 30 - 4.5 4.5 3.7 3.7 3 0.6
Cl |18.5-30| 37-55 = 10 10 10 10 3 0.6
o 37 75 - 14 14 14 14 3 0.6
45 90 - 24 24 14 14 3 0.6

Tabnuua 5.1: 3aTarnBaHne KNeMM

5.2.2. YaaneHue 3arnywiex Ans AoNnoJIHUTENIbHbIX Kabenei

1.  BbiBeauTe KabenbHbIi BBOA M3 Npeobpa3oBaTens 4acToThl (He OCTaBASTE NOCTOPOHHUX
AeTaneit B npeobpasoBaTesie YacToThl MpY yaaneHnmn 3arnyiuek).

2.  KabenbHblii BBOA CNEAyeT 3aKPEMNUTL OKOMO 3arfyLKu, KOTOpYo npearnonaraertcs yaa-
NNTb.

Tenepb MOXXHO yAanuTb 3aryLuKy ¢ MOMOLLbIO NMPOYHOrO NPOBOMHMKA U MOMOTKa.
4.  OuucTuTe OTBEPCTUE OT 3ayCeHLIEB.

3aKkpenuTe KabenbHblil BBOA Ha NpeobpasoBaTesnie YacToThl.

5.2.3. MNoaknwoueHue K CeTu U 3aseMsieHue

BHMMaHue
LLITencenbHbI pasbeM NUTaHWS MOXHO OTCOEANHUTD.

1.  Y6eauTecb, 4yTO NpeobpaszoBaTesib YacTOThl 3a3eM/IeH Haanexalmum obpasom. Mpuco-
eAnHWUTE NpuBoA K 3a3eMneHunto (knemma 95). Mcnonb3yiTe BUHT U3 MaKeTa C KOMMJIEK-
TOM MPUHAANEXHOCTEN.
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5. MoHTax M HVAC Drive

2. BcTaBbTe BWNKY pa3beMa C KoHTakTamu 91, 92, 93 13 nakeTa ¢ NpUHAANEXHOCTSMU B
rHe3aa pasbema MAINS (ceTb) cHM3y npeobpa3oBaTenst 4acToThbl.

3. MNoaknounTe ceTeBble NPOBOAA K BUJIKE CETEBOrO pa3bemMa.

I 3azemMnstolwmii Kabenb A0MKEH UMETb ceveHne He MeHee 10 MM? nn HeobxoanMo
MCnosb30BaTh ABa NPOBOAA, PAaCCUMTaHHbIX HAa HOMUHAMbHBIN TOK, C OTAENbHbIMM
. CoeIMHUTENbHbIMM HAaKOHEYHWKaMn B COOTBETCTBUKM co cTaHaapToM EN 50178.

MoaknoueHue cetu OCYLLECTBNIAETCA Yepe3 rNaBHbIN BblKNKO4YaTeNb, €C/IN 3TO NpeayCMOTPEHO.

PucyHok 5.1: TMoAk/toueHre K NuUTatoLelt ceT n PucyHok 5.2: ToaKIIoUYeHNe K NUTAIoLEelt CeTh U
3a3eMnenmto (kopnyca A2 u A3). 3a3eMneHnio (kopryc A5).

13087332

1308A389.10

PucyHok 5.3: MoakmnoueHne K NUTaloLen CeTv 1
3a3emneHuio (kopnyca Bl n B2).

PuicyHok 5.4: MoaknioyeHne K nuTatowen cetn u
3a3emnenuio (kopriyca C1 n C2).

BHMMaHue
Y6eamTecb B TOM, YTO HanpsHKeHWe CeTN COOTBETCTBYET 3HAYEHMIO, YKa3aHHOMY Ha
nacrnopTHol Tabnuuke npeobpa3oBaTesisi YacToTbl.

Cetb IT

He noakntovaiiTe npeobpa3oBaTenin YacToTbl, paccunTaHHble Ha 400 B, ¢ BY-dunb-
TpaMU K CETSM MUTaHUSI, B KOTOPbIX HamnpsbkeHne mMexay dasol 1 3emneit npeBbl-
waet 440 B.

B cetsax IT unm B ceTax € 3a3eMseHMEM MO CxeMe TpeyrosibHuKa (3a3emseHHast
BETBb), HANpskeHne Mexay ¢ason M 3emMnein MoXeT npesbiwaTth 440 B.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 5. MoHTax

| 150BA026.10

_— 91 (LT)
powe(rElse 92 (L2)
tput 93 (L3)

L 95 PE@
|

PucyHok 5.5: Knemmbl ceTeBoro nutaHus n 3ase-
MIEHNS.

PucyHok 5.6: MoakntoyeHre K NUTatoLWen CeTi u
3a3eM/IEHUIO NMPU HanU4uK pasbeamHuTens (kop-
nyc A5).

5.2.4. NoaxknwoueHue ABuraTens

BHuMmaHue

Kabenb aBuratens gonxeH 6bITb 3KpaHMpPOBaHHbLIM/GpOHMPOBaHHLIM. Ecnn ncnonb-
3yeTcst HEIKPaHMPOBaHHbIN/HEOPOHUPOBaHHLIN Kabenb, HEKOTOpble Tpe6oBaHUS Mo
3M1EKTPOMarHUTHOW COBMECTMMOCTM (IMC) OKaXkyTCsl HE BbIMOMHEHHbLIMK. s no-
NYYEHWS! AOMNOSNHUTENBHbBIX CBEAEHWUI CM. TexHuyeckne Tpebosarms mo SMC.

1. MNpukpenuTe pa3Bs3biBaloOLLyO Ma- C—
Henb CHu3y npeobpasoBaTtens 4a- ; LA
CTOTbI C MOMOLLbO BUHTOB U Laii6 13 [ 3225
MakeTa C KOMMIEKTOM MpuHaAnex- : '
HOCTEMN.

13087300

PucyHok 5.7: MoHTaX pa3Bsi3blBatoLein naHenm

2. MpucoeanHuTte kabenb asuratens k knemmam 96 (U), 97 (V), 98 (W).

3. MoacoeanHWTe NPOBOA K 3aXKMMy 3a3eMieHus (knemMma 99) Ha pa3Bsi3bIBAKOLLEN NMaHeu
BUHTaMM 13 MakeTa C KOMM/IEKTOM MNMPUHAANIEXXHOCTEN.

4, Coepaunnute knemmbl 96 (U), 97 (V), 98 (W) 1 kabenb auratens c KeMMamu, UMeroLwmmMm
Hagnuce MOTOR (aBuraten).

5. [puKpenuTe 3KpaHNPOBaHHbIN Kabeslb K pa3Bs3blBaloLLE NaHeN BUHTaMU C waibamu
13 NaKeTa C KOMM/IEKTOM MPUHALNEXHOCTEN.
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5. MoHTax

98

13087302

PucyHok 5.8: MoaknioveHve asuraTtens B cnyyae
kopriycos A2 n A3

PucyHok 5.9: MoakntoyeHve asuraTens B ciyyae
kopnyca A5

= P

13087323

PucyHok 5.10: MoakntoyeHne agsuraTtens B criyyae
Kopnycos B1 n B2.

K npeobpa3zoBaTesnto 4acToTbl MOMyT MOAKIIO-
YyaTbCsl CTaHAApTHble Tpexda3Hble aCUHXPOH-
Hble auratenu Bcex Tunos. Hebonblmne
aneKkTpoaBuratTeny 06bIMHO BKIOYAOTCS MO
cxeMe 3Be3gbl (230/400 B, D/Y). MowHble
[ABWraTenu noaKItYaoT No CXeMe Tpeyrob-
Huka (400/600 B, D/Y). Cxema noakoueHns
N HanpshKeHWe ykasaHbl Ha MacriopTHOW Ta-
6nmuke asuratens.

130BA390.10

PucyHok 5.11: lMNoakntoveHne asuraTtens B cyyae
kopnycos C1 n C2.

u v o wo
o——o—0 ;
u v Ww é
96 97 98 96 97 98
Y A

BHMMaHue

Mpyn MCrnonb30BaHUKU ABuratenei 6e3 GyMaKHON m3onaumn das unm apyron ycu-
NEHHOMN M30NALMK, NPUrOAHOI AN paboThl OT TAKOrO MCTOYHUKA HAMPSHKEHUS, KaK
npeobpasoBaTesib YacTOThl, Ha BbIXOAE NPeobpasoBaTesis YacToThl CledyeT ycra-

HOBWTb CMHYCOMAANbHbIA DULTP.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

Ne 96 97 98 Hanpsikenune asuratens 0-100 %
u \' w HanpsKeHusa CeTu.
3 NpoBOAOB U3 ABUraTens

u1 V1 w1
W2 U2 V2
U1l Vi W1 6 NpoBOAOB M3 ABUraTensl, COeAMHEHNE 3BE3A0M
CooTBeTcTByIOWME KneMMbl U2, V2, W2 coeanHsaoT Mexay
coboii No oTAENbHOCTH

(@ononHuTenbHas KIEMMHasi KOoAKa)

N2 99 3asemnexune

PE

‘6 npoBoAdoB 13 ABUratens, CoeAnMHEHUE TpeyroibHMKOM

5.2.5. Kabenu aBurareneu

[ns npaBuNbHOIO OMNpeaeneHns ceveHns U AnuHbl kabens asvratens cM. pasaen Obiyme TexHun-
YECKNE XaPaKTEPUCTUKU.

. [ns obecneyeHuns BbINOMHEHWSI TPEOOBaHUIA MO OrPaHUYEHMIO SNIEKTPOMArHUTHOMO U3-
NyYeHUs1 B COOTBETCTBUM C HOpMaTMBaMu IMC UCnonb3yinTe Anst NOAKIIOYEHNS ABUra-
TeNsl 3KPaHWPOBaHHBIN/6POHMPOBAHHBIV Kabenb.

e [INS CHWXXEHWsI YPOBHSI MOMEX U TOKOB yTeukW kabenb ABMraTenst 4o/KeH 6biTb Kak
MOXHO KOpoYe.

. MpucoeauHnTe 3kpaH kabens ABuratens K pasBs3biBatoLlen naHenu npeobpasosartens
YaCTOThI M K METAN/IMYECKOMY KOPryCy ABUraTens.

. MNpun noakoyeHnn s3kpaHa obecneybTe MakcuManbHO BO3MOXXHYIO MiowaZlb KOHTaKTa
(I'IpVIMEHFIl‘/iTe KabenbHbIN 3a)KVIM). Takoe coeavHeHWe BbINONHSAIOT C UCNOMb30BaHNEM
MOHTaXHbIX I'IpVICI'IOCOGJ'IEHVIl\/II, BXOAALMX B KOMMNEKT NOCTaBKKU I'IpEOGpBBOBaTeJ'Iﬂ Ya-
CTOTbl.

. M36eraitTe MOHTaXa C UCMO/b30BaHUEM CKPYUEHHbIX KOHLIOB 3KpaHHbIX OMETOK, KOTO-
pble MOryT YXyALWWUTb 3P EKT 3KpaHMPOBaHWS MO BbICOKOI YacToTe.

. Ecnv BO3HUKAET HEOHXOAMMOCTb pa3pe3aHus 3kpaHa A/t YCTAHOBKM BbIK/OYaTEeNs Uin
pene ABwraTensi, akpaH cneayeT NPOACIXUTb C obecneyeHneM MUHUMANbHO BO3MOX-
HOFO COMPOTVBIIEHWSI MO NEPEMEHHOMY TOKY.

5.2.6. dneKTpuYeCKnii MOHTaXk kKabeneu aBUraTeneu

JkpaHuMpoBaHue Kabeneu

M36eraiiTe NpoM3BOAMTb MOHTAX C MOMOLLBIO CKPYYEHHbIX KOHLIOB 3KpaHa (KOCUYeK). TO CHU-
»aeT 3 heKTUBHOCTb SKPaHUPOBAHMS Ha BbICOKMX YacTOTax.

Ecnun Heob6xoAMMO pa3opBaTh KpaH A/l MOHTaXa BbIK/oYaTeNsi Uiv KOHTaKTopa ABuraTens, To
crefyeT BOCCTAHOBUTb €r0 HEMpepbiBHOCTb, 06ecrneyvBasi MMHUMaibHO BO3MOXKHOE COMpOTH-
BJIEHWE Ha BbICOKMX YacToTax.

[nuHa n ceyeHune kabenemn

Mpeobpa3oBaTesb YacTOThl 6bI1 UCTILITAH C KabeneM 3aaaHHON ANMHbI U 33AaHHOTO ceveHust. Mpu
YBE/IMYEHUWN CEYEHNS BO3PACTAET EMKOCTb Kabens 1, CefoBaTe/lbHO, MOXET BO3PACTU TOK yTeu-
KW, NO3TOMY ANMHY Kabens cnefyeT COOTBETCTBEHHO YMEHbLUUTb.

YacTtoTa KOMMyTaumm

Mpw ncnonb3oBaHUM NpeobpasoBaTenelt YacToTbl COBMECTHO C CMHYCOMARNbHbIMU (DUNbTPaMum,
npeaHasHayYeHHbIMM ANS CHUXKEHWUS aKyCTMYECKOro LWyMa ABuraTtensi, Yactota KOMMyTaummn 4on-
XXHa YCTaHaBNMBaTbCS B r1apameTpe 14-01 B COOTBETCTBUM C UHCTPYKUMEN K CUHYCOMAANBHOMY

hunbTpy.
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ANOMUHMEBBIE NPOBOAHUKU

ANOMUHMEBBIE NMPOBOAHNKHN UCMOIb30BaTb HE PpEKOMEHAYETCA. ATIOMUHMEBbBIE NPOBOAHUNKN MOX-
HO noAaKni4aTb K KfieMMaM, HO NMOBEPXHOCTb NMPOBOAHWKa AO/MKHaA 6bITb ‘-WICI'OVI, C Hee OO0JKHbI
6bITb yAaneHbl OKNCbI, N nepea NoAKTIIoYEHNEM NPOBOAHUK AOIKEH 6bITb 3awumuleH HEVITpaﬂb-
HOW, He coaepXallei KUC/IOT Ba3eIMHOBOW CMa3KoM.

Kpome TOro, yepes aBa AHS crefyeT NOATSHYTb BUHTbHI KNEMM, YTO OBYC/IOBNEHO MSITKOCTbIO
anoMnHKUA. BaxxHo obecneunTb ra3oHenpoHuuaeMoe coeanHeHne, B NpoTMBHOM Cily4Yae noBepx-
HOCTb a/TlOMUHNA BHOBb HAYHET OKUCNATbLCA.

5.2.7. NMpenoxpaHuTenu

100

3awmTa napannenbHbIX Leneun

YT06bl 3alUMTUTL YCTAHOBKY OT MEPEerpysku Mo TOKY M NoXapa, Bce napannesbHble Lenu, KoM-
MYTaLMOHHbIE YCTPOWMCTBA, MaLUMHbI U T.A. AO/MKHbI MMETb 3aLLUUTY OT KOPOTKOrO 3aMbIKaHWs U
neperpysKku no ToKy B COOTBETCTBUM C FOCyAapCTBEHHbIMW/MEXAYHAPOAHBIMM NPaBUIaMK.

3awmTa OT KOPOTKOro 3aMbiKaHUA:

Mpeobpa3osaTtenb YacTOTbl AOMKEH UMETb 3aLUMUTY OT KOPOTKOr0 3aMblkaHUs Ans npeaoTspalle-
HWS OMACHOCTM MOPAXXEHWS SMEKTPUYECKMM TOKOM M noxapa. Ansa 3awmtel 06cnyXusatoLero
nepcoHana v 0b6opyaoBaHusl B Clly4ae BHYTPEHHEN HeMcnpaBHOCTM B H6noke koMnaHus Danfoss
pEKOMEHAYET NPUMEHSTb NMPeaoXpaHUTeNu, yKasaHHble B Tabnuuax 4.3 u 4.4. MNpeobpa3oBaTenb
YacToTbl obecneymBaeT MOMHYIO 3aLMTY OT KOPOTKOrO 3aMblKaHWs Ha BbIXOAE ABUraTens.

3awuTa OT neperpysKu no ToKy

ObecneybTe 3aWMTy OT NEperpyskn 418 npefoTBpalleHns OMacHOCTM MoXapa M3-3a neperpesa
kabenen B ycTaHoBKe. 3alMTa OT NPEBbILEHMS] TOKA AO/HKHA BbINOHSATLCS B COOTBETCTBUM C
rocyfapCcTBEHHbLIMM HOpMaTMBaMu. [Npeobpa3zoBaTesib YaCTOTbl CHAGXKEH BHYTPEHHE 3aLLUTON OT
NpeBbILLEHUS TOKA, KOTOPasi MOXET MCMONb30BaTLCS AN 3alUWThl OT Neperpy3ky BXOAHbIX Lienew
(3a MUCKMIOYEHNEM UCMOMHEHUI, COOTBETCTBYIOLWMX TpeboBaHuam UL) CM. PykoBoACTBO rio ripo-
rpammupoBarmo npusaga VL T® HVAC, napametp 4-18. NnaBKue npeaoxXpaHnTeni AoMKHbI 6biTb
paccuMTaHbl Ha 3alMTy B LEnsiX, AONyCKatowmx MakcuManbHblidi Tok 100,000 Aspg, (CUMMETpUY-
HbIl1), MakcMManbHoe HanpsixeHue 500/600 B.

be3 cooTBeTCTBUSA TEXHUYECKUM ycnosuam UL

Ecnu tpebosaHus UL/cUL He siBnsiioTca obsizaTenbHbiMM, KoMnaHua Danfoss pekomeHayeT npu-
MeHATb NpefoXpaHuTenu, ykasaHHole B Tabnuue 4.2, ytobbl obecneunTb cooTBeTcTBME Tpebo-
BaHMAM cTaHgapTa EN50178.

HecobntofeHre NpuMBeAeHHbIX PEKOMEHAALIMIA MOXET B CJlyuYae HEMCNPaBHOCTM NMPUBECTM K Ype3-
MEpPHOMY MOBPEXAeHUI0 Npeobpa3oBaTtens YacToThl.

MG.11.B4.50 - VLT® gBnsieTcss 3aperucTpmpoBaHHbIM TOBAapHbIM 3HAaKOM KoMaHun Danfoss



PyKOBOACTBO M0 npoekTupoBaHuio VLT® M

HVAC Drive

5. MoHTax

VLT HVAC Makc. TOK npegoxpaHuTens \ HanpspkeHne Tvn
200-240 B

K25-K75 10 Al 200-240 B T1n gG
1K1-1K5 16 Al 200-240 B T™n gG
2K2 25 Al 200-240 B Tvn gG
3KO0 25 Al 200-240 B TN gG
3K7 35 Al 200-240 B Tvn gG
5K5 50 Al 200-240 B T™™n gG
7K5 63 Al 200-240 B T1n gG
11K 63 Al 200-240 B ™n gG
15K 80 Al 200-240 B Tvn gG
18K5 125 Al 200-240 B ™n gG
22K 125 Al 200-240 B Tvn gG
30K 160 Al 200-240 B ™n gG
37K 200 A! 200-240 B 7n aR
45K 250 Al 200-240 B TN aR
380-500 B

K37-1K5 10 At 380-500 B Tmn gG
2K2-3K0 16 Al 380-500 B TN gG
4K0-5K5 25 Al 380-500 B Tvn gG
7K5 35A! 380-500 B T™™n gG
11K-15K 63 Al 380-500 B TMn gG
18K 63 Al 380-500 B ™n gG
22K 63 Al 380-500 B TMn gG
30K 80 Al 380-500 B ™n gG
37K 100 A! 380-500 B Tvn gG
45K 125 Al 380-500 B TN gG
55K 160 Al 380-500 B Tvn gG
75K 250 Al 380-500 B TN aR
90K 250 Al 380-500 B ™7n aR

Tabnuua 5.2: MNpepoxpanunTteny 6e3 cooTBETCTBMA TEXHUYECKMM ycrioBusaM UL, paboyee HanpshkeHve ot 200

no 500 B

1) Makc. TokM npeaoxpaHuTenelt — CM. rocyAapCTBEHHble/MeX/AyHapoaHble HOPMaTMBLI MO Bbi-
60py TMMNOpa3MepoB NpeaoXpaHUTENEeN.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
5. MoHTax HVAC Drive

CooTBeTCTBME TEXHUYECKUM ycnoBusam

UL

xl\‘/-l';‘c Bussmann |Bussmann |Bussmann SIBA Littel fuse gﬁg\zﬁqut gﬁ:;ﬁ;ut
200 - 240 B

KBT Tun RK1  [TunJ Tvn T Tun RK1 | Tun RK1 Tun CC Tun RK1
K25-K37 |KTN-RO5 |JKS-05 JIN-05 5017906-005 |KLN-RO05 |ATM-R05 |A2K-05R
K55-1K1 |KTN-R10 |[JKS-10 JIN-10 5017906-010 |KLN-R10 ATM-R10 |A2K-10R
1K5 KTN-R15 |JKS-15 JIN-15 5017906-015 |KLN-R15 ATM-R15 |A2K-15R
2K2 KTN-R20 |JKS-20 JIN-20 5012406-020 | KLN-R20 ATM-R20 |A2K-20R
3K0 KTN-R25 |JKS-25 JIN-25 5012406-025 |KLN-R25 ATM-R25 |A2K-25R
3K7 KTN-R30 |JKS-30 JIN-30 5012406-030 | KLN-R30 ATM-R30 |A2K-30R
5K5 KTN-R50 |JKS-50 JIN-50 5012406-050 | KLN-R50 - A2K-50R
7K5 KTN-R50 |JKS-60 JIN-60 5012406-050 | KLN-R60 - A2K-50R
11K KTN-R60 |JKS-60 JIN-60 5014006-063 | KLN-R60 A2K-60R  |A2K-60R
15K KTN-R80 |JKS-80 JIN-80 5014006-080 | KLN-R80 A2K-80R  |A2K-80R
18K5 KTN-R125 |JKS-150 |JIN-125 2028220-125 |[KLN-R125 |A2K-125R |A2K-125R
22K KTN-R125 |JKS-150  |JIN-125 2028220-125 |[KLN-R125 |A2K-125R |A2K-125R
30K FWX-150 |- - 2028220-150 |L255-150 |A25X-150 |[A25X-150
37K FWX-200 |- - 2028220-200 | L255-200 A25X-200 |A25X-200
45K FWX-250 |- - 2028220-250 | L25S-250 A25X-250 |A25X-250

Tabnuua 5.3: lNpenoxpaHUTenu, COOTBETCTBYIOWIME TEXHMYECKUM ycnoBus UL, pabouee HanpspkeHue

200-240 B
H\C{C Bussmann |Bussmann |Bussmann |SIBA Littel fuse gﬁ;r\?/;ut gﬁ;rv?/ﬁwut
380-500 B, 525-600 B
KBt |Tun RK1 |TwnJ Twn T Tun RK1 Tun RK1 Tun CC Tun RK1
K37-1K1 |KTS-R6 JKS-6 J1S-6 5017906-006 |KLS-R6 ATM-R6 A6K-6R
1K5-2K2 |[KTS-R10  [JKS-10 JJS-10 5017906-010 | KLS-R10 ATM-R10 A6K-10R
3K0 |KTS-R15 |JKS-15 JJS-15 5017906-016 |KLS-R16 ATM-R16 |A6K-16R
4K0 KTS-R20  |JKS-20 JJS-20 5017906-020 | KLS-R20 ATM-R20 A6K-20R
5K5 |KTS-R25 |JKS-25 J1S-25 5017906-025 |KLS-R25 ATM-R25 |A6K-25R
7K5 |KTS-R30 |JKS-30 J1S-30 5012406-032 | KLS-R30 ATM-R30 |A6K-30R
11K |KTS-R40 |JKS-40 J35-40 5014006-040 | KLS-R40 - A6K-40R
15K |KTS-R40 |JKS-40 11S-40 5014006-040 | KLS-R40 - A6K-40R
18K |KTS-R50 |JKS-50 J3S-50 5014006-050 | KLS-R50 - A6K-50R
22K |KTS-R60 |JKS-60 J1S-60 5014006-063 | KLS-R60 - A6K-60R
30K |KTS-R80 |JKS-80 J1S-80 2028220-100 | KLS-R80 - A6K-80R
37K |KTS-R100 |JKS-100 JJS-100 2028220-125 |KLS-R100 A6K-100R
45K |KTS-R125 |JKS-150 |J3S-150 2028220-125 |KLS-R125 A6K-125R
55K |KTS-R150 |JKS-150 J1S-150 2028220-160 | KLS-R150 A6K-150R
75K |FWH-220 |- - 2028220-200 | L50S-225 A50-P225
90K |FWH-250 |- - 2028220-250 | L50S-250 A50-P250

Tabnuua 5.4: MNpeaoxpaHuTeny, COOTBETCTBYOWME TexHuYeckuM ycnosusm UL, 380-600 B

[na npeobpasosatenein Yactotel Ha 240 B BMecTo nnaBkux npegoxpaHuteneir KTN
MOXHO NpUMeHATb Nnaskne npegoxpanutenu KTS nponssoactsa Bussmann.

[Ons npeobpa3oBaTteneli YactoThl Ha 240 B BMecTo niaBkux npepoxpaHutenen FWX
MOXXHO NMpUMeHATb NnaBkue npegoxpanHutenn FWH npoussoacTea Bussmann.

[ns npeobpa3oBaTeneit yactoTbl Ha 240 B BMecTo nnaBkux npegoxpaHutenen KLNR
MOXXHO NPUMeHSTL NnaBkue npegoxpaHmTeny KLSR npounssoactea LITTEL FUSE.

[na npeobpasoBaTeneil YacToTbl Ha 240 B BMeCTO mnaBkux npefoxpaHuTeneit L25S
MOXXHO NMpUMeHATb Nnaskne npegoxpanutenu L50S npoussoactsa LITTEL FUSE.

[na npeobpasoBaTteneli yactothl Ha 240 B BMecTo nnaBkux npepoxpaHutenen A2KR
MOXXHO NPUMeHATb nnaskue npegoxpaHuntenn A6KR npounssoactsa FERRAZ SHAWMUT.

[ns npeobpasoBaTteneit YactoThl Ha 240 B BMecTo nnaBkux npenoxpaHutenein A25X
MOXXHO NPUMEHSTL NnaBkue npegoxpaHmTtenu A50X npoussoacrtea FERRAZ SHAWMUT.
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 5. MoHTax

5.2.8. [locTyn K K1IeMMaM ynpasB/ieHUsA

Bce knemMMbl Ans NoAcoeauHeHUs kabenel ynpasBneHusi pa3MeLlaloTcsl Moa KINEMMHOW KPbILLIKOW
Ha nepeaHei cTopoHe npeobpasoBaTenst YacToTbl. CHUMUTE KJIEMMHYHO KPbILKY C MOMOLLbIO OT-
BEPTKM (CM. PUCYHOK).

13087334 ’ “"J
130BT304

PycyHOK 5.12: Kopnyca Al, A2 n A3 PucyHok 5.13: Kopniyca A5, B1, B2 C1unC2

5.2.9. KneMmMbl ynpaBneHus

Homepa uepTexeit ans cnpaBokK:

1. 10-KOHTaKTHbIA BWJIOYHBLIA Pa3beM
LUMdpOBLIX BXOAOB/BbLIXOA0B.

2. 3-KOHTaKTHbIA BWMOYHBIN pasbeM
WKHbI RS485.

3. 6-KOHTAKTHbI pa3beM Ans aHaIoro-
BbIX BXOJ0B/BbIXO0B.

4, MoakntoyeHne USB.

130BA012.11

PucyHok 5.14: Knemmbl ynpaBneHust (Bce Kopny-
ca)
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PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®
5. MoHTax M HVAC Drive

5.2.10. DneKTpMYeCKUin MOHTAXX, KJIEMMbI YNpaB/ieHusA

[na nogkntoyeHns NpoBoJa K KnemMe:
1. 3auncTute n3onumio Ha anmHy 9-10
MM.

2. BcraBbTe oTBepTKY!) B KBagpaTHoe
oTBepcTue.

3. BcTtaBbTe NpoBOA B coceaHee Kpyr-
Noe oTBepcTme.

4, M3Bnekute oTeBepTKy. Tenepb npo-
BOZ, 3aKpernJsieH B KJieMMe.

YTo6bl M3BN1EYL NPOBOA U3 KIEMMbI:
1.  BcraBbTe otBepTky!) B KBagpaTHoe
oTBepcTye.

2. BbITSHWUTE npoBoa.

1) He 6onee. 0,4 x 2,5 MM

130BT306

C6opka ycTpoiicTBa ¢ koprnycom IP 55 / NEMA

TMna 12 c pasbeaMHUTeneM cetm 12087328

5.2.11. NMpuMep TMNOBOM CXeMbl NOAK/HOUYEHUSA

1. YcTaHoBUTE KNEMMbl M3 nakeTa C
KOMMJIEKTOM MpPUHAANEXHOCTEN Ha
nepefHein CTopoHe npeobpasoBare-
NS YacToThbl.

130BA156.12

P 5-10 [9]

+24V

29132133|20|37
] ) e [

O:
@l

N

o

—Heola

OO0z
IO O[5 P 5-12 [6]

00
100
IsXell
I00
G0

2. MoakntounTe kKNemMmebl 18 n 27 K Ha- DO ‘
npspkeHunio +24 B (knemma 12/13) i\ ﬁ j

Start  Stop inverse Safe Stop

YCTaHOBKM MO YMOMYaHMIO:
18 = uMnNynbCHBIN 3anyck
Speed

27 = VHBEPCHbIN OCTaHOB T /
ol

]
Start (18) ’7

Stop (27)

PucyHok 5.15: Knemma 37 npepycmatpuBaeTcs
TOMbKO C (yHKUMel 6e3onacHoro octaHoBal
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.2.12. dneKkTpnuyeckuin MOHTaXx, Kabenun ynpasneHus

Axx KK, L [T ]
2 Ph 91 (L) T Ry
ase (I
power 92 (LY) ——ri| [
input 93 (L3) y (S L=
= 95 PE 13 e Motor
= Switch Mode
DC bus [LJ\' 88 (<) Powe st
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PucyHok 5.16: BeiBoa 37: Bxoa curHana 6e3omacHOro octaHoBa npeaycMaTpyBaeTCst TOMbKO C dyHKUMEN
6e3onacHoro ocraHosa!

— A
st ‘:85 (P RS-485) 68 |1 Rs-485
nterface ——
(N RS-485) 69 ;L7

(COM RS—485) 61

X%
1)
c
S
o
@

MHoraa, B 3aBUCMMOCTM OT MOHTaXa, Npv 60NnbLIOW ANMHE kKabeneit ynpaBneHus 1 kabenen aHa-
NOrOBbIX CUrHAMIOB B 3aMKHYTbIX KOHTYpax 3a3eMfieHUst MOTyT NpoTeKaTb TOKM € yacToToi 50/60
4, 06YyC/IOBNEHHbIE MOMEXaMu OT Kabenien ceTv 3NeKTPonuTaHus.

B Takom cny4yae cnegyeT pasopBaTb 3KpaH Kabens unm yCTaHoBUTb MeXAY 3KPaHOM M LacCu
KoHAeHcaTop eMkocTbio 100 HO.

Lincposbie 1 aHanorosble BXOAbI U BbIXOAbI ClieayeT NoAKYaTh K 0bwmm Bxogam npusoga VLT
HVAC Drive (knemmbl 20, 55, 39) oTtaenbHO, 4TO6bl MCKIOUMTL B3aMMHOE BNMSIHME TOKOB 3a3e-
MJIEHMS 3TUX ABYX IPYNn Ha Apyrue rpynnbl. Hanpumep, nepeknoveHne undpoBoro Bxoaa MOXeT
co3faBaTb MOMeXU AN CUrHasia aHanoroBoro BXoaa.

BHuMaHue
Kabenu ynpasneHust 4OMKHbI 6bITb 3KpaHMPOBaHHLIMKW/ 6POHMPOBAHHBIMU

MG.11.B4.50 - VLT® aBnsieTcst 3aperucTpupoBaHHbIM TOBapHbIM 3HAakoM koMnaHuy Danfoss 105



5. MoHTax

5.2.13.

106

1. YT0ob6bl NpMCOEAMHUTL 3KPaH K pas-
BA3bIBAIOLLEN MAHENV npeobpasoBa-
TeNs 4yactoTbl Ana kabenen ynpa-
B/IEHUS, WCMONb3yWTE 3aXWUM U3
naketa C KOMMJIEKTOM MpUHaANex-
HoCTEMN.

YkazaHusi No NpaBubHOWM KOHLIEBOW pa3aen-
Ke kabeneii ynpasneHusl NnpuBeaeHbl B pa3ae-
ne 3asem/ieHne 3KpaHupOBaHHbIX/6POHUPO-
BaHHbIX Kabenes yrpaseHis

Danfiti

PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®

130BT340.10

NMepexntouatenu S201, S202 n S801

Mepeknovatenn S201 (A53) n S202 (A54)
Mcrnonb3yoTca Ang Belbopa curHana aHano-
roBOro BxoAa — TokoBoro curHana (0-20 MA)
wnn curHana Hanpsbkenust (ot 0 go 10 B),
BXOAHblE KeMMbl 53 1 54, COOTBETCTBEHHO.

Mepekntovatens S801 (BUS TER.) MoXHO mc-
nonb3oBaTh A MOAKMOUEHUS OKOHEYHOM
Harpy3ku K nopTy RS-485 (knemmbl 68 1 69).

CM. pUCYHOK Cxema r1o4Kk/IIo4EHNS B pa3aene
INIEKTPUYECKUY MOHTAX.

YCTaHOBKM MO YMONYaHuIo:
S201 (A53) = BbIK/ (Bxoa Hanps-
XKeHUs)
S202 (A54) = BbIKJ1 (Bxoa Hanpsi-
KEHUS)

S801 (OKOHeYHasi Harpy3ka LUMHbI)
= BbIKN

130BT310
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.3. OKOHuYaTes/ibHasA HACTPOMKA U UCMbITaHUA

5.3.1. OKOHuYaTes/ibHas HaCTPOMKA U UCNbITaHUA

[ns NpoBepKM HacTpoMkM M paboToCnoCOBHOCTM Mpeobpa3oBaTenst YacToThl BLIMOMHUTE Crie-
Aytolme onepaumu.,

Onepauums 1. HaiiguTe nacnopTHylo Ta-
6nuuxky asuratens

BHuMmaHue
[Buratenb MOXeT 6bITb NoakaodeH No cxeme 3ee3abl (Y) nnm TpeyronsHuka (A).
STa uHdOpMaLMs yKasaHa Ha nacnopTHoW Tabnunyke ABuraTens.

Onepauus 2. BBegute AaHHble C nac-
NOpPTHOM Tabnuuku ABuratenss B AaH-
Hblii NepeyeHb NapaMeTpoB.

[ns pocTtyna K nepeyHio CHadana Haxmure
kHorky [QUICK MENU], 3atem Bbibepute
nyHKT "Q2 Quick Setup (BbicTpasi HacTpow-
ka)".

1. |MowHoctb pasuratens|nap. 1-20
[kBT] nap. 1-21
WM MOLWHOCTb ABWra-
Tens [n. ¢.]

2. |HanmpspkeHve psurate-|nap. 1-22

CLb BAUFER 0-73734 ESLINGEN

3. |YacroTta agsuratens nap. 1-23 3~ MOTOR NR. 1827421 2003
4. |Tok psurartens nap. 1-24
5. |HomuHanbHas cKo- [nap. 1-25 S/E005A9 _—
pocte AsuraTent n, 315 Jmin.__ 400 YV
ny 1400 [min. 50 Hz
cos ¢ 0,80 36 A
1,7L
B IP_65 H1M1A
130BT307

Onepauus 3. MpuBeanTe B AeiicTBUe aBTOMATUUYECKYIO aganTtauuio asuratens (AAQ)
BeinonHeHne AA[L obecneunT OnTMMasnbHble XapakTepUCTUKM npusoaa. B pexume AA[ name-
pSAOTCS 3HAYEHMSI NAPaMETPOB SKBMBANIEHTHOMN CXeMbl MOZENW ABUraTens.

1. MopcoeamHute knemMmy 27 K knemme 12 unm ycraHosuTe ans nap. 5-12 3HadeHune "He
ucnonb3yetcs" (nap. 5-12 [0])

2. AkTuupyite dyHkumio AAL, nap. 1-29.

3. Bblb6epuTe MONHbIA MK coKpalleHHbIN pexxum AAL. Ecnun yctaHoeneH LC-cbunbTp, 3a-
NycTUTE COKpaLLEHHbIN pexuM AAL unun cHumuTe LC-bunbTp Ha BPEMS BbINOSHEHMS

AA.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
5. MoHTax HVAC Drive

108

4. Haxxmute kHonky [OK]. Ha ancnnee nosisutcs coobweHune "Haxmute [Hand On] ans
3anycka AAL".

5. HaxmuTe kHonky [Hand on]. MHAukaTop BbIMOAHEHUS Onepaummn NnoKasbiBaeT Xo4 npo-
uecca AAL.

Bbikntounte pexum AA[] B npouecce Bbl-
noJIHeHMA onepauuun

1. HaxxmuTte kHonky [OFF] — npeobpa3oBaTenb YacTOTbl NEPEKTIOUNTCS B PEXUM aBapuid-
HOW CUrHanM3auMn, U Ha Aucniee nosiBUTCs coobLleHne o ToM, YTo AAJ] 6bina npekpa-
LeHa nonb3oBaTenem.

YcnelwHoe 3aBepeHne AA/

1. Ha aucnnee nosiButcs coobuenne "Haxmute [OK] ans 3aBeplieHuns AAL".
2. HaxxmuTe kHonky [OK], 4To6bl BbINTM U3 pexxuma AAL.

HeynauHoe 3aBeplueHne AAL

1. MpeobpasoBaTesNib YacTOTbl NEPEK/IOYAETCS B PEXUM aBapUMHOW curHanusaumu. Onu-
CaHue aBapuMHOro CUrHana NpUBEAEHO B pasaene /1oUCcK M YCTPaHEHNE HENCIPABHOC-
=

2. B 3anucu "OTueTHOe 3HauveHue" B XxypHane aBapuit [Alarm Log] 6yaeT ykasaH nocnes-
HUWIA psify U3MEPEHUH, BbINOSTHEHHDBIX B pexxume AA[] 10 nepeksitoyeHmns npeobpasosatens
YacToThbl B aBapUiHbIA PeXUM. STOT HOMEp M OMNMCaHWUe aBapuMMHOrO COOBLLEHUS MOMO-
ryT NMonb30BaTENto NpY NMOWCKE U YCTPaHEHUM HEUCMPABHOCTeN. B cnyyae obpalleHus B
otaen obcnyxuBaHus koMnanun Danfoss cneayeT ykasaTb HOMep U NpYBECTU aBapuit-
Hoe coobLueHve.

BHuMaHue

HeypauHas AA[] yacto 6bIBaeT cBs3aHa € owmbkaMm Npy BHECEHWUW AaHHbIX U3 nac-
MOPTHOM Tabnuukn fABuratens, a Takke 60MbLUMM Pa3MyMeM MOLLHOCTEN aBwra-
Tens n npeobpasosatenst YactoTbl VLT HVAC Drive.

Onepauus 4. YcTaHOBUTE npeaesbHyro
CKOpOCTb BpallleHMs U BpeMs U3MeHe-
HUSAl CKOPOCTH

3apanTe TpebyeMble npeaenbl CKOPOCTU Bpa- MuH. 3a0atme nap. 3-02
LLEHMS1 N BPEMSI UBMEHEHWSI CKOPOCT!. Makc. 3agaHne nap. 3-03

HwxHuii npepen cko-|nap. 4-11 nnun 4-12
pocTv apurartens
BepxHuit npegen cko- |nap. 4-13 wnu 4-14
pocTu asuratens

Bpems pasroHa 1 [c] |nap. 3-41
Bpems 3ameanenuns 1 |nap. 3-42

[c]
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.4. [lononHutenbHble coeAnHEeHUs

5.4.1. NMNoaknroueHue WKnHbI NOCTOAHHOIO TOKa

KneMMa WWHbI NOCTOSAHHOrO TOKa NCNONb3YEeTCA AN pe3epBHOro nnUTaHnsa NOCTOAHHbIM TOKOM,
Koraa npoMeXxyTto4dHas CXeMa NUTaeTCsd OT BHELWHEro UCTOYHMKa NUTaHuA.

Homepa knemm: 88, 89

[Ans nonyyeHns aononHUTENbHOW UHGOopMaLmMK obpallanTeck K koMnaHun Danfoss.

5.4.2. flononHUTeNIbHOE YCTPOUCTBO AJIA NOAK/IIOYEHUA TOPMO3a

CoefMHUTENbHDI Kabenb K TOPMO3HOMY pe- Ne | 81| 82 | TopmosHoit pesucrop
3UCTOPY [JO/MKEH 6biTb 3KPAHMPOBaHHbLIM/ R-| R [Knemmsl
6POHMPOBAHHbIM. ‘ + ‘

BHMMaHue
[vHamuyeckoe TopMOXeHne TpebyeT AononHUTENLHOro obopyaosaHus u obecne-
yeHus 6e30MacHOCTM. 3a AOMOSHUTENbHBIMM CBeAeHnsaMU obpaTtuTecb B KOMNa-

Huto Danfoss.

1. Wcnonb3yitTe KabenbHble 3aXKMMbI A1 COEANHEHUS! SKPaHa C METANIMYECKUM KOPMYCOM
npeobpasoBaTesns YaCToTbl U C Pa3BA3bIBAIOLLEN NAHENbIO TOPMO3HOMO PE3UCTOPA.

2. CeyeHue NpoBoAa TOPMO3HOIO Kabens A0/MKHO COOTBETCTBOBATL TOPMO3HOMY TOKY.

BHuMaHue

Mexay KneMMaMy MOryT BO3HUKaTb HanpshkeHus Ao 975 B= (npu Hanpsbxerun 600
B~).

BHuMaHue

Mpy KOPOTKOM 3aMblKaHMM TOPMO3HOro TpaH3ucTtopa IGBT HeobxoavMmo npeaoT-
BpaTWTb paccevBaHWe MOLLHOCTM B TOPMO3HOM pe3ncTope, Ans 3Toro npeobpas-

0BaTe/lb YacTOThbl IO/HKEH BbITb OTK/THOUEH OT MUTAIOLLEN CETM C MOMOLLLIO CETEBOMO
BbIK/IHOUATENS UK KOHTAKTOPa. KOHTAKTOPOM MOXET YNpaB/isTh TOMbKO Npeobpas-
oBaTeslb YacToThl.
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5. MoHTax M

5.4.3. MNoaxknioueHue pene

[ns yctaHOBKM Bbixoga pene obpatuTtech K
rpynne napametpos 5-4* Pene.

Ne | 01-02

3aMblkaHne  (HOpMasibHO
Pa30MKHYTbIN)

01-03

pa3MblkaHvue  (HopManbHO
3aMKHYTHIN)

04 - 05

3aMblkaHue  (HOpManbHO
Pa30MKHYTbIN)

04 - 06

pa3MbikaHue (HopManbHO
3aMKHYThIN)

130BA029.12

KneMmmbl Ans noaktoveHns pene
(xopniyca A2 1 A3)

1308A215.10

KneMmbl Ans noakoveHns pene
(kopniyca A5, B1 n B2).

130BA391.11

PucyHok 5.17: KnemMbl ansi noakntoyeHns pene
(kopnyca C1 u C2).
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
HVAC Drive M 5. MoHTax

5.4.4. Bbixop pene

Pene 1

. Knemma 01: obuias
J Knemma 02: HOpMasibHO pa3oOMKHYTbI KOHTaKT, 240 B~

J Knemma 03: HOpMasibHO 3aMKHYTbIN KOHTaKT, 240 B~

o Knemma 04: oblas
o Knemma 05: HOpMasibHO pa3oMKHYTbIN KOHTaKT, 400 B~

. Knemma 06: HOpMasibHO 3aMKHYTbIN KOHTaKT, 240 B~

Pene 1 n 2 nporpaMmmunpytoTcs B napameTpax 5-40, 5-41 n 5-42.

[JlononHuTenbHble BbIXOAbI pene — MyTeM UCMosib30BaHWs AononHuTensHoro mogyns MCB 105.

240Vac, 2A

240Vac, 2A

40Q0Vac, 2A

130BA047.10
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
5. MoHTax HVAC Drive

5.4.5. MapannenbHoe coeguHeHue ABUraTenemn

MpeobpazoBaTesb YacTOTbl MOXKET YrpaB/siTh

HECKO/IbKUMU  ABUTATENAMA, BKJTIOUEHHBIMM ] )
napannenbHo. OBwuii TOK, MOTpebnseMblil N i3 <
[BUraTesisiM1, He [O/DKEH NMPeBbIlLaTh HOMM- (§0§$ {%@
HasbHbIA BbIXOAHOW TOK Iy NpeobpasosaTe- R W 2

NS 4acToThl. =

BHuMaHue 7
Ecnu aBuratenu coeanHeHsbl na- ’ [ ~

pannensHo, To napameTp 1-02 ]

ABTOMarn4deckas  aganrayns ooo
gsurarens (AA4) vcnonb3o- {500
0000 LC filter

BaTbCA HE MOXET.

Ecnmn MOLLHOCTU AsmraTeneVl 3HAa4YUTENbHO OT-
NIN4aKTCA, TO MOryT BO3HUKATb I'IpO6J'IeMbI
Npy NycKe 1 Ha MarbIX CKOPOCTAX BpalLeHus, —
MOCKO/IbKY OTHOCUTENTIbHO 6onbLIOe aKTUBHOE
COMpPOTMBIIEHNE CTATOpPa MAasioMOLUHbIX ABK-
ratenei TpebyeTt 6onee BbICOKOrO Hanpske-
HWS NpK NycKe 1 Ha Masnbix 0bopoTax.

B cucremax ¢ ABuratensaMmuy, coeamHeHHbIMU
napannenbHo, 3NEeKTPOHHOe TeMoBoe pene
(3TP) npeobpazoBaTens 4acToTbl HENb3S UC- “sasarato “
NMoNb30BaTb AN 3alWUTbl OTAENbHbIX ABUra-
Tenen. CnegyeT npeaycMOTPETb AOMONHU-
TESIbHYIO 3alMTy ABUraTenel, Hanpumep, C
MOMOLLIbIO TEPMUCTOPOB B KaXXAOM ABuUratene
WM MHAMBUAYaANbHbIX TepMopene. (ABTOMa-
TUYEeCKUe BbIKIKYaTeNnn ang Ncnoab30BaHUSA
B KayecCTtBe 3alUTHbIX yCTpOVICTB He noaxo-
asT).
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.4.6. HanpaBneHue BpalleHUs ABUraTens

3aBogcKas HacTpolika npesycMaTpuBaeT Bpa-
o Oo——=O

LeHne MO YacoBOW CTpesike, Koraa BblBOAbI U v w

npeobpasoBaTessi YaCTOTbl COEAMHEHbI Cre-

Ayrowmm obpasom:

Knemma 96 coeanHeHa c dason U 96 97 98

Knemma 97 coeavHeHa ¢ dazon V
Knemma 98 coeanHeHa c dason W

o—oe—o0

HanpaeneHue BpalleHWsi OBUraTensi U3MeH- u v w

AETCA NepexsloyeHneM asyx a3 asuraTtens. )
96 97 98 .'%.

5.4.7. TennoBas 3awWuTa ABUrarens

DneKTpOHHOE TennoBoe pene npeobpasosBaTens YacToTbl UMeeT UL-aTTecTaumio Ans 3awmTsl o4-
HOro asuratens, Kkorga ans napametpa 1-90 7eriosas 3awmra 4BHraresis YCTaHOBEHO 3Hade-
Hue I7P: oTk/IIoYEHHNE, a ANa NapameTpa 1-24 Tok geuraresiss Iyny — 3Ha4YeHUe HOMUHASIbHOIro
TOKa gsuratens (CM. macnopTHyio Tabnunyky asuratens).

5.5. Pa3sninuyHble noagk/toueHus

5.5.1. NMoaknoueHue WnHbI RS485

OaOvH UK HeCKONbKO NpeobpasoBaTenen Ya-
CTOTbI MOTYT 6bITb MOAK/IOUEHbI K OAHOMY pe-
rynatopy (Wam rnaBHOMY YCTPOWCTBY) C Mo-
MOLUbIO CTaHAApTHOro uHTepdelica RS485.
Knemma 68 coemHsieTCs C CUrHanbHbIM Npo-
BoaoM P (TX+, RX+), a knemMma 69 — ¢ cwur- @) ‘+
HanbHbIM nposogoM N (TX-,RX-). % 15

1308A060.11

Ecnm Kk rnaBHOMy YCTPOMCTBY MOAK/IHOYaETCS
6onee opHoro npeobpaszoBaTens 4acToThl,
MCMONb3YyEeTCs NapasnnesibHoe CoeanHeEHMe.

Ytobbl NpeaoTBpaTUTL NMPOTEKAHME MO 3KPaHy TOKOB BblpaBHMBAHWUSI MOTEHUMAN0B, 3a3emManTte
3KpaH kabens yepe3 knemMMy 61, KOTOpasi CBsi3aHa € kopnycoM yepe3 RC-uenb.

OKOHe4YHas Harpy3Ka LUWUHbI

LLnHa RS485 gomkHa nMeTb Ha 060MX KOHLL@X OKOHEYHYIO Harpy3Ky B BUAE IPynnbl pe3VCTOPOB.
[ns aTtoro yctaHoBuTe nepekntoyatenb S801 Ha nnate ynpasnenuns B nonoxenune "ON" (Bkn.).
bonee nogpobHas nHgopmMauus npueeaeHa B naparpade /lepexmoyvaresin S201, S202 n S801.

BHuMaHue
MpoTokon cBsi3n gomkeH 6biTb FC MC (ycTtaHaBnmBaeTcs B nap. 8-30).
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PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®
5. MoHTax M HVAC Drive

5.5.2. NoaxknroueHume MK k npeo6bpazosaTtento yacrorsl FC 100

114

[ns ynpaBneHuns npeobpa3oBaTenieM YacToTbl UK ANst ero NporpaMMMpoBaHus € nomolybto MK
yCTaHOBWTE MporpamMMy HacTpoiiku MCT 10.

MK noakntoyaeTcs ctaHaapTHLIM kabenem USB (Beaylumin y3en/yCTpoCTBO) WK Yepe3 UHTep-
(eic RS-485, Kak MokasaHo B rnaBe MoHTax > PasnuyHble MoakoueHus PykoBoacTBa Mo
npoexTupoBaHuio npusogos VL 7® HVAC.

BHuMaHue

Pasbem USB vMeeT ranbBaHU4ecKylo pa3Ba3Kky OT HanpskeHust nutanus (PELV) un
ApYr1X BbICOKOBOMbTHLIX KfeMM. PasbeM USB noakstoveH K 3alMTHOMY 3a3emsie-
HWI0 B npeobpa3zoBaTtene YacToTbl. K pasbemy ceasu USB Ha npusoge VLT HVAC
MOXET NOAKN0YATLCS TOMbKO M30IMPOBaHHbIN nepeHocHom MK.

130BT308.11

Cnyxe6Has nporpamma MK - MCT 10

Bce npuBoabl 060pyaoBaHbl MOPTOM MOCNEA0BaTENbHOW CBA3U. Mbl NPEAOCTaBNSIEM CYXXEBHY0
nporpamMMmy ans cesiav Mexay MK u npeobpasoBaTenieM 4acToTbl — NMPOrpamMMy HacTpoiiku VLT
Motion Control Tool MCT 10.

Mporpamma HacTpoiikn MCT 10

MporpamMMa MCT 10 pa3paboTaHa B kayecTBe yA06HOro CpeAcTBa Anst HACTPOMKM MapamMeTpoB
npeobpa3oBaTesneil YacToThl.

MporpamMMa HacTpoikn MCT 10 MOXeT 6bITb Mosie3Ha Ans:

. MnaHUpoBaHUSi KOMMYHWKALIMOHHOW CETU B aBTOHOMHOM pexxume. Mporpamma MCT 10
COAEPXMUT nonHyto 6a3y AaHHbIX Npeobpa3oBaTens 4acToThl.

. Beoaa npeobpasoBaTeneit YacToThbl B SKCM/yaTaLMiO B ONEPATUBHOM pexuMme
e CoxpaHeHus HaCTpOeK Ans BCex NpeobpasoBaTeneil YacToTsl

o 3aMeHbl NpuBOAA B CETH

MG.11.B4.50 - VLT® gBnsieTcss 3aperucTpmpoBaHHbIM TOBAapHbIM 3HAaKOM KoMaHun Danfoss



PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

. PacluMpeHuns CyLLEeCTBYIOLLEN CETH

. MpepycMoTpeHa noazepXxka NpUBOAOB, KOTopble ByAyT pa3paboTaHbi

MporpamMma HacTpoiikn MCT 10 noaaepxusaeT wuHy Profibus DP-V1 nyTeM noak/toYeHns rnas-
HOro YCTPOMCTBa Knacca 2. 3TO Mo3BOJISIET NPOU3BOANTb CUUTbIBAHME/3aNNCh NMapaMeTpoB npe-
obpa3oBaTenst 4acToTbl B OrepaTMBHOM pexuMe yepes ceTb Profibus. Tem cambiM ncktodaeTcs
Heo6X0ANMOCTb B AOMOSTHUTENIbHON KOMMYHUKALMOHHOW CETW.

CoxpaHeHUe HacTpoiiku npuBoAaa:
CoegunuTte MK ¢ npuBogom yepes nopt USB

1
2 3anycTuTe nporpammy Hactpoviku MCT 10

3. BbibepuTe onepaumio UTeHns AaHHbIX ¢ NnpuBoaa “Read from drive”
4

BbibepuTte onepaumio “Save as” (CoxpaHuTb Kak)

3HauyeHuns Bcex napameTpos 6yayT coxpaHeHsb! B [K.

3arpyska HacTpoWKu npuMBoaa:
1.  Coepwunute MK c npuBogom yepes nopt USB

2. 3anyctuTe nporpamMMmy Hactpoiiku MCT 10

3. Bbibepute onepaumio “Open” (OTKpbITb) — Ha 3KpaHe 6yayT noka3aHbl COXPaHEHHbIE
dainnbl

4.  OtkpowTe Tpebyembiin daiin
5. Bbibepute onepaumio 3anmMcy AaHHbIX Ha npueog “Write to drive”

Bce ycTaHoBfeHHbIE 3HaUYeHWUa NapaMeTpoB Ternepb NepeaarTcs B MPUBOA.
Ons cnyxebHoit nporpamMmbl HacTpoiiku MCT 10 nMeeTcst oTAeNbHOE PyKOBOACTBO.

Moaynu nporpaMMbl HacTpoiiku MCT 10
B nporpaMMHbIi NakeT BKIIHOUEHb!I Cleaytolme MoAYu:

Mporpamma HacTpoiikn MCT 10
Hacrtpoiika napameTpoBs

MlclT KonupoBaHue B npeobpa3oBaTenb YacToTbl U U3 HEro
[lokyMeHTVpOBaHWe 1 pacreyaTka 3HaYeHU NapaMeTpoB, BKIOYast
CXEMb.

BHeLWHMA NoNb30BaTeNbCKUIA MHTepdenc

Ipacmk npodunakTMyeckoro o0bcny>xmnBaHns

HacTtpolika TakToBOro reHepaTopa

MporpaMMMpoBaHMe BPEMEHHOM MOCIeA0BaTENbHOCTY AENCTBUMN
HacTpolika MHTeNNeKTyanbHOro I0rM4eckoro KOHTponiepa

Homep ans 3akasa:
3aKkaXkuTe KOMNaKT-AMCK, CoAepXKaLLmMi nporpaMMy HacTpoiku MCT 10, ucnonb3ys Ans 3TOro Ko-
[10BbIii HoMep 130B1000.

MporpamMma Hactpoliku MCT 10 MOXET 6bITb 3arpy)keHa 4yepe3 WHTEpHeT, C calTa KoMnaHuu
Danfoss: www.panFoss.com, Cpepa AesTenlbHOCTU: CPeACcTBa YNpaBieHUs ABUKEHNEM.
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MCT 31

KoMnbloTepHasi nporpamMma pacyeTta rapMoHuK MCT 31 Nno3BOSIET JIETKO BbIMUCTUTL HENMHENHbIE
UCKaXXeHUs B JaHHOW cncteme. MOXKHO BbIUMCIIUTL KOS(MULIMEHT HEMHEMHBIX UCKaXKEHWUI MNpe-
obpasoBaTesnel YacToTbl Kak koMMaHuy Danfoss, Tak 1 Apyrux NpousBoavTeneil, Npyu UCNomnb30-
BaHWUWN PA3NINYHbIX AOMOMHUTENBbHBIX CPEACTB YMEHbLUEHUS COAEPXaHWS rapMOHUK, TakuX Kak
¢unbTpbl Danfoss AHF 1 12-18-nynbCHble BbINPSMUTENN.

Homep ans 3akasa:
3aKaXxuTe KOMMaKT-ANCK C KOMIbIOTEPHOW nporpammoit MCT 31, nonb3ysicb Ans 3TOMO KOAOBbLIM
Homepom 130B1031.

MporpamMa HacTponku MCT 31 MOXeT 6blTb 3arpy)eHa 4yepe3 WHTEpHET, C caliTa KoMnaHuu
Danfoss: www.panFoss.com, cdhepa AesaTenbHOCTU: CPeacTBa YNpaBieHUs ABVMKEHNEM.

5.6. TexHuka 6e30nacHOCTH

5.6.1. BbICOKOBOJIbTHbIE UCMNbITaHUA

MpoBeanTe BbICOKOBOJIbTHBLIE UCTLITAHUSA MPU 3aMKHYTbIX HAKOpOTKO knemmax U, V, W, L1, Lo n
Ls. MopaBaiTe Mexay KOPOTKO3aMKHYTOM LIEenbio U Laccu HanpsbkeHue He 6onee 2,15 kB= B
TEYEeHVe OAHOMN CeKyHABI.

BHuMaHue
Ecnv npu npoBeaeHUN BbICOKOBOJbTHBIX UCTIbITAHUIA BCEN YCTAHOBKU TOKU YTEUKU
OKaXXyTCs CIMLIKOM 60/1bLIMMK, TO OTKJIIOUUTE CETb M ABUraTesb.

5.6.2. NMNoakno4yeHne 3alMTHOro 3a3eMJ/IeHUs

Mpeobpa3oBaTenb YacToTbl MMEET 60MbLLION TOK YTEUKM U Ans obecneyeHust 6e3onacHoOCT [0N-
XKEH 6bITb HaaNexalmM ob6pa3oM 3a3eMsieH B COOTBETCTBUM CO cTaHaapToMm EN 50178 .

TOK yTeuku Ha 3eM/io nNpeobpasoBaTesns 4acToThl npesblwaeT 3,5 MA. ns obec-
neyvyeHnst HaAEXHOro MEXaHMYECKOrO NOAKIIUEHMS 3a3eMAsitoLLero kabens K Lenm
3a3emnenns (knemma 95) nonepeyHoe ceveHne NpoBoAa AO/MKHO 6biTb He MeHee
10 MM2 1K e 3a3eMneHne A0MKHO 6biTb BbIMO/HEHO ABYMSI COOTBETCTBYIOLIMMY
npoBoAamMu, NOACOEANHEHHBIMU OTAESLHO.

5.7. MoHTaX c yueToM Tpe6oBaHnn no SMC

5.7.1. DneKTpnyecKkum MOHTaNX -

116

Hwxe npuBoasTCa ykasaHusi, KOTOpPbIMK CreAyeT PyYKOBOACTBOBATHLCS MPU MOHTaxe npeobpas-
oBaTenen 4acToTbl. BbIMONHEHME 3TMX yKas3aHWi obecrneuMBaeT COOTBETCTBME TPebOBaHMAM
ctaHgapta EN 61800-3 /lepssie ycriosus skcriiyaraymy. ECn MOHTaXX NPOM3BOAUTCS B COOTBET-
cTBum ¢ TpeboBaHmamMu ctaHaapta EN 61800-3 Bropeie ycioBus skcriiyaraymy, T.€. B NPOMbILL-
JIEHHbIX CETSX UMM B COCTaBE YCTaHOBKM, UMEtOLLEN COBCTBEHHLIV TpaHCchopMaTop, OTCTYNIEHNE
OT 3TUX yKa3aHWI AOMNYCKAEeTCsl, HO He pekoMeHayeTcs. CM. Takxe naparpadbl Mapkuposka CE,
Ob1yne Borpocs! IMC (n3/1y4eHne) v Pesyribtatel ucrisitTaHmi Ha SMC.
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HVAC Drive

Ans obecneyeHns NpPaBUJIbHOIO C TOUYKU 3peHnss IMC 3/1eKTPUHECKOro MOHTaXka €
Y4E€TOM MOJIOKUTE/NIbHOIO ONnbiTa paboTbi:

. B kauecTBe kabernen ans Asuratenel u kabenen ynpasneHnst UCNONb3yiTe ToNbKo CHab-
YKEHHblE OMNEeTKON 3KpaHMpOBaHHbIe/6pOHMPOBaHHbIE Kabenu. SkpaH AOMKEH MOKPbI-
BaTb He MeHee yeM 80 % noBepxHOCTM Kabens. JkpaH AoMKeH BbITb METANTMYECKUM,
06bIYHO U3 Meay, arntoMUHWS, CTau UK CBMHLA, HO MOXET BbITb M3rOTOBNIEH U U3 ApY-
rmx MeTanno.. K kabensm ceTeBoro nutaHusi ocobble TpeboBaHWst He NPeabsSBASIOTCS.

. MOHTa> C MCNOMb30BaHWEM MPOYHbIX METANIMYECKUX KabenenpoBoaoB He TpebyeT npu-
MEHEHWsI SKpaHUPOBaHHbIX kabernel, Ho kabenb K ABUraTento AOMKEH NpoKnaabliBaThCs
B kabenenposoae, OTAeNbHOM OT kabenienpoBoAoB kabenei yrpaBneHus U ceTeBbiX Ka-
6eneii. HeobxoamMmo obecneunTs MosnHoe [NpoTpaccMpoBaHHoe] coeanHeHue kabene-
npoeoaa oT 6n1oka ynpaeneHust K apuratento. Xapaktepuctukn IMC rubkux kabene-
NPOBOAOB CYLUECTBEHHO Pa3NMyaloTcs, U He0bX0AUMYIO MHPOPMaLMIO MOXKHO NONYYUTb
OT U3roTOBUTENS.

o MoakntoyaiiTe aKkpaH/6poHio/kabenenpoBo K 3eMne ¢ 060Mx KOHLIOB kabenen asura-
Tenen, a Takxe kabenen ynpaeneHusi. Horaa noaktoueHWe akpaHa Ha 060MxX KOHLax
HEBO3MOXHO. B 3TOM cnydyae nmoaksoyainTe akpaH y npeobpasoBaTtens YacToTbl. CM.
TaKXKe pasnen 3a3em/IeHne IKPaHNPOBAaHHbIX/OPOHUPOBAHHbBIX KAOEEN YrpaBieHUs B
OI/IETKE.

. M3beraliTe noakIoYeHnst skpaHa/6poHM CBUTbIMKM KOHUAMK (Kocuykamm). Takoe mnoa-
K/IlOUeHWE yBennyMBaeT UMMNeAaHC 3KpaHa Ha BbICOKMX YacToTax M CHWXaeT ero ad-
bekTnBHOCTb. Monb3yiTech KabenbHbIMM 3aXMMaMM C HU3KUM COMPOTMBIIEHUEM WU
KabenbHbIMK YNJTIOTHEHMSIMK, YAOBAETBOpPSIOWMMY TpeboBaHusim IMC.

. Mo BO3MOXHOCTM U3beranTe NPUMEHEHUSI HEIKPAHWMPOBAHHbIX/HEGPOHUPOBaHHBIX Ka-
6eneii ynpasneHusi BHYTpK LLKagoB, B KOTOPbIX pa3MeLleHbl MPUBOA.

OcTaBnsiiTe 3KpaH HEHapYLUEHHBLIM Kak MOXHO 65IMXKe K MECTY NMOAKITHOUEHUS.

Ha pucyHke nokasaH npuMMmep 31eKTPOMOHTaXka npeobpasosBatens YacToTel B kopriyce IP 20, oT-
Bevawowuii TpebosaHusam IMC. MNMpeobpasoBaTesib YacTOTbl YCTAHOBMIEH B MOHTAXHOM LiKady C
BbIXOAHbIM KOHTAKTOPOM M noakstodeH K MJK, KoTopbiit B AaHHOM NpUMepe CMOHTUPOBaH B OT-
fenbHOM wWwkady. Bo3aMOXHbI U Apyrue BapuaHTbl BbINOSHEHWS MOHTaXa, KoTopble 6yayT obna-
faTb TakUMWU e BbICOKMMWM XapakTepuctukamu SMC npu ycnosuu, 4to 6yayT cobnioaeHbl
yKa3aHHble Bbllle TpebOBaHWSI, BbITEKAIOLLME U3 UHKEHEPHOMN MPAKTUKK.

Mpy HapyLLEHWW YKa3aHMI MO MOHTAXY, a TakXKe MNPy UCTOJIb30BaHUM HESKPAHNPOBAHHLIX Kabe-
nei 1 NpoBOAOB YNpaBeHUs] HEKOTOpble TPEBOBaHMS K U3/TyUYEHUIO NMOMEX He ByayT yAOBNETBO-
PEHbl, XOTS YC/IOBMSI MOMEXO3aLUMLLEHHOCTM 6yayT BbiMONHeHbl. CM. naparpad Pesysibrars
ucribitaHmi Ha SMC.
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PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®
5. MoHTax M HVAC Drive

PLC efc. Panel °
o)
<+
o
S
o
P ) € 3
]
e Output con—
[tactor etc.
PLC
Earthing rail
—
Cable insula—
" o tion stripped
U
o [
Min. 16mm2 A
Equalizing cable
All cable entries in
Control cables one side of panel
1«
A - >
Min. 200mm Motor cable
— between con-—
trol cables, < »
Mains—supply motor cable and
L1 v mains cable
L2 IS
L3
S
PE Motor, 3 phases and
Reinforced protective earth Protective earth

PucyHok 5.18: DnekTpuueckumii MOHTaX NpeobpasoBaTesns YacToTbl B kopryce IP20, oTeevatowmii Tpebo-
BaHusM DMC.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.7.2. Ucnonb3oBaHne kabenewn, COOTBETCTBYHOLYMX TpeboBaHuAM

Ans ynydweHus SMC, @ MMEHHO MOBLILWEHWS] NMOMEXO3ALUMILEHHOCTM Kabenei ynpasneHus u
obecneyeHus 3awWmTbl OT M3IydeHUs NMOMeX, co3daBaeMblX kabensmu aBuratens, KOMNaHus
Danfoss pekoMeHayeT NPUMEHSTb CHAabXXEHHbIE OMJIETKON 3KpaHUPOBaHHbIE/6POHMPOBaHHbIE Ka-
6enn.

CnocobHoCTb kabenel yMeHbLIaTb HaBOAMMbIE B HUX MOMEXW U CHUXaTb COBCTBEHHOE M3NyYeHne
3NEKTPUYECKOro LUyMa 3aBUCUT OT NepeaaToyHoro uMneaaHca (Zr). dkpaH kabenst 0bbl4HO pac-
CUMTLIBAETCS Ha CHWDKEHWE Nnepefayn 3MeKTpUYecKnx noMex; TeM He MeHee, 3KpaH C MeHbLUei
BE/IMYMHOI NepeaaToyHoro umneaaHca (Zt) 6onee acdekTBEH, YEM TOT, Y KOTOPOro nepeaa-
TOYHbIN UMnesaHc (Zr) 6ornblue.

U3roToBuUTenn Kabenei peako yKasbiBaloT BEIMUMHY NepeaaToyHoro uMnedaHca (Z1), Ho 3ava-
CTYI0 3Ty BENUMHY (ZT) MOXHO OLIEHWUTb MO (DM3NYECKMM XapaKTEPUCTMKaM Kabens.

BennumHy nepeaaToyHoro umMneaaHca (Zt) MoXHo onpeaenvTb Ha OCHOBE ClieAyHoLLMX (DaKTopoB:
- MpOBOAMMOCTb 3KPAHMPYIOLLErO MaTepuana.
- KOHTaKTHOE COnpOTUBNIEHWNE MEXAY OTAENbHBIMUA NPOBOAHUKAMM 3KPaHa.

- YaenbHas Nnowaab 3KpaHWPYIOLLEro MoKpbITUS, T.e. MAollaab NOBEPXHOCTU Kabens,
3aKpbiTast 3KPaHOM (UaCTO YKa3biBAETCA B MPOLIEHTaXx).

- Twn aKpaHa, T.e. NNEeTEHbI UK BUTOMN.

a. AntomuHneBas obonoyka C MegHbIM

I'IpOBO,ClOM.]. I;g?‘smfe/rmimpedance, zy
105
b. BWTON M3 MeAHbIX MPOBOJSIOK WK /&%
BPOHMPOBaHHbLIN Kabenb M3 CcTaslb- 104 v b
HbIX NMPOBONOK. 1 C%E
103
C. OOvH Croit  CNNETEHHbIX MeaHbIX T

MPOBOJIOK C MEHSIIOLLENCS AONEN 3K-
PaHUPOBAHHOW MOBEPXHOCTY.
TunoBol kabenb, pekoMeHAyeMbIl
koMnaHuen Danfoss.1

d. [lBa cnosi cnneTeHHbIX MeaHbIX Npo-
BOJOK. 1

e.  /[la crosi cnneTeHHbIX MeHbIX Npo-
BOJIOK C MarHWTHBIM 3KPaHWPOBaH- A
HbIM/6POHNPOBAHHBLIM NMPOMEXYTOY- 001 01 1 10°\_100 WHz

HbIM crnoem.1 CDE
1752416613 A,

The lower the Z the betfter the cable screening performance

-«

f. Kabernb, MpOSIOXEHHLI B MeaHOW
Wnn cTanbHol Tpy6ke. 1

g.  OCBMHLOBaAHHbIN Kabeslb C TOMLM-
HoW cTeHok 1,1 MM.1
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PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
HVAC Drive

Danfiti

5. MoHTax

5.7.3. 3a3eMieHue Kabeneu

ynpaBsieHus

3KpaHUPOBaHHbIX/6POHMPOBAHHbIX

Kak npasuno, kabenu ynpasneHns AOSHKHbI UMETb 3KPaHWPYIOLLYIO OnneTKy/6poHto, npu 3TOM
3KpaH AO/MKEH C NOMOLUbLIO KabenbHbIX 3aXKMMOBHa 060MX KOHLUAX NPUCOEAMHATLCS K MeTanun-
yeckomy Lkady 6noka.

Kak NpaBUIbHO 3a3EMNATb 610K 1 kak noctynatb B Ciy4dae COMHeHVIl‘/II, NOKa3bIBAETCA Ha npuee-

OEHHOM HMXXE YepTeXe.

MpaBunbHOeE 3a3eM/ieHune

Onsa  obecneyeHuss  Haunydwero
3MEeKTPUYECKOr0 KOHTaKTa Kabenwu
ynpasneHus u kabenu gns nocnego-

[ns CcHWXeHUs moMmex Mexay npo-
BOAHMKaMK npyn  anddepeHumnans-
HOM BKJTHOYEHUM MCMOJb3YIOTCS Ka-
6enu ¢ BUTbIMM Napamu.1

BaTe/IbHON CBSI3U AO/MKHbI ObITb 3a-
KpenieHbl C MOMOLbIO KabenbHbIX
3aXXMMOB Ha 060MX KOHUax.1

PLC etfc.

b. HenpaBunbHoe 3a3eMsieHne
He ncnonb3yiite CKpyYeHHbIe KOHLIb
onnetkn kabens (kocnykm). OHM
YyBENMUMBAIOT MMMNEfAHC 3KpaHa Ha
BbICOKMX YacToTax.1

PLC etc.

C. 3awuTa OT BbICOKOW pa3HOCTU
MOTEHUMaNoB MeXay kopnyca-
mu NJ1K n npeo6pasosartens ya-
CTOTbI
Ecnn noteHuman npeobpasoBaTens
YacTOTbl OTHOCUTENIbHO 3eM/IM OTNN- PLC etc.
yaeTca OT Takoro noteHuuana MNJK
W ApYyrux YCTPOWCTB, MOFYT BO3HM-
KHYTb 3/IEKTPUYECKNE MOMEXM, Cro-
COBHble HapyLwuTb paboTy BCeit cu-
cTeMbl. JTa npobneMa pelaercs
YCTaHOBKOW BblpaBHMBAIOLLErO Ka-
6ens psaoM c kabenem ynpasneHus. PLC efe.
MuHMManbHoe ceveHue kabens: 16
Mm2.1

SRS A D

XK s ssss d
55
S °

305

s

%

d. [Ona KOHTYpPOB 3a3eMJIeHMsA ° S
50/60 'y
Ecnun ncnonb3ytoTcs o4eHb ANNHHbIE
kabenu ynpaeneHusi, MOryT BO3HW-
KaTb KOHTYpbI 3a3emnenns 50/60 y,.
STa Henonagka ycTpaHseTcs noa-
KJIIOYEHWEM OAHOr0 KOHLIA 3KpaHa K
3emM/ie yepe3 KOHAEHCATOp €eMKOo-
ctbto 100 HO (0obecneuns KOpoTkue
BbIBOAbI). 1

130BA051.11

e. Kabenu pgnanocnepoBaTesibHOM
CBSI3N
TOKM HM3KOYACTOTHbIX MOMEX MeXay
AByMsi npeobpas3oBaTensiMm 4acTo-
Thbl YCTPAHSAOTCA NOAKOYEHMEM O~
HOMO KOHUA 3KpaHa K knemme 61.
STa K/1IeMMa NpUCOeaMHSIETCS K 3eM-
e yepes BHYTPeHHIo RC-Lenoyky.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 5. MoHTax

5.8. MoMexn/rapmMoHMKHN B NUTAKOLLEN CETH

5.8.1. MoMmexu B nuTarowen cetm /rapMOHUKHN

MNpeobpasoBatenb qacrgm notpebnser wus Toku rapMOHIK L Is L
CETN HeCnHycounaanbHbIX TOK, YTO yBENUYU- ry 50y 250y 350y
BAET AEWCTBYIOLLEE 3HAaYEeHMEe BXOQHOMO TOKa
Lpp. HecuHycompanbHbIf TOK MOXHO C Mo-
mMowpbto aHanusa Pypbe npeobpasosatb M
pasfoXnTb Ha TOKW CUHYcoMAaNnbHOM (hopMbl
Pa3NNYHbIX YacTOT, T. €. TOKM rapMOHuK In ¢
YacToTOWN OCHOBHOM rapMoHMkM 50 u:

[apMOHMKM He OKa3blBaKOT HEMOCPeACTBEHHO-
ro BAMSIHWS Ha noTpebneHne MOLLHOCTU, HO
YBEIMUYMBAIOT TENSIOBbIE MOTEPU B YCTAHOBKE
(B TpaHcdopmaTope, B kabensx). CooTBeT-
CTBEHHO, B YCTAHOBKAX C BbICOKOM Jonei Ha-
rPy3KW, NPUXOASILENCS Ha BbINPSAMUTENM,
BaXXHO NOAAEPXMBATb TOKU FAPMOHMK Ha HU3-
KOM YpOBHE, 4TOObl UCKMIOUUTL Meperpysky
TpaHcchopMaTopa M CUMbHBIM Harpes kabe-
nei.

N

¥ =T [
- T -

~

2
| L]

175HA34.00

BHuMaHue

HekoTopble TOKM FapMOHMK MOTYT HapyLlaTb paboTy YCTPOUCTB CBS3U, NOAKIIHOYEH-
HbIX K TOMY >Xe TpaHchopMaTopy, YTo 1 npeobpasoBaTenb YacTOThl, UM Bbi3biBaTb
pe3oHaHC B 6aTapesx KOHAEHCATOPOB, MpeaHa3HaYeHHbIX ANS KOPpPeKuMu Koad-
uumeHTa MoLHOCTY.

TOKM rapMOHUK B CPAaBHEHUM C AEACTBYIOLLIUM BXOZHOM TOK
3Ha4yeHneM BXO04HOro ToKa: Lo 1.0
It 0.9
Is 0.4
I 0.2
T11-49 <01

YT06bl yMEHBLUMTL TOKM FAPMOHUK, NPeobpasoBaTesib YacToThl B CTaHAAPTHOM UCMOSTHEHUM CHab-
)KaeTcs KaTyLlwKaMy MHAYKTUBHOCTY (ApOCCeNsiMM) B MPOMEXYTOUHOM Lenu. 3TO 06bIUHO CHDKaeT
BXOAHOW TOK I spg Ha 40 %.

MckaXkeHne HanpshkeHUs NUTaroLel ceTu 3a-
BMCUT OT BEIMYMHBI TOKOB FapMOHUK, KOTO-
pble AO/MKHbI YMHOXATbCS Ha MMMNeAaHC CeTu
NS paccMaTpuBaeMoi YacTtoTbl. CyMMapHbIn (Un% ot U)
KO3(PUUNEHT HENMHENHBIX UCKaXXEHWUN Ha-

npsbxeHust (THD) paccumTbiBAaeTCS HAa OCHOBE

OTAENbHbIX FAapPMOHWK HanpshKeHus no cne-

ayrowen dopmyne:

2 2 2
THD%Z&/Uf + U7 + ... + UW
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PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
5. MoHTax M HVAC Drive

5.9.1. [laTuMK OCTaTO4YHOIro TOKa

122

[ns 0ONONTHWUTENBHOW 3alUMUTBl MOTYT MCMob3oBaThes pene RCD (AaTYMKOB OCTAaTOYHOIO TOKA),
MHOTOKpaTHOE 3alUMTHOE 3a3eM/IEHME WM OBbIYHOE 3a3eMJIEHWEe MpU YCIIOBUM COBMIOAEHMS
MECTHbIX HOPM M MpaBu TEXHUKM 6e30NacHOCTH.

B cnydyae 3aMblKaHUsl Ha 3eM/II0 MOCTOSIHHAs COCTaBNSAIOLWLAs TOKa MOXET MpeBpaTUTbCA B TOK
KOPOTKOro 3aMblKaHWUA.

Ecnun ucnonbsytotcs pene RCD, HeobxoanMo cobnioaatb MECTHbIE HOPMbI M NMpaBuna. Pene gon-
XHbI 6bITb paccunTaHbl Ha 3awmTy TpexdasHoro 060pyaoBaHNs C MOCTOBbIM BbINPSAMUTENEM U HA
KPaTKOBPEMEHHbIN pa3psia NPy BKIOYEHUM NUTaHUS (AONOMHUTENBHYIO MHDOPMaLMIO CM. B pas-
aene ToK yTeqyku Ha 3eM/I0).
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PyKOBOACTBO MO NpoeKT1poBaHuto VLT®
HVAC Drive Dottt

6. [MpMepbI NpUMeHeHNs

6. NNpuMepbl NpUMEeHeHuUnA

6.1.1. NMyck/ocTtaHoB

Knemma 18 = nyck/octaHos, nap. 5-10 [8]
[yck

Knemma 27 = He ncnonb3yetcs, nap. 5-12 [0]
He wucrionb3yerca (N0 yMONYaHWIO OCTaHOB
BbIOEroM, UHBEPCHbIN)

MNap. 5-10 Lughposovi Bxog = [Myck
(no ymonyaHuio)

MNap. 5-12 Lugpposovi Bxog = ocra-
HOB Bbl6EroM, MHBEPCHbIH (N0 yMOn-
YaHuI0)

6.1.2. UMNyNbCHbIN NYCK/OCTAaHOB

Knemma 18 = nyck/octaHos nap. 5-10 [9] /M-
1Y/IbCHBIV 381TYCK

Knemma 27 = OctaHoB, nap. 5-12 [6] Ocra-
HOB, UHBEDCHHIH

Map. 5-10 Lugposovi Bxog = Hm-
11YJIbCHBIN 33Ty CK
MNap. 5-12 Lughposoii Bxog = Ocra-
HOB, UHBEPCHbIH

1308A155.12

P 5-10 [8]

+24V

N
o
®
IE
o 0[R|P 5-12 [0
[N
B

100

@)

ols

ol
oo
jo o[«

Jg—eoj

Start/Stop Safe Stop

Speed

Start/Stop
(18)

PucyHok 6.1: Knemma 37: lNpepycmaTtpusaeTcs
TOMbKO € dyHKUMel 6e3onacHoro octaHoBa!

‘; ‘: 130BA156.12
=N
N
+ a o
12(13|18|19|27|29|32|33(20|37
O|0|0]|0|0|0]|0|0|0|0
I()I OI )IO IC IOIOIO IOI GI)I

Start Stop inverse Safe Stop

o [ L [T

Stop (27)

Speed

PucyHok 6.2: BbiBog 37: npeaycmaTpuBaeTcs
TONbKO C (hyHKLMeN Be3onacHoro octaHosa!
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
6. MNpuMepbl NpUMeHeHns HVAC Drive

6.1.3. 3apgaHue OT NnOTEeHUYMOMeETpa

3apaxue Hanps>XeHna NOTEHLIMOMETPOM.

Mapametp 3-15 Mcrouruk 3agaHns
1[1] = Anasnorossii Bxog 53

o ol
Hoo
|00

MNap. 6-10 Knemma 53, Hu3Kkoe Ha-
npsokeHne = 0 B

LUl

Nap. 6-11 Knemma 53, Beicokoe Ha-
npsokerne = 10 B

Nap. 6-14 Knemma 53, Hu3koe 334./
06p. cBA3b 3HavyeHmne = 0 06/MuH

MNap. 6-15 Knemma 53, BeICOKOE
3a4./06p. css3b 3HaqveHne = 1.500
06/MUH

MNepekntovatens S201 = OFF (U)

6.1.4. ABTOMaTnueckas anantauyusa asuratens (AAQ)

124

ABTOMaTWueckas apantaums asuratens (AALl) npeacTtaBnsieT cobon anroput™ Ansi U3MepeHus
3MEKTPUYECKNX NapaMeTpoB ABUraTens, Koraa Asuratesib HENoABMXKEH. 3TO 03HaYaeT, YTo cama
PyHKkumsa AALl He co34aeT HUKAKOro KPyTSLLEro MOMEHTa.

®yHkums AALL UCnonb3yeTcs Npu BBOAE CUCTEMbI B 3KCMyaTaumio U NPOBEAEHUN ONTUMU3ALIMK
HacTpoiiku npeobpa3oBaTensi YacToTbl AJi NMPUMEHSIEMOrO ABuUraTtens. 3Ta (QyHKUMS UCMOoSb-
3yeTcsl, B YACTHOCTU, B TeX CNlyyasiX, KOraa 3aBOACKME HACTPOWKWM HE MPUMEHEHBI AN NOAKO-
YaeMmoro AsuraTens.

MapameTp 1-29 no3sonset BbibnpaTb NonHyo AALL € onpeaeneHnmeM BCeX 3NEeKTPUYECKMX napa-
METPOB ABUraTens uimn cokpatueHHyto AAJ] c onpeneneHvemM ToNbKo ConpoTMBEHUS cTaTopa Rs.
MpoAOMKNTENBHOCTD BbINOMHEHNS AALl MEHSIETCS OT HECKONBbKUX MUHYT A1 MAaNOMOLLHbIX ABU-
rateneit no 6onee 15 MUHYT Anst 6ONbLUNX ABUraTENEN.

OrpaHuyeHUs U npeaBapUTesibHble YCII0BUA:

. Ytobbl 0becrneunTb ONTUManbHOE ONpeaeneHne napaMeTpoB ABUratenst C MoMOLUbIO
AA[l, Heob6X0AMMO NPaBUIbLHO BBECTU AaHHbIE C NACNOPTHON Tabnuukm aBuraTens B na-
pameTpbl 1-20 ... 1-26.

e [1ns obecrneyeHns Haunydllei HaCTPoVKM Npeobpa3oBaTens YacToThl BbIMOHANTE Npo-
ueaypsl AA[l Ha xonoaHoM asuraTene. MoBTOpPHOE BbiMoMHeHWe AAJ] MOXET Bbl3bIBaTb
Harpes ABMraTessi, YTo NPUBOAUT K YBEIMUEHMIO CONPOTMBNEHNUs cTaTopa Rs. OBbIuHO
3TO He onacHo.

o AA[l MOXET BbINOSHSATLCS TOILKO B TOM C/ly4ae, €C/iv HOMUHAsbHLIV TOK ABUraTens co-
cTaBnsieT He MeHee 35 % HOMMHaNbHOro BbIXOAHOIO TOKa NpeobpasoBaTens YacToThbl.
AAl MOXeT NpOBOANTLCS C 3aBbllLUEHNEM MOLLHOCTM ABuraTtens He 6onee 4eM Ha OavH
TMnopasmep.

o Bo3MOXXHO npoBeaeHye cokpalleHHor AA/] Npy yCTaHOBNEHHOM CUHYCOMAANBHOM (usib-
Tpe. MonHyto AALl Npy YCTaHOBNEHHOM CMHYCOMAANbHOM (DUNbTPE NPOBOAUTL HENb3S.
Ecnu TpebyeTtcs nonHas HacTpouka, yaanute CMHycouaanbHbl GunbTp nepesn npose-
neHvem nonHon AA[. Mocne 3aBeplueHnst AALl CHOBa YCTaHOBWTE CUHYCOMAANbHbIN
bunbTp.

o B cnyyae napannenbHoro CoeAMHEHUst HECKOMbKMX ABWUraTeneil UCronb3ynute TONbKO
cokpalleHHyto AALL, ecniv 6e3 Hee Henb3s 060MTUCH.

. He npoBoauTe nonHyto AALl Npy MUCNONb30BaHUM CUHXPOHHBIX ABUratenei. Ecnu npu-
MEHSIIOTCS CMHXPOHHbIE ABUraTenun, NpoBoAnTe CoKpalleHHyto AALl 1 BpyYHYyIO yCTaHa-
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 6. NpuMepbl NpUMeHeHns

B/IMBANTE pacLUVpeHHbIE AaHHble ABUraTens. [Ans asuraTteneit ¢ nocTosiHHbIMK MarHu-
TamMn PyHKuma AALl He NpUMEHSsIeTCS.

. Bo Bpems BbinosniHeHust AA[l npeobpazoBaTesib YaCTOThl HE CO3AAET KPYTALIMIA MOMEHT
asuratensi. Bo Bpemsi nposeaeHunst AAJl He fonyckaetcs, YTobbl BEAOMbIA MEXaHWU3M
BblI3blBasl BpalleHWe Bana [ABUraTtensl, YTo, Kak U3BECTHO, UMEET MeCTO, HanpuMmep, npu
aBTOpPOTaLMM B CUCTEMaX BEHTUNALMMW. DTO MeLIAET BbiMonHeHuo AALL

6.1.5. MHTennekTtyasibHOE JIOrM4yecKkoe ynpassieHme

MHTennekTyanbHoe norndeckoe yrpasreHune (SLC) —3To No CywecTBy NocieaoBaTe/lbHOCTb Ae-
CTBMI, onpeaensieMblx nonb3oBateneM (cM. nap. 13-52), koTopble BbINOHSAKOTCS KOHTpOsie-
poMm SLC, Korga cBsiI3aHHOE Co6bITHE, OnpeaenseMoe nonb3osaTenem (cM. nap. 13-51),
oueHuBaeTca UM kak TRUE.

CobbITHS M 4eViCTBUS UMEIOT CBOM HOMEpa M CBSI3bIBAlOTCA B Mapbl, Ha3blBaEMblE COCTOSIHUSMMU.
OTO 03HAYaEeT, YToO Koraa coBepluaeTcs cobbitne [1] (nonyyaet 3HadyeHne TRUE), BbINONHSETCS
gevicteue [1]. Tlocne 3TOro aHanu3upyloTCs YCNOBUS COObITUS [2], W, €CN OHO OLEHWMBAETCS
kak TRUE, BbinonHsietcs gevicraue [2] v T.4. CobblTUs U AENCTBUS pa3MELLAlOTCA B NapaMeTpax
TMMNa Maccmea.

B KaXAblfi MOMEHT BPEMEHW OLIEHUBAETCS TONIbKO OfIHO COobbiTve. ECnn cobbiTie OLEHEHO Kak
FALSE, B TeyeHue TekyLlero MHTepBana KOHTPONs Huuero He npovcxoaut (B SLC), u apyrue
COObITHS HE OLEHUBAKOTCS. ITO O3HAYaEeT, YTO, Koraa 3anyckaeTcst KoHTposnsep SLC, B KaxaoMm
WHTepBane KOHTPONS BbIMOMHSAETCS OUeHKa cobbiTus [1] (M TONbKO cobbiTvs [1]). Tonbko ecnm
cobbitne [1] oueHnBaetcs kak TRUE, koHTponnep SLC BbINOMHSIET gevcTame [1] v 3anyckaeT
OUEeHKY cobbiTus [2].

MoxHo 3anporpammuposatb oT 0 go 20 co-
ObITvin gevicreui. Korpa 6ynet ocyliectsre-
HO nocneaHee cobbiTue / 4eVicTBHe, NOCNEAO-
BaTENbHOCTb 3aryCKaeTCsl CHOBA C COOLITUS
[1] / gevictBus [1]. Ha pycyHKe nokasaH npu- S p1z02

MEp C TPEMSI COBbITUIMH / AECTBUSMA. AN

Start 1308A062.13
event P13-01

State 1

Event 1/
Action 1

State 2

Event 2/
Action 2

~
~
\ N

Stop
\event P13-02
\

\

State 4

Event 4/
Action 4

State 3

Event 3/
Action 3

a
s

“Stop
&~ eventP13-02

6.1.6. NMporpaMMupoBaHNe UHTEJIEKTYAJIbHOIO JIOFMYECKOro KOHTP-
onnepa

HoBbIM nonesHbiM ycTpoiicTBoM B npusoae VLT HVAC Drive SBNSIETCS MHTENNEKTYasNbHbIA 10ru-
yeckuit koHTponnep SLC (Smart Logic Control).

B npunoxxeHusx, B KOTOPbIX NPOrpamMMMpyeMblii normdeckmin koHTposnep (MJ1K) chopMupyeT npo-
CTYIO NocnefoBaTenbHOCTb, KOHTponnep SLC MoXeT nonyyaTb a/ieMeHTapHble 3a4aHus OT rnaB-
HOrO YNpaBASIOLLEro YCTPOMCTBA.

KoHTponnep SLC npeaHasHauyeH Ans BbINOSHEHWUS! AEACTBUIA B OTBET Ha COBbITUE, KOTOPOE Mo-
cTynaet unm cdopmupyetcs B npusoae VLT HVAC Drive. Nocne aToro npeobpa3oBaTenb YacToThl
BbIMOJIHSIET NpeABapUTESIbHO 3anporpaMMUPOBAHHOE AEVCTBUE.
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6.1.7. NMpuMep npuMeHeHUA KOHTpoJsiepa SLC

OpnHa nocnenoBaTenbHOCTb 1:
lMyck — pasroH — paboTa Ha 3aZlaHHOW CKOPOCTM B TeUeHUEe 2 C — 3aMefl/IeHne W yaepXXuBaHue
BaJla 10 OCTaHOBa.

Max. ref.
P 3-03

Preset ref.[0]

P 3-10[0] State 3

Preset ref.[1] State 1

P 3-10[1]

Term 18
P 5-10[start]

Y

sec

1308A157.11

YCTaHOBUTE HY>HblE 3HAYEHMS1 BPEMEHU U3MEHEHMS CKOPOCTU B napaMeTpax 3-41 n 3-42.
t X n (nap.. 1 — 25)

¢ _ acc norm
ramp A ref [06/MuH]

YcTaHoBUTE ANs KNeMmbl 27 3HaveHne He ucriosibayercs (nap. 5-12)

YcTaHoBMTE MpedycTaHoBNeHHOe 3adaHne 0 Ha nepBylo0 NMpeaycTaHOBAEHHYIO CKOpOCTb (nap.
3-10 [0]) B npoueHTax OT MakcMMasibHOM 3aaaHHol ckopocTu (nap. 3-03), Hanpumep, 60%
YcTaHoBMTE NpeaycTaHoBAEHHOe 3aaHune 1 Ha BTOpYIo npeayCTaHOBeHHY0 ckopocTb (nap. 3-10
[1]), Hanpumep, 0 % (HoNb).

B nap. 13-20 [0] ycraHoBuTe TaiiMep 0 Ans hMKCMPOBaAHHOW CKOPOCTU BpalleHus, Harnpumep, 2
C.

B map. 13-51 [1] yctaHoBuTe Ang cobbitus 1 3HaveHue True[1]

B map. 13-51 [2] yctaHoBUTe Ans cobbiTus 2 3HaveHwe Ha zagamHmmi [4]

B nap. 13-51 [3] ycTtaHoBuTe Anst cobbiTus 3 3HaveHne Bpems oxug. 0[30]
B map. 13-51 [1] yctaHoBMTe Ang cobbiTus 4 3HaveHue False [0]

B map. 13-52 [1] ycTaHoBWTe Ans aencTeus 1 3HaueHwe Bbibop npegyct. 3a4. 0[10]
B nap. 13-52 [2] ycTaHOBUTE ANs AEUCTBUS 3 3HaYeHWe 3anyck Tavimepa 0[29]

B nap. 13-52 [3] ycTaHOBUTE Ans AeicTBust 3 3HaueHve Bui6op npegycr. 3a4. 1[11]
B nap. 13-52 [4] ycTaHOBWTe Ans AeNCTBUS 4 3HaYeHue Her gevicteus [1]
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6. NpuMepbl NpUMeHeHns

HVAC Drive

Start
Event 1 True [1]
command T Action 1 Select Preset [10]

State 0
Stop
command Event 2 On Reference [4]
\ Action 2 Start Timer [29]
Event 4 False [0] State 1

Action 4 No Action [1]

State 2 |Event 3 Time Out [30]
Action 3 Select Preset ref. [11]

130BA148.11

YCTaHOBUTE MHTENNIEKTYasbHbIA NOMMYECKMI KOHTponsiep B napametpe 13-00 Ha 3HayeHwe
"BKJ-I_".

Ha knemmy 18 nopaetcs komMaHAa nycka/octaHoBa. Ecniv npuMeHsieTcs curHan ocTtaHoBa, npe-
obpa3oBaTenb YacToTbl 3aMefNSETCA U NepexoanT B PexxuM cBO60OAHOro BpaLLeHus.

6.1.8. KackagHbii koHTponep BASIC

Pompe de viteza
constants (4,

Pompe de viteza
variabils (1)

Senzor presiune

Convertor frecvents cu
regulator in cascads

KackagHblt KoHTponnep BASIC 1crnonb3yeTcsl B HACOCHbIX YCTAHOBKAX, OT KOTOPbIX TpebyeTcs
noaaep>xka ornpegeneHHoro aasnenus (“Hanopa”) uam ypoBHS B LUMPOKOM ANMHAMWYECKOM Aua-
nasoHe. PaboTa Hacoca B LUMPOKOM AnanasoHe U3MEHEHUs CKOPOCTU He ABASIETCS MAEasbHbIM
pewexuemM BBMay Hu3koro KI1[ Hacoca n Hanuuusi NpakTUYecKoro npejena, CoCTaBsAoLWwero
0k0no 25 % OT HOMUHaNbHOW CKOPOCTW Hacoca, paboTatoLLero C MOMHOW Harpy3KoM.

B kackagHoM koHTponnepe BASIC npeobpa3oBaTtesnb 4YacToThbl YNPaBAsSeT ABUraTeNeM nepeMeH-
HOW CKOPOCTW Kak HaCOCOM MepeMeHHOM CKOPOCTM (BEAYLUMM) U MOXKET KacKaaMpoBaTb A0 ABYX
[OMNOSTHUTENBHBIX HACOCOB MOCTOSIHHOM CKOPOCTM, BK/OYAs U BbIKMOYast MX. YNpaBneHue nepe-
MEHHOW CKOPOCTbLIO BCEN CUCTEMbI MPON3BOAUTCS MYTEM U3MEHEHMUSI CKOPOCTM BPALLEHUS NEPBO-
HayanbHOro Hacoca. JTO MO3BONSET COXPaHWTb MOCTOSIHHOE AABNEHWE, YCTPaHss CKayku
[ABNIEHNS U YMEHbLUAs TeM CaMblM MEXaHWYECKME HanpsXeHns B cucteMe u obecneunsas nnas-
HYt0 paboTy HAaCOCHOMN CUCTEMBI.

MocTosHHOE noakalYeHne Begyllero Hacoca
[BuraTtenu AomkHbl 6bITb 0AMHAKOBOrO TMNOpasMepa. KackafHbii koHTponnep BASIC nossonser
npeobpa3oBaTtento YacToTbl yNpaensiTb HAacocamMu (B KOMYECTBE A0 TPeEX) OAMHAKOBOro TWMO-
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128

pasMepa C MOMOLLbIO ABYX pefie, BCTPOEHHbIX B NpuBoAd. ECnm Hacoc nepemMeHHOM CKOpOCTM
(Beaywmi) NoAKOYEH HEMOCPEeACTBEHHO K MPUBOAY, ABA APYrUX Hacoca ynpaBnsioTcs ABYMs
BCTPOEHHbIMK pene. Mpu paspeLleHn YepeaoBaHus BeayLLero Hacoca NnpuBog CnocobeH ynpa-
BNSITb ABYMSI HACOCaMM, MOAK/HOUYEHHBIM K BCTPOEHHBIM pesie.

YepesnoBaHvie BeflyLlero Hacoca

[svratenn posmkHbl 6bITb 0AMHAKOBOro TUMNopasmepa. 31a (yHKUMS MO3BONSET OCYLECTBASATb
LMK/IMYeCcKoe nepektoyeHne npreoda Mexay Hacocamu B cucteme (He bonee 2 HacocoB). B Ta-
KOM pexume BpeMsi paboTbl pacnpeaensieTcss Mexay Hacocamu 6onee paBHOMEPHO, COKpallast
TeXHNn4yeckoe 06C)‘Iy>KVIBaHI/Ie n yBenmnymeas HaaeXxHoOCTb U CPOK Cﬂy>K6bI CUCTEMDI. ‘-Iepe,qosaHme
BEAYLLUEro Hacoca MOXET MPOUCXOAMTb MO KOMaHAHOMY CUrHany Wiam Npy KackaavmpoBaHum (fo-
6aBneHnn apyroro Hacoca).

KoMaHAoi MOXET CIYXUTb Py4YHOE YepeaoBaHue Wiy curHan cobbiTust YyepeaosaHns. Ecnu Bbl-
6vpaeTcs cobbiTMe YepenoBaHWsl, YepedoBaHMe BEAYLIEro Hacoca MOXET MPOMCXOAUTb Mpu
MOSIB/IEHUN KaXKAOr0 CobbITHsl. MOXHO BbIOpaTh YepeoBaHWe Mo UCTEYEHUN BPEMEHM TalMepa,
B 3aaHHOE BPEMS CYTOK WM KOraa BeayLiMii HacoC NEPEXOANT B PeXuM oxuaaHus. Kackaam-
pOBaHWe OnpeaensieTcs TEKYLLEW Harpy3Koi CUCTEMbI.

OTaenbHbIN NapaMeTp OrpaHNYMBAET YepeaoBaHNe TONbKO B TOM Clyyae, eciv Tpebyemas obLuast
Npou3BoANTENbHOCTL NMpeBbiwaeT 50 %. O6Llas NpoM3BOANTENBLHOCTL HAacOCa ONpeaensieTcs Kak
CyMMa Npou3BOAMTENbHOCTEN BeayLLero Hacoca M HacocoB C (PUKCUPOBAHHONM CKOPOCTHIO.

YnpaeneHve nonocom

B cucTemMax kackagHOro ynpasnieHusi, YTobbl M3bexaTb YacTo KOMMyTaLMM HaCOCOB, MMEKOLLIMX
(bVKCMPOBaHHYIO CKOPOCTb, HY)XXHOE [aBNeHWe CUCTEMbl 0ObIYHO MOAAEPXKMBAETCS B HEKOTOPOW
nosnoce (MHTepBarne), a He Ha NOCTOSHHOM YpoBHe. Heobxoammasi nonoca anst pabotel obecne-
YMBAETCS MONIOCON KackaampoBaHus. Korga npoMcxoanT CunbHOE 1 BbICTpoe M3MeHeHMe AaBne-
HUSI B cucTeMe, nosoca 6noKupoBaHus 610KMPYeT MONOCYy KackaavpoBaHWs, npeaoTBpallast
HEMeANEHHYIO peaKkUMIo Ha KpaTKOBPEMEHHOE M3MeHeHWe AaBneHusl. MOXHO 3anporpaMMupo-
BaTb TariMep Nonockl 6710KMPOBaHUst Ha NpPeAoTBPaLLEHNE KackaaMpoBaHWs A0 TeX Nop, Moka He
CTabunuanpyeTtcst AaBNeHNE B CUCTEME U HE YCTaHOBUTCS HOpMasibHOE perysiMpoBaHue.

Ecnm B To BpeMsi, Koraa KackaaHblii KOHTPOJIEP BKKOYEH U paboTaeT HOpMasnbHO, NPUBOA Bbl-
[AET aBapuMHbINA CUrHan, Hanop B CUCTEME NOAAEPXKMBAETCS MyTEM BK/IOUEHMS U BbIKIIOUYEHNS
HACOCOB C (PUKCUPOBAHHO CKOPOCTbIO. YTO6bI NPeaoTBPaTUTL YAcTOe BK/KOYEHUE U BLIK/IOUEHME
W CBECTU K MUHUMYMY KonebaHu1sl AaBeHUs, BMECTO NOJIOChI KAaCKaAMpoBaHUs 1cnosb3yeTtcs 60-
Nee WMpoKas nosoca GrUKCMpoBaHHOM CKOPOCTM.
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6.1.9. KackaguposaHMe HaCOCOB C YyepeaoBaHUEM BefyLlero Hacoca

6.1.10.

130BA364.1C

Alternation
“ command/PID stops

fmax

Destaging freq.

| Mains operation
Fmin

-
|

Time

|
|
|
|
| PID contr.
| starts

fmax

Mains operation

|
|
|
|
Staging freq. b — — — — — — — — ———+
|
|

[5s| Time

Mpu pa3pelleHHOM YepeaoBaHUM BEAYLLEro Hacoca OCYLLEeCTBNSETCS ynpasreHue He bonee yem
ABYMsi Hacocamu. Mo KoOMaHAe YepeaoBaHus BefyLUMii HAcoC Pa3roHSIETCS 40 MUHUMaNbHON Ya-
ctoTbl (fmin) 1, nocne HekoTopol 3agepxku (fmax), 10 MakcMManbHOM YacToTbl. Koraa ckopocTb
BeAyLLero Hacoca AOCTUraeT YacToThl AeKackaMpoBaHuUsi, HacoC C PUKCUPOBAHHOMN CKOPOCTLIO
6yaeT BbIK/OYEH (AeKackaanpoBaH). Beaywmii HacoC NPOAOIHKAET Pa3roHATCS, a 3aTeM 3aMea-
S1eTcs A0 oCTaHoBa M oba pene pa3MbIKaloTCS.

Mocrne HEKOTOPOI 3aAePXKK pesnie Hacoca ¢ MKCUPOBaHHOWM CKOPOCTbIO 3aMblkaeTcs (Kackazu-
pOBaHWE) 1 3TOT HacoC CTaHOBUTCS BeaylwmMM. HOBbIN BeayLunii HACcOC Pa3roHSIeTCs A0 MaKcu-
MasibHOW CKOpOCTM, @ 3aTeM 3aMeansieTcsl A0 MWHWMANbHOM W MO [JOCTMXKEHUM YacTOThl
KackaZiMpOBaHWsi NPEXHUIN BeAyLMIA HACOC NOAKIIIOHAETCS NPU CETEBOM NUTaHUM (KackaampyeT-
Cs1) B Ka4YeCTBE HOBOIO Hacoca C (OMKCMPOBaHHOWM CKOPOCTbIO.

Ecnu Beaywwmin Hacoc yxe paboTaeT npy MUHMMasbHoOW YactoTe (fmin) B TeueHue 3anporpamMmu-
pOBaHHOro NPOMEXYTKa BPEMEHWN BMECTE C HAaCOCOM, MMEIOLWMM (DMKCMPOBaHHYH CKOPOCTb, 3TOT
BeAyLUMI HacoC OKa3biBAaeT Masnoe BAWsiHME Ha cucTeMy. Koraa 3amnporpaMMUMpOBaHHOE BpeMs
TaliMepa UCTeKaeT, BeflyLuMii HacoC BbIBOAMTCS, YTO NO3BONSET U3bexaTb NpPobneM, CBA3aHHbIX
C UMPKYNSILUMEN HarpeTon Bozbl.

CocTosiHne n pabora cucremnol

Ecnv Beaywumin HAacOC NEPEXOAUT B PEXMM OXWMAAHUS, 3TO OTOBPaXaeTcs Ha MaHesm MecTHOro
ynpasneHusi. Begylwmii HACOC MOXXHO YepeaoBaTh U B PEXUME 0XXMAAHWSI.

Koraa KackafHblii KOHTPOep paspelueH, paboyee COCTOSIHME KaXAOro Hacoca M KacKaaHoro
KOHTpONnepa OTOGpa)KEETCFI Ha NaHesIn MeCTHOro ynpasieHUS. Ha naHenn noka3blBaeTcs:

L4 CocTosiHMEe HacocoB — NYyTEM CHUTbIBAHNSA COCTOAHUA peENE, COOTBETCTBYIOLLUX KaXXA0My
Hacocy. [lMcnnei nokasblBaeT HAacoChl, KOTOPbIE 3aMpPeLLEHbI, OTK/OYEHbI, paboTatoT oT
npeobpasoBaTenst 4acToTbl UM paboTaloT OT ceTh/myckaTens asuraTens.

L KackaiHoe CoCTosIHME — NyTeM CYUTLIBAHUS COCTOSHUS KackalHOro KOHTposnnepa. Aucn-
nein NOKa3bIBAET, 4YTO KacKaZHbIM KOHTpPO/NINEpP 3anpeLweH, BCE HAaCOoCbl BbIKMHOYEHbI U
aBapMﬁHbIVI CUrHan oCtaHOBWJ1 BCE HACOCbl, BCE HACOChbI pa60Ta+0T, HaCoChbl C CbMKCMpO-
BaHHOW CKOPOCTbtO KaCKa,EIMpOBaHbl/,CI,EKaCKaﬂVIpOBaHbI, n npouncxoauT 4vepenoBaHune
Beayuero Hacoca.

e [lekackaaMpoBaHWe B OTCyTCTBME NOTOKA 06eCeYnBaET MHAMBUAYaNbHbIA OCTAHOB BCEX
HACOCOB C (OMKCMPOBAHHOI CKOPOCTLIO 10 NMPEKPALLEHUS COCTOSIHUS OTCYTCTBMS MOTOKA.
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6. MNpuMepbl NpUMeHeHns

Danfiti

PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®

HVAC Drive

6.1.11. CxeMa noAK/IlOMEHUS HAaCOCOB C (PUKCUPOBAHHOMN U NEepeMeH-

6.1.12. CxeMma coeguHeHUN ANSA YyepeaoBaHUA BeAyLuero Hacoca

130

HOM CKOPOCTbIO

L1/L2/L3

N
]

i

& 4F K

ower Section

(s

o

|
T
L

FC100/200

L1/L2/L3

L1/L2/L3

130BA376.11

L1/L2/L3
‘ _‘ __FC100/200
r [

&> 4k K

ower Section

| RELAY 1

[ p
I
L
[
-

Blavz

LEe

L1/L2/L3

K3

K1

K2 f-A-/ K2

=

K2

K1

Ka /-7
YA

=

»

K4

L1/L2/L3

»

130BA377.11

Kaxaplii Hacoc AomkeH 6bITb MOAKIOYEH K ABYM KoHTakTopaM (K1/K2 1 K3/K4) ¢ MexaHuueckom
610KMPOBKOW. [10/MKHbI 6bITb NMPEAyCMOTPEHbI TEMIOBbLIE PENE WM UHbIE CPEACTBA 3alUUThI ABU-
ratenei B COOTBETCTBUM C MECTHBIMU MPaBUIAMU UM UHAMBUAYaNbHLIMU TPeGOBaHUSMU.

o RELAY 1 n RELAY 2 — pene, BCTpOeHHbIe B Npeobpa3oBaTenb YacToThl.

o Korga pene obectoueHbl, pene, NonyumBlLIEEe CUrHAN NEPBbIM, BKIOYAET KOHTAKTOP,
KOTOPbIN COOTBETCTBYET Hacocy, ynpaBnsieMoMy 3TuUM pene. Hanpumep, pene RELAY 1,
BKJTIOYaET KOHTaKTOp K1, HacoC KOTOPOro CTaHOBUTCH BeAYLUMM.
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o KoHTakTop K1 6n0kupyeT koHTakTop K2 MexaHudecku, npefoTspallas NoakaloveHne
CeT NUTaHWS Ha BbIxoA NpeobpasoBaTtens YyacToThl (Y4epe3 kKoHTakTop K1).

o BcriomoraTenbHbIl pa3MblKaloLLmil KOHTAKT koHTakTopa K1 npeaoTBpallaeT BKIOYeHUe
KoHTakTopa K3.

. Pene RELAY 2 ynpaBnsieT KOHTaKTOpoM K4, KOTOpbIii BK/IOUYAET U BbIK/IIOYAET HACOC,
UMetoLMIA DUKCUPOBaHHYIO CKOPOCTb.

. Mpwn yepenoBaHun 06a pene obecroumnBaloTcs, 1 Tenepb pene RELAY 2 6yaeT nonyyatb
curHan cpabaTbiBaHUS B KauecTBe NepBoOro pene.

6.1.13. CxeMa 3/1IeKTPUUYECKUNX COeaNHEHUN KaCKafHOIro KOHTposiepa

Ha cxeme nokasaH npuMep CMCTEMbI CO BCTPOEHHbIM KackafHbIM KOHTponnepom BASIC, ¢ ogHuM
HaCOCOM C NEPEMEHHOMN CKOPOCTbLIO (BEAYLLMM) U ABYMSI HACOCaMu € (DMKCUPOBaHHOW CKOPOCTbIO;
TakXke nNpefycMOTPeHbl AaTUMK C BbIXOAHbIM TOKOM 4-20 MA # 3awwmTHas 610KMpoOBKa CUCTEMBI.

FC100/200

|PowerCard I | Control Card

(cascade

pump 1.)
L]

RELAY 2
(cascade
pump 2.)

RELAY 1

+24V OUT
+24V OUT
DIN1

(Start)

D IN1

D IN1/D OUT
(Safety Interlock)
D IN1/D OUT
DIN1

DIN1

COMD IN
AOUT1

COM A OUT
+10V OUT
AIN1

A IN2
(Feedback 1 res.)
COMAIN

l MOTOR MAINS
96 | 97 | 98 91|92
HMAEIHE

Il

‘ 01]02|03| (04 |05]|06 |12‘13|18

93

L3 ‘
[} System  System
Start/ Safety

Stop Interlock

19‘27|29‘32|33’20| |39’42|50’53

54|55

130BA378.10

From Motor Control Circuitry ‘
N

Pressure |
Transmitter
4-20 mA, P

JL] R \7 24V dc

[
[ ]
NI

TRy
Wl

]
Q7

hog

6.1.14. CocTtosiHMA nycKka/oCTaHOBa

KoMaHapbl nocTynatoT Ha umdposblie Bxoabl. CM. Liugposeie Bxogbi, nap. 5-1*.

Hacoc ¢ nepemeHHol ckopo-  Hacockl ¢ h1KcMpoBaHHOM
CTbio (BeayLmin) CKOPOCTbIO
Myck (MYCK/OCTAHOB CWU- Pa3roH (ecnu octaHoBneH n  KackagupoBaHue (ecnu ocra-
CTEMbI) MMeeTCs NOTPebHOCTb) HOBJIEH M UMeeTCcs NoTpeb-
HOCTb)
Myck BeayLwero Hacoca PasroHsieTcs, ecnm akTvBHa  KomaHaa He AeincTByeT
koMaHaa MYCK CUCTEMbI
Bbiber (ABAPUWHBIA OCTA- OctaHoB Bbliberom OTKtoueHNe (BCTPOEHHbIE
HOB) pene 06ecToyeHb!)
3awmTHas 6noknMpoBka OcraHoB Bblberom OTkNoyeHne (BCTPOEHHbIE
pene obecToyeHsbl)

,U,EVICTBME KHOMOK Ha naHenn MeCTHOro ynpasJieHUA
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M PykoBOACTBO Mo npoekTupoBaHuio VLT®
HVAC Drive

Hacoc ¢ nepemeHHoi ckopo-  Hacochl ¢ hMKCMpPOBaHHOW
CTblo (BeayLumin) CKOPOCTbIO

Hand On

Off
Auto On

PasroHsetcsa (ecnm octaHo-  [lekackagupoBaHue (ecnu pa-
B/IEH 06bIYHOM KOMaHAON oc- 60TaeT)

TaHOBa) MW NPOAOJIKAET pa-

6oTaTtb, ecnu yxe pabotaet

3ameanseTcs 3ameanseTcs

3anyckaeTcs U OCTaHaB/In- KackaampoBaHue/aekackagu-
BAETCS B COOTBETCTBUM C KO- pOBaHWe

MaHAamu, NoAABAEMbIMU Ye-

pe3 KneMMbl UK No Nocneao-

BaTe/IbHON LUMHE
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®
M 7. MoHTaX 1 HacTpoika RS-485

HVAC Drive

7. MOHTaXX 1 HacTpouka RS-485

7.1. MoOHTaX n HacTpoka RS-485

7.1.1. KpaTkoe onucaHue

RS-485 — aBYXNpOBOAHbLIN MHTEPdENC LUMHbI, COBMECTUMBIM C TOMNONOrMEN MHOFOa6OHEHTCKOM
CETW, T.€. Y3/bl MOMYT MOAK/IOYATLCS Kak LWMHA WK Yepe3 OTBETBUTENbHbIE Kabenu oT obLiei
MarucTpanbHOW NMHKUKM Bcero kK 0AHOMY CermMeHTy CeTu MOXET OblTb NOAKIIOHEHO A0 32 Y3/10B.
CermMeHTbI CETU pa3fenstoTcs peTpaHcnsTopamu. CneayeT MMeTb B BUAY, YTO BHYTPU CErMeHTa,
B KOTOPOM OH YCTaHOBJIEH, KaXXAblA PETPAHCNSTOP AEMCTBYET Kak y3en. Kaxabli y3en, BKo-
YeHHbIN BHYTPW [aHHOM CETWU, AO/MKEH MMETb COBCTBEHHbLIA aApec, €AMHCTBEHHLIA BO BCEX
cerMeHTax.

3aMKHUTE KaXkabll CErMEHT Ha 060MX KOHLIaX, MCrosb3ys MM60 KOHEYHbIN nepekntoyaTtens (S801)
npeobpasoBaTenel YacToThl, IMO60 OKOHEYHYIO PE3UCTOPHYHO CXeMy CO CMelleHueM. Bceraa uc-
Mosb3yNTe 3KPaHUPOBAHHbLIN kabesb ¢ BUTbIMM NapaMu (STP) 1 NONOXUTENbHLIVA ONbIT MOHTaXa.
Bosbluoe 3HayeHne nMeeT obecneyeHme HU3KOro MMneaaHca nNpy 3a3emMneHMn 3KkpaHa B KaXKaoMm
y3ne, B TOM YMC/e Ha BbICOKMX YacTOTax. ITOr0 MOXHO AOCTUIHYTh NyTeM NPUCOeAMHEHNS SKpaHa
K 3eMJ1e Mo 60/1bLLON MOBEPXHOCTU, HANPUMEP C NOMOLLbIO KabenbHOro 3a)KMMa UM NPoBOASLLErO
kabenbHOro ynnoTHeHusl. MoxeT noTpeboBaTbCst NpUMeHeHNe Kabenen BbipaBHMBaAHMS NMOTEH-
LManoB C Uenblo CO3AaHusl OAMHAKOBOro MoTeHUMana no Bcel ceTh, 0CO6eHHO B YCTaHOBKaX C
kabensiMm 60MbLION ASIMHDI.

[ns npenoTBpalLeHnsl HecornacoBaHWsl MMNEeAaHCOB BCeraa MCMonb3ynTe BO BCel ceTu kabesb
ofHoro Tvna. MoakntovaiiTe ABMraTenb K Npeobpa3oBaTesiio YacToThl SKPaHNPOBaHHLIM Kabenem
auratenst.

Kabenb: 3kpaHWpPOBaHHbI C BUTbIMK NMapamMu (STP)bb

MmnegaHc: 120 Om

[nvHa kabens: He 6onee 1200 M (BktOYast OTBETBUTESbHBIE NIMHUN)
He 6onee 500 M MexAay CTaHUMSMU

7.1.2. NMNoaknroueHue ceTm

MogkntounTe npeobpasosaTenb YacToThbl K ceT RS-485 cneaytowmm 06pasom (CM. Takxke cxemy):

1. MoakntounTe cUrHanbHble nposofda K knemmam 68 (P+) u 69 (N-) Ha rnaBHoM nnate
ynpasneHusi npecbpaszoBaTensi 4acToThl.

2. MoakntounTe akpaH kabens K kabenbHbIM 3aXnMaM.

BHuMaHue
[nsa cHWXeHUs MoOMex Mexay NPOoBOAHMKAMW PEKOMEHAYETCS MCMONb30BaTb 3Kpa-
HWpOBaHHble kabenu un BUTLIE Napbl.
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o
(IR <
o
J U g
e
N~
68 69 .
tN (-)
RS485
P (+)
RS485

PucyHok 7.1: MoakntoyeHne Knemm cetu

7.1.3. Hactpo#ka annapatHbix cpeacts VLT HVAC

[ns 3aMblkaHWs WKHbI RS-485 Mcnonb3yiTe okoHeYHbIV dip-nepekntoyaTenb Ha rnaBHOW nnaTe
ynpasneHus npeobpasosaTtens 4acToThl.

130B8A272.1C

ON

—]
12

S801

3aBoAcKas yCcTaHOBKa nepeksitodaTens

BHuMaHue
3aBojackas yctaHoBka nepekntodatens: OFF (BbIKJ1.).
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7.1.4. Hacrpoika napamerpos VLT HVAC ans ceszu Modbus

[nsa nHTepderica RS-485 (nopT FC) Mcnonb3ytoTcs creaytoLine napameTphbl:

Homep napameTrpa HamMmeHoBaHue DyHKUMA
napameTpa
8-30 MpoTokon Bbl6epuTe NpuKIaAHON NPOTOKON Anst paboThl C
nHTepdeiicom RS-485
8-31 Anpec YctaHoBuTe agpec y3na. lNpumedaHue. Ounana-
30H afpecoB 3aBMCUT OT NPOTOKONA, BbIGpaHHO-
ro B nap. 8-30.
8-32 CkopocTb nepegayu YCTaHOBUTE CKOPOCTb Nepeaayn agaHHbIX MpumMe-
JaHHbIX YaHue. CKOpoCTb nepeaayvn AaHHbIX NO yMOn4a-
HUIO 3aBUCUT OT MPOTOKO/A, BbI6paHHOro B nap.
8-30
8-33 BUTbl KOHTPONS YeT- YCTaHOBUTE GUTbI KOHTPOMS YETHOCTM U YMCNIO
HOCTM / cTOMnoBble CTOMOBLIX 6UTOB. MprMevaHmne. Beibop no ymon-
6uTtbl nopta MK YaHWIO 3aBUCWT OT MPOTOKONA, BblbpaHHOrO B
nap. 8-30.
8-35 MuWH. 3agepxka pe- 3agaiiTe MUHUMAsbHYIO 3a4epXKy Mexay nony-
aKumm YeHMeM 3anpoca 1 nepegayeit oteeTa. OHa Mo-
XKET MCMOoNb30BaTbCs A1 NPeoaosieHns 3aaep-
XKEK MpW peBepcuMpoBaHuMM nepedadn AaHHbIX
MOAEMOM.
8-36 Makc. 3aziepXXKka oT- 3a/aiTe MakCUManbHYO 3a1EPXKKY MeX/yY nepe-
BeTa Jayel 3anpoca v nosly4yeHMeM oTBeTa.
8-37 Makc. 3a4epXXKa YCTaHOBMTE MaKCUMANbHYIO 3afepXXKy Mexay
MEeXAay CUMBONIaMM  ABYMS MoJlydaeMbiMu GaliTamu, YTobbl obecne-
YWTb TalM-ayT B Clly4Yae NpepbiBaHMs nepeaaymn.

7.1.5. O6ecneueHnune SMC

PekomeHaytoTCa crneaytowme mepbl no obecneyeHunto SMC, NO3BONSAOWME YCTPAHUTb MOMEXN B
cetn RS-485

BHuMaHue

Heobxoanmo cobntogatb Hagnexalymne rocyaapCTBeHHbIE M MECTHbIE HOPMbI U Npa-
BMJ1A, Kacalolmecs, Hanpumep, MOAKIIOYEHUS 3alMTHOro 3asemneHus. Kabenb
cBs13n RS-485 nomkeH NpoknaabiBaTbCsl Ha yaaneHnu oT kabenei agpuraTtens u Top-
MO3HOr0o pe3uncTopa, 4Tobbl MpeaoTBpaTMTb B3auMHble BU-nomexn mexay kabens-
MK, OBbIYHO AOCTATOYHO paccTosiHust 200 MM (8 AtoMOB), OAHAKO pEKOMEHAYETCS
npeaycMaTpmBaTbh MakCMManbHO BO3MOXHOE pacCTosiHne Mmexay kabensmu, oco-
6eHHO TaM, rae kabenu NposioXeHbl NapannenbHo no 6onbwon AnnHe. Ecnn He
yaaeTcs u3bexartb nepeceyeHuns, kabenb RS-485 nomkeH nepecekatbcs ¢ kabens-
MU ABuraTens u TOpMO3HOro pesnctopa nog yriom 90 rpagycos.
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130BA080.10

Fieldbus cable

Min.200mm

=

HHHHHHHHHHHHHHHHH

Brake resistor

90° crossing

7.2. KpaTkoe onucaHue npotokona FC

MpoTtokon FC, Take Ha3biBaeMbli WnHOW FC My cTaHaapTHON LUMHOW, SABNSIETCA CTaHAapTHOM
nepudepuitHoi WKHo npueoaos Danfoss. OH onpeaensieT cnocob AoCTyna K AaHHbIM MO NMPUH-
UMy rIaBHbIA-NOAYMHEHHDBIN ANS CBA3M MO MOCTeA0BaTENBHOM LUMHE.

K LIMHE MOXXHO MOAKIOUYNTL OHO rMaBHOE M A0 126 NoaUYMHEHHbIX YCTPoUcTB. OTAeNbHbIE Noa-
YMHEHHbIE YCTPOMCTBA BbIGMPAIOTCS rM1aBHLIM YCTPOMCTBOM MO CUMBOJY aApeca B TelerpamMMme.
MoAYMHEHHOE YCTPOWUCTBO HE MOXKET NepeaaBaTh COOBLLEHNE NO COBCTBEHHOWN MHMUMATHUBE: ANs
aToro TpebyeTcs 3anpoc; TakkKe HEBO3MOXKEH 0BMeH COOBLUEHNSIMU MeXay NOAYUMHEHHBIMU YC-
TpolictBamMu. CBS3b OCYLLECTBSETCA B MOMYAYNSIEKCHOM PEXUME.,

®yHKUMS rNAaBHOMO YCTPOMCTBA HEe MOXET BbITb NepeaaHa ApyroMmy yany (cuctema ¢ OfHWUM rnas-
HbIM YCTPOMCTBOM).

dusnyecknm yposHeM sBnsietcs RS-485, T.e. ucnonb3yetcs nopt RS-485, BCTPOEHHbIN B Npeo6-
pa3soBaTenb YactoTbl. [poTokon FC noaaepxunBaeTt pasnuyHble popMaThbl TENEerpamMM: yKOpoUeH-
HbI hopmaT M3 8 6aNTOB ANst AaHHbLIX NMpoLecca U YANMHEHHBIN dopMaT 13 16 6aliTOB, KOTOPbI
TaKxke BKIOYaeT KaHan napaMeTpoB. [nsi TEKCTOB MCNOMb3yeTcsl TpeTuii hopMaT Tesierpamm.

7.2.1. VLT HVAC c Modbus RTU

136

MpoTtokon FC obecneynBaeT OCTYN K KOMAaHAHOMY CNOBY M 3aZlaHuio MO LUMHe npeobpa3oBaTens
4acToTbl.

KoMaHaHoe CioBO NO3BOMISIET FNaBHOMY ycTpoiicTBy Modbus ynpaBnsiTe HECKONBbKUMU BaXKHbIMM
dyHKUMAMM Npeobpa3oBaTens 4acToTbl:

. Myck

. OcTaHoB npeobpa3oBaTens YacToTbl Pa3INYHBIMK Cocobamm:
OcTaHoB Bbl6erom
BbICTPbIi OCTaHOB
OCTaHOB TOPMOXXEHMEM MOCTOSIHHLIM TOKOM
HopMasibHbIi OCTaHOB (3aMeasieHneM)

o BosBpaT B ncxogHoe cocTosiHue (cbpoc) nocie aBapuimHOro OTKITHOUEHWS!
. PaboTa C pa3nMyHbIMK NpeayCTaHOBEHHBIMU CKOPOCTSIMU

. PaboTa B 0bpaTHOM HanpaBneHun

. /i3MeHeHWe akTUBHOro Habopa napameTpoB

e YnpaBneHve ABYMs pesie, BCTPOEHHLIMU B Npeobpa3oBaTesib YacToThl
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[ns perynnposaHunsl CKOPOCTH 06bIMHO MCMOMb3YeTCs 3aAaHne No LWnHe. TakxKe BO3MOXEH AOCTYN
K NMapaMeTpamM, YTeHME UX 3HAYEHWUI 1 3anMCb 3HAYEHUI B MAapaMeTpbl, eCIN 3TO NPeAyCMOTPEHO.
T0 yBE/IMUYMBAET KOMIMYECTBO BAapUAHTOB YNpPaB/eHUs!, BKIIKOYas yripaBfieHWe yCTaBKol npeob-
pa3oBaTens YacToTbl, KOrAa UCMOJb3YETCs ero BHyTpeHHui MUA-perynsTop.

7.3. KoHdurypauus cetm

7.3.1. Hacrpouka npeo6pa3oBaTtens yactorbl VLT HVAC

[Ons pa3pewenus npotokona FC gna VLT HVAC ycTaHosuTe cneaylowme napameTpbl:

Homep napamerpa HauMmeHoBaHue YcraHOBKa
napameTpa
8-30 NPOTOKON FC
8-31 Anpec 1-126
8-32 CkopocTb nepegauyn 2400 - 115200
JaHHbIX
8-33 BuTbl KOHTpONSt YeT- KOHTPOSb NO HEYETHOCTU, 1 cTonoBbIM 6UT (MO
HOCTM / CTOMOBbIE YMOJTHAHMIO)
6uThbl

7.4. CTpyKTypa Kagpa coobuieHns no nportokony FC

7.4.1. CocraB cumBona (6aurta)

Kaxzablii nepeaaBaeMblii CUMBOJT HAUMHAETCS CO CTapToBoro 6uta. 3aTtem nepegatoTcs 8 6utoB
[aHHbIX, COOTBETCTBYIOLUMX OAHOMY 6aiTy. Kaxablii cMMBON 3aluMLLaeTcsl GUTOM KOHTPOSIS YeT-
HOCTM, KOTOpbII yCTaHaBMBaETCs paBHbIM "1" Npu NOATBEPXAEHUM YETHOCTU (T.€., Korza CyM-
MapHOE YMCIO ABOUYHBIX eAnHUL B 8 6UTax AaHHbIX U BUTE YETHOCTM ABNSIETCSA YETHBLIM). CUMBON
3aBepLUAeTCs CTONOBbIM 6UTOM, Tak YTO obLiee ymcno 6uToB paBHO 11.

195NA036.10

Start O 1 2 3 4 5 6 7 Even Stop
bit Parity bit

7.4.2. CTpyKTypa TenerpamMmmbl

Kaxpgas TenerpaMmMa HaumMHaeTcs co ctaptoBoro cumeona (STX) = 02 Hex, 3a KoTopbIM cneayeT
6ai1T, ykasbiBatowmii AnvHy Tenerpammbl (LGE), n 6aiiT, ykasbiBaloLWwmit agpec npeobpasoBaTtens
YacTtoTbl (ADR). 3aTeM criegyeT HEeCKOMbKO 6aliTOB AaHHbIX (NMEpeMEHHOe YNCIIO, 3aBUCsLLEE OT
TUNa TenerpamMmbl). TesierpaMMa 3aBepluaeTcst 6aToM KOHTponst AaHHbIx (BCC).

T9ONALYY.1U

STX LGE ADR DATA BCC
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7.4.3. QnuHa Tenerpammbl (LGE)

[nvHa TenerpamMmbl — 3TO UKo 6aliTOB AaHHbIX B cyMMe ¢ 6aiToM agpeca ADR 1 6aiiTOM KOHTp-
onsa aaHHbIxX BCC.

[nuvHa TenerpamM, coaepxalumnx 4 6aiTa AaHHbIX, paBHa: LGE=4+ 1+ 1 = 6 6aiToB
[nuHa Tenerpamm, coaepxalumx 12 6aiMToB AaHHbIX, paBHa: LGE = 12 + 1 + 1 = 14 6aiiToB
[nvHa TenerpammM, coaepallumx TEKCTbI, PaBHa 10Y+n 6aiitos

N\

1) 3peck 10 COOTBETCTBYET (PUKCUPOBAHHLIM CUMBONAM, a “n’ — nepemMeHHas BenmumHa (3aBucs-
LWas OT A/INHbI TEKCTa).

7.4.4. Appec npeo6pa3soBartens yacrtotbl (ADR)

Vcnonb3yloTcs aBa pasHbix dhopMaTa ajpeca.
[Junana3oH agpecos npeobpasoBaTtens 4acTtoTbl coctaBnseT 1-31 unm 1-126.

1. ®opmat agpeca 1-31:

but 7 = 0 (peicTByeT hopmaT agpeca 1-31)

BuT 6 He ncnonb3yetcs

BuT 5 = 1: uMpkynsapHas pacceinka, 6utel agpeca (0-4) He NCNoNb3yHOTCA
BuT 5 = 0: HET UMPKYNSIPHON pacchbiiiku

BuTbl 0-4 = apgpec npeobpasoBaTens YactoTbl 1-31

2. ®opmart agpeca 1-126:

But 7 = 1 (pelictByeT dopmaT agpeca 1-126)

BuTbl 0-6 = appec npeobpasoBaTens yacToTbl 1-126
Butbl 0-6 = 0: UMpKyNsapHas paccblika

B cBOeit OTBETHO TenerpamMme rfiaBHOMy YCTPOWCTBY MOAYMHEHHOE YCTPOMCTBO MOCHINAET aj-
PECHbIV 6aNT 6e3 U3MEHEHUS.

7.4.5. bauiTt ynpaBnenus aaHHbiMu (BCC)

KoHTponbHas cyMMa BbluMCnsSieTcs Kak PyHkuma "ncknovatowee WA, o nonyyeHns nepsoro
6aiiTa TenerpaMMbl pacyeTHasi KOHTposibHas cymma (BCS) paBHa 0.

7.4.6. NMone fgaHHbIX

138

Coctae 6110KOB AaHHbIX 3aBUCUT OT Tuna Tenerpammbl. CylecTBYIOT TenerpaMmmbl TpexX TUMOB,
npu 3TOM TUMN TenerpaMmMbl OTHOCUTCS Kak K YNpasnsoWwmM TenerpaMmam (rnasHoe=> noguu-
HEHHOE), TaK U K OTBETHbIM TenierpaMmamM (NOAYMHEHHOE=> NIaBHOE).

Tpems TUNamun Tenerpammbl SBASIOTCA:

Bnok paHHbIX npouecca (PCD):

Bnok 06paboTku obpasyeTcs 610KOM AaHHbIX, COCTOSLIMM U3 YeTbipex 6ainToB (2 cnosa), U co-
LEPXNT:

- KoMaHAHOe €oBO U 3HayeHue 3aAaHus (0T FaBHOrO K MOAYMHEHHOMY)

- CNOBO COCTOSIHMSI U TEKYLLYIO BbIXOAHYIO 4acToTy (OT NMOAYMHEHHOMO YCTPOMCTBA K rIaBHOMY)
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150BA269.10

— -
I STXILGEIADR PCD1 PCD2 BCCI
|- | | R

bBnok napameTpos:

Bok napameTpoB UCMONb3yeTCa AN NEPECHIIKM NapaMeTPoB MeXAy MMaBHbIM U NOAYUHEHHbBIM
ycTpoiicTBaMu. Bnok AaHHbIX cocTouT 13 12 6aiiToB (6 CNIOB) U COAEPXMUT Takoke 650K AaHHbIX
npotiecca.

150BAZ/1.10

— i
!_STX | LGE !ADR PKE| IND |PWEnigh|PWE ow PCD1 PCD2 | BCC

TeKkcToBbIN 6/10K:
TeKCTOBbIV 60K UCMONL3YETCS AN YTEHUS AW 3amnMCK TEKCTOB NOCPEACTBOM 6J10Ka AaHHbIX.

130BA270.10
N - -

—
LSTXlLGElADR PKE| IND | Ch1 |Ch2 Chn PCD1 PCD2 BCCJ

7.4.7. MNMone PKE

Mone PKE cogepxwut aBa cybnons: KomaHaa napameTtpos + oteeT AK 1 Homep napameTtpa PNU:

150BAZ268.10

PKEZ1 IND |PWEpigh|PWEow

AK PNU

15 14 13 1211 10 9 8 76 5 43210

Parameter

commands
and replies
Parameter

number

BuTbl 12-15 nepeaaloT KOMaHabl NapaMeTpoB OT FMaBHOMO YCTPOMCTBA K MOAYMHEHHOMY M BO3-
BpaLLaloT 06paboTaHHble OTBEThI MOAYMHEHHOrO YCTPOMCTBA rMIaBHOMY.
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KomaHAbl napameTpa: r;iaBHoe = NogYUMHEHHoe

Homep 6uta KomaHpa napamerpa

15 14 13 12

0 0 0 0 HeT komaHabI

0 0 0 1 CynTbiBaHME 3HAYeHMs napaMeTpa

0 0 1 0 3anucb 3HaveHus1 napameTtpa B O3Y (cnoBo)

0 0 1 1 3anucb 3HaYeHns napameTpa B O3Y (ABOMHOE CNOBO)

1 1 0 1 3anuch 3HavyeHust napametpa B O3Y u 3CIM3Y (aABoiHoe
CNoBO)

1 1 1 0 3anucb 3Ha4veHust napametpa B O3Y u 3CMN3Y (cnoso)

1 1 1 1 YTeHune/3anncb TEKCTA

OTBeT NOAYMHEHHOIr 0 YCTpOﬁCTBa = rNnaBHOMY

Homep 6uta OTBer

15 14 13 12

0 0 0 0 Het oTBeTa

0 0 0 1 3HaudeHne napameTpa nepeaaHo (CroBo)

0 0 1 0 3HayeHWe rnapameTpa nepeaaHo (ABOMHOE CloBo)
0 1 1 1 KomaHza He MoXeT 6biTb BbINOMHEHA

1 1 1 1 MepenaBaeMblit TEKCT

Ecnv koMaHAa He MOXET 6bITb BbINOSIHEHA, NOAYMHEHHOE YCTPOMCTBO MOCHLIIAET OTBET:
Komarga 0111 He MOXeT 6bITb BbIO/THEHE
- W HanpaBnsieT B 3HayYeHnn napameTpa (PWE) cnepytoulee cooblieHme 0 HENCNPaBHOCTH:

Huskoe PWE Coob6ueHne 0 HemcnpaBHOCTH
(16-pnuH.)
0 Mcrnonb3yeMblii HOMEp NapamMeTpa He CyLIeCcTBYeT
1 OTCyTCTBYET AOCTYN ANS 3aMMCK B YKa3aHHbIV NMapameTp
2 3HayeHune AaHHbIX NPEBLIWAET Npeaenbl napaMeTpa
3 Mcnonb3yeMblii HUXXHWUIA UHAEKC HE CyLlecTByeT
4 lNapameTp He ABNSETCS MacCUBOM.
5 Twn faHHLIX HE COrnacyeTcs C yKa3aHHbIM NapaMeTpoMm
11 B TekyLieM pexxume paboTbl Npeobpa3oBaTenst YacToTbl U3MEHEHUE AaH-
HbIX B YKa3aHHOM MapaMeTpe HEBO3MOXXHO. HEKOTOpbIe NapaMeTpbl MOX-
HO U3MEHSATb TONMbKO MPU BbIKIKOYEHHOM ABUraTese.
82 OTCcyTCTBYET AOCTYN NO LWMHE K YKa3aHHOMY napameTpy
83 M3MeHeHWe AaHHbIX HEBO3MOXKHO, MOCKOJIbKY BblibpaHa 3aBoACKas Ha-
CTpoiika

7.4.8. Homep napameTtpa (PNU)

BuTtbl 0-10 nepeaaoT HoMepa NapameTpoB. OyHKLUKS, COOTBETCTBYIOLLAS NAapaMeTpy, onpeaeneHa
B ONucCaHu1 napameTpa B rnase "lporpamMmmmnpoBaHue”.

7.4.9. Uupekc (IND)

MHaekc ucnonb3yeTcs COBMECTHO C HOMEPOM MapaMeTpa A1 A0CTyna Mo YTEeHWMo/3anncK K na-

pameTpaM, KOTopble 1

MeIoT UHAEKC, HanpuMep, K NapameTpy 15-30 Kog owwmbkm. Inaekc coctouT

13 AByx 6aliToB — MNaAWero 1 CTapLuero.
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HVAC Drive

BHuMaHue
B kayecTBe MHAEKCA UCNONb3YETCS TONbKO MNaAlniA 6anT.

7.4.10. 3HauyeHue napametpa (PWE)

Bnok 3HayeHns mapaMeTpa COCTOMT 13 2 cnoB (4 6alNTOB), U €ro 3Ha4YeHUe 3aBUCUT OT NOAAHHOM
koMaHzabl (AK). Ecnn 6nok PWE He coaepXuT 3HauyeHusi napaMeTpa, rfaBHOEe YCTPOMCTBO Moa-
CKa3blBaeT ero. Ytobbl M3MEHWTb 3Ha4YeHWe napameTpa (3anvcaTb), 3anulunTe HOBOE 3HayeHue
B 6110k PWE 1 nowuiiMTe ero ot rnaBHOro YCTPOMCTBa B NOAYMHEHHOE.

Ecnv nogunHeHHoe YCTPOWCTBO pearnpyeT Ha 3anpoc 3HayeHus napameTpa (KoMaHAa YTeHust),
TekyLlee 3HaYeHMe napameTpa nocbinaeTcs B 61oke PWE 1 BO3BpalLaeTcs riaBHOMY YCTPOWCTBY.
Ecnv napameTp coaepXuT He YMCiieHHOe 3HayeHue, a HEeCKONbKO BapuaHTOB Bblbopa AaHHbIX,
Hanpumep, napametp 0-01 f3bik, rae [0] o3Hayaet English (aHrnuiickmin), a [4] — Danish (aaT-
CKWIA), TO 3HaYeHWe [aHHbIX BbibMpaeTcs nyTeM BBOAa 3HaveHus B 6nok PWE. CM. npumep —
Bbl6op 3HaueHus1 faHHbIX. MNocnegoBaTenbHas CBsA3b NO3BOMSET TOMbKO CYMTLIBATb NMapaMeTpbl,
coaepxallme TOMbKO AaHHble TMMna 9 (TekcToBas CTpoka).

MapameTpsbl oT 15-40 oo 15-53 copgepxxat AaHHble Tvna 9.

Hanpumep, avanasoH MOLLHOCTEN 1 HanpsihXeHUi NUTaHus 610Ka MOXHO CYMTHIBaTb B NapaMeTpe
15-40 7w /74. Mpwn nepecbinike TEKCTOBOM CTPOKM (UTEHWE) ANMHA TenerpaMmbl NepeMeHHas,
MOCKONbKY TEKCTbl UMEIOT pasHylo ASMHY. [IMHa TenerpaMMbl ykasblBaeTcs BO BTOPOM baliTe
Tenerpammbl (LGE). Mpu “cnonb3oBaHWM nepefayn TekcTa CUMBOM MHAEKCA OnpeaensieT, sBn-
S1eTCS NI KOMaHAa KOMaHAOW YTEHWS UMM 3anuncK.

YT06bI NpoYECTb TEKCT C nomolublo 6noka PWE, ans komaHabl napametpa (AK) cneayet 3aaatb
16-pnyHoe 3HaueHue 'F'. CTapLlumit 6UT CMMBONA MHAEKCA AO/MKEH BbITb paBeH 4.

HekoTopble napaMeTpbl COAePXaT TEKCT, KOTOPbI MOXET 6bITb 3anMcaH No Nociea0BaTENbHOM
LWKMHe. YTobbl 3anuncaTb TEKCT C NoMoLbio 651oka PWE, cneayeT 3aaaTb A4S KOMaHAbl NapaMeTpa
(AK) 16-pnuHoe 3HauyeHue 'F'. CTaplumnii 6UT cMMBOMA MHAEKCA A0MXKEH BbiTh paBeH 5.

FKE IND PWEia: PWE .,
Citire text | Fx xx | 04 00 |

T 1
| |
H H
’ T 1
Scriere text | Fx xx | 05 oo| [ |

1A

7.4.11. Tunbl gaHHbIX, NnoaaepxuBaembie VLT HVAC

be3 3Haka 03HauyaeT, YTo B Tenerpamme OT-

Tunbl AAaHHbIX OnucaHue CYTCTBYET 3HaK onepaLu.
3 Llenoe 16

4 LUenoe 32

5 Llenoe 6e3 3Haka 8
6 Llenoe 6e3 3Haka 16
7 Llenoe 6e3 3Haka 32
9 TekcToBas CTpoKa
10 Crpoka 6aiToB

13 PasHOCTb BpemeHn
33 3ape3epBrpoBaHoO
35 MocnepoBaTtens-

HOCTb 6uTOoB
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7.4.12.

7.4.13.

NMpeo6bpasoBaHue
PasnunyHbie anM6yT"b| KaXxaoro napaMeTp:'a Tabnua npeoBpasosanus
yKasaHbl B pa3gene "3aBofCKMe YCTaHOBKM'.
UHpekc npeo6- Koappuumenr
3HayeHns MapaMeTpoB MepeaaloTCs TOJIbKO
KaK Lienble uvcna. MosTom ] pa3oBaHuA npeo6bpa3zoBaHus
. y NS nepeaayn ae 74 0.1
CATUYHBIX Apoben ucnonb3ytoTcs Koaddu- 5 160
LUMeHTbl Nnpeobpa3oBaHus.
1 10
. 0 1
MNapameTp 4-12 HwkHmi nipegesn ckopoctu 1 0.1
Asuraresig imeeT KoadduumeHT npeobpas- 2 0.01
osaHus 0,1. 3 0.001
ECnn HYXXHO YCTaHOBUTb MUHUMAsbHYIO Ya- 4 0.0001
cToTy paBHoi 10 Iy, To AOMKHO BbITh Nepe- 5 0.00001
faHo uucno 100. KoadduumeHT npeobpas-

oBaHuss 0,1 o03HayaeT, 4TO nepefaHHas
Be/IMYMHA yMHOXaeTcs Ha 0,1. Takum obpas-
oM, BenmumHa 100 6yget BoCnpMHMMATLCA
kak 10,0.

CnoBa coctosiius npouecca (PCD):

Brok CnoB cocTosiHUs Npouecca pasgaeneH Ha aea 61oka no 16 6UT, KOoTopble Bceraa nocTynatoT
B OMpeaeneHHoN NocieaoBaTelbHOCTH.

PCD 1 PCD 2

Ynpasnsiowlas Tenerpamma (rnaBHOE=MNOAYMHEHHOE MO ynpa-  3HayeHue 3aaaHus
BNSIOLLEMY C/IOBY)

CnoBo coCTOsIHUSA ynpaBnsitoLLein TenerpamMmmel (NOAYMHEHHOE Tekylwas BbIXxoAHAs Ya-
=TNaBHOE) cToTa

7.5. NMpumMepnbl

7.5.1. 3anucb 3HaYeHUs napameTpa
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YCcTaHOBUTE 3HaueHWe napameTpa 4-14 BepxHmid ripegesn ckopoctv geurarens [T1] paBHbiM 100
ru.
3anuwuTe gaHHble B OCIM3Y.

PKE = E19E Hex — 3anuwumnTte 0aHO CNOBO B NapaMeTp 4-14 BepxHuvi npeses ckopoctv ABUraresis
[ry]

IND = 0000 Hex

PWEHIGH = 0000 Hex

PWELOW = 03E8 Hex - 3HaueHue aaHHbix 1000, cooTBeTcTBYtoWee yactote 100 Iy, cM. "Mpe-
ob6pazoBaHue BeNUYMH".

TenerpamMma 6yaeT UMeTb BUA:
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130BA092.10
E19E H|0000 H|0000 H|03E8 H
PKE IND  PWEnigh PWE oy

MpumeyvaHue: NMapameTp 4-14 npeacrtasnsieT cobol 0AHO CIOBO, U KOMAHAON NapameTpa Ans 3a-
nvcum B 3CIMM3Y saensetca “E”. Homepom napametpa 414 B 16-puyHoM dopmaTe siBnsetcs 19E.

OTBET OT NOAYMHEHHOIO YCTPOWCTBA rfiaBHOMY ByAeT UMEeTb BUA:

130BA093.10
119E H|0000 H|0000 H|03E8 H
PKE IND  PWEhigh PWE oy

7.5.2. CuntbiBaHMe 3HAYEHUSA NapaMeTpa

CuuTalite 3HaueHue napametpa 3-41 Bpems pasroHa 1.

PKE = 1155 Hex — uteHue 3HayeHus napameTtpa 3-41 Bpems pasroHa 1
IND = 0000 Hex

PWEHIGH = 0000 Hex

PWELOW = 0000 Hex

130BA094.10

1155 H|0000 H[0000 H|0000 H
PKE IND  PWEpigh PWE|qy

Ecnv 3HaueHne napametpa 3-41 Bpems pasroHa 1 paBHo 10 cekyHaaM, OTBET OT NOAYMHEHHOrO
YCTpOWCTBa rnaBHOMy byzeT UMeTb BUA:

130BA267.10

1155 H|0000 H|0000 H|03E8 H
PKE IND  PWEpigh PWEiqy

BHuMaHue
3E8 Hex cootBetcTBYyeT aecatuyHomy ymcny 1000. MHaekc npeobpa3oBaHns ans

napametpa 3-41 6yget -2, T.e. 0,01.
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7.6. Kpatkoe onucanme Modbus RTU

7.6.1. flonyweHun

B HacTosiLieM pyKOBOACTBE MO 3KCMyaTauum NpeanosiaraeTcsl, YTo YCTaHOBMIEHHbIN KOHTPO/Iep
noaAepXXMBaeT UHTEPdEIChI, ONMMUCAHHbIE B 3TOM [IOKYMEHTE, U YTO BCe TpeboBaHUs, NpeaycMo-
TPEHHbIE B KOHTPOJINIEPE, CTPOro CO6M0AI0TCA BMECTE CO BCEMU MMEIOLLMMMUCS OrPaHUYEHUSIMU.

7.6.2. YTO y)ke A0/HKEH 3HaTb NoJib30oBaTesb

MODBUS RTU (Remote Terminal Unit = AMCTAHUMOHHbLIN TEPMUHAN) NpeAHa3HAYeH Ans ocy-
LLECTB/IEHMS CBS3M C JO6bIM KOHTPO/IEPOM, KOTOPLIN NOAAEPXKUBAET UHTEPGENCHI, YKa3aHHbIE
B HACTosLLEM AOKyMeHTe. [lpeanonaraeTcs, YTo Nonb30BaTesb NMOMHOCTHI0 OCBEAOM/IEH O BO3-
MOXXHOCTSIX M OFPaHNYeHNsIX KOHTponnepa.

7.6.3. KpaTtkoe onucanune Modbus RTU

BHe 3aBMCMMOCTM OT TMMa PU3NYECKUX KOMMYHUKALMOHHBIX CETEW, B KPAaTKOM OMMCaHUK NpoTO-
kona Modbus RTU paccMaTpuBaeTcs Npouecc, KOTOpbIA UCMONb3YEeT KOHTPOIEp ANs 3anpoca
[0CTyna K ApyroMy yCTPOWCTBY. B 4aCTHOCTM, onuckiBaeTCsl, Kak KOHTPOep pearMpyeT Ha 3a-
NpOChI APYroro YCTPONCTBa, kak ByayT 0bHapy»XmBaTbCs OLUMOKM M Kak 0 HUX ByaeT coobLaThes.
Kpome Toro, yctaHaBnueaetcsi o6wwmin popmaT Asis KOMMOHOBKM M COAEPXKUMOrO nosei coobiue-
HUs.

Bo BpeMs cBsisu no cetn Modbus RTU npoTokon onpedensieT, Kak Kaxabli KOHTponnep 6yaet
y3HaBaTb aapec YCTPOMCTBA, pacrno3HaBaTb aapecoBaHHOe 3TOMY YCTPONCTBY coobLieHune, onpe-
LenaTb BUA COBEPLIAEMOro AeNCTBUS U U3BMEKaTb Kakne-nmbo faHHble U Apyryro MHGopMaumio,
coaepxallytocst B cooblieHmn. Ecnm TpebyeTtcs oTBeT, KOHTponnep hopMUpyeT OTBETHOE CO06-
LLEHNE N OTCbINAET ero.

KoHTponnepbl OCYLWEeCTBASIIOT CBS3b MO NPUHLUMMY "rNaBHbLIN-NOAYMHEHHLIR", NPU KOTOPOM TOJIb-
KO OAHO YCTPOWCTBO (rMaBHOE) MOXET MHMLMMPOBATL Ornepaummn cBs3u (HasbiBaeMble 3anpoca-
Mu). OcTanbHble YCTpocTBa (NMOAYMHEHHBIE) OTBEYAOT, MOCbINas 3anpoLlleHHble AaHHble
rNaBHOMY YCTPOWCTBY MW BLIMOMHSAS AelcTBUE, 3aTpeboBaHHOE 3anpocoM.

[MaBHOE YCTPOWMCTBO MOXET 0bpallaTbCst K OTAE/bHbIM NMOAYMHEHHBIM YCTPOMCTBaM WK NOChI-
naTb UMPKYNsIpHOEe COObLUEHNE BCEM MOAYMHEHHBIM YCTPOMCTBaM. [OAYMHEHHbIE YCTPOWCTBA
NOCbINAKT OTBETHOE coobLeHne (Ha3bliBaeMoe OTBETOM) Ha 3anpocChl, KOTOPbIE UM aApPEeCcoBaIuCh
MHAMBMAYaNbHO. Ha UMpKyNspHble 3anpockl MaBHOMO YCTPOMCTBA OTBETHI He NockinatoTcs. Mpo-
Tokon Modbus RTU onpeaensieT copMaT 3anpoca rnaBHOro yCTpoicTBa nyTeM BBOAa B 3anpoc
aapeca yCTpOoMCTBa UM LMPKYISIPHOIO aapeca, koaa hyHKUMK, onpeaensiollero Tpebyemoe aen-
cTBMe, Ntobble nocbliiaeMble AaHHble U None obHapyxeHus ownbok. OTBeTHOe cooblueHune noa-
YMHEHHOrO YCTPOMCTBA Takxke OpMUPYeTCs C MCNosb3oBaHMeM npoTokona Modbus. OHo
COAEPXMT MONSI, NOATBEPXKAAIOLWME BbIMNOSIHEHHbIE AEUCTBUS, Ntobble BO3BpalLaeMble AaHHbIE U
none obHapyeHusi owmnbok. Ecnn npu npueme cooblieHns NosiBNSETCS ownbka Uan ecnu He-
BO3MOXXHO BbIMOMHUTL 3aTpeboBaHHOE AeNCTBUE, NMOAYMHEHHOE YCTPOWCTBO (hOpMUPYET CO06-
LeHre 06 owwmbKe 1 NOCbINaeT ero B OTBETE MM BO3HUKAET TalM-ayT.

7.6.4. VLT HVAC c Modbus RTU
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Mpeobpazosatens yactotel VLT HVAC ocyulectBnseTr cBsizb B ¢gopmate Modbus RTU uepes
BCTPOEHHbIN MHTepdeic RS-485. Mpotokon Modbus RTU obecrnieunBaeT AOCTYN K KOMaHAHOMY
CNOBY Y 3aZlaHUIO MO LWMHE NpeobpasoBaTesist YacToThl.

KomaHAHoe C/10BO NO3BONSIET rMaBHOMY ycTpoicTBy Modbus ynpaBnsTb HECKOMBKMMK BaXKHbLIMM
dyHKUMsMKM npeobpazoBaTens YacToThl:
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NS perynnpoBaHms ckopocTy 06bIYHO UCMOMb3YETCS 3aAaHME MO LMHE. TakKe BO3MOXEH A0CTYn
K NapaMeTpamM, YTEHWE UX 3HAUEHWIA W, FAe NPeAyCMOTPEHO, 3aniCb 3HAUEHMIA B MapamMeTpbl. 3T0
AOMyCKaeT AnanasoH BapyaHTOB YNpaBeHuUs, BKOYas yrnpaBieH1e yCTaBKol npeobpa3oBaTens

Myck

OcTaHoB npeobpa3oBaTens YacToTbl Pa3nyHbIMKU CNOCOHaMM
OcTaHoB Bblberom

BbICTPbIN OCTaHOB

OCTaHOB TOPMOXEHWEM MOCTOSIHHLIM TOKOM

HopMarbHbI ocTaHOB (3aMeasieHnem)

Bo3BpaT B ucxoaHoe coctosiHve (cbpoc) nocne aBapuiMHOro OTKIHOUEHMUS
PaboTa ¢ pa3nnyHbIMK NpeayCTaHOBAEHHBIMU CKOPOCTSIMM

Pa6ota B 06paTHOM HanpasneHuu

M3MeHeHWe akTMBHOro Habopa napameTpoB

YnpaBneHue AByMs BCTPOEHHbIMU pene npeo6pa3OBaTenﬂ 4acTOoThbl.

YacToTbl, KOrAa UCNONb3yeTcs ero BHyTpeHHu NMUA-perynsaTop.

7.7. KoHurypauuma cetm

Y106k paspewmnTb NnpoTokon Modbus RTU Ha npeobpasosatene yactotsl VLT HVAC, ycTaHoBUTE

cneayloLime napameTpsbi:

Homep napameTrpa HamMmeHoBaHue YcraHOBKa

HOCTW / CTOMOBbIE YMOJTYaHUIO)
6uThbI

napameTpa
8-30 MpoTokon Modbus RTU
8-31 Anpec 1-247
8-32 CkopocTtb nepegayn 2400 - 115200
JaHHbIX
8-33 BuTbl KOHTpONS YeT- KOHTPOsSIb NO HEYETHOCTU, 1 cTonoBbIM BUT (MO

7.8. CTpykTypa kaapa coobwenns Modbus RTU

7.8.1. VLT AQUA c Modbus RTU

KoHTponnepbl HacTpavnBatoTcs Ha CBA3b MO ceTn Modbus B pexxnme RTU (ANCTaHUMOHHOIO Tep-
MUHanNa), Npu 3TOM Kaxxabli 8-6MTOBLI 6alT coaepXXWUT ABa 4-OUTOBbLIX LUECTHAALATEPUYHbIX

cuMBona. Huke nokasaH copmart kaxaoro 6aita.

Crapto- Byt paHHbIX Cron/
BblA 6GUT YeTHOCTb

Cron
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Danfiti

Cucrema koanpoBaHus 8-6uToBas ABOMYHas, WecTHaguaTepuyHas 0-9, A-F. [iga wecT-
HaZuaTepUYHbIX CUMBONA, KaXXAbI M3 KOTOPbIX COAEPXUT 8-

6uTOBOE MNosne coobLLEHUS

BuTbl B 6alTe 1 cTapToBbIl GUT

8 6UTOB A@HHbIX, CHAYana nocklfaeTca MAaALWNIA 3HaYaLmn 6UT
1 6uT Ang KOHTPONS MO YETHOCTW/HeueTHoCTH, 6e3 buTa ueT-
HOCTY

1 cToMnoBbIN 6UT, €CNIN KOHTPOJIb MO YETHOCTU MCMOJb3YeTCs, 2
CTOMOBbIX 6UTa, €CNIN HE UCMONb3YETCS.

MNMone o6HapyXeHusi oLWK- | LIMKIMYecknin KOHTponb u3bbiTouHocTh (CRC)

60k

7.8.2. CtpykTtypa coobuwenus Modbus RTU

Mepenatolee ycTponcTBo noMellaeT coobuieHne Modbus RTU B kaap € M3BECTHLIMU HayaslbHOM
N KOHEYHOMN TOYKaMW. ITO MNO3BOASIET NPUHUMALOLLEMY YCTPOMCTBY HayaTb C Havana coobLLeHus,
npoyMTaTh aAPECHYIO YacCTb, ONPeaenuTb, KOMy agpecyeTcsl cooblieHne (Mnm BCEM YCTPOMCTBaM,
€CNn ABNSEeTCS UMPKY/SPHBIM), W pacno3HaTh, Korga cooblieHne 3akoH4eHo. BoisnsioTcs ya-
CTWYHbIE CO0bLLEeHMs 1 onpeaensoTcs Kak ownboyHble. NepegaBaeMble CMMBOSIbI B KaXKA0M Mone
JOJKHbI 6bITb WecTHaguaTepmnyHoro dopmMata ot 00 go FF. MpeobpasoBatenb 4acToTbl Henpe-
PbIBHO KOHTPOJIMPYET CETEBYIO LUMHY, B TOM Y1CEe U BO BPeMS MHTepBasnoB "Monyanus". Korga
nonyyeHo nepsoe nose (none agpeca), Kaxabli NpeobpasoBaTenb YacToTbl UK YCTPOWCTBO Ae-
KOAMPYET ero, 4Ytobbl onpeaenuTb, KOMy agpecoBaHo coobuieHme. CoobuweHunss Modbus RTU ¢
HYNEeBbIM aApecoM SIBASIKOTCS LIMPKYNSPHLIMU. B ciyyae LUmpKynsipHbIX COOBLLEHMI OTBET He pas-
pelwaeTcs. Huxxe nokasaH TMNUYHLIA Kaap COobLLEHMS.

Hauano Appec DYyHKUMNA OaHHble KoHTponb KoHey
CRC
T1-T2-T3-T4 |8 6uTtoB 8 6utoB N x 8 6butoB |16 6uToB T1-T2-T3-T4

TunuuHas cTpykTypa coobuweHna Modbus RTU

7.8.3. NMNons Hayana / ocraHoBa
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CoobLLeHns HauUMHAKTCA C Nepuoda MONYaHUs NPOAOIKUTENBHOCTBIO He MeHee 3,5 cumBona.
3T0 peanusyeTcsl Kak HECKObKO 3HaKOBbIX UHTEPGENCOB Npu BbIGpaHHOW CKOPOCTW Mepeaayu
[aHHbIX B ceTu (nokasblBaeTcs kak Hauvano T1-T2-T3-T4). MNepBbiit nepesaBaeMbIM NoseM siB-
sleTcsl agpec ycTpoicTsa. MNocne nocneaHero nepefaHHoro CMMBOa NpeaycMaTpyBaeTcst noaob-
HbI Nepuoa ANUTENbHOCTBIO 3,5 3HAaKOBbIX MHTEPBAsA, YKa3blBAOWMIA KOHeL, coobLeHus. Mocne
3TOro Nepmoaa MOXET HavaTbCsl HOBOe coobLueHue. Becb kaap coobLueHns AomKeH nepeaaBaTbCs
B BUAE HEMpepbiBHOrO MOTOKa. Ecnv nepea okoHYaHMEM Kagapa MOSIBASETCS NEPUOA MOYaHUs
ANMTENbHOCTBIO 6onee 1,5 3HaKOBLIX MHTEPBANOB, NMPUHMMAIOLLEE YCTPOMUCTBO UrHOPUPYET He-
MosiHOe COOo6LUEHME U CYMTaeT, uTo Creayowmii 6ant byaeT aapecHbIM NoneM CreayroLlero
coobieHuns. MogobHbIM 06pa3oM, ecnn HoBoe CoobLLEHNE HAaUMHaeTCa paHee 3,5 3HaKOBbIX MH-
TEPBAOB Mocsie NpeabayLLero CoobLLeHs, MPMHMMatOLLEE YCTPOMCTBO pacCMaTpMBAET 3TO Kak
npoAo/MKEHUE NpeabiayLLero coobLleHns. 3TO CTaHOBUTCS MPUYMHON TaliM-ayTa (HeT oTBeTa OT
NMoAYMHEHHOMO YCTPOMCTBA), MOCKOSbKY 3HaueHWe B koHeYHOM nosie CRC He AeicTBUTENBHO Aflst
06beAVHEHHDBIX COOBLIEHNI.
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7.8.4. AgpecHoe none

AzpecHoe none kagpa cooblieHnss coaepxuTt 8 6utos. [JocToBepHble agpeca NoAYMHEHHbIX YC-
TPOWCTB HaxoAATCs B AMANa3oHe AeCATUYHbIX uncen 0 — 247. KOHKPETHbIM MOAYMHEHHBIM YC-
TpoMCcTBaM MpWUCBaMBalOTCA afpeca B AvanasoHe 1 — 247. (0 octaBneH Ansi UMPKYNsipHOro
peXuMa, KOTOPbI Pacno3HakoT BCe NOoAYMHEHHbIE YCTPOWCTBA). [NaBHOE YCTPOWUCTBO afpecyeTcs
K NMOAYMHEHHOMY MyTeM BBOAA €ro agpeca B agpecHoe none coobuieHns. Korga nogymHeHHoe
YCTPOMCTBO NOCHLINIAET CBOM OTBET, OHO MOMELLaeT B 3TO aApecHOe Mose CBOM aapec, Y4Tobbl no-
3BO/INTb MIABHOMY YCTPOMCTBY ONPEAETb, Kakoe NOAYMHEHHOE YCTPOWCTBO OTBEYAET.

7.8.5. None pyHKkUun

Mone dyHKkuMn kaapa cooblieHns copepxxmnt 8 6uToB. JonycTuMblie MHAEKCHI HAXOASTCA B Ava-
nasoHe 1-FF. Monsi dyHKUMIA MCNONb3yOTCS ANS Nepeaadn CoobLUeHM Mexay rNaBHbIM U Noa-
YMHEHHBIM yCTporcTBaMK. Koraa cooblieHne nockl1aeTcs OT MIaBHOMO YCTPOMCTBA K NOAYMHEH-
HOMY, none koda GyHKUMM COOBLIaeT NOAYMHEHHOMY YCTPOWCTBY, Kakoe AeWCTBME TpebyeTcs
BbINOHWTL. Korga nogYMHEHHOe YCTPOMCTBO OTBEYaeT raBHOMY, OHO WMCMOMb3YET Mosie Koaa
(yHKUMK, YTOOBI YyKa3aTb, YTO OTBET SIBNSETCS NM60 HOopManbHbIM (OWMBKKM HET), Nnbo npo-
n3oLWna Kakas-nmbo owmnbka (UCKUMTENbHBIN OTBET). [Mpy HOpMaNbHOM OTBETE NOAYUHEHHOE
YCTPOMCTBO MPOCTO MOBTOPSIET NEepBOHAYanbHbIN KO YHKUMK. [N UCKIIOYUTENBHOrO OTBETA
NnoAYMHEHHOe YCTPOMCTBO BO3BPALUAET Ko, KOTOPbIA 3KBMBAIEHTEH NEPBOHAYaIbHOMY KOAY CO
CTapLumM 3Hayalmm 6MTOM, YCTaHOBNEHHBLIM Ha noruyeckyto "1". Kpome Toro, nogunmHeHHoe yc-
TPOWCTBO MOMELLAET YHUKAsNbHBLIM KOA B MOSie AaHHbIX OTBETHOro CoobLieHus. TO m3BelaeT
rNIaBHOE YCTPOMCTBO O TOM, KaKasi NpoM30LuUna owunbka, nim coobLiaeT NpUUnHY UCKoYeHns. CMm,
TaKXXe pasaensl Kogsl pyHKUNY, MOAAEDKUBAEMbIE IPOTOKO/I0M Modbus RTUW UCK/IlOYUTE IbHBIE
Kogbl.

7.8.6. NMone aaHHbIX

Mone aaHHbIX GOPMMPYETCS C MOMOLLLIO FPYNN U3 ABYX LeCTHaauaTepuyHbIX UMdp B AManasoHe
ot 00 po FF. O6pasyetca oavH cumBon RTU. MNone AaHHbIX COOBLLEHWI, NOCLINAEMbIX FMaBHbIM
YCTPOMCTBOM MOAYUMHEHHOMY, COAEPXUT AOMOSHUTENBbHYIO MHDOPMALMIO, KOTOPYIO AOMHKHO MUC-
Mosib30BaTb NOAYMHEHHOE YCTPOMCTBO AJSi COBEPLLEHMS AENCTBUS, ONpeaensieMoro Koaom yHk-
ummn. OHO MOXET cofepXaTb Takue 3MeMeHThI, Kak agpeca KaTyLKW Uan perncrpa, Konmn4ecTso
06pabaTbiBaeMbiX 3/IEMEHTOB M CYET TeKyLMX 6ANTOB AaHHbLIX B 3TOM Nosne.

7.8.7. None koHTpons CRC

CoobLueHuns cogepxxaT nose obHapyXeHUs OLMBOK C AeUCTBMEM MO METOAY LIMKINYECKOrO KOHTP-
ons n3bbitouHoctn (CRC). Mone CRC npoBepsieT coaep>XMMoe BCEro coobLleHns. 3To NPOUMCXoanT
HE3aBMCMMO OT TOr0, KaKoW METO/ NPOBEPKM YETHOCTU UCMONL3YETCS AN OTAENbHbIX CUMBOJIOB
coobuieHus. 3HaveHne CRC BbIYMUCASIETCA NepeAatoLwM YCTPOMCTBOM, KOTOpPOe npunaraeT nosne
npoBepkn CRC B kayecTBe NOCNEAHEro Nons cooblieHus. MpuHMMaloLLlee YCTPOMCTBO Nepecyu-
ToiBaeT CRC BO BpeMsi npuemMa COOb6LLEeHNS U CPaBHMBAET BbIYMCIIEHHOE 3HAYEHWE C TEKYLMM
3HayeHneM, npuHuMaembiM B none CRC. Ecnm 3Tn aBa 3HayeHus He paBHbl, pe3ynbTaToM byaeT
TalM-ayT WuHbl. Mone obHapy>XeHUsi OLMBOK COAEPXKUT ABOMYHOE Ymncio M3 16 6utos, obpas-
ylowmx aBa 8-6uToBbIX HaiiTa. Koraa 3To NpouMcxoauT, CHadana AobaBnsieTcs Maaalumi 6ait, a
3ateM ctapluumit. Ctapwmin 6ainT CRC — nocneaHuin 6aiiT, NocblIaeMblit B COOBLLEHUN.

7.8.8. Agpecauusi KaTywleK U perucTpos

B cetn Modbus Bce AaHHble OpraHu3yOTCs B KaTYLLIKAX Y PErMcTpax BpEMEHHOro XpaHeHus. Ka-
TYLIKW XpaHAT 1 6UT, a perncTpbl BPEMEHHOTO XPaHEHUs XpaHaT 2-6aiiToBoe cnoso (T.e. 16
6uToB). BCe aapeca aaHHbIX B co0bLieHMaX Modbus paccMaTpuBaloTcs Kak Hynesble. Mpu nepsoMm
MOSIBMIEHWM 3NIEMEHTA AaHHbIX K HEMY aIPECYIOTCS Kak K 311eMeHTy HoMmep 0. Hanpumep, KaTyLuka,
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M3BECTHas B NPOrpaMMMPYeEMOM KOHTpOfiepe Kak "kaTywka 1", B none agpeca AaHHbIX cooblue-
Hua Modbus nmeeT agpec "katywka 0000". KaTywke ¢ AecaTMYHbIM HOMEPOM 127 npucBavBaeTcs

appec 007EHEX (pecstnyHbIi HoMep 126).

B none agpeca AaHHbIX COObLUEHMSI K perncTpy BpeMeHHoro xpaHeHus 40001 agpecyroTcs Kak K
peructpy 0000. MNMone koaa GyHKUMK yxe onpeaenseT onepaunio "perucTp BpeMeHHOro XxpaHe-
Huga". T.e. nogpasymeBaetcs ‘4XXXX'. K pernctpy BpemeHHoro xpaHenusi 40108 agpecytoTcs Kak

Kk peructpy 006BHEX (aecstuyHblii Homep 107).

65

66-65536

Homep ka- OnucaHme HanpaBneHue

TYLUKH cUrHana

1-16 KomaHngHoe cnoso npeobpaszosaTens yactotbl (CM. npu- OT rnaBHOro K noa-
BELEHHYIO Huxe Tabnuuy) YMHEHHOMY

17-32 [lManasoH 3aZlaHnii CKOPOCTM UM YCTaBKU NpeobpasoBa- OT rfaBHOroO K rog-
Tens yactotbl 0x0 — OXFFFF (-200 % ... ~200 %) YMHEHHOMY

33-48 CnoBo coctosiiusi npeobpasoBatenst 4actotbl (CM. Npu- OT MOAYMHEHHOIO K
BELEHHYIO Huxe Tabnuuy) rnaBHOMy

49-64 Pexum 6e3 0bpaTHOI CBS3M: BbIXOAHAs YacToTa Npeodb- OT MOAYMHEHHOIO K

pa3oBaTens YacToTbl PexunM ¢ 06paTHO CBSA3bIO: CUrHAN IABHOMY
06paTHOI CBA3M NpeobpasoBaTesisl YacToThl
YnpaeneHve 3anucbto napametpa (0T rnaeBHOro kK nog- OT rnmaeBHOro K noa-

YMHEHHOMY) YWMHEHHOMY
0= M3MeHeHWs1 napamMeTpoB 3anvcbiBaloTCs
B O3Y npeobpa3oBaTens 4acToThbl.
1= M3MeHeHns napaMeTpoB 3anucbiBalOTCS
B O3Y n 3CNN3Y npeobpasoBaTens 4a-
CTOTHI.
3ape3epBMpoBaHo
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Ka-
Ty-
wKa

01
02

03

04

05

06

07

08
09

10

11

12
13
14
15
16

KomaHpHoe cnoBo npeo6pa3soBate-
ns vacrotbl (npodunb FC)

MNpeaycraHoBNeHHOE 3aaHuE,
MAaALWnK 6UT
MNpenycTaHoBneHHoOe 3ajaHne,
cTaplmn 6ut

TopMoXxxeHue HeT TOpMOXXeHUs
NMOCTOSAHHLIM ~ MOCTOSIHHBIM TOKOM
TOKOM

OctaHoB Bbl-  HeT ocTtaHoBa BblI-
6erom 6erom

BoicTpbiii oc-  HeT 6bicTporo oc-
TaHOB TaHOBa

®dukcaumsa ya- Het dukcaumm va-
CTOTbI CTOTHI

OctaHoB c 3a- [yck

MeaieHneM

Het cbpoca C6poc

HeT dukcaumm Oukcaums 4acToTbl
YacToThl

N3meHeHne M3meHeHune ckop. 2
ckop. 1

[aHHble He-  [laHHble AeNCTBU-
[ENCTBUTENb- TEJbHbI

Hbl

Pene 1 Bbikn. Pene 1 Bkn.

Pene 2 Bbikn.  Pene 2 Bk

YcTaHoBka MnaaLwero 6urta
YcTaHoBka crapluero buta
HeT peBepca. Pesepc

Ka-
Ty-
WKa
33

34

35

36

37

38

39

40

41
42

43

44
45

46

47

48

YnpaBneHve He
roToBO
Mpeobpazosa-
TeNb 4YacToTbl HE
roToB

OcrtaHoB BbIbe-
rom

HeT aBap. curHa-
NoB

He ucnonbayert-
(@]

He ucnonbayert-
cA

He ucnonbayert-
(¢]

HeT npeaynpe-
XAeHUS

He Ha 3apgaHun
PyuHoii pexum

BHe yacT. aua-
na3oHa
OcraHoBneH

He ucnonbayert-
(¢]

HeT npenynp. o
HanpshkeHnn
He Ha npegene
no TOKY

HeT npenynp. o
neperpese

['OTOBH. K ynpa-
BNEHUIO
Mpeobpazosa-
Tenb YacToThbl rO-
TOB

3awmTa 3aMKHy-
Ta

ABapwiHbIN cur-
Han

He ncnonb3yercs

He ncnonb3yetca
He ncnonb3yercs

Mpepynpexae-
Hue

Ha 3agaHuu
ABTOMATUYECKMIA
pexum

B vacT. gnanaso-
He

Pabota

He ncnonb3yercs

MNpenynp. o Ha-
MPSHKEHUN
lNpenen no Toky

MNpepynpexae-
HVe O neperpese

KomaHaHoe cnoso npeo6pasoBare-
nsa yacrotbl (npodunb FC)
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Perncrpbl BpeMeHHOro xpaHeHus

Homep peructpa OnucaHue

00001-00006 3ape3epBMpoBaHO

00007 MocneaHuit koA oWmMbKKM OT MHTepdelca obbekTa AaHHbIX FC

00008 3ape3epBMpoBaHO

00009 MHpekc napametpa*

00100-00999 pynna napameTpos 000 (napameTpel oT 001 o 099)

01000-01999 I'pynna napametpos 100 (napametpbl o1 100 go 199)

02000-02999 Ipynna napametpos 200 (napameTpbl oT 200 go 299)

03000-03999 pynna napametpoB 300 (mapametpel oT 300 o 399)

04000-04999 pynna napameTpoB 400 (napameTpbl oT 400 go 499)

49000-49999 pynna napameTpos 4900 (napameTpsbl oT 4900 o 4999)

500000 BxoaHble AaHHble: perncTtp KOMaHAHOro croBa npeobpasoBatens Ya-
ctotbl (CTW).

50010 BxoaHble AaHHble: perncTp 3agaHus no wuHe (REF).

50200 BbixoaHble AaHHbIE: PErncTp CloBa COCTosiHMS npeobpa3soBaTtens uya-
ctotbl (STW).

50210 BbIxoAHbIE A@HHbIE: PEMMCTP OCHOBHOIMO TEKYLLEro 3HauYeHus npeobpas-
oBaTtens yactotbl (MAV).

* puMeHsieTCa ANs orpeaeneHnsl HoMepa MHAEKCA, MCMOMb3yeMOro Npu AO0CTYMNe K MHAEKCU-
pyemMoMy napametpy.

7.8.9. YnpasneHue npusogom VLT HVAC
B HaCTosALWEM pa3aene onncblBatoTCAa KoAbl, KOTOPbIE MOXXHO WUCMNOJIb30BaTh B MOMAX dJYHKLl,VIﬁ n

JaHHbIX coobuieHms Modbus RTU. MonHble onucaHns Bcex rnoseit cooblieHnst NPpUBEAEHbI B pas-
nene CTpykTypa kagpa coobiyeruns Modbus RTU.

7.8.10. Koabl dpyHkuun, nogaepxmBaembie Modbus RTU

Mpotokon Modbus RTU noaaepxuBaeT UCMONb30BaHWE Chefytowmx KoAoB (yHKUMI B rone
yHKUMMN coobLLEeHMS:

DyHKUMA Kopn cdbyHkumn
CumnTaTb C KaTyLIKK 1 hex

CumnTaTb C PerucTpoB BPEMEHHOIO XPaHEeHMS 3 hex
3anucaTb Ha OAHY KaTyLUKy 5 hex
3anucaTb B OAWH Perncrp 6 hex
3anucaTb Ha HECKOJIbKO KaTyLuek F hex
3anucaTb B HECKO/IbKO PErMCcTpOB 10 hex
BbI3BaTh CYETUMK CODOLITUI CBA3N B hex
CoobwmTb NAEHTUD. HOMEP NMOAYMHEH. YCTPOMCTBA 11 hex
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DyHKUMA Koa dpyHkuun Koa noacdyHk- MoadyHkums
T 1]
OvarHoctnka 8 1 Mepe3anyctuTb CBS3b
2 Bo3BpaTuTb perucTp AnarHOCTUKK
10 OUnCTUTb CYETUMKM W perncTp amar-
HOCTMKM
11 Bo3BpaTuTb CYeT coobLIeHW, nepe-
[aBaeMblIx Mo W1He
12 Bo3BpaTtuTb c4eT OWwMbOK CBSI3N MO
LWnHe
13 Bo3BpaTuTb CYET UCKIOUUTENBHBIX
OWMHOK LWNHBI
14 Bo3BpaTuTb CYET COOBLLEHWI MOAYM-
HEHHOro YCTPOWCTBa

7.8.11. UcknounTtenbHbie Koabl

B cny4yae oLIMBKKN B none AaHHbIX OTBETHOIO COOﬁLIJ,GHVIﬂ MOryT NosABNAATLCA NEepPEYUCIEHHbIE HU-
e UCKITIoUNTESbHbIE KoAbl. [10fIHOe onMcaHue CTPYKTYPbl UCKTKOUYUTENBHOMO (T.e. OWKn60YHOro)
OTBeTa NpuBeAeHo B pasaene CTpyKTypa Kagpa coobujeqmns Modbus RTU, [Tosne @yHkymm.

UckniountenbHbii  OnucaHMe UCKIHUYUTENbHOMo KoAa

KOA B noJsie AaHHbIX

(BecaTUYHDbIN)

00 Mcrnonb3yeMblid HOMep NapamMeTpa He CyLlecTByeT

01 OTCyTCTBYET AOCTYN K NapameTpy A1 3anMcu

02 3HayeHne AaHHbIX NPEBbILIAET Npeaenbl napameTpa

03 Mcnonb3yeMblit HXKHUIA MHAEKC He CyLLecTBYeT

04 Twun napaMeTpa He SIBASETCS MacCUBOM.

05 Tvn JaHHBIX HE COrnacyeTcsl C Bbi3BaHHLIM MapaMeTpoM

06 Tonbko cbpoc

07 MN3MeHeHne He gonyckaeTcs

11 HeT goctyna ansa 3anvcu

17 B TekyweM pexuMme M3MeHeHWe AaHHbIX B BblI3BaHHOM MnapaMeTpe
HEBO3MOXXHO

18 [Opyras owwnbka

64 HenpaBunbHbIli aapec AaHHbIX

65 HenpaBunbHas AnvHa coobuieHns

66 HenpaBunbHas AnMHa AaHHBIX UK UX 3HAYEHue

67 HenpaBunbHbIN koA ByHKLUK

130 OTCyTCTBYET AOCTYN MO LWMHE K Bbl3blIBaEMOMY MapameTpy

131 M3MeHeHMe AaHHbIX HEBO3MOXHO, MOCKOJIbKY BblbpaHa 3aBoackast
HacTpovika

7.9. locTyn B napaMeTpam

7.9.1. Onepauum c napamMeTpamMmm

Homep napameTpa (PNU) nepeHocuTCst U3 agpeca peructpa, COAEpPXalLerocs B YATaeMOM WK
3anucbiBaeMoM coobuieHmn Modbus. Homep napameTtpa nepegaetcs B coobuieHne Modbus kak
AEeCATUYHOE YMcno, paBHoe 10 X HoMep napameTpa.
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7.9.2. XpaHeHue AaHHbIX

[JecsatnyHoe 3Ha4yeHune napameTpa "KaTtywka 65" onpeaensier, kyaa 6yayT 3anncbiBaTbCs AaHHbIE

B npeobpasosatene 4actoTtbl: B ICMM3Y n B O3Y (kaTywka 65 = 1) nnm tonbko B O3Y (KaTywwka
65 = 0).

7.9.3. IND (MHAaekc)

MHAekc MaccvBa yCTaHaBNMBAETCS B PEFUCTPE BPEMEHHOMO XpaHeHMs 9 Npu BbI30BE NapaMeTpoB
MaccvBa.

7.9.4. TekcToBbIe 6/10KkHN

MapameTpbl, coxpaHsiemMble B BMAE TEKCTOBbIX CTPOK, BbI3bIBAOTCS TakuMM ke 06pa3oM, Kak u
npo4une napameTpbl. MakcMMarbHbI pa3Mep TekcToBoro 650ka — 20 cumBonoB. Ecnn 3anpoc Ha
CuMTblBaHWE NapameTpa npegHasHadeH ans 60Mblwero Yncna CMMBOJIOB, YEM XPaHUT NapameTp,
OTBET yKopaumBaeTcs. Ecim 3anpoc Ha cuuTbiBaHWE napaMeTpa npegHasHayvyeH Af1s MeHbLuero
yMcna CMMBOJIOB, YeM XpaHWUT napameTp, cBoboaHOEe NPOCTPAHCTBO OTBETA 3amnO/HAETCS.

7.9.5. Koach¢puumeHT npeobpaszoBaHus

PasnuuHble aTpubyThl KaXaoro napamMeTpa NpeacTaBfieHbl B pasaese, rae onuchiBaloTCa 3aBof-
CKMe yCTaHOBKM. [0CKO/bKY 3HAUYeHMe napaMeTpa MOXHO NEPEechINiaTh TOMbKO KaK LIENoe YMCo,
AN15 NEPECHIIKM APOBHOI YacTi uMcna nocie AeCATUYHOW 3ansaToi CiedyeT UCMosb30BaTh KO3GM-
uvumeHT npeobpasosanus. CM. pasaen /7apamerpsi.

7.9.6. 3HaueHus napaMeTpoB

CraHpapTHbie TUNbl JAaHHbIX

CTaHaapTHbIMKM TUMAMK AaHHbIX 9BASKOTCS intl6, int32, uint8, uintl16 un uint32. OHK XpaHAaTCS Kak
perucTpbl 4x (40001 — 4FFFF). YTeHne napamMeTpoB Npon3BoaMTCS € noMowbio dyHkumMm 03HEX
"CunTaTbh C perMcTpoB BpEMEHHOI0 XpaHeHns". 3anMcb NapaMeTpPoB OCYLLECTBSETCS C MOMOLLbIO
dyHkunmn 6HEX "3apaTb 3HaueHWe oaHOro permctpa” ans ogHoro perucrtpa (16 6utoB) 1 dyHK-
umm 10HEX "YCTaHOBWTbL 3Ha4YeHUs HECKOMbKUX peructpoB" ans AByx pernctpos (32 6uTta).
[nanasoH cumTbiBaeMbIX pa3MepoB: oT 1 peructpa (16 6utoB) ao 10 peructpos (20 cMMBONOB).

HecraHpapTHble TUMbI AaHHbIX

HectaHaapTHble TUNbI AaHHBIX — TEKCTOBbIE CTPOKM; OHU XPaHATCA Kak peructpbl 4x (40001 —
4FFFF). MapaMeTpbl CYMTLIBAOTCS C NOMOLLbIO GyHKUuM 03HEX "CuntaTh perncTpbl BpEMEHHOIO
XpaHeHus" 1 3anMcbiBaloTCs € NoMoLblo dyHKumn 10HEX "3apaTb 3HaUYEHUSt HECKONMbKUX peru-
cTpoB". lnanasoH cuMTbIBaeMbIX pa3mepoB: oT 1 peructpa (2 cumsona) ao 10 peructpos (20
CMMBOJIOB).

7.10. NMNpumMepbl

7.10.1.

152

MprBeAeHHbIE HUXXE NPUMEPLI MTIOCTPUPYIOT pasnnyHble koMaHabl Modbus RTU. B cnyyae no-
ABNEHUS OLINOKKM cM. pa3aen "McknioumTenbHble Koapl".

CumntbiBaHMe cocTtosiHus KaTtywku (01 HEX)

OnucaHune
OTa dyHKUMs cumTbiBaeT coctosiHne ON/OFF (BKJ1./BbIKJ1.) undpoBbix BbIXx0A0B (KaTyluek) npe-
obpasoBaTesns 4acToTbl. YTeHne LMPKYNSIPHbIX COOBLLEHNIA HE NOAAEPXKMBAETCS.
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3anpoc
3anpocHoe coobLieHre onpeaensieT HavyaabHy KaTyLKy U KOMYECTBO CHMTLIBAEMbIX KaTyLUeK.
Apfpeca KaTyLweK Ha4YMHAKTCA C HYNeBOro, T.€. agpecoM KaTywku 33 6yaet 32.

MpuMep 3anpoca Ha cYnTbiBaHWE KaTylek 33-48 (CoBO COCTOSIHMS) U3 NOAYMHEHHOMO YCTPON-

crea 01:
HanmeHoBaHue nons Mpumep (HEX)
Aapec NoAYMHEHHOTO YCTPOMCTBa 01 (appec npeobpasoBaTens 4acToThbl)
DyHKUMS 01 (cunTaTb C KaTyLLKK)
HauanbHblii agpec HI 00
HayanbHbln agpec LO 20 (aecaTuyHbln agpec 32)
Yucno Toyek HI 00
Yucno Toyek LO 10 (pecsTMYHbIA agpec 16)
KoHTtpornb owwnbok (CRC) -

OTBser

CoCTOsiHME KaTyLUKN B OTBETHOM CO0bLUeHnM HOpMMPYETCS KaK OAHA KaTyllka Ha 6uT nons aaH-
Hbix. COCTOsIHME yKa3blBaeTcs cneaytolmm obpasom: 1 = ON (BKJ1.); 0 = OFF (BbIKJ1.). Mnaatwmuii
61T NepBoro H6aliTa AaHHLIX COAEPXUT KaTYLLKY, aipec KOTOPOM ykasaH B 3anpoce. OcTasbHble
KaTyLLUKV CneaytoT B HanpaB/ieHUM CTapLUEro KoHUa 3Toro 6aiTa 1 "oT MnajLwero K ctaplemy" B
nocneayrowmx 6anTax.

Ecnu uncno Bo3BpalLeHHbIX KaTyLek He KpaTHO 8, OCTanbHble 6UTbl KOHEYHOrO baliTa AaHHbIX
6yayT 3anosHeHbl HynsiMKU (B HanpaBfieHWW cTapluero koHua 6aiiTa). Mone cyeta 6aliToB onpe-
LENSET YNCIIO NOSHbIN 6aATOB AaHHbIX..

HanmeHoBaHue nonsi Mpumep (HEX)

Azpec noAYMHEHHOrO YCTPOIiCTBa 01 (appec npeobpasoBaTesnisi 4acToThbl)
®yHKuMA 01 (cumTaTb C KaTyLLKK)

Cuert 6aliToB 02 (2 6aiiTa faHHbIX)

[JaHHble (kaTywkun 40-33) 07

[JaHHble (kaTywku 48-41) 06 (STW=0607hex)

KoHTponb owmnbok (CRC) -
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7.10.2. ®opcupoBaThb 3anncb Ha oAHY KaTyuwKy (05 HEX)

OnucaHue

STa YHKUMSA BbI3bIBAET 3aMUCb Ha OAHY kaTylky nmbo ON (BKJ1.), nnbo OFF (BbIKJ1.). B cnyyae
LIMPKYJISIPHOM pacchbinikn 3Ta OyHKUMS AaeT OAVMHAKOBbIE 3afjaHuMsi KaTyLIKaM BO BCeX Npucoeam-
HEHHbIX MOAYMHEHHbIX YCTPOACTBAX.

3anpoc

3anpocHoe cooblueHue onpeaenseT KaTyLKy 65 (ynpasneHue 3anvcbio napaMeTpa), Ha KOTopyto
Hanpas/ieHo AelcTBue. Afpeca KaTyLleK HauYMHAKTCS C HYNeBoro, T.e. aApecoM KaTyLku 65 by-
aet 64. ®opcuposatb AaHHble = 00 00HEX (OFF) nnn FF 00HEX (ON).

HanmeHoBaHue nons Mpumep (HEX)

Anpec NoAYMHEHHOrO YCTPOMCTBa 01 (appec npeobpazoBaTens YacToThl)
DyHKUNS 05 (3anucaTb Ha OAHY KaTyLKY)
Anpec kaTywku HI 00

Appec kaTywku LO 40 (kaTywka N2 65)

®dopcmpoBaTb AaHHble HI FF

dopcupoBaTh AaHHble LO 00 (FF 00 = ON)

KoHTponb ownbok (CRC) -

OTBetr
HopManbHbIM OTBETOM SIBMISIETCS OTPaXXEHWE 3anpoca, BO3BpALLEHHOE MOC/e TOro, Kak 6blno
$opcMpoBaHO COCTOSIHME KaTYLLKM.

HanmeHoBaHue nons Mpumep (16-pruHbIiA)
Aapec NoAYYMHEHHOrO YCTPOWUCTBA 01

DyHKUMS 05

®opcuposatb AaHHble HI FF

®opcuposatb AaHHble LO 00

Konnuectso katylek HI 00

Konunuectso kaTtywwek LO 01

KoHTponb owmbok (CRC) =
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 7. MoHTaX 1 HacTpoika RS-485

7.10.3. ®opcupoBaThb 3anucb Ha HeCKoJ1bKO KaTtywek (05 HEX)

OTa yHKUMa dopcupyeT nepeBos KaTylweK B nocnegoBaTenbHOCTM nnbo B nonoxeHne ON
(BKJ1.), nn6o B nonoxeHue OFF (BbIKJ/1.). B criyyae LmMpKynsipHOM pacchbiiku 3Ta dyHKUMS AaeT
OAMHaKOBbIE 3aAaHMNs KaTylLKaM BO BCEX NPUCOEAMHEHHBIX MOAYMHEHHBIX YCTPOMCTBAX. .

3anpocHoe coobuieHne onpeaensieT Gopcupyemble KaTywku ot 17 go 32 (ycraBka CKOPOCTH).
Azpeca KaTyLllek Ha4YMHaKTCa C Hy/IeBOro, T.e. aApecoM KaTywkn 17 6byaet 16.

HanmeHoBaHue nons Mpumep (HEX)

Aapec NoAYMHEHHOrO YCTPOUCTBa 01 (appec npeobpazoBaTens YacToThl)
OyHKUMA OF (3anucaTb Ha HECKOJIbKO KaTyLuek)
Apnpec kaTywku HI 00

Aapec kaTywku LO 10 (appec kaTywku 17)

KonunuyectBo kaTywek HI 00

KonnuectBo katywek LO 10 (16 kaTywwek)

Cuyert 6aliToB 02

dopcupoBaTb AaHHble HI 20

(kaTywku 8-1)

®opcupoBatb AaHHble LO 00 (3agaHue = 2000hex)

(kaTywku 10-9)

KoHTtpornb owwnbok (CRC) -

OTBer
B HOpManbHOM OTBETE BO3BPALLAETCS aApec NOAYMHEHHOMO YCTPOWCTBA, Koa (yHKUMM, HaYab-
HbI1 afpec 1 KONMYeCTBO (POPCUPOBAHHBIX KaTYLLEK.

HanmeHoBaHue nonsi Mpumep (HEX)

Anpec NoAYMHEHHOrO YCTPOMCTBa 01 (appec npeobpasoBaTensi YacToThl)
®OyHKUMA OF (3anucaTb Ha HECKOMbKO KaTyLuek)
Anpec kaTywkn HI 00

Agpec kaTywku LO 10 (appec kaTywku 17)

Konunuectso katywwek HI 00

KonunuecTso kaTtywek LO 10 (16 kaTywwek)

KoHTponb owmnbok (CRC) =

MG.11.B4.50 - VLT® aBnsieTcst 3aperucTpupoBaHHbIM TOBapHbIM 3HAakoM koMnaHuy Danfoss 155



7. MoHTax 1 HacTpoika RS-485

M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
HVAC Drive

7.10.4. CymuTtaTb C perncTtpoB BpeMeHHOro xpaHeHus (03 HEX)

156

OnucaHue

3Ta YHKUMSI CUMTBIBAET COAEPXXUMOE PErUCTPOB BPEMEHHOrO XPaHEHWsl B MOAYMHEHHOM YC-

TpouncTee.

3anpoc

3anpocHoe coobLUeHWe OnpeaensieT HadabHbI PEFUCTP M KONIMYECTBO CYUTHIBAEMBIX PEMUCTPOB.
Azpeca permcTpoB Ha4MHAKOTCS C HYNEBOro, T.€. aapecamm pernctpos 1-4 6yayt 0-3.

HanmeHoBaHue nons

Anpec NoAYMHEHHOrO YCTPOMCTBa
QyHKUNS

HauanbHbiii agpec HI
HauyanbHbi agpec LO

Yucno Tovek HI

Yucno Toyek LO

KoHTponb ownbok (CRC)

Mpumep (HEX)

01

03 (cumTaTb C pErNCTPOB BPEMEHHOIO XpaHEHMS)
00

00 (aapec kaTywkn 17)

00

03

OTBeT

[aHHble peructpa B OTBETHOM cO0bLLEHUM HOPMUPYIOTCS Kak ABa 6aiTa Ha Kaxablil perucTp ¢
[BOWYHBIM COAEPXMMbIM, BbIPOBHEHHbIM M0 MPaBOMy Kpak BHYTPU KaXaoro 6aiTa. Y kaxzaoro
perucTpa nepsblil 6alT cOAEPXUT CTaplume 6UThl, @ BTOpoN 6aiT — MnaaLmve.

HanmeHoBaHue nons
Aapec noAYMHEHHOro YCTPOICTBa
DyHKUMNS

Cyer 6aiiToB

[aHHble HI

(Peructp 40001)
[aHHble LO

(Peructp 40001)
[aHHble HI

(Peructp 40002)
[aHHble LO

(Peructp 40002)
[aHHble HI

(Peructp 40003)
[aHHble LO

(Peructp 40003)
KoHTponb owmnbok
(CRC)

Mpumep (HEX)
01
03
06
55
AA
55
AA

55

MG.11.B4.50 - VLT® gBnsieTcss 3aperucTpmpoBaHHbIM TOBAapHbIM 3HAaKOM KoMaHun Danfoss



PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
HVAC Drive 7. MoHTaX 1 HacTpoika RS-485

7.10.5. YcraHoBKa ogHoro perucrpa (06 HEX)

OnucaHue
STa ¢yHKUMSI YCTaHaBNMBAET 3HAYeHNE B OAHOM PErncTpe BPEMEHHOMO XpaHeHMs!

3anpoc
3anpocHoe coobuieHne onpeaenseT ycTaHaBIMBaEMOe 3adaHne perncrpa. Agpeca permcTpoB Ha-
UMHAIOTCS C HYNIEBOro, T.€. agpecom peructpa 1 6yget 0.

HanmeHoBaHue nons Mpumep (HEX)
Aapec NoAYMHEHHOrO YCTPOUCTBa 01

OyHKUMA 06

Aapec pernctpa HI 00

Appec peructpa LO 01
YcraHaBnvBaeMble AaHHble HI 00
YcTtaHaBnmBaeMble AaHHble LO 03

KoHTtpornb ownbok (CRC) -

oTBer
Response The normal response is an echo of the query, returned after the register contents have

been passed.

HanmeHoBaHue nonsi Mpumep (HEX)
Anpec noAYMHEHHOro YCTPOMCTBa 01

DyHKLMS 06

Aapec perucrtpa HI 00

Anpec peructpa LO 01
YcraHaBnvBaeMble AaHHble HI 00
YcTaHaBnvBaeMble faHHble LO 03

KoHTposnb owmnbok (CRC) =
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
7. MoHTax 1 HacTponka RS-485 HVAC Drive

7.10.6. YcTtaHOBKa Heckonbkux peructpos (10 HEX)

OnucaHue
OTa yHKUMA YCTaHaBNMBaET 3Ha4yeHMe B MOC/EA0BATENbHOCTM PEMMCTPOB BPEMEHHOIO XpaHe-
HUS.

3anpoc

3anpocHoe cooblieHne onpeaensieT yCTaHaBNMBaeMble 3afiaHnsl PerucTpoB. Adpeca perncrpos
HaUMHAKOTCA C HYNeBOro, T.e. aapecoM peructpa 1 6yaet 0. MpuMep 3anpoca YCTaHOBKM ABYX
pernctpoB (ycTaHaBnMBaeMbiit napameTp 1-05 = 738 (7,38 A)):

HanmeHoBaHue nons Mpumep (HEX)
Anpec NoAYMHEHHOrO YCTPOMCTBa 01
QyHKUNS 10
HauanbHbiii agpec HI 04
HauyanbHbi agpec LO 19
Yucno perncrpos HI 00
Yucno peructpos LO 02
Cyer 6a1ToB 04
3anucatb AaHHble HI 00
(Peructp 4: 1049)

3anucaTb AaHHble LO 00
(Peructp 4: 1049)

3anucatb AaHHble HI 02
(Peructp 4: 1050)

3anucaTb AaHHble LO E2
(Peructp 4: 1050)

KoHTponb owmnbok (CRC) -

oTBeTr
B HopManbHOM OTBETE BO3BPALLAETCs afpec NOAYMHEHHOrO YCTPOMCTBA, KOA (DYHKLMM, Hauamb-
HbI aApec U KONMYECTBO YCTaHOB/EHHbIN PErncTpoB.

HanmeHoBaHue nons Mpumep (HEX)
Aapec noAYMHEHHOro YCTPOMCTBa 01

DyHKUMS 10

HauanbHbii agpec HI 04

HauanbHbiii agpec LO 19

Yucno perncrpos HI 00

Yucno pernctpos LO 02

KoHTponb owmbok (CRC) =
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PyKOBO/ZCTBO MO NpOeKTUpoBaHuio VLT®

HVAC Drive

Danfiti

7.11. Npocdunb ynpasnenuna FC Danfoss

7. MoHTaX 1 HacTpoika RS-485

7.11.1. KomaHpgHoe cnosoé) cooTBeTcTByouwee npodunto FC(nap.

8-10 =

Mpocdunb F

Master—slave

130BA274.10

CTW

Speed ref.

Bit
no.: 115 14 13 12 11

109876543210

3HauyeHune 6uta = 0

3HayeHue buta = 1

3HaueHve 3apaHus

3HayeHune 3aaaHns

TopMoXXeHWe NMOCTOSIHHLIM TOKOM
Bbi6er

BbICTPbIi OCTaHOB

®UKCMpoBaTh BbIXOAHYH YacTOTY.
OcTaHoB ¢ 3aMeasieHneM

Het dyHKumn

Het dyHKumn

MN3meHeHwne ckop. 1

[JaHHble He AefCTBUTENbHbI

HeT dyHKumm

Het dyHKumn

Habop napameTpoBs

Habop napameTpoB

Het dyHKkumn

BHeLHWI BbI6OP, M1aaLuMii paspsa
BHeLWHWI BbIGOP, CTapLumii paspsg
3ameaneHve

Het Bbibera

3ameaneHve

Mcnonb3oBaTb M3MEHEHWe CKOPOCTH
Myck

Cbpoc

®dukc. yacT.

N3meHeHwne ckop. 2

[JaHHble AefCTBUTENbHbI

Pene 01 BkntoyeHo

Pene 02 BkntoyeHo

Mnagwwii paspsia Boibopa
CrapLumii paspsia Bbibopa

Pesepc

PacumdposBka ynpasnsiowmnx 6MToB

Butbl 00/01

BuTbl 00 1 01 ucnonb3yloTcs ANst BbIBOpa OAHOr0 M3 YETbIPEX 3HAYEHWIt 3afiaHus, npeasapu-

TeNbHO 3anporpaMMmMpoBaHHbIX B NapameTpe 3-10 /IpegycraHoB/IEHHOE 3a4aHne B COOTBETCTBUU

C NpUBEAEHHON HMXXeE Tabnuuei:

MporpamMmupyemMoe 3HadeHue [lap. but 01 But 00
3afiaHuns

1 3-10 [0] 0 0

2 3-10[1] 0 1

3 3-10 [2] 1 0

4 3-10 [3] 1 1

BHMMaHue

BXOAax.

3HauyeHue napameTpa 8-56 Bbib0p rpesyCcTaHoBIEHHOIrO 3a4aHus OnpeaenseT, Kak
6uT 00/01 nornyeckn o6BLEANHSIETCS C COOTBETCTBYIOLLEN (PYHKLMEN Ha LUMDPOBLIX
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
7. MoHTax 1 HacTponka RS-485 HVAC Drive
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But 02, TOPMOXXEHNE NOCTOSAHHLIM TOKOM:

But 02 = ‘0’ NpnBOANT K TOPMOXKEHUIO MOCTOSIHHLIM TOKOM U K OCTaHOBY. TOK U ANIMTENbHOCTb
TOPMOXEHUS YCTaHABMBAKOTCA B napameTpe 2-01 7ok TOPMOXKEHMST TOCTOSIHHBbIM TOKOM W Napa-
MeTpe 2-02 Bpemsi TOpMOXeHMS MOCTOSHHBIM TOKOM . BT 02 = '1' Bbi3blBaET M3MEHEHME CKOpO-
CTu.

but 03, ocTaHoB Bbiberom:

But 03 = '0": npeobpa3osaTtenb YacToTbl HeMeaneHHo "oTnyckaeT" asuratenb (BbIXOAHbIE TPaH-
3ucTopsbl “3anupatotca”), Tak 4To ABuratesbs cBo6oAHO BpallaeTcs A0 octaHoBa. but 03 = 1"
€CNM BbIMOJSTHEHbI MPOYKE YCIIoBKSA NycKa, Npeobpa3oBaTesib YacTOThl 3aMyCcKaeT ABUraTenb.

BHuMaHue
3HauyeHne napameTpa 8-50 Bribop Bribera onpepensieT, Kak 6ut 03 nornyeckun 06b-
€MHSIETCS C COOTBETCTBYIOLLEN yHKUMEN Ha UMbPOBOM BXOAE.

BuT 04, 6bICTPbIN OCTaHOB:
But 04 = ‘0" BbI3bIBAET CHWMXXEHME CKOPOCTW BpalleHns ABuraTens A0 ocTtaHoBa (yCTaHaBnu-
BaeTcs B napameTtpe 3-81 Bpems 3ameg/1. 6biCTp. OCTaHOBA).

BuT 05, dukcaums BbIXOAHOW YacTOTbI

But 05 = '0": dukcmpyeTcs Tekyllas BbixoaHas yactota (B 'u). MameHeHue 3admkcpoBaHHOM
BbIXOAHOM YacTOTbl NPOMU3BOAMTCS TOSIbKO C MOMOLLbIO LMGpPOoBbLIX BXOAOB (MapamMeTpbl oT 5-10
[0 5-15), 3anporpaMMmMpoBaHHbIX AN BbINONHEHNS DYHKUNW YBE/MYEHNE CKOPOCTU NN YMEHB-
LIeHNE CKOPOCTH.

BHMMaHue
Ecnu aktmeBmanpoBaHa hurkcaums BbIxogda, TO OCTaHOBMTb Npeobpa3oBaTesb YacTo-
Tbl MOXHO TOJIbKO CrieaytoLwmMm cnocobamu:

. Bbut 03, ocTaHOB BblGErOM
. BuT 02, TOPMOXKEHME MOCTOSAHHBIM TOKOM

. Lindposoit Bxoa (napametpbl o1 5-10 go 5-15), 3anporpaMMupoBaH Ha
TOpMOXKeHMNE MOCTOSIHHBIM TOKOM, OCTaHOB Bblberom inn C6pocvi OCTaHoB
BbIOEroM.

but 06, 0OCTaHOB/NYCK C U3MEHEHUEM CKOPOCTY:

But 06 = '0": Bbi3biBaeT OCTAHOB M 3aCTaBASET ABUraTeslb CHMXXaTb CKOPOCTb A0 OCTaHoOBa C Mo-
MOLLbIO BbIBpaHHOro napameTpa 3ameasieHns (napamertp but 06 = '1': MNMo3BonsieT npeobpasosa-
TENI0 4YacToTbl 3anNyCTUTb ABUraTeslb, €CNN BbINOJIHEHBI NMpo4Kne yC/1oBUA Nnycka.

BHuMaHue

BbibepuTe 3HaueHne napameTpa 8-53 Br/bop riycka C uenbio onpeaenuTb, Kak 6ut
06 "OcTaHOoB/NyCK C U3MEHEHMEM CKOPOCTU" NOrMyeckn obbeanHSEeTCs C COOTBET-
cTBYlOLEN (hyHKUMEN Ha LUMPOBOM BXOZE.

but 07, cbpoc: but 07 = '0": HeT cbpoca but 07 = "1": C6poc oTkntoueHms. COpoc akTUBUpyeTcs
no nepeaHeMy poOHTY CUrHana, T.e., NPy Nepexofe curHana ot norudeckoro "0" K noruyeckomn
ll1||.

but 08, dumkcaumns YacToTbl:
But 08 = '1’: BbIxOAHas YacToTa onpeaenseTcs napameTpoM 3-19 @ukc. ckopocrs.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
7. MoHTaX 1 HacTpoika RS-485

HVAC Drive

But 09, BbI6Op M3MEHEHMS CKOpOCTK 1/2:
BuT 09 = "0": pelicTByeT M3MeHeHne ckopoctu 1 (napameTpsl oT 3-40 po 3-47). but 09 = "1":
JENCTBYET M3MeHeHne ckopocTu 2 (napameTpsbl oT 3-50 ao 3-57).

BuT 10, fJaHHble HeAeNCTBUTENbHbI/AaHHbIE AEACTBUTESIbHbI:

YkasbiBaeT npeobpasoBaTento YacToTbl, MCMOb30BaTb UAN UTHOPUPOBaTb KOMaHAHOE CoBO. byt
10 = '0": komaHaHoe cnoBo urHopupyetcsa. but 10 = ‘1": kOMaHAHOE CNOBO MCMONb3yeTcs. JTa
(yHKUMS nMeeT BonbLUoe 3HaYeHNe, MOCKO/bKY HE3aBMCMMO OT TUMa UCMOMb3yeMON TeNlerpamMmmbl
B Hell Bceraa CoaepXuTCsl KOMaHAHOe CloBO. TakuM 06pa3oM, KOMaHAHOE CHI0BO MOXHO OTKO-

UYnUTb, €C/n He Tpe6yeTc;| €ro ncnonb3oBaHUE Npu 06HOBNEHUN UMM YTEHWUM NnapaMeTpoB.

but 11, pene 01:
but 11 = "0": pene He akTuBM3npoBaHo. but 11 = "1": pene 01 aKTMBM3NPOBAHO MpW YCOBUM,

yTO B napametpe 5-40 Pesre @pyHKLmii BbIBpaHO KomargHoe c/ioBo, 6uT 11.

but 12, Pene 04:
Bbut 12 = "0": Pene 04 He akTMBM3NpOBaHo. but 12 = "1": pene 04 akTMBM3NPOBAHO NMpPW YCI0BUMU,
yTo B napametpe 5-40 Pesre gpyHkumii BbIbpaHo KoMargHoe c/ioBo, 6uT 12.

butbl 13/14, Bbi6Op Habopa: Habop BuT 14 BuT 13

BuTbl 13 1 14 ncnonb3ytoTtcs 4515 Buibopa sio- 1 0 0

60ro 13 yeTblpex HabopoB NapamMeTpoB MeHIO 2 0 1

B COOTBETCTBMM C NPUBEAEHHON Tabnuueil.. i 1 (1)

3Ta YHKUMS BO3MOXHA TOMbKO B TOM Chy- BHUMaHue

yae, ecnm B napametpe 0-10 Ak7TuBHbIA Ha- 3HaueHve napametpa 8-55 Bs/-

60p BbIGPAH BAPUAHT HECKO/IEKO HabOPOB. 60p Habopa onpepensieT, Kak
6ut 13/14 nornyeckn ob6beanH-
SeTC C  COOTBETCTBYHOLUEW
¢yHKUMEN Ha UMGPOBLIX BXO-
Jax.

but 15, peBepc:
but 15 = '0": HeT peBepca. but 15 = "1"; peBepc. MNpu 3aBOACKOI HAaCTPOMKe 3HaYeHWe napaMeTpa

8-54 Bbib0p peBepcayCTaHaBNMBAET yrpaB/iEHNE PEBEPCOM C MOMOLLbIO LMdpoBoro Bxoaa. but
15 BbI3bIBAET pEBEPC TONBKO B TOM CJlyYae, ecnv BbibpaH OANH U3 CReaytoLnX BapUaHToB: No-
cnepoBaTenbHast cBsidb, norndyeckoe "UJIN" nnn normyeckoe "N".
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7. MoHTax 1 HacTpoika RS-485

Danfiti

PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®

HVAC Drive

7.11.2. CnoBo coCTOsiHMS, cooTBeTcTBYylouwee npocdpuno FC (STW)

(nap. 8-10 = npocfmnb FC)

Slave—master

130BA273.10

STW

Qutput freq.

Bit
no.: 115 14 13 12 1

1109876543210

but But =0 but =1

00 YripaBneHve He rotoBo YnpaBneHve rotoso

01 MNpuBoAa He roTos MpuBog roTos

02 Bbi6er PaspeLueHo

03 HeT owmnbku OTKNIoYeHNE

04 Het owmbku Owwbka (HeT OTKIOHEHNS)

05 3ape3epBypoBaHo -

06 Het owmbku OTKIII0UEHME C 65I0KMPOBKOM

07 HeT npeaynpexaexus MpeaynpexaeHune

08 CKopoCTb BpaLleHus # 3afaHue CKOpOCTb BpalleHns = 3afaHve
09 MecTHoe ynpasneHune YripaBneHve no wuHe

10 YactoTa BHe AuanasoHa. YacrtoTa B 3aflaHHbIX npeaenax
11 He ncrionb3yetcs B pabote

12 lpuBoa B HopMe OCTaHOB, aBTOMATUYECKUIA MYCK
13 HanpseHve B Hopme lNpeBblleHne HanpsXKeHNs

14 KpyTsiLuMii MOMEHT B HOpMe lNpeBbllleHMe KPyTALEro MOMEHTa
15 TaliMep B HopMe MpeBbilweHne TaliMepa

061bsicHeHMe 6UMTOB COCTOAHUA
But 00, ynpaBneHue He rotoBo/roToBo:

But 00 = '0": npeobpasoeaTtenb YacToThbl OTKAO4aeTcs. but 00 = '1": cuctema ynpasneHus npe-
06pazoBaTens YacToTbl FOTOBA, HO HE rAapaHTMPYETCs NOSTyHYEHWE MMTAHUS CUOBLIM H6710KOM (Mpu

MUTAHUN CUCTEMbI YNIPABNEHUS OT BHELIHErO UCTOYHMKA 24 B).

but 01, npuBOA rOTOB:

But 01 = '1": npeobpa3oBaTenib HYacTOTbl FOTOB K paboTe, HO yepe3 unbpoBbie BXOAbI UK MO

rnocnefoBaTeNIbHOW CBSA3M NOAAETCS KOMaHAa OCTAHOB BbIGErOM.

but 02, 0cTaHOB BbIGErOM:

but 02 ='0": npeobpa3oBatenb YacToThl "oTnyckaeT" asurartenb. but 02 = '1': npeobpasosartens

4acCToThbl 3anyCKaeT ABUraTesnb KOMaHAOVI nycka.

But 03, HET OLIMBKM/OTKAOYEHME:

Bbut 03 = '0": npeobpa3oBaTenb YacTOTbl HE HAaXOAUTCS B COCTOSIHUM OTKasa. but 03 = '1": npe-
obpaszoBaTtenb 4acToTbl OTK/OHaeTcs. [ns BoccTaHoBneHMs: paboTel Haxxmute [Reset].

but 04, HeT owmnbku/owmnbka (6e3 oTkIOYEHNS):
but 04 = '0": npeobpa3oBaTenb YacToTbl HE HAXOAUTCS B COCTOSIHUM OTKasa. but 04 = '1": npe-
ob6pazoBaTesnb 4acToTbl 0OTOOpaXaeT OLWNOKY, HO He OTKJIIoYaeTCs.

but 05, He ncnonb3yeTcs:
B cnose coctosHus 6uT 05 He ucnonb3yeTcs.
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
7. MoHTaX 1 HacTpoika RS-485

HVAC Drive

BuT 06, HET OLINGKM / OTK/IHOYEHME C 6NOKMPOBKOM:
But 06 = '0": npeobpa3oBaTenb 4YacToOTbl HE HAXOAUTCSH B COCTOSHMM OTKa3a. but 06 = ‘1 npe-
obpa3oBaTenb YacToTbl OTKOYEH U 610KMPOBaH.

but 07, HET npeaynpexaeHvs/npeaynpexaeHue:
BuT 07 = '0": HeT npeaynpexaeHui. but 07 = '1": nosBunock NpeaynpexaeHue.

Bbut 08, cKOpOCTb # 3adaHue/CKOpOCTb = 3adaHue:

But 08 = '0": gBuraTenb paboTaeT, HO TeKyLlas CKOPOCTb OT/IMYAETCS OT NpeayCTaHOBJIEHHOIO
3a4aHns CKOpoCTU. Takas cuTyaums BO3MOXKHA, HanpuMep, Koraa npouMcxoauT pasroH/3ameane-
Hue npw nycke/ocTaHoBe. byt 08 = '1”; ckopoCTb ABUraTenst COOTBETCTBYET NpeayCTaHOBIEHHOMY
3a4aHMI0 CKOPOCTMU.

but 09, MecTHoe ynpaBneHune/ynpasaeHve no WuHe:

Bbut 09 = '0": Haxkumaetcsa kHornka [STOP/RESET] Ha 6noke ynpaeneHust nnu B napametpe 3-13
Mecro 3aganns BoibpaHo MecTHoe yripassieHue. YnpasneHue npeobpasosatenemM 4actoTbl C no-
MOLLIbtO NOCNeA0BaTENbHON CBSA3WN HEBO3MOXHO. BT 09 = '1' yka3biBaeT Ha BO3MOXHOCTb Ynpa-
BNeHMs npeobpa3oBaTtenieM YacToThl Mo WwiuHe fieldbus / B pexxume nocnenoBaTenbHOM Nepeaayn.

But 10, npegen 4acTtoTbl BHE AMana3oHa:

But 10 = ‘0" BbIXxOAHAs YacCTOTa AOCTMI/Ia 3HAYEHUS], YCTAHOBJIEHHOrO B napameTpe 4-11 HikH.
1peges ckop. ABuratesig unn B napametpe 4-13 BepxH. nipegen ckop. gsuraresnsd. but 10 = "1";
BbIXO4Hasl YacToTa HAaXOAWUTCS B 3aAaHHbIX Npeaenax.

but 11, He paboTaeT/paboTaeT:
but 11 = '0": pBuratens He paboTtaeT. but 11 = '1’: npeobpa3zoBaTent 4YacTOTbl MOYYAET CUTHa
nycKa unu BbIxoaHas YactoTa npesbiwaeT 0 'y,

But 12, npuBoa B HOpME/OCTaHOB/IEH, aBTO3aNyCK:
But 12 = '0": BpeMeHHbI NeperpeB MHBEpPTOpa OTCYTCTBYET. but 12 = '1"; MHBEpPTOpP OCTAHOB/IEH
n3-3a neperpesa, HO He OTK/IIYAETCs U BO306HOBUT paboTy, Kak TOSIbKO Neperpes NpeKkpaTuTCs.

but 13, HanpskeHne B HOpMe/BbIXOA 3a Npeaen:
But 13 = '0": HET NpeaynpeXxaeHnin 0 HanpskeHnn. buT 13 = '1"; HanpsH>keHWe NOCTOSIHHOrO TOKa
B NMPOMEXYTOYHOM Lieny npeobpasoBaTess YaCToTbl C/IMLIKOM Masio UK C/IMLLIKOM BESMKO.

BuT 14, KpyTSLWMIA MOMEHT B HOPME/BLIXOA 3a Npeaen:

BuT 14 = '0": TOK ABMraTensl MeHblle, YeM TOK NpeaesibHOro MOMeHTa, YCTAHOB/EHHLIV B Napa-
meTpe 4-18 [Ipegesn rio Toky. but 14 = '1": npeBbIlWEeH Npeaen KpyTsWwero MOMeHTa, YCTaHOBJEH-
HbIi B napameTpe 4-18 /Ipegesn rio Toky.

buT 15, TalMep B HOpMe/BbIXOA 3a Npeaen:
BuT 15 = ‘0": TaliMepbl ANs TENIOBOM 3aLMThl ABUraTeNs U TENOBOW 3alMTbl NpeobpasoBaTens
yacToTbl He nepewnu npeaen 100 %. but 15 = '1": oanH K3 TariMepoB npeBbicun npeaen 100 %.

BHMMaHue
Ecnv noTepsiHa CBSI3b MEXAY AOMONHUTENbHBIM YCTPOUCTBOM Interbus 1 npeobpas-
oBaTesIeM YacToTbl UK Npou3oLuesn c6oli BO BHYTPEHHEN CBSI3W, BCe 6UTLI B C/IOBE

coctosiHmsa (STW) yctaHaenmsatoTcs Ha ‘0’
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7. MoHTax 1 HacTpoika RS-485
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7.11.3. 3HauyeHuMe 3afaHNUA CKOPOCTU nepeaaym rno LmHe
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3HadeHne 3agaHusl CKOpOCTW MnepeaaeTcs B

Master—slave

npeobpa3oBaTesib YacToTbl Kak OTHOCMTENb- 16bit
HOe 3HauyeHue B NpoLeHTax. 3HauyeHne nepe- ’ CTW Speed ref.
paetcs B popme 16-61MToBOro Cnoga: B Lenblx Slave—master
ymcnax (0-32767) 3HaveHue 16384 (4000 B Acfual oufpul
| sTW pct
16-pnuHom dopmate) cooteeTcTByeT 100 %. 9. S —
OTtpuuaTenbHble yncnia hpopmMaTMpyroTCcs € Nno-
MOLUbIO [ABOMYHOrO AonosnHeHus. Tekylias
BbIxoAHass 4actota (MAV) macwTabupyetcs
TaKMM ke 06pa3oM, Kak U 3aaHune Mo LUKHE.
3apaHue n MAV Macwtabupylotcs cneayto-
LWMM 0bpazom:
—-100% 0% 100%
(COQ00hex) (Ohex) (4000hex)
P 33—
ar.3-00 set fo Reverse Forward
[1] -mox— +max
Par.3—-03 0 Par.3—-03
Max reference Max reference
0% 100%
(Ohex) (4000hex)
L _
Par.3—00 set to | | Forward
[0] min—=max L
| |
Par.3-02 Par.3—-03

130BA277.10

Min reference

Max reference
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PyKOBOACTBO M0 npoekTupoBaHuio VLT® M
8. Mounck 1 ycTpaHeHne HeMcrpaBHOCTEN

HVAC Drive

8. NMouck u ycTtpaHeHMe HeucnpaBHOCTEeN

8.1.1. ABapuiiHble CUrHaNbl U NpeaynpexaeHus

MpeaynpexaeHne nu aBapMﬁHbIVI CUrHan nogaeTcsa COOTBETCTBYHOLWMM CBETOANMOAOM Ha nepe-
[HeW naHenu npeobpa3oBaTtens 4YacToTbl M OTOBpaxaeTcs Ha Auchnee C NOMOLLBIO KoAa.

MpeaynpexaeHne oCTaeTcs akTUBHbLIM A0 YCTPaHEHUS ero NpuymnHel. Mpu onpeaeneHHbIX ycno-
BUAX pa60Ta ABuraTtens MoxeT npoaomkaTbca. Mpeaynpexaatolme coobuieHns MoryT 6bITb
KPUTUYECKMMU, HO 3TO HE obs3aTencHo.

B cnyuae aBapuitHOro curHana npeobpasoBaTesib YacToThl ByAeT OTKOYUEH. [11 BO306HOBNEHMS
paboTbl aBapUiMHbIE CUTHASbI A0MKHbI 6bITb COPOLLEHBI MOCNE YCTPAHEHUS MX MPUYMHBI. ITO MO-
XET 6bITb BbIMOMHEHO YEThIPLMS MY TAMU:

1. Haxkatnem kHonku cbpoca [RESET] Ha naHenu ynpasnenus LCP.

2 Yepes umcpoBoii BXoA C MOMOLLbLIO (yHKUMK “Copoc”.

3. Mo kaHany nocneaoBaTeNbHOW CBSI3W/A0NONHUTENbHOW WwnHe fieldbus.
4

MyTem aBTOMaTU4eckoro cbpoca ¢ nomoLbto GyHkUMn [Auto Reset], koTopas ansa npu-
Boaa VLT HVAC ycraHoBneHa no ymonuyauuto. CM. rigpametp 14-20 Pexwum copoca B
PYKOBOJCTBE 10 nporpamMmmMupoBarmo npusoga VLT® HVAC, MG.11Cx.yy

BHuMaHue
[Jnsa nepesanycka ABuraTens nocsie py4yHoro cépoca kHonkow [RESET] Ha naHenwu
LCP HeobxoammMo HaxaTb KHornky [AUTO ON].

Ecnv aBapuiHbIN CUrHaN He yaaeTcs CbpocuTb, 3TO MOXET 0ObACHATLCS TEM, UYTO HE YCTpaHeHa
€ro NpuUYMHa UM YTO aBapUIHBIN CUMHAN BbI3bIBAET OTK/OYEHME C 6/IOKMPOBKOM (CM. TaKkxe Ta-
611Uy Ha cneaytoLlen CTpaHuue).

ABapuitHble CUrHanbl, Bbi3blBaloLWME OTK/IOYEHUE C 6/TOKMPOBKOW, 06eCneunBaloT A0NOHUTE b
HYIO 3aLLMTY, KOTOpas 3aK/IOYaeTCs B TOM, YTO Ans c6poca aBapuMHOIO CMrHana creayeT npea-
BapWUTENbHO BbIKIIOUYATL CETEBOE NWUTaHWE. [locie NOBTOPHOrO BKJIIOUEHMS NMUTAHUS Npeobpas-
0BaTe/lb YacTOThl NEPECTaET 6biTb 3a6/I0KMPOBAHHBIM, Y MOXXHO MPOM3BECTM COPOC aBapUINHOIO
CWrHana nocsne yCTpaHeHWsl ero NpUUMHbI, Kak 3TO OMKCAHO BbILLE.

ABapuiiHble CUrHasbl, KOTOpbIE HE BbI3bIBAOT OTKOYEHUS C 6/IOKMPOBKOW, MOMyT COpackiBaTbCs
TaKXKe C MCMob30BaHMEM (DYHKLMM aBTOMaTMyeckoro copoca B napametpe 14-20 (Mpeaynpe-
XAEHWE: BO3MOXEH aBTOMAaTUYECKMI BbIXOA M3 peXxuMa oxuaaHus!).

Ecnv B Tabnuue Ha cneaytoLel cTpaHuue ANst KoAa yKasaHbl M NpeaynpeXxaeHne, U aBapuiHbIN
CWUrHas, 3TO 03HAYaeT, YTO NMBO Nepen aBapuiiHLIM CUrHANIOM MOSIBASETCS NpeaynpexaeHue,
nMB0o MOXKHO 3aAaTb, YTO AO/HKHO MOSIBNSTLCS MPU AaHHOM HEMCNPABHOCTU — MpeaynpexaeHue
WM aBapUMHbIN CUrHan.

OTO MOXHO OCyLLeCTBUTb, Hanpumep, B napametpe 1-90 7erioBas 3awmra gsuraress. Mocne
aBapUINHOrO CUrHasa UM OTKIIOYEHNS ABUraTENb BbIMOSHSET OCTaHOB BbI6EroM, a Ha Npeobpas-
oBaTesie YacTOTbl MUraloT aBapuiHbIA CUrHan 1 npeaynpexaeHue. MNocne Toro Kak Heucrnpas-
HOCTb YCTpaHeHa, NPOAO/MKAET MUraTb TONbKO aBapuiHbIN CUMrHan.
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M PyKOBO/ACTBO MO NpoeKTUpoBaHuto VLT®
8. Mounck 1 ycTpaHeHne HencrnpaBHOCTEN HVAC Drive

N2  OnucaHue Mpea- ABapWiiHbIN ABapuiiHbI cur-  Ccbinika Ha napa-
ynpexzae- CUrHan/oTK- Has/oTK/IloYeHme C MeTp
Hue YyeHue 6710KMPOBKOI
1 Hwu3koe HanpsxeHne uctouHmka 10 B X
2 Owwubka "HyneBoro" aHanoroBoro curHana X) X) 6-01
3 Het aBuratens X) 1-80
4 MoTepsi dasbl NMTaHns (X) (X) (X) 14-12
5 MoBbILeHHOE HanpsXXeHWe B Lienun nocT. X
TOKa
6 MoHMKeHHOe HanpsbkeHve B Leny nocT. X
TOKa
7 MNoBbILEHHOE HanpsXeHWe NoCT. ToKa X X
8 MoHWXEeHHOE HanpshXeHne NoCT. Toka X X
9 MNeperpyska nHBepTopa X X
10  OTP: neperpes aBuratens X) X) 1-90
11  TeperpeB TepMucTOpa ABUraTens X) X) 1-90
12 MNpenen momeHTa X X
13 TpeBbiweHne Toka X X X
14  Mpo6oit Ha 3emio X X X
15  HecoBmecTUMOCTb annapaTHbIX CPeAcTB X X
16 KopoTkoe 3aMbikaHne X X
17  TaiiM-ayT KOMaHAHOro CoBa X) X) 8-04
25  KopoTKOe 3aMblkaHne TOPMO3HOro pesu-
cTopa
26  lpepenbHasi MOLHOCTb Ha TOPMO3HOM pe- (X) (X) 2-13
3uctope
27  KopoTKOe 3aMblkaHne TOPMO3HOro Mnpepbi- X X
BaTens
28  poBepka TopMO3a X) X) 2-15
29  [lleperpes cUnoBOW MaThl X X X
30 O6pbiB dasbl U gsuratens X) X) X) 4-58
31  O6pbiB a3bl V gsuratens (X) (X) (X) 4-58
32  O6pbiB dasbl W aBuratens X) X) X) 4-58
33  Otkas u3-3a 6pocka Toka X X
34  Ortkas cBsa3v no wuHe fieldbus X X
38  BHyTpeHHwit oTKa3 X X
47  Huskoe HanpspkeHvie nuTaHus 24 B X X X
48  Huskoe HanpspkeHve nuTaHus 1,8 B X X
50 AAZL: owwubka Kanmbposku X
51 AA/: npoBepnTb Unom M Inom X
52  AAA: man Inom X
53 AA/l: CAIMLIKOM MOLLHBIN ABUraTenb X
54  AAl: CMLWIKOM MasfiOMOLLHbIN ABUraTenb X
55  AA[l: napamMeTp BHe Anana3oHa X
56  AA[l npepBaHa nonb3oBaTenem X
57  Tanm-ayT AAJ X
58  A[/l: BHYTPEHHNS HEMCMPABHOCTb X X
59 Mpeaen no Toky X
61  Owwubka cnexeHnus (X) (X) 4-30
62 [loCTUrHyT MakcUMasnbHbI Npeaen BbiIXoa- X
HOW YacTOThl
64 [pepen HanpsbkeHus X
65  lleperpes nnatbl yrnpasieHus X X X
66 Hu3kas TemnepaTypa paguatopa X
67 M3meHeHa KoHdUrypaums Aon. yCTpoicTs X
68  AKTVMBM3MPOBAH 6€30MacHbIVi OCTAaHOB X
80 MpuBoa npvBeaeH K 3Ha4YeHMsIM No yMon- X
YaHuio
Tabnuua 8.1: MepeyeHb KOAOB aBapUIMHBLIX CUrHANOB/NpeaynpexaeHui
(X) 3aBucuT OoT NnapameTpa
CBeToanoaHas nHankaums
Mpenynpexaexvie XKenTbiv
ABapWiHbIN curHan Muratowmii KpacHbIi
OTKNOYEHNE C BIIOKMPOBKOM XenTbiit U KpacHbI
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8. MoUCK 1 yCTpaHeHUe HEUCNPABHOCTEN

CnoBo aBapuﬁHoﬁ CUrHasiudauumm m pacluMpeHHoe CJZ1I0BO COCTOSAHUA

bur

10

11

12

13

14

15

16

17

26

27
28

29

30

16-puyH.

00000001

00000002

00000004

00000008

00000010

00000020

00000040
00000080

00000100

00000200

00000400

00000800

00001000

00002000

00004000

00008000

00010000

00020000
00040000
00080000
00100000
00200000
00400000
00800000

01000000
02000000

04000000

08000000
10000000

20000000

40000000

Dec.

16
32

64
128

256
512
1024
2048
4096
8192
16384
32768

65536

131072
262144
524288
1048576
2097152
4194304
8388608

16777216
33554432

67108864

134217728
268435456

536870912

1073741824

CnoBo aBapui-
HOW CUrHanu-
3aummn
MNpoBepka TopMO-
3a
Temn.
nnarbl
Mpoboit Ha 3em-
no

Temn. nnatbl
ynpasnenus
TalimM-ayT
crnosa
lNpeBblweHne To-
Ka

MNpegen MoMeHTa

CUNOBOW

KOM.

MNeperpeB  Tep-
MUCT. ABWI.
STP:  neperpes
LBUr.
MNeperpy3ka WH-
BepTopa
MoHWX. Hanpsx.
nocT. ToKa
NpeBbiLu. Ha-

NpsX. MOCT. TOKa
KopoTkoe 3aMmbl-
KaHue
OTkas
6pocka Toka
O6pbiB dasbl ce-
™

AA[] He B HOpMe

n3-3a

Owwubka "Hyne-
BOro" aHasioroBo-
ro curHana
BHyTpeHHUit OT-
Ka3

MNeperpyska ToOp-
Mo3a

O6pbIB asbl U
06pbIB hazbl V
O6pbiB asbl W
Orkas fieldbus
Huskoe Hanpsx.
nut. 24 B

OTKa3 nuTaHus
Huskoe Hanpsx.
muT. 1,8 B
TopMo3HoiA pesu-
cTop

TopMo3Hoit IGBT
CmeHa pon. yc-
TpOICTBa
MpuBoa wHUUMA-
JIN3UPOBaH
Be3sonacHblli  oc-
TaHoB

Cnoso
waeHus

npeaynpe-

Mposepka TopMo3a
Temn. cunoBou nnathbl
Mpo6oit Ha 3emMnto

TeMmn. nnatbl ynpasne-
HUSI
TaiiM-ayT KOM. cfioBa

lNpeBblleHne Toka

MNpegen MoMeHTa
Meperpes TEPMUCT.
[BUT.

OTP: neperpes aswr.

MNeperpy3ka nHBepTopa

MoHWX. Hanpsx. nocT.
TOKa

MpeBbiLw. HanpsX. MocT.
TOKa

Huskoe Harnpspk. nocT.
TOKa

Bbicokoe Hanpsix. MocT.
TOKa

O6pebiB hasbl ceTn

Het gBuratens

Owwnbka "Hynesoro"
aHasnIoroBOro curHana

Hwuzkoe Hanpspk. 10 B
MNeperpyska TopMo3a

TopMOo3HOW pe3ncTop
TopmosHoii IGBT
MNpenen ckopoctu
Otkas3 fieldbus

Hu3koe HampsX. nuT.
24 B

OTka3 nuTaHus

Mpeaen no Toky

Hu3kas temn.

Mpenen HanpsbxkeHus
He ucrionb3yetcs

He ucnonb3yetcs

He ucnonb3ayetcs

Pacwup. cnoso co-
CTOSIHMA

M3MeHeHne ckopocTu
BoinonHsietca AALL
Myck no yac. cTp./npo-
TUB Yyac. CTp.
3amennenune

Pa3roH

Bbicokuii curHan OC

Huskuii curnan OC
BbICOKMIA BbIX. TOK

HW3KWI1 BbIXOAHOW TOK
Bbicokasi BbIx. YacTtoTa
Hu3kas BbIX. YacToTa
Topmo3 B HopMe
Makc. TopMoXxeHune
TopmMoxeHue

BHe amanas. ckopocTtu

KoHTporsnb nepeHa-
npsix. AencTByeT

Tabnuua 8.2: OnucaHve cioBa aBapUMHOM CUrHaNM3aLMK, CoBa NpeaynpeXaeHns U pacLUMpPeEHHOro C/loBa
COCTOSIHMSA

CnoBa aBapuwiHON CUrHanM3auuM, CroBa NpeaynpexaeHust U pacluMpeHHbIE CN0Ba COCTOSIHUS
MOIYT CUYMTbLIBATbCA AN AMarHOCTUKM MO NOCNeA0BaTENbHOW LWMHE UK MO AOMNOSHUTENbHOW LUK-
He fieldbus. CM. Takxxe napameTtpbl 16-90, 16-92 n 16-94.
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NPEAYNPEXAEHME 1. Huskoe 10 B:
HanpsbkeHve 10 B ¢ knemmbl 50 Ha nnate
ynpasneHus Huxe 10 B.

OTkNounTE YacTb Harpysku ot knemmbl 50,
MOCKOSIbKY MCTOYHMK NuTaHus 10 B neperpy-
XeH. Tok He 6onee 15 MA unum conpoTueneHve
He mMeHee 590 Om.

NPEAYNPEXXAEHWE/ABAPUAHbBIN
CUrHAN 2. Owmnbka "HyneBoro" aHano-
roBoro curHana:

CurHan Ha knemme 53 mnmn 54 Huxe 50 % ot
3Ha4yeHus, yCTaHOBMIEHHOrO B nap. 6-10, 6-12,
6-20 nnun 6-22 COOTBETCTBEHHO.

NPEAYNPE)XXAEHWE/ABAPUAHbDINA
CUTHAN 3. Her gBurarens

K BbIXo4y npeo6paaoBaTenﬂ Y4acCToTbl ABUTra-
TeNb HE NOAKMKYEH.

NMPEAYNPE)XXAEHWE/ABAPUMAHDINA
CUTHAT 4. NoTteps ¢hasbl NUTaHUA:
OTcyTCTBYET (hasa CO CTOPOHbI MCTOYHMKA NK-
TaHUsa NNn CINWIKOM BENNKa aCMMMETpUS ce-
TEBOro HanpshXeHud.

3710 coo6meHme NOABNAETCA TakKXXe Npu OTKa-
3e BXOAHOro BbiNpsiMuTens B npeobpasoBa-
Tene 4acrtoThbl.

MNpoBepbTe HanpshkeHWe MUTaHWS U TOKK B
uengax nnutTaHua npeoGpasoBaTenﬂ Y4acCToThbl.

NPEAYNPEXXAEHMUE 5. Bbicokoe Hanps-
YKEHMe Lenu noct. ToKa:

HanpspkeHne (NOCTOSHHOMO TOKa) NMPOMEeXy-
TOYHOW LieNnu BbllLe NpeaesibHo A0NyCTUMOro
nepeHanpsHKeHnss B CUCTEME  YMpaBrieHus.
MNpeobpa3oBaTenb 4YacToOTbl OCTAETCSH BKIIO-
YEHHbIM.

NPEAYNPEXXAEHUE 6. Huskoe Hanps-
YKEeHMUe Lienm NocT. Toka:

HanpsikeHne B mpomexyTouHoi uenun (no-
CTOSIHHOrO TOKa) HWXe npefenbHO A0nyCTu-
MOrO HanpsbkeHUs B CUCTEME YMNpaB/IEHMSI.
Mpeobpa3oBaTenb 4acToTbl OCTAETCS BKJIO-
YEHHbIM.

NMPEAYNPE)XXAEHWE/ABAPUMAHbDINA
CUITHAJ 7. MoBbllleHHOe HarnpshxeHue
MOCTOSAAHHOIO TOKa:

Ecnv  HanpsbkeHne npoMEXYTOUYHON Lienu
NpeBbILIAET MpeaesibHoO AonyCcTMuMoE 3Ha4e-
Hue, I'Ipeo6paBOBaTEJ1b YacCTOTbl YEPE3 HEKO-
TOpOE BpeEMA OTK/OYAETCA.

Bo3MoO)KHble Mepbl:
Bbibepute (yHKUMIO KOHTpoNns ne-
peHanpskeHus B nap. 2-17

MoaKoYMTE TOPMO3HOW PE3UCTOP

Danfiti

YBenuybTe BpeMA WU3MEHEHUSA CKO-
pocTu

AkTVBU3NPYITE YHKUMKM B napa-
meTpe 2-10

YBenuubTE 3HaueHWe napaMmeTpa
14-26

Bbibop dyHKkumn OVC yBenmMumMBaeT 3Ha4YeHUs!
BPEMEHM U3MEHEHWSI CKOPOCTW.

Mpenenbl NpeaynpexaeHnin u aBapunHom cur-
HanM3aumm:

VLT HVAC 3 x 200-240 3 x 380-500
B~ B~

[B=] [B=]
MoHmwxeHHOEe Ha- 185 373
npskeHue
Mpeaynpexaexve 205 410
O  MOHWKEHHOM
HanpsXeHun
Bepxuuit npepen  390/405 810/840
npeaynpexaeHuns
(6e3 TOpMO3a - C
TOPMO30M)
MNepeHanpspkeHve 410 855

YKka3aHHble HanpsXKeHUs1 — 3TO HanpsXXeHus
NMPOMEXYTOYHOW Lienu npeobpa3oBaTens ya-
ctotbl VLT HVAC ¢ gonyckom +/- 5%. CooT-
BETCTBYIOLLEE HaNpsHKEHNe CETU paBHO Hanps-
XKEHWIO NPOMEXYTOYHOM Lienu (Lenu nocTosiH-
HOro Toka), AeneHHomy Ha 1,35.

NPEAYNPEXXAEHWE/ABAPUAHbIA
CUITHAJN 8. MNMoHMxeHHOe HamnpshKkeHue
MOCTOSIHHOIrO TOKa:

Ecnv HanpsixeHve NpoMeXyToYHOM Lenw (no-
CTOSIHHOIO TOKa) MNajaeT Huxe "HWMXKHero
npegena npeaynpexaeHns" (CM. npvBeaeH-
Hylo Bblle Tabnuuy), npeobpasosaTtenb Ya-
CTOTbI MPOBEPSIET, NMOAK/OYEH SN PE3EPBHBIN
UCTOYHUK NuTaHus 24 B.

Ecnv pe3epBHbIf UCTOYHMK NUTaHus! 24 B He
noaksoyeH, npeobpasoBaTeslb YacTOTbl OT-
K/Il04aeTcs Yepes 3agaHHOe BPeMsi, KOTOpoe
3aBUCUT OT MOAENN.

MpoBepbTe, COOTBETCTBYET M HanpsKeHue
MCTOYHMKA NUTaHUS Moaenun npeobpasosate-
N8 vactoTbl (CM. 3.2 Obiyme TexHn4eckmne xa-
DPaKTEPUCTUKH).

NPEAYNPEXAEHWE /ABAPUIAHBINA
CUTHAJ 9. MNMpeo6pasoBaTenb 4acToThl
neperpyxeH

Mpeobpa3oBaTenb 4acToTbl HaXxoAMTCS BOU-
31 ropora OTK/HOYEHUS BBUAY MNEPErpy3Ku
(cnuwwkoM 605bLLOK TOK B TEYEHME CITULLIKOM
LNVUTENbHOMO BpeMeHu). CYeTUMK 31eKTPOH-
HOW TEMnoBOW 3aliMTbl MHBEPTOpPA BblAAET
npeaynpexaeHve npu 98 % w oTKIO4YaeT
npeobpasosatens npu 100 %, oTkno4veHue
COMPOBOX/AAETCA aBapUMHbIM CUTHANIOM. He-
nb3d npoussectn cbpoc npeobpaszosatens
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YacToTbl, MOKA CUrHan CYETYMKA He CTaHeT
Hxe 90 %.

Henonaaka 3aknio4aeTcs B TOM, YTO Npeob-
pasoBaTesib  4acCTOTbl MEperpy>XeH TOKOM,
MPEBbLILAIWMM HOMWHANBHbIA, B TeYeHue
ANUTENBHOMO BPEMEHW.

NPEAYNPEXXAEHWE/ABAPUNHbIN
CUrHAJ 10. OTP: neperpes ABUratens:
SneKkTpoHHas Tennosas 3awmTa (3TP) curHa-
nu3npyeT O neperpeee AsuraTtens. B nap.
1-90 moxHo BbIbpaTb, YTO HByaeT npeobpas-
oBaTenNb BblAaBaTb MO AOCTUXKEHUW CHETUU-
KOM 3HaueHns 100 % — npeaynpexaeHne uam
aBapuwiHbIA curHan. HeucnpaBHOCTL 3akito-
YaeTcs B TOM, YTO ABUraTenb neperpyxeH 6o-
nee yeM Ha 100 % B TeyeHWe ANUTENBHOIO
BpeMeHu. poBepbTe, NPaBWUBLHO K YCTaHO-
BfeH napameTp 1-24.

NPEAYNPEXXAEHWE/ABAPUHbIA
CUIHAJ1 11. Neperpes TepMuUcTopa ABU-
rarens:

O6pbiB B TEpMUCTOpPE MM B LEnNW ero nog-
KnoyeHuss. B napametpe 1-90 MOXHO Bbl-
6paTb, uTO 6yaeT BblgaBaTb npeobpa3oBa-
Tenb MO AOCTMXEHUM CYETUMKOM 3HAYeHus
100 % — npeaynpexaeHne unvM aBapuiHbIn
curHan. MposepbTe NpaBuIbHOCTL NOACOEAN-
HeHus TepMuCTOpa K KnemMmaMm 53 wnm 54
(aHanoroBbIii BXOA HaNps>KeHUs1) U K KNeMMe
50 (HanpsikeHue nuTanus +10 B), unu mexay
kneMmamn 18 wmnu 19 (Tonbko uMdpoBOK
Bxoz PNP) n knemmoit 50. Ecnv ncnonb3yetcs
patumk KTY, npoBepbTe MpaBWbHOCTb ero
NoAKAYEHNs Mexay knemMamm 54 un 55.

NPEAYNPEXXAEHWE/ABAPUAHbIA
CUrHAJ 12. Npenen MOMeHTa:
KpyTALWMI MOMEHT NpeBbILLAET 3HAYeHWe, 3a-
JaHHoe B nap. 4-16 (B ABMraTteslsHOM pexu-
Me) uin B nap. 4-17 (B pexume pekynepa-
unn).

NPEAYNPEXXAEHVE /ABAPUIAHBINA
CUrHAJ 13. MNMpeBbilleHne ToKa:
npeBbILIJeH npeaen nMKoBOro Toka MHBEPTO-
pa (okono 200 % OT HOMWMHANMLHOIO TOKA).
MpeaynpexaeHne 6yaeT nogaBaTbCs B Te4ye-
Hue npubnusmnTenbHo 8-12 cekyHA, nocne ye-
ro npeobpasoBaTenb YacToTbl byaeT OTKO-
YeH C ToAayen aBapuHOrO  CcurHana.
Boikntounte npeobpasoBaTenb 4YacToThbl WU
NpoBeEpPbTE, MOXHO /I NPOBEPHYTbL Ban ABU-
raTtena n CoOoTBETCTBYET JIN MOLWHOCTb ABUra-
Tens MOLHOCTU nNpeobpasosBaTens 4acToTbl.

Danfiti

8. MoUCK 1 yCTpaHeHUe HEUCNPABHOCTEN

ABAPUIHDBIA CUTHAJ 14. Mpo6oii Ha
3eMJo:

MpoucxoanT paspsaa C BbIXOAHbIX (a3 Ha 3eM-
o nmbo B kabene mexxay npeobpasosarenem
YacCToThbl N ABUraTeENEM, nnbo B caMoM ABuUra-
Tene.

Boikntounte npeobpasoBaTenb YacToThl U yC-
TPaHUTE KOPOTKOE 3aMblKaHME Ha 3EMIIIO.

ABAPWUIAHBIA CUTHAN 15. HecoBmecTu-
MOCTb annapaTHbIX CPeACTB:
YcTaHOBNEHHOE  [IONOSHUTENbHOE  YCTPOK-
CTBO He YNpaBnsieTCs CYLLECTBYHOLLEN NNaTou
ynpaeneHus (annapaTHO MM NPOrpaMMHO).

ABAPUIHbIA CUTHAN 15. KopoTkoe 3a-
MblKaHUe:

KOpOTKoe 3aMblKaHWe B ABUIraTene Ui Ha ero
KneMmax.

Bbikntounte npeo6pa3OBaTenb YacCToTbl M yC-
TpaHUTE KOPOTKOE 3aMbIiKaHUE.

NPEAYNPEXXAEHUE/ABAPUAHDIA
CUrHAN 17. TaiiM-ayT KOMaHAHOrO CNoO-
Ba:

OtcyTcTBYeET CBA3b C NpeobpasoBaTeneM Ya-
CTOTHI.

MpeaynpexaeHne BblAAETCA TObKO B TOM
cnyyae, ecnm napametp 8-04 HE ycTaHoBneH
Ha 3HayeHue BbiK/.

Ecnu napametp 8-04 yctaHoBneH Ha Ocra-
HOB W OTK/IIOYEHME, NOSIBNSETCS Npegynpe-
XaeHuwe, n npeobpasosaTenb YacToThbl 3aMes-
NnseT BpalleHve pasuratensi, Nocne 4ero
OTKJIOYAETCS, BblAaBasi Npy 3TOM aBapUMHBbIN
curHan.

Bo3moxHo, 6bin yBenuMyeH napametp 8-03
Bpems TavimayTa KOMaH4Horo C/108a.

NPEAYNPEXAEHWE/ABAPUIAHBINA
CUTHAN 24. OTka3 BHElWWHero BeHTuN-
Topa:

®DyHKUMS NpeaynpexaeHns 06 oTkase BEHTU-
NnATOpa — 3TO AOMNOMHUTENbHAas (yHKUMS 3a-
LMTbI, KOTOpPas KOHTPONUpYeT, paboTaeT fu
BEHTUNISITOP W NPaBUIIbHO /I OH YCTAHOBJ/IEH.
MpeaynpexaeHne o6 oOTKase BEHTUASTOpa
MOXHO OTK/IIOYMTb C MoMowbio nap. 14-53
KoHTposib BeHTwiSTOpa (YCTAaHOBMB €ro Ha
3HauveHue [0] 3anpeLueHo).

NPEAYNPEXXAEHUE 25. KopoTtkoe 3a-
MbiKaHMe TOPMO3HOIro pe3ucropa:

Bo Bpems paboTbl OCYLLECTBASETCA KOHTPOSIb
COCTOSIHMSI TOPMO3HOrO pe3uctopa. Ecim B
HEM MPOUCXOAUT KOPOTKOE 3aMblKaHWUE,
(yHKUMSA TOPMOXEHMS OTKIIIOYAETCS, U Mo-
ABNsSeTCa npeaynpexaeHve. [lNpeobpasosa-
TeNb 4YacToTbl ewe paboTaeT, HO yxe 6e3
(yHKUMM TOpMOXeEHUs. Boblkmounte npeob-
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pasoBaTesib YacToThl ¥ 3aMEHWUTE TOPMO3HOM
pesuctop (cM. napameTp 2-15 [Iposepka Top-
MO33).

NPEAYNPEXXAEHWE/ABAPUAHbBIN
CUrHAN 26. NpepenbHas MOWHOCTb Ha
TOPMO3HOM pe3ucrope:

MOLWHOCTb, NepeaaBaeMasi Ha TOPMO3HON pe-
3UCTOp, PacCUMTLIBAETCS B MpOLEHTaX Kak
cpegHee 3HadveHue 3a nocnegHue 120 cekyHa
NCX0As U3 COMPOTUBNIEHUS TOPMO3HOMO pesun-
cTopa (napameTp 2-11) n HanpshXeHns B Npo-
MEXYTOYHOM uenu. MpeaynpexaeHve BKIO-
YyaeTcsd, korga paccevBaeMasi TOPMO3Has
MOLLHOCTb npeBbiwaeT 90 %. Ecnn B napa-
MeTpe 2-13 BblbpaHO 3HaveHne OTK/IYEHNE
[2], TO, Korpa paccemBaemasi TOPMO3Has
MOLUHOCTb npeBbiwaeT 100 %, npeobpasoBa-
TeNb YacToTbl BbIKIOYAETCS, M BblAaeTCs
[aHHbIN aBapUMHbIA CUrHas.

NMPEAYNPE)XXAEHWE/ABAPUAHbDINA
CUITHAJ 27. OTKa3 TOPMO3HOIr0O nNpepbi-
BaTensd:

TOPMO3HOW TPaH3UCTOP KOHTPOAMPYETCS B
npouecce paboTbl, W, €CIN MPOUCXOAUT €ro
KOPOTKOE 3aMblKaHMe, (PYyHKLUMS TOPMOXXEHMS
OTKJTIOYAETCA, U BblAAETCA NpeaynpexaeHmne.
MNpeobpasoBaTenb 4acToTbl MOXET MNpoaos-
XaTb paboTaTb, HO, MOCKOSIbLKY TOPMO3HOW
TPaH3MCTOP 3aMKHYT HAaKOPOTKO, Ha TOPMO3-
HoOM PE3NCTOPp NEPENAETCAa 3HayUTeENbHada
MOLLHOCTb, AaXe e€Cfin OH HE BKJTHOYEH.
OTkIounTE I'Ipeo6paBOBaTEJ1b YacCToThbl U 3a-
MEHMTE TOPMO3HOIN pesuncTop.

MpeaynpexaeHue. B cnyyae Ko-
I POTKOro 3aMblKaHWs TOPMO3HO-
. ro TpaH3UCTOpa CyllecTByeT
OMacHOCTb nepeaayn Ha Top-
MO3HOWN PE3NCTOP 3HAUUTESb-
HOW MOLLHOCTH.

NPEAYNPEXXAEHWE/ABAPUAHbBIN
CUrHAJ 28. TopMo3 He npoluen npo-
BEpKy:

HeucnpaBeH TOPMO3HOW pE3UCTOP: TOPMO3-
HOW pe3nCcTop He MOAK/IOYEH / He paboTaerT.

NPEAYNPEXXAEHWE/ABAPUAHDI
CUTHAN 29. Neperpes npuBoaa:

Ecnun npeobpasoBaTtens UMeeT koprnyc Thna IP
20 wnm IP 21/TWN 1, TeMnepaTypa paavaTto-
pa, Npy KOTOPOW MPOMUCXOAMT OTK/IOUEHUE,
coctaensiet 95 °C +5 °C. Cbpoc owunbkn no
neperpeBy He MOXeT OblTb nMpousBeaeH A0
Tex nop, moka TemnepaTypa paguaTtopa He
ynaget Huxe 70 °C.

Danfiti

MpuunHOI OTKa3a MOXKET 6bITh:
- CnuwkoM BbICOKasi TeMrnepaTypa OK-
py><atoLeit cpeabl

- CnuLLKOM ANMHHBIN Kabenb ABuraTe-
ns.

ABAPUMHbBIA CUTHAN 30. O6pbiB da-
3bl U gBurarens:

O6bpbiB (ha3bl U mexay npeobpa3oBaTenem
YacToTbl M ABUraTesnemM.

BblkntounTe npeobpasoBaTenb YacToTbl U
nposepbTe asy U asuratens.

ABAPUMHDBIA CUTHAN 31. O6pbiB da-
3bl V gBurarens:

O6pbiB hasbl V Mexay npeobpasoBaTenem
YacToTbl M ABUraTenemM.

BblkntounMTe npeobpasoBaTenb YacToTbl U
npoBepbTe hasy V asuratens.

ABAPUWMHDBIA CUTHAN 32. O6pbiB da-
3bl W agBUrarens:

O6pbie dasbl W Mexay npeobpasosaTenem
YacToTbl M ABUraTenemM.

BbikntoumMTe npeobpasoBaTenb YacToTbl U
nposepbTe asy W asuratens.

ABAPWIAHBIA CUIHAJ 33. OTkas u3-3a
6pocka Toka:

CNWLIKOM MHOMO BKJTOYEHWUI NUTAHWSA 33 KO-
poTkoe BpeMmsi. lMoapobHee O [OMYCTMMOM
yncne BKIIIOYEHMIN MUTaHWS B TEUEHNE OAHOM
MUHYTbI CM. rnaBy ObLyME TEXHUYECKME Xa-
DAKTEPUCTUKH.

NPEAYNPEXXAEHUE/ABAPUIAHDIN
CUTHAJNT 34. Otka3s CBfi3M NO LUMHE
Fieldbus:

He pabotaer nepudepuiiHas wuHa fieldbus
Ha A0MOMHUTENBHOM NNiaTe CBA3M.

ABAPUMHDbIA CUrHAJ 38. BHyTpeHHss
ownbka.
Obpatutecb K nocTaBWMKy 060pyaoBaHMS
Danfoss.

NMPEAYNPEXAEHUE 47. Hu3koe Hanpsa-
)WeHne nutaHus 24 B:
BO3MOXHO, MeperpyxeH BHELWHWI pe3eps-
HbII UCTOYHVK NUTaHWs 24 B=; B crlyyae MHoM
MPUYMHBI CrieayeT 06paTUTbCS K MOCTaBLUMKY
obopynoBaHusa Danfoss.

ABAPWIAHBIA CUIHAN 48. Huskoe Ha-
npshxkeHue nutaHusa 1,8 B:

ObpaTnutecb K MOCTaBLUMKYy 060pyaoBaHUS
Danfoss.

NPEAYNPEXAEHUE 49. Npepnen ckopo-
crTu:

CKOpOoCTb OrpaHuyeHa npegenamu, ycraHo-
BNEHHbIMM B NapameTpax 4-11 n 4-13.
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ABAPUWHDBIA CUTHAN 50. AAAl: kanu-
6poBKa He BbINOJIHAETCS

O6paTuTecb K MNOCTaBLIMKY 060pyAOBaHMS
Danfoss.

ABAPWIAHBIA CUrHAN 51. AA[l: npoBe-
puTb Unom u Inom:

BO3MOXHO, HenpaBWIbHO YCTAaHOBEHbI 3Ha-
UEHWsl HanpsKEHWsl, TOKa U MOLLHOCTU ABW-
ratens. MpoBepbTe HACTPOWKM.

ABAPUMHbBIA CUFHAN 52. AAQl: man
Inom:

CnvwKoM Man TokK aBuraTtens. HDOBepre Ha-
CTPOVKM.

NPEAYNPEXXAQEHUE 53. AA[l: camiukoM
MOLLHbI/ ABUraTesnb:

MowHOCTb ABUraTens CAUWKOM Benuka ans
nposefeHns AAL.

ABAPUWHDbIA CUTHAN 54.
AA/l: CMLIKOM MasioMOLLHbIN ABUraTesb:

MowHoCTb ABuraTens CAMWIKOM Mana Aansg
nposefeHuna AAL.

ABAPUMHbBIA CUTHAN 55. AAQl: napa-
METpbl BHE Anana30Ha:

3HauyeHus NapaMeTpoOB ABUraTeENA HaxoaAaTca
BHE A0ONYCTUMBbIX NMPeEAENOB.

ABAPUWHDbIA CUTHAN 56. AAJl npepBa-
Ha noJib3oBaTeJsieM:
AA/] 6bina npepBaHa onepaTopoM.

ABAPUAHBIA CWUrHAN 57. TaiimayT
AAL:

MoBTopsiTe 3anyck AAL Ao Tex nop, Moka
aBToMaTuyeckasl aganTtauus asuratens He
6ynet 3aBepweHa. Obpatute BHMMaHWe Ha
TO, YTO NOBTOPHbIE 3aMYyCKN MOMYyT NPUBECTU
K HarpeBy ABuratenst 40 YPOBHS, Mpu KOTO-
pPOM yBENUUMBAKOTCA CONPOTMBAEHUS RS 1 Rr.
OpHako B 60M1bLIMHCTBE C/TyYaeB 3TO HecyLue-
CTBEHHO.

NPEAYNPEXXAEHUE /ABAPUIHBIN
CUNHAN 58. AA[l: BHYTpPEHHSI1 Heuc-
NpPaBHOCTb:

O6paTutecb K MNOCTaBLWMKY 060pYAOBaHMS
Danfoss.

NMPEAYNPEXOEHUE 59. MNpenen Toka:
Tok asuratensi 6onblie 3HaYeHUs, ycTaHo-
B/IEHHOr0 B napameTpe 4-18.

NPEAYNPEXAEHUE 62. Makc. npegen
BbIXOAHOI YacCTOThI:

BbixogHas yacTtoTa OrpaHVMYMBAETCs 3Haye-
HWeM, YCTaHOBMIeHHbIM B napaMeTpe 4-19

Danfiti

8. MoUCK 1 yCTpaHeHUe HEUCNPABHOCTEN

ABAPUIHBIA CUIFHAN 63. Mana a¢-
d)eKTMBHOCTb MeéXaHU4YeCKoro Topmo3sa:
DaKTUYECKUA TOK ABuratena He npesbillaeT
3HaveHus Toka “oTrnycKaHus Topmosa” B Te-
YyeHue NPoMeXyTKa BPeMeHN “3aaepka nyc-

"

Ka".

NPEAYNPEXAEHME 64. Npenen Hanps-
»eHus:

CoyeTaHue 3HaYeHU Harpysku U CKOPOCTM
TpebyeT Takoro HanpsKeHust ABuraTensi, Ko-
TOpoe NpeBbIAET TeKyllee HarnpskeHne B
Liernu nocTosiHHOro ToKa.

NPEAYNPEXXAEHUE/ABAPUAHDIA
CUTHAN/OTKNTHOYMEHUE 65. Meperpes
naaTbl ynpaB/ieHUsa:

MeperpeB nnaTtbl ynpasneHus: TemnepaTtypa
nnaTbl ynpaBneHusi, Npu KOTOPOM MpOoMUCXo-
OUT ee oTKAYeHue, pasHa 80 °C.

NPEAYNPEXXAEHUE 68. Huskasa Ttemne-
paTypa paguartopa:

M3mepeHHas TemnepaTypa pagvaTtopa paBHa
0 °C. 2TO, BO3MOXHO, YKa3sblBaeT Ha Heuc-
NPaBHOCTb AaTynKa TeMNepaTypsbl, U3-3a Yero
B C/ly4ae O4YeHb BbICOKOWM TeMMepaTypbl CUIO-
BOW YacTW UAW NNaThbl YNpaBieHUs CKOPOCTb
BEHTUNSTOPA BO3pPOC/a A0 MaKCMMyMa.

ABAPUIHBIA CUrHAJT 67. WU3MeHeHa
KOHdUrypaums gon. yCTpomcrB:

Mocne nocneaHero BblKKYEHUd NMTaHUA 00~
6aBneHo umn yOaneHo HECKOJIbKO AOMOJIHn-
TeJIbHbIX YCTPOWCTB.

ABAPUAHBIA CUIHAN 70. Heponyctu-
mas koHdpurypaums FC:

[JaHHas koMbuHauus nnatbl ynpaBneHus u
CVIJ'IOBOVI nnaTtbl HEAONYCTUMa.

ABAPUIAHBIA CUrHAN 80. NMpusoa npu-
BeAleH K 3Ha4YeHUAM MO YMOTYaHUIO
YCTaHOBKM NapamMeTpoB MpuBeAeHbl K 3Have-
HMAM MO YMOYaHMIO NyTeM cbpoca BPYUHYHO
(opHOBpPEMEHHbIM HaXxaTeM Tpex KHOMOK)
WX NOCPeacTBOM napameTpa 14-22.
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AncaBUTHDBIN yKa3aTesb

0

PyKOBO/ZICTBO MO NpoekTUpoBaHuto VLT®

0-10B= 80
0-20 Ma 80
4-20 Ma 80
Awg 55
Cav 26
Devicenet 87
Lep 7,10,33
Mct 10 115
Mct 31 116
Profibus 87
Profibus Dp-v1 115
Red 51
Red = Residual Current Device 11
Rs-485 133
Vav 25
Vvcplus 12
Aap 124
ABTOMaTMueckas AganTtauusi puratens 124
AsTOoMaTnyeckas AganTtaums [ns O6ecrnieyeHmnst IKCrayaTaLuMOHHbIX XapaKTepucTuk 70
ABsTOMaTUyYeckylo AganTaumio [ipuratens (aag) 107
ArpeccuBHas Okpyxatowas Cpeaa 18
AkycTuuyeckunit LLiym 67
AntoMuHWeBble MpoBOAHMKM 100
Ananorosble Bxoabl 9
AHanorosble Bxoab! 9,62
AHanorosbiii Beixoa 63
AHTMpackpyTka MNua-perynstopa 38
BanaHcMpoBOYHbIN 31
Be3 3a3opa BrinotHyto Apyr K Apyry 94
Be3 CootBeTcTBMs TexHnyeckum Ycnosusm Ul 100
Bnok-cxema Perynsatopa C O6patHoii Cesisbto [ins Mpusoga 35
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AndaBUTHbIN yKa3aTesnb

BeHTunsTop MpagupHu 28
Bepcusimu MporpaMmmHoro ObecrieveHust 88
Bu6pauyoHHble U YaapHble Bo3aelcTaus 19
Bubpauus 28
Bunke CeteBoro PasbemMa 96
BnaxHoctb Bo3ayxa 18
BHewwHero MictouHunka MutaHusa 24 B= 79
BpalwueHue Mo Yacosoit CTpernke 113
BpaweHnus [suratens 113
Bpemsi HapacraHus 67
BTopuuHble Hacockl 32
Bxogamw/Bbixogamu Ans Bxogos YcraBok 80
BxoaHble Hanpasnsiowwe YcrpoicTsa 25
BxogoB Mpeobpa3oBaTeneii/AaTumkos 80
Bbi6opa AHanoroBbix BxoaoB/BbixoAoB 80
BbipaBHuBatowero Kabens 120
BbICOKOBO/NLTHbIE CTbITaHNS 116
BbITshKHOI BeHTunsTOp 25
Bbixoa Ha [lsuratens 61
BbixoaHble PUnbTpbI 84
BbIxoaHble XapakTepuctuku (u, V, W) 61
BbixogoB 515 VICnonHWUTENbHbIX YCTPONCTB 80
Bbixoab! Pene 63
r

[abaputHble U MpucoeanHuTenbHble Pasmepbl 72,73
lanbBaHuyeckasi Pa3esaska (pelv) 50
1]

[aeneHve B TemnepaTtypy 37
[atuunk Co2 26
[Hatumk Kty 169
[atunk OcTtaTtoyHoro Toka 51,122
[fatumk Temnepatypbl Ni1000 81
[Hatumk TemnepaTypbl Pt1000 81
[OupekTrBa O MawwmHHoM O6opyaoBaHuu (98/37/eec) 16
[OupekTrBa O HuskoBonbTHOM O6opyaoBaHum (73/23/eec) 16
[OupekTyvBa Mo Mc (89/336/eec) 16
[OupexTuse Mo Imc 89/336/eec 17
[Onuna U Cevenne Kabeneit 61,99
[MokymeHTaumsa 5
[JononHuTensHoe YcTpoicTeo AHanorosoro Beoaa/sbisoga Mcb 109 80
[JononHuTensHoe YcTpoicto Ans MoakmioueHns TopMosa 109
[HononuutensHoit Mnate Ceasu 170
[JononHuTensHbii Moaynb Pene Mcb 105 77
Hoctyn K Knemmam Ynpasnenus 103
[OpoccenbHoro Knanaxa 29
E

Ea. U3m. 3apanus/curH. Oc 36
Ep.n3Mm. Uctounmnka CurHana Oc 1 37
Ep.n3m. Uctounnka Curnana Oc 2 37
Ea.n3m. Uctoynnka Curnana Oc 3 37
3

3arpyska HacTpoiiku Mpusoga 115
3apanue Ot lMNoTeHumomeTpa 124
3anaHunit YcTaBok 36
3apaHusa Yctaskun 36
3azemneHve 120
3asemneHne DKpaHMpOBaHHbIX/E6POHMPOBaHHbIX Kabenei Ynpasnenus 120
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3a3eMIeHuio 95
3akoHb! [ponopuyoHanbHOCTM 20
3ameuarus Mo TexHuke BesonacHocTn 13
3acnoHKn 25
3awwTa dsuraTens 61
3awwmta OT KopoTkoro 3amblkaHus: 100
3awwmra OT Meperpy3sku Mo Toky 100
3awwmTa MapannenbHbix Lieneit 100
3awmty 50
3awmTbl 18, 51
3oHa CooTBeTCTBUS 3afaHunIo 38
n

M3nyuerve 48
MmnynbcHble Bxoabl 63
MMNynbcHblii Myck/ocTaHoB 123
NHTennekTyanbHoe Jlornyeckoe Ynpasnexue 125
Mcnonb3osaHue Kabeneit, CooTBeTCTBYIOWMX TpeboBaHuUsaM IMC 119
Mcrounmnk Oc 1 36
Wcrounnk Oc 2 37
Wcrounnk Oc 3 37
K

Kabenei Ans [suratenei 117
Kabeneli YnpasneHus 117
Kabenu Opuratenen 99
Kabenu Ynpasnenus 105
KabenbHbIMK1 3axxumamut 117
KabenbHbix 3axuMoB 120
Knemmbl Ynpasnenus 103
KomaHaHoe Cnoso 159
KommyTaums Ha Beixoge 53
KomneHcaums Cos @ 21
KomnnekT MpuHaanexHocteit [Ans Kopnyca Ip 21/ip 4x/ Tun 1 83
Komnpeccopom 46
KoHayKkTuBHble MoMexu 48
KoHdurypaTtop Mpusoaa 85
KopoTkoe 3aMblkaHue (Mexay ®asamu [iBuratens) 53
Kopnyca A5 98
Koppekuuto KoadduumerTta MowHocTn 21
Koad. Yeun. Mponopu,. 3BeHa Mua-per. 36
KoaddumumeHT MoLyHocTu 12
Kng 66
Kpbinbyatkm Hacoca 29
M

MectHoe (hand On) U AuctaHumonHoe (auto On) Ynpasnenve 33
Metoa Hactpoitku Livrnepa-Hukonca 41
MexaHnyecknini MoHTax 94
MHOro3oHHOM YnpaenexHuu 80
MomMeHT OnpokuabiBaHUs 8
MomeHTe UHepuun 54
MoHnTtax Ha Bonblumx Beicotax Haa YposHeM Mopsa 13
MoHTax PasBsi3biBatoLelt MaHenm 97
MowwHoct Topmosa 53
H

Hanpasnexue BpalieHus [suratens 113
Hanpsokenns Ha Jeuratene 67
Hacocbl KoHaeHcaTopoB 29
HacTpoiika Perynstopa C O6paTHoit Cesi3bio MpuBoga 41
HavanbHas Ckopoctb Mua-perynstopa [ru] 38
HavanbHas Ckopoctb Mua-perynstopa [06/MuH] 38
Heckonbkux Hacocos 32
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Heckonbko 30H, Heckonbko YcTaBok 45
Heckonbko 30H, OgHa YcTaBka 45
Heckonbko CurHanos O6patHoi Cessu 36
HeypauHoe 3aBepuieHune Aag 108
Huzkoln TeMnepaTtypbl 30
Homepa [n1s 3akasa: [JononHutenbHble YcTpoicTaa W MpuHaanexHocTu 87
Homepa [ns 3akasa: Mogynu CuHyconaanbHbix ®unbtpos, 200-500 B~ 89
Homepa [ing 3akasa: Moaynm CuHycomaanbHbix ®unbTpos, 525-690 B~ 90
Homepa 515 3akasa: ®unbTpbl Du/dt 91
Homepa [n1s 3akasa: ®unbTpbl Du/dt, 525-690 B~ 92
Homepa [inga 3akasza: ®unbTpbl [apMOHMK 88
Homepa [ins 3akazos 85
HomuHanbHas CkopocTb [lBuratens 8
HopManbHasi/uHBepcHas XapakTtepuctvka MNua-perynstopa 36
o

OpHa 3oHa, OaHa Ycraska 45
OkoHuaTenbHas Hactporika M Ucnbitanus 107
Okpy>katowme Ycnosms 64
Onpeaenerum JlokanbHoi CKopocTy 30
Onpepenennsa 7
OcTaHoB Bbiberom 7,160, 162
OxnaxaeHne 70
OxnaxaeHus 94
n

NakeT C lMNpuHaanexHocTamMm 93
Maxenu Lcp 82
MNapannensHoe CoeavHeHne [puratenei 112
MNapametpos [lpuratens 124
Mapametpsl, OTHocswmecs K Perynstopy C O6paTHoii CBsizblo 36
MacnoptHoii Tabnuuke 107
MacnoptHoii Tabnuuku Buratens 107
MNacnoptHyto Tabnuuky [puratens 107
MNepsuyHble Hacockl 30
Mepekntovatenn S201, S202 N S801 106
MNepeMeHHbI O6beM Bosayxa 25
MNepexanpsxeHune, Co oe [luratenem B enepaTopHOM Pexxvme 53
MNepenaa Aaenexus 32
Mua-perynstop C O6paTtHoii CBSi3blO 35
MNua-perynstop C Tpemsi 3oHamn U Tpems YcTaBkamu 27
MukoBoe Hanpshxenne Ha [suratene 67
Mutanue OT Cetn 55, 60
MuTatowas Cetb (11, L2, L3) 61
MNuTatowyto CeTb 12
MNnasHoe PerynuposaHne Pacxoga U [laBnenns 21
MNnata Ynpasnexus, Boixoa +10 B 64
MNnata Ynpasnexus, Boixog 24 B= 63
MNnata Ynpasnexusi, UHTepdelic MocnegosartensHol Cea3n Rs-485 63
Mnata Ynpasnenus, NocnegosatensHas Cessb Yepes Mopt Usb 65
Mnk 120
Moaxntouenne Usb 103
Moakntoyenue [puratens 97
MoakntoueHne 3almMTHOrO 3a3emieHns 116
Moakiouenne K CeTn 95
Noaxnioyenue Mk K Mpeobpazosatento YactoTsl Fc 100 114
Moakniouerne Pene 110
Moarnioyerne LLnHbI Rs485 113
MNoaxntoyeHmne LLUnHbl MNocTosHHOro Toka 109
MonHoe YnpasneHve 32
Momexw B MuTatoweii Cetn 121
MNopt MNocneposatensHoro KaHana Cessn 9
MNopsigok MporpaMmmpoBaHus 40
MNocneposaTtenbHas Ces3b 65
MocnepoBatesbHoM CBA3n 120
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MNocT. BpeMenn ®unbtpa HMxHWMX Yactot 38
MocTosHH. Bpemenn WUHTerp-s Mua-per. 36
MocTosiHHast Bpemenn Aundd-s Mua-perynstopa 38
MocTosiHHbIN O6beM Bozayxa 26
MocTosiHHLIM ToKOM 160
Mp. Yeun. B Uenu Andd-5 Mua-perynstopa 38
Mpasuna TexHukn besonacHocTn 13
Mpegens! NpeobpasosaTtens YacToTsl 40
MNpepoTBpaLeHne CamonponssonbHOro Mycka 13
MpenoxpanuTenu 100
MpeaynpexaeHne O6luero Xapaktepa 6
MpeobpazoBaHue ObpaTHO CBsi3u 45
MpeobpazosaHne CurHana Oc 1 37
MpeobpasoBaHue CurHana Oc 2 37
MpeobpasoBaHue CurHana Oc 3 37
Mpumexenns MNua-perynatopa 36
Mpumep Mua-perynsitopa C O6patHoit CesA3bio 39
Mpumep Tunosow Cxembl MoakntoueHNs 104
Mpvimepb! MpuMeHeHns 24
MpvHUMnuanbHas Cxema 80
MpUTOYHBIM BeHTUNATOPOM 35
Mporpamma HacTpoiku Mct 10 114
MporpamMmmpoBaHue 3Toii MMHUManbHOM YacToTbl 28
MporpammHoe O6ecneyenue Mk 114
MpouseeanTe KoHdurypuposaHve 3apaHus Yctasku Ans MNua-perynstopa 40
Mpown3seante KoHdurypuposarue O6patHoin Cessu Ans Mua-perynstopa 40
MpousBeanTe MacwTabupoBaHue AHanoroBbix Bxogos 40
MpousBeanTe HacTpoliky MapameTpoB MNug-perynstopa 40
MpomexyTouHoi Lienu 52,53,67,168
MponagaHue HanpsxeHus CeTn 54
MponyckaeMbix Auana3oHoB YacToT 28
Mpodwmnio Fc 159
Myck/ocTaHoB 123
MyckaTtenb Tuna "3Be3aa/TpeyronbHUK" 22
P

Pabouvie XapakTepucTuku MnaTel YnpaBneHus 65
PazBsa3biBatowyto MaHenb 97
Pacxopom, M3menstowmmes B Tevenne 1 Mopa 20
Pacxogomep 30
Perynstopa C O6patHoi CBsi3bto [Ans Cuctembl BeHTunsILmm 39
PesepsHoe MuTtanve Ans TaktoBoro [eHepaTopa 80
PesepBHblit UcTouHnK McB 107 Ha 24 B= (gon. YcTpoicteo D) 79
PesynbTathl [poBepkn SMc 48
PykosogacTso Mo lMNpoekTuposaHuio Mct 31 - Hvac 116
C

CuHycounpanbHble unbTpbl 84
CuHycouganbHblii dunsTp 98
Cuctemy Ynpaenenus [Ans 3paHuii 80
CkopocTb MoToka (pacxog) B Ucnaputene 30
Cnoso CocTosHus 162
CHwxeHve HoMuHanbHbIX MapameTpoB B 3aBucmoctu OT MoHwxeHnst ATMocdepHoro [laBnexus 69
CHwkeHve HoMuHanbHbIX MapameTpos B 3aBucumoctv OT TeMnepaTypbl Okpyxatoweit Cpeabl 68
CHwxeHve HoMuHanbHbIX MapameTpoB Mpu Pabote Ha Huskol Ckopoctn 70
CHwxeHWe XapakTepucTuk Mpu YctaHoBke AnvHHbIX Kabenei Unu Kabeneii C YBennueHHbiM CeueHneM MpoBoaa 70
CokpaLueHus 7
Cooteetcreue TpeboBaHusiM Ce N Mapkuposka Ce 16
CocrosHue N Pabota Cucrembl 129
CoxpaHeHue Hactpoiikv Mpusoga 115
CpeactBa M ®yHKumM 3awmTsl 61
Cpok OkynaemocTtu 20
Cratnyeckas Meperpy3ka B Pexxume Vivc Plus (BekTopHOro Ynpaenexus Hanpskenvnem) 54
Cratnyeckoe [laBnenvie B Bozayxonposoae 35
Crpoka Koga Tuna 86
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CrpykTypa YnpasneHus 33
Cxema CoeanHenuii ins Yepeposanus Beaywero Hacoca 130
T

Temnepatypy XnagareHta 46
Tennosas 3awmTa [puratens 54,113
Tennosoi 3awmTsl [ABuratens 163
Tepmucrop 11
Tok YTeuku 51
Tok YTeukv Ha 3emnio 51,116
TopmoxxeHue MocTosHHBIM TOKOM 160
TopmosHoro Pesucropa 51
TopMo3Hble Pesnctopbl 82
y

Y6eputecs, Yto [iBuratens Bpawaertcs B Hagnexawem HanpasneHum 40
Ypanenve 3arnywek [Ans JononHuTenbHbix Kabenei 95
Yka3zaHus Mo YTunusauun 14
YpoBeHb HanpspkeHus 62
YcnewHoe 3aseplueHve Aaa 108
YcraBka 1 37
Ycraska 2 37
YcraBka 3 37
YcraHoBwTe MapameTpbl Apuratens B CootBetctBum C JaHHbIMM MacnopTHoi Tabnuuyku 40
YcraHoswuTe MpeaensHyto CkopocTb BpalueHus U Bpems MameHeHust CkopocTu 108
YcTpoiicteo MnaeHoro Mycka 22
P

®a3 [puratens 53
Dukcaumm YactoTbl 8
Dukcaums Boixoaa 7
®ukcaums BeixoaHow YacToTsl 160
Dukcaumns Yactotbl 160
OunbTpbl Du/dt 84
OunbTpbl MApMOHUK 88
dopmuposaHve 3agaHus 43
®opMupoBaHue O6paTHoi Cesan 44
DyHKUMKM TopMOXKEHUS 52
®yHKuMs O6paTHOM CBs3u 37
X

XapakTepuctukn Hacoca 21
XapakTepucTtuku PerynmpoBaHus 64
XapaKTepUCTUKUKPYTSLLErOMOMEHTa 61
XnapgareHt 37
XnapareHTt Al 38
XnapareHT A2 38
XnapareHt A3 38
1]

LienTpanu3oBaHHble Cuctembl Vav 25
Llenw MocT. Toka 168
LincdpoBoiiBbixog 63
Lincdposble Bxoabi: 62
y

Yactota KommyTtauumn 99
Yacbl PeanbHoro Bpemenu (rtc) 82
Yrto O3HavaeT Mapkuposka Ce 16
Yro Takoe CooteTcTBUE TpeboBaHusm Ce M MapkupoBka Ce? 16
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C)

SKpaHupoBaHve Kabenei 99
SKpaHVpoBaHHbLIMW/ BpOHMPOBaHHbLIMK 105
SKkcTpemanbHble Ycnoeus PaboTbl 53
dneKkTpuyecknii MoHTax 99, 105
dnekTpuyeckuii MoHTax - ObecrneyeHue IMc 116
IMc: MoMEXOYCTONUMBOCTb 49
SHepruio TOpMOXeHUS 9
SHeprocbepexeHne 21
SHeprocbepexeHns 19
31p 112
31p: 169
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