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BeeaeHue

Bnarogapum Bac 3a npuobpeTteHme npeobpasosatens cepmm C220/C420 c ynpasieHMemM BEKTOPOM MarHMTHOrO NOTOKa.
Mpeobpasosatenn cepmm C220/C420, ABAAOWMECA HOBbIM MOKOJEHMEM MOAYNbHbIX CUCTEM, CMOCOBHbI YA0BAETBOPATL
camble pasHble TPeboBaHMA KOHKPETHOrO NOTPEOUTENSA M NPOMbILLIEHHOCTU 33 CYET PACLUMPEHHbIX BO3MOXKHOCTEN
HACTPOMKM M COOTBETCTBOBATb OOLLMM HanpaBAEHUAM NPUMEHEHUSA, HALLE/IEHHbIM Ha Aa/ibHellLee pa3BUTUE OTPACIU
npounssoacTea npeobpasosaTteneit. NosHoe cooTBeTcTBME TPEOOBAHMAM, NPEAbABAAEMbIM KO BCEM TUMAM COXKHbIX
BbICOKOTOYHbIX NPUBOAOB C GYHKLUMAMM BCTPOEHHOIO PACLUMPAEMOro YHUBEPCANBHOMO UHTepdelica, ynpaBieHus
CKOPOCTbO U MOLLHOCTbIO, YNPABAEHUA KPYTALLMM MOMEHTOM, paboTbl B peasibHbIX MPOM3BOACTBEHHbIX MPOLLEcCcax C
3aMKHYTbIMW CUCTEMaMM ynpasaeHus, npoctoro PLC, rmbKoro TepmuHana BBo4a / BbiBoAa, 06beAMHEHUA UMMYAbCHbIX
KaHa/10B 3anporpamMmmMmnpoOBaHHOM YacTOTbl, KaHA/I0B 3aNPOrPaMMMPOBAHHON YacTOTbl M KaHala Nepeaadym KOMaHAa,
3aMporpaMmmMmMpPOBaAHHOTO MIABHOTO AOMOJJIHUTENLHOIO YNPaBAEHUA, yNPaBAEeHNA Ka4aHWEM YacTOTbl, OTCAIEKMBaAHUA
CKOPOCTU, KOHTPOJIA NPepbIBAaHNA KOAMPOBLLUKA, BHYTPEHHUM 610KOM NpepbiBaHmA, 28 06pa3LL0B KOHTPONA
HencnpaBHOCTEM, ynpaBaeHns ckopocTn bonee yem 16 MS, KONMpPoBaHUA NAPaMeTPOB U APYIMMU, A TaKKe
BO3MOHOCTHM, NPeLoCTaBAseMble NPON3BOAUTENAM 0O0PYA0BAHUSA C TOUYKMU 3PEHNA 3aKOHYEHHOTO PeLleHMs C BbICOKOM
CTENEeHbIo MHTErpaLmn, NO3BONAIOLLNE CHU3UTL CTOMMOCTb CUCTEMbBI M NOBLICUTbL €€ HAAEKHOCTb, AeNatoT
npeobpasoBaTesin YacToTbl AAHHOMN CEPUN UCKNOYUTENBHO BbIFOAHBIM NPUOBPETEHMEM.

Tabanua 1. PyHKUMOHaNbHbLIA moaynb C220/C420

C220/C420:
npeobpasoBaTesib YacTOTbl C yNpaBieHMEM BEKTOPOM MarHMTHOIo NOTOKa.

Bxoabl/BbixoAbl 4xDI (nByHanpaBaeHHbI BXOA, HE BbICOKOCKOPOCTHOIM), 2XAl, 2xDO, 1xAO, 1xpeneliHbli

Pexxum ynpasneHuma Pa3soMKHyTbIN KOHTYP 419 BEKTOPA MAarHUTHOrO NOTOKa 1
Pa3soMKHyTbIN KOHTYP 419 BEKTOPA MAarHUTHOrO NOTOKA 2
YnpasneHue no xapaktepuctunke V/F

Ynpasnaembiii ACWHXPOHHbIM ABUraTeNb NEPEMEHHOTO TOKA

ABsuratenb

®OyHKUMA pacwmpeHmsa | He nmeetca

cneumanmn3npoBaHHOro

NPOMbILLAEHHOrO

moayna

MnaTa He nmeetca

pacwmpeHus

BBOAa/BbIBOAA

Mnata PG He nmeetca

YnpasneHue He nmeetca

dUKCMpPoBaHHOM

ANTNHOM

PDyHKLMA CBA3K Modbus (cTaHgapT coeamHeHua 485)

DyHKUMA He nmeetca

nepekntoyeHmna AByx

napameTpos

asuratens

Mo cpaBHEHUIO C TPAOAMUMOHHBIM YNpaBAeHNEM BEKTOPOM HAMPAXEHUA yNpaBAeHNUe BEKTOPOM TOKA MMeEET caeaylowme

npeMmyLLecTsa:
1. Myckosoit momeHT 0,5 'y, 180 % HOMMHANBHOIO KPYTALLErO MOMEHTA (Pa3OMKHYTbIN KOHTYP YNpaBAeHUsA BEKTOPOM
MarHMTHOro NOTOKa);

2. Anroputm ynpasneHusa ocnabneHMem NOTOKa, MaKCMMYM MOXKET NpPeBbIWaTh B ABa pa3a 6a30Byto 4acToTy paboTbl
ABurartens;

3. BbICOKasA TOYHOCTb YNPaBieHMA CKOPOCTbIO: PA3OMKHYTbI KOHTYP YNpaBAeHMA BEKTOPOM MarHMTHOro nNoToKa < 0,5
% (HOMWHaNbHasA CMHXPOHHAA CKOPOCTb), 3aMKHYTbIN KOHTYP YNpPaB/ieHUs BEKTOPOM MarHMTHOTo notoka < 0,2 %
(HOMWMHaNbHAA CUHXPOHHAs CKOPOCTb);
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4. bonee BbICOKasA CTabWUIbHOCTb YNPABAEHMSA CKOPOCTbHO: PA3OMKHYTbIV KOHTYP YNpaB/ieHUs BEKTOPOM MarHMTHOro
noToKa < 10,3 (HoMMHaNbHasA CUHXPOHHAsA CKOPOCTb), 3aMKHYTbI KOHTYP YNpaB/ieHNs BEKTOPOM MarHMTHOro NOToKa <
10,1 % (HOMWHANbHAA CUHXPOHHAA CKOPOCTb);

5. YcKOpeHHas peakuus Ha U3MeHeHMe KpyTAaLwero MomeHTa < 40 Mc (PasOMKHYTbIN KOHTYP YNpaB/ieHUs BEKTOPOM
MarHMTHOro NoToka); < 20 Mc (3aMKHYTbI KOHTYpP ynpaB/ieHUs BEKTOPOM NOTOKaA).

HacTosee pyKoBOACTBO COAEPKUT YKa3aHMA No 3KcnayaTaumm npeobpasosarteneit yactotbl C220/C420. MoxanyiicTa,
BHMMaATENIbHO NPOYNTANTE PYKOBOACTBO.

B HacToALLEeM pyKOBOACTBE COAEPKATCA Mepbl MPeAOCTOPOXKHOCTU U YKa3aHWA MO MOLENN, MOHTA)KY, YCTaHOBKe
napameTpos, BBOAY B SKCMIyaTaLMIo, ANAarHOCTUKE HEMCNPABHOCTEN, TEKYLLEMY PEMOHTY U TEXHUYECKOMY
obcnyxunsaHuio npeobpasosatena. MNepes npumeHeHnem npeobpasosarteneint cepumn C220/C420 cneayet BHUMATENbHO
03HAKOMMTbLCA C PYKOBOACTBOM U COXPaHUTb €ro AnA obpalleHma K Hemy snocaeactsun. Mpu nepepaye obopynosaHuA
3aKa3uMKM OO/IKHbI MepefaBaTb HACTOALLEE PYKOBOACTBO KOHEYHbIM N0/Ib30BaTeNAM BMecTe ¢ 060pyLoBaHMEM.

PacnakoBKa n ocmoTtp

Mpw pacnakoBKe Tapbl cieayeT 06paTUTb BHUMAHWE Ha chegytolee.

1. CooTBETCTBME MOAENM U HOMUHA/IbHbBIX NAapamMeTpoB NpeobpasoBaTena Ha NAacNoOpPTHOM TabanyKe AaHHbIM B 3aKase. B
KopobKe npeobpasoBaTenia YaCTOTbl UMeeTcs cepTUdMKAT COOTBETCTBUA 060pYyA0BaHUA, PYKOBOACTBO NO/b30BaTeNA U
rapaHTUMHbIN TaNoH.

2. Echn nspenve nospexaeHo npu TPaHCMNOPTUPOBKE, cneayeT 06paTUTLCA B Haly KOMMAHMIO UM K NOCTaBLUUKY
HeMeAJ/IEHHO NpU 06HAPYKEHNN KaKON-NMB0 HeaoCTaun UK NOBPEKAEHUS.

MepBoe NpUMeHeHMe:

Monb3oBaTeNsim, UCNOJb3YHOLMM AaHHOE 060pyA0BaHWE BNeEPBble, HEOBXO4MMO BHUMATENIbHO 03HAKOMUTLCA C
HaCTOALWMM PyKOBOACTBOM. MpU NH0ObIX COMHEHUAX OTHOCUTE/IbHO OnpeaeneHHbIX PYHKLUNIN 1 XapaKTepUCTMK cneayet
0bpaTUTbLCA K NepCoHaNy TEXHMYECKOWN NOALEPKKM HAlLen KOMMaHMM 33 NOMOLLbIO B HaA/1eXKalemM NpumeHeHnK
HaACTOALWEro U3aenums.

M3-3a nocTosaHHO NpoBoAuMOI paboTbl NO yaydyleHUo NpeobpasoBaTenet NnpeaocTaBasemas Halwen KoMnaHuen
MHPopMaLMA MOXKET ObITb U3MeHeHa 6e3 npeaBapUTE/IbHOIO YBEAOMJ/IEHUS.

g

Mpeobpasosartenn cepmm C220/C420 cOOTBETCTBYIOT MEKAYHAPOAHbIM CTaHAapTaM, HEKOTOPbIE U34enuns
COOTBETCTBYHIOT cTaHgapTam CE

IEC/EN61800-5-1: Mpasuia TeXHUKM BE30MacHOCTM NPU SKCMIyaTalMm CUCTEM SNEKTPONPUBOA0B.
IEC/EN61800-3: dKcnayaTauma CUCTEM S/IEKTPUYECKUX MPMBOAO0B. YacTb TpeTbaA. CTaHAapT 3/1EKTPOMarHUTHOM
COBMECTMMOCTM U COOTBETCTBYHOLLME NPOLLeAYpPbl UCNbITaHUIA U3LENUA.

lnasa 1. NMpaBuna TexHUKN 6e3o0nNacHOCTU U mepbl
npeaoCTOPOIKHOCTU

OnpeaeneHune mep 6e30MacHOCTM
B HacTosLeM pyKkoBoacTBe mepbl 6e3onacHocTM pasbuTbl Ha ABa TMNa:

<!> OnacHocTb

OnacHoCTb, BO3HMKatoLWLanA npu HeHa,cwemau.l,ei/'l IKCnayaTaunn m cnocobHasn BbI3BaTb TAXKENYH TPpaBMy U CMEpPTb.

1\ MpesocrepexeHme
OnacHoCTb, BO3HMKaOLWWAA NPV HeHaa/1exKalleln akcnayaTawmMm 1 cnocobHas Bbi3BaTb TPABMY JIerKon MW cpegHel
CTEMNEHN TAKECTU UK NOoBPEXAeHMe 060pyA0BaHMA.
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1.1 Mepbi 6e30nacHOCTH

1.1.1 Mepeps MmoHTaXKom 060pyAOBaHUA:

<!> OnacHoCTb

1. He cneayeT wucnonb3oBaTb MOBPEXAeHHbI npeobpasosatenb uAM npeobpasosBatesb C OTCYTCTBYIOLLMMMU
KOMMOHEHTaMM. B NPOTMBHOM C/ly4ae 3TO MOXKET NPUBECTM K TpaBMe.
2.  CnepyeT ncnonb3oBaTh ABMraTesb C M30A5ALMEN Knacca B nam Bbiwe. B npoTMBHOM C/lyyae 3TO MOXKET NPUBECTM K

NOopa*XeHU 3NeKTPNUYECKMM TOKOM.

1.1.2 [leiicTBMA BO BpeMA MOHTaXa

@ OnacHoCTb

1. MpeobpasoBaTenb caeayeT YCTaHOBUTb Ha HErOPHOYYO MOBEPXHOCTb, HANPUMEP METaNINYECKYo, U OrpaduTb OT
nonagaHuna BocniameHaemblx BellecTs. HecobatogeHne 3Toro npasuaa MOXKET NPUBECTU K NOXKapy.

A MpepocTepexeHune

2.  Mpu moHTaxke B ogHOM LKady Honee yem AByx npeobpasoBaTteneit cnegyeT 06paTUTb Haa/lexKalee BHUMaHUe
Ha MecTo ycTaHOBKM (cMm. MnaBa 3. MexaHUYeCKUA U INEKTPUYECKMII MOHTaXK) C TOYKM 3peHua obecneyeHus
[A0CTaTOYHOrO TEN/I00TBEAEHUS.

3. He cneayet gonycKkaTb cayyaiiHoe nonazaHve B npeobpasoBaTtesib 06pe3KoB TOKONOABOAALLMX NPOBOLHMKOB UM
60/1TOB. B NPOTMBHOM C/lyyae 3TO MOXKET NoBpeaunTb NpeobpasoBaTteb.

1.1.3 [JeiicTBuA BO Bpemsa pa3BoaKu Kabeneii

@ OnacHoCTb

1. Jta paboTta A0NXKHA BbINOAHATLCA NPOGECCMOHANbHO OByYeHHbIM TEXHUKOM. B NpOTMBHOM C/lydYae BO3MOMKHO
noparkeHue 3NeKTPUYECKMM ToKom!

2. Meay npeobpasoBaTesiem U UCTOYHNMKOM NUTAHMA A0/KEH ObiTb YCTAaHOB/EH aBTOMATMYECKUIA BbiK/loYaTe b, B
NPOTUBHOM C/ly4ae MOXKET BO3HUKHYTb BO3ropaHue!

3. MepeA BbINONHEHUEM COEAMHEHUI cneayeT y6eanTbea B OTKAOUYEHUN MUTaHNA. B NpOTMBHOM CnyYae BO3MOXKHO
nopakeHue 3NeKTPUYECKMM ToKom!

4. KOHTaKT 3asemsieHnna [o0/KeH 6biTb HaAeXHO 3a3emsneH. B NpOTMBHOM cAydyae BO3MOMKHO MOPaXKeHUe

3NEKTPUYECKUM TOKOM.

A MpepocTepexeHne

1.1.4 [eiictBuA Nnepep nogayeit NUTaHUA

@ OnacHocCTb

1. Cnepyetr ybeantbcs B COOTBETCTBMM  KAcCa  HAMNPAMEHMA MUTAHMA  HOMWHANBHOMY  HAMpPAXEHWIO
npeobpasoBatens MU B NPaBUAbLHOCTU MOAKAOHYEeHMA Kabena BBOAA/BblBOAA, a TaKKe MPOBEPUTb HAa KOPOTKOe
3aMblKaHWe BHELHMEe Lenu M OTKyAa MAET JMHUA NOAKAoYeHUs. B MPOTUBHOM c/lydae 3TO MOXKET NOBpeauTb
npeobpasoBartenb.

2. MNepepn nopgayelt nNuUTaHMA Ha npeobpasoBaTesb €ro KPbIWKA AO0/KHA OblTb HAAEXKHO 3aKpbiTa. B npoTMBHOM
C/ly4ae BO3MOXKHO MOpPaArKEHNE 3NEKTPUYECKMM TOKOM!

A MpepocTepexeHne

3. MMpeobpasoBaTtesib HEe HYKHO WCMbITbIBATb Ha KA4yecTBO M30/ALMM, MOCKONAbKY TaKMe MCMbITaHMA NPOBOAATCA
nepes oTnNpaBKoi. B NpoTMBHOM c/ly4ae BO3MOXKEH HECYaCTHbIN ciydait!

4. HeobxoauMmo npoBEpPUTb MNPaBWUIbHOCTb MNOLKNHOYEHUS BCEX BHELWHUX KOMMOHEHTOB B COOTBETCTBUM C
npuMBeAeHHOM B HACTOALWEM PYKOBOACTBE CXEMOM. B NpOTMBHOM C/y4ae BO3MOXKEH HECHYACTHbIM cnyyan!
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1.1.5 [eiictBMA nocne nogayumn NUTaHUA

@ OnacHocCTb

1. He oTKpblBaTb KpbilKy npeobpa3oBaTena Npy NOAAHHOM Ha Hero MUTaHWKU. B NMPOTUBHOM C/lyYae BO3MOMHO
NopaeHue 3NeKTPUYECKUM TOKoM!

2.  He npukacaTbca K Npeobpa3oBaTenio M OKPYXKaloWMM ero LenamM BAaXKHbIMM pyKamu. B npoTuBHOM ciyyae
BO3MOYKHO MOPaXKEHME 3NeKTPUYECKUM TOKOM!

3. He npukacaTbcA K KOHTakTaM npeobpa3oBaTens (BKAKOYaA yNpaBAAIOWMIA KOHTAKT). B NpoTMBHOM ciyyae
BO3MOXKHO MOPaXKeHMe 3NeKTPUYECKUM TOKoM!

4. Mocne Toro Kak Ha npeobpa3osaTenb NoJaHO NUTaHWe, OH aBTOMaTUUYECKM NpoBeseT NpoBepKy He3onacHoCTy
BHELWHWX CMAbHOTOYHbLIX Lieneil. B 3To Bpema He cnesyeT npukacaTbcA K KoHTaktam U, V U W 1 KOHTaKTam
[BUTaTens, NOCKONbKY B MPOTUBHOM C/lyyae BO3MOXHO NOPaXKEHUE 3NEKTPUYECKUM TOKOM.

& MpepocTepexeHne

5. Ecnm TpebyeTca npoBepKka napameTpa, cieayeT obpaTWTb 0coboe BHMMaHME Ha 3alMTy OT MOBPEXAEHUA
BpaLLaloLLMMCA ABuraTenem. B NpOTMBHOM C/ly4ae BO3MOXEH HecuYacTHbIN cyyait!

6. He cnesyeT M3MeHATb 3aBOACKME YCTaHOBKM MO CBOEMy COBCTBEHHOMY YCMOTPeHMIo. B MpoTMBHOM c/iyyae 37O
MO3eT nospeanTb 06opyaosaHue!

1.1.6 [eiicTBMA BO Bpems 3KCNAyaTauum

@ OnacHocTb

1. B cnyyae Bbibopa dyHKUMM nepesanycka He cneayeT HaxoauTbca BAM3KO K MexaHW3mam v obopyaosaHuio. B
NPOTMBHOM C/ly4ae BO3MOXHO MOJyYeHne TpasMbi!

2. He cnepyeT npuKacaTbCA K BEHTUNATOPY MW Pa3pAAHOMY Pe3nUcTopy ANA OLEHKM TemnepaTypbl. B npoTueBHOM
C/ly4ae BO3MOXHO MoJlyYeHKe oxKoros!

3. O6HapyXeHWe CUrHanoB B NpoLecce 3KCMAyaTaUuMu [OMKHO NPOU3BOAMTLCA TOMBKO YMNOSHOMOYEHHbIM
nepcoHanoM. B NPOTMBHOM C/ly4ae BO3MOXHO NOJIyYeHMe TPaBMbl UM MOBPEXaeHMe 060pya0BaHMA!

& MpepocTepexeHne

4.  He cneayet gonyckaTb NonajaHWa npeameTos BHYTPb npeobpasosaTena B npolecce ero paboTbl. B npoTMBHOM
CNly4ae 3TO MOXeT nospeanTb ob6opyaosaHme!

5. He cneayert 3anyckaTb MM OCTaHaBAMBaTb Npeobpa3oBaTe/ib C MOMOLLbBIO KOHTaKTOpa. B MpoTMBHOM cnydae 370
MO3eT nospeanTb 060pyaosaHme!

1.1.7 AeiicTBMA NpU NpoBegeHUN PeMOHTa

@ OnacHocTb

1.  He cnegyeT NpousBoANTb PEMOHT U TEXHUYECKOE 06CNYKMBaHNE 060PYA0BaHUA NPU NOAKAOYEHHOM NUTaHUK, B
NPOTUBHOM C/ly4ae BOSMOXKHO MOpPaXKeHME 3NEKTPUUYECKUM TOKOM!

2.  MNpou3BoAWUTb PEMOHT W TexHMYeckoe 06C/Ay)KMBaHME c/efyeT TOJIbKO MOC/e BbIKNHOYEHWUA CBETOAMOAHOIO
WMHOMKATOPA 3apaga. B NpoTMBHOM C/lyyae OCTaToYHbINM 3apAd KOHAEHCATOPa MOXKET Bbi3BaTb TpaBmy!

3.  MNpeobpasoBaTesib JO/IKEH PEMOHTMPOBATLCA U OBCAYKMBATLCA TO/IbKO YNOJHOMOYEHHbIM HA 3TO MEePCOHA/IoM,
npoweawnm nNpons3BoacTBeHHoe obyyeHne. HapyLueHne 3TUX YyCAOBUIM MOXKET NPUBECTM K TPAaBME WM NOBPEKAEHUIO
obopypoBaHusl

1.2 Mepbl NpeaoCTOPOKHOCTU
1.2.1 TMpoBepKa usonauum gsuratensa

Echn gsuratennb 6yﬂ,ET MCNONb30BaATbCA BNeEpPBbIE NN OH UCMOJZIb3YETCA NOCNE XPaHEHUA UIN NPU NpPOoBeEAEHUN
nepmop,mqecr(oﬁ NPoOBEPKU, CneayeTr nposeputb M30NAULUIO ABUraTenAa C UENbHO NpeaoTspalleHnA nospexaeHuA
npeo6pa303aTenﬂ, BbI3BAHHOIO HapyweHnem nsonaunmn 0bmoTOK asuratens. lNpun nposegeHNN NPOBEPKU N301ALUN
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Kabenu auratena AoMKHbI BbITb OTCOeANHEHbI OT NpeobpasosaTena. PekomeHayeTcs NPMMeHATb MerommeTp Ha 500
B, Npv 3TOM M3MepeHHOoe COMPOTUBAEHME U30AALMMU A0NKHO BbITb HE MeHee 5 MOM.

1.2.2 Tennosas 3awmTa ABuratensa

Echn HOMMUHaNbHbIE XapaKTEPUCTUKWM OBUraTeNsa He COOTBETCTBYIOT XapaKTEPUCTUKaAM npeo6paaoBaTenﬂ,
0COBEHHO ecnnM HOMMWHa/bHas MOLWHOCTb npeo6pasoBaTenﬂ Bbille HOMWHANbHOM MOLWHOCTKN ABuUratena, cnenyer
HaCTpPOUTb B npeo6pa3OBaTene COOTBETCTBYHOLWME NapaMETpPbI 3alNTbl ABUraTena Uan cnegyet yCtaHOBUTb TeEpmopene
3alnTbl ABUraTenAa.

1.2.3 Pabota Ha 4acToTe, NpeBbilAloWen CTaHAAPTHYIO YacToTy

BbIxogHan yactoTa HactoAwero npeobpasoBaTens MOMKET U3MEeHATbCA B AmanasoHe oT 0 My go 400 lu. Ecam
nonb3oBaTesnto HeobxoaMmo, YTobbl NpeobpasoBaTenb paboTan Ha YacToTe, Npesbiwatoweit 50 My, cnesyeT yunTbiBaTb
NPOYHOCTHbIE XapPaKTEPUCTUKMU MEXAaHUYECKUX YCTPOMCTB.

1.2.4 Bubpauuma mexaHMYeCKoro ycTpoiicTea

Mpn onpepeneHHbIX BbIXOAHbIX YacTOTax B npeo6pasoBaTene MOXET BO3HMKATb MeXaHWYeCcKui PEe30HaHC,
KOTOprVI MOXHO NpegoTBpaTuUTb, YCTAaHOBUB B npeo6pasoBaTene napameTpbl 3ar|peu.|,eHH0171 4acToThbl.

1.2.5 Harpes 1 wym asurarens

lMNOCKONBKY BbIXOAHbIM HanpAXeHnem npeo6pasoBaTenﬂ asnaetTcA curHan LWNM, COAep)-KaLLI,VIVI onpegeneHHble
rapMoOHUKKN, TemnepaTtypa AgBuratenda, C03,ﬂ,aBaEMbIVI MM wym wm BM6paLI,MM 6y,n,yT npesbiwaTb COOTBETCTBYHOWMNE
3Ha4YeHUA nNpu pa60Te Ha CTaH,ﬂ,apTHOﬁ yacTtoTe.

1.2.6 YyBcTBMTENbHOE K HANPAMKEHUIO YCTPOMUCTBO MU KOHAEHCATOP, YBEANUUBAIOWMIA KOIPDULMNEHT MOLLHOCTU Ha
BbIXxoAe

MocKonbKy Ha Bbixode npeobpasoBatens npucyTctByeT curHan WWM, To ecanm Ha Bbixoge YCTaHOBUTb
KOHAEeHCcaTop, MOBbIWAWNI KOIGOULMEHT MOLLHOCTU, UAM BapPUCTOP A0S 3alLUTbl OT MCKPOBLIX NepeHanpsirKeHu,
MOXHO JIeTKO BbI3BaTb MIHOBEHHYIO Neperpy3Ky npeobpasosaTtensa No TOKy, CNOCObHy0 noBpeanTb NpeobpasoBaTtesb.
TaKue ycTpolicTBa MCMNONb30BaTh HE peKoMeHAayeTcA.

1.2.7 MpumeHeHMne BbIKAOYAOLLLUX ycrpoiicm, TAKUX KaK aBTOMaTU4YeCKue BblK/1lo4aTe/i, Ha BXOAHbIX U BbIXOAOHbIX
KOHTaKTax

Ecnv mexay MCTOYHMKOM MWUTAHUS U BXOAHbIMM KOHTaKTamu npeobpasoBaTess YyCTaHOB/EH aBTOMATMUYECKUN
BbIK/IOYATE b, HE Pa3peLlaeTcs UCNOIb30BaTh ero ANs YNpaBieHWsA 3aMyCKOM UM OCTaHOBOM npeobpasoBaTens. Ecim
NPVYMEHEHME TaKOro aBTOMaTUYECKOrO BbIK/IOYATENS HEU3OEKHO, ero HaA/IeKMT UCMO/b30BaTb He Yallle Yem OAMH pas
B Yac. YacTbIli 3apsaa M pa3pag, CHUMKAIOT CPOK 3KCMAyaTaunm pasmeLLeHHOro B npeobpasoBatesnie KoHAeHcaTopa. Ecim
BbIK/IOYAOWME  YCTPOWCTBA Hamnogobve aBTOMATMUECKOro  BLIK/OYATENA  YCTAHOB/IEHbl  MeXAy  BbIXO40M
npeobpasoBatens W ABuratesieMm, ynpaBasTb WMKW cnefyeTr TONbKO TMPW OTCYTCTBUMM HAMPSXKEHMS Ha BbIXode
npeobpasoBatens. B NpoTMBHOM C/ly4ae MOXKHO NOBpeAMTb MOAYIN NpeobpasoBaTesns.

1.2.8 Ucnonb3oBaHUe NPU HANPAXKEHUU, OTINYAIOLLEMCA OT HOMUHA/NIbHOTO
Ecan npeobpasosatens cepum C220/C420 ucnonb3yeTcas MNPU HaNpAXKEeHWW BHE YKa3aHHOro B HacToALllem

PyKOBOACTBE AMNANa30HaA, MOXET BO3HUKHYTb nNoBpexXaeHne exogAaulnx B ero CoctaBs yCTpOVICTB.
Mpwn HEO6XOAMMOCTM cneayet ncnonb3oBaTb Hagsexauime CNoCcobbl MOBbLIWEHUS UNU CHUXKEHUS HanpAaxeHwuA.
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1.2.9 UsmeHeHUe TpexdasHOro Bxoaa Ha AByxdasHbIi
Mepeaenka TpexdasHoro npeobpasosaTtens cepumn C220/C420 Ha aByxdasHbIli 3anpelieHa. ITO MOXET BbI3BaTb
OTKa3s WU/IM NoBpeKaeHne npeobpasoBaTens.

1.2.10 3awuTa OT UCKPOBbLIX NepeHanpPAXKeHui

MpeobpasoBatenb CepuM CHabBXKeH YCTPOWMCTBOM 3alMTbl OT MCKPOBbIX MEPEerpysok Mo TOKY W umeeT
onpeaeneHHyo 3almTy OT UCKP. MpY NPUMEHEHUU B YC/IOBUAX YACTbIX MCKPOBLIX MepeHanpsKeHui nosib3oBaTeslb
[OOJIXKEH YCTaHOBUTL Ha BXoAe NpeobpasoBaTens ZONONHUTENIbHbIE 3aLLMUTHbIE YCTPOWCTBA.

1.2.11 BbicoTa ¥ orpaHUyYeHMe JONYCTUMbIX 3HAYEHWI

Mpy npumeHeHUN Ha BbicoTe 6onee 1000 meTpoB TenooTBegeHMEe OT NPeobpa3oBaTeNss MOXKET YXYALWUTLCA Mo
NpuUYMHe HeJOCTAaTOYHOTO [JaB/ieHus BO3ayxa. [loaTomy c/edyeT NepecmoTpeTb  AOMYCTMMblE  MapameTpbl
npeobpasosatens. B ciyyae npuMeHeHUs B TaKMX YCIOBUAX HEOBXOAMMO MPOKOHCY/IbTUPOBATLCA C HalLe KOMMAHMEN.

1.2.12 Cayuam ocoboro npumeHeHUA

Echn npepnonaraetca npumeHeHue npeo6pa3OBaTenﬂ B ycnosuAx, OTAINYaOWMNXCA OT PEKOMEHAOBAHHbLIX B
HaCTOALWEM PYKOBOACTBE CXeEM NMNOAKNKOYEHUA, HANPUMEP NPU HATMYNN COBMECTHO VICI'IO!'Ib3yeMOl7| LWNHbI NOCTOAHHOTIO
TOKa, cnegyeTt NPOKOHCYNbTUPOBATLCA B Halen KoMMNaHuu.

1.2.13 3ameuaHue 06 yTunmsauum npeobpasosarens

3J1€KTpOJ'IMTM‘-IeCKME KOHAEHCAaTOpPbl OCHOBHbIX Ll,GI'lEﬁ M reyaTHbIX NAAT MOFYT B3pbiBaTbCA NpuU Harpese. [Mpu
CropaHnm NnnactmacCoBbIX KOMMOHEHTOB MOXET BblAENATbCA FI,CI,OBMTbIﬁ ras. I'Ipeo6pa303aTenb cnepnyet yTunnsnposaTb
KaK NpoOMbIl/IEHHbIE OTXOA4bI.

1.2.14 LUTraTHbIX gBUraTenb

1) CTaHgapTHbIA WTATHbLIA ABUraTeNb — 3TO YETbIPEXMOIOCHbI ACUHXPOHHbLIA ABUraTeNb C KOPOTKO3AaMKHYTbIM
potopom. Ecnm Takoro paguratenda B HaAuMuMuM HeT, c/ieayeT BblbpaTb NOAXOAALMA ABUraTeNb COM1aCHO ero
HOMWHANbHOMY TOKY. B Tex cnyyasax, Korga TpebyeTca NpMBOAHOW CUHXPOHHbLIN ABUraTeslb C NOCTOAHHbIM MArHUTOM,
cnepyet o6paTMTbCA B HALLY KOMMNAHWUIO.

2) OxnaXkpalowWwmnin BEeHTUAATOP M BaN pPOTOPa ABWUraTeNa C NOCTOAHHOW YacTOTOW AOMYCKAlOT KpenaeHue Ha O4HOW ocu.
MpWU CHUKEHUM CKOPOCTU BPALLLEHMA CTEMEHb OXNAXKAEHMA CHMKAeTcA. [T03ToMy B Lensx NpefoTBpaLLeEHNA Neperpesa
ABuraTena cnepyet YCTAaHOBUTb MOLUHbINA BbITAKHOW BEHTUAATOP WMAM 3aMEHUTb TaKOW ABuratesb Ha Apyrow,
paboTatowmin Npyu nepemeHHo’ YacToTe.

3) MockonbKy B npeobpasoBaTtene ycTaHOBAEHbI CTaHAAPTHblE BHYTPEHHWE MapameTpbl AJA WTaTHbIX ABuUratenei,
HEeobX0AMMO BbISICHUTb MapaMeTpbl ABUraTeNA UAN U3IMEHUTb 3HAYEHUA MO YMONYAHUIO TAK, YTOObI OHM KaK MOXHO
60nee TOYHO COOTBETCTBOBA/M (PaAKTUYECKMM 3HAYEHMAM, B MPOTMBHOM C/lydae MOFYT NOCTpafaTb pabouue
XapaKTEPUCTUKM U 3PPEKTUBHOCTD 3aLLUTLI.

4) MNpu KOPOTKOM 3aMblKaHWM Kabena uau Auratens MOMKeT NOABUTbCA aBapPMIMHbLIA CUrHAA WMAM NPOU3OWTU B3PbIB
npeobpasosartens. [03TOMy nocne yCTaHOBKM HOBOro ABUraTens u Kabena cnefyeT NPOBECTU UCNbITaHUA U30AALUK U
MPOBEPKY Ha HaNMYMe KOPOTKMUX 3aMblKaHMIA. TakMe NPOBEPKM cnefyeT TaKXKe MNpoBOAUTb MPU PEeriaMeHTHOM
TEXHUYECKOM 0b6cnyKmBaHum. CnefyeTr OTMETUTb, YTO NpPU NPOBELEHMM NPOBEPOK Npeobpa3oBaTe/ib U KOMMNOHEHTDI
O0/IKHbI ObITb NONIHOCTBHO OTK/IHOYEHbI.
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l'nasa 2. UHpopmaumna 06 uspgenum

2.1 NMpasnna MapKUpPoOBKU

ADV 1.50 C 4 20- M

Kopn npowseoauTtena: Machtric

Kon cepum:
(*) 170 wnn A™Z

MpumeHeHue 1 Knacc:

B: Baz0EbIA 06LLErD HazHaYeHHWA

C: KomnaKkTHolid 06Wwero HasHaueHKnA

E: ¥nyuweHHblA 06Wero HazHauyeHWA

M: YcoBeplUeHCTBOBaHHbIA 06LLEero HasHaueHmA
P: Hacocbl M BEHTHUAATOPbI

5: CneumanbHOro Ha3HaYeHHWA

MowHocTs (KBT):

0.00: MowHocTb < 10 kBT

00.0: MowHoCTe > 10 KBT, < 100 KBT
000: MowHocTb > 100 kBT

DUpMEHHOE HammeHo BaHwke: Advanced Control

2.2 MacnopTtHaA Tabaunuka

Advanced

CONTROL

Model: ADV 1.50C420-M
Input: 3 Phase, 380~440V, 50/60Hz
Output: 3 Phase, 0~440V, 0~400Hz
1.50kW,3.8A,150%( 1min)

tL Ce€

Serial No: 56160115A11R5G
Advanced Systems Baltic OU

2.3 MopgenbHblii pag cepmin C220/C420

Tabnunua 2.1. TexHU4YecKmne XxapaKTepucTukn npeobpasosateneit yactotel C220/C420

Mopgensb BxogHoe HanpAxeHue BxoaHoM TOK BbixoaHOM TOK MouwHoCTb
(B) (A) (A) asuraTens (KBT)
ADV 0.40 C220-M 1 pasza 220B 54 2.3 0.4
ADV 0.75 C220-M AnanasoH: 8.2 4.0 0.75
ADV 1.50 C220-M -15...+20% 14.0 7.0 1.5
ADV 0.75 C420-M 3 ¢as3bl 380B 34 2.1 0.75
ADV 1.50 C420-M OnanasoH: -15...+20% 5.0 3.8 1.5
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2.4 TexHnuecKan cneymnduKkauyma

Tabnnua 2-2. TexHUYeECKMe XapaKTepuCTMKK npeobpasosarteneit yactotel C220/C420

Paspen XapaKTepuCTUKn
MaKcumanbHasa YyacToTa 400 Iy,
Hecywana yactoTa OT1 1 Kly, po 15 Kl'u, noacTpamBaeTca aBTOMaTUUYECKN COT/TAacHO
XapaKTepPUCTUKAM HarpysKu.
Pa3peweHue no BxogHon |LUndposasa yctaHoska: 0,01 Iy,
yacToTe AHanorosas yCTaHOBKa: MaKcMmanbHasa yactota x 0,1 %
Pexnm ynpasneHua YnpasneHue no xapakrepuctuke V/F
YnpasaeHne BEKTOPOM NOTOKa 1
YnpasneHne BEKTOPOM NOTOKa 2
MycKoBON MOMEHT 0,5 N'u/180 % (pa3OMKHYTbIN KOHTYpP yrpaB/ieHna BEKTOPOM MOTOKa)
[dunanasoH NoacTponKm 1: 200 (pa3soOMKHYTbIN KOHTYpP YNpaB/ieHMsA BEKTOPOM MOTOKa)
CKOpPOCTH
ToYHOCTb CTabunmsaumnm Pa3soMKHYTbIN KOHTYpP ynpaBaeHUs BEKTOPOM MoToKa: < 0,5 %
CKOpPOCTH
basosble CtabnnbHOCTb yNpaB/ieHMA |Pa3soMKHYTbIA KOHTYp ynpaBaeHNa BEKTOPOM NoToka: < 0,3 %
byHKUMM CKOPOCTbIO
MNeperpysoyHas 150 % oT HoMMHanbHOro Toka B TeyeHwme 60 ¢; 180 % OT HOMUHAABLHOTO
CNocobHOCTb TOKa B TeyeHue 3 ¢
Moabem KpyTALero ABTOMATMYECKNI1 MOABEM KPYTALLErO MOMEHTA, MOAbEM KPYTALLETO
MOMEHTa momeHTa BpyyHyto ot 0,1 % no 30 %
Kpusasa V/F JluHeliHan, KBaApaTUYHAA, 334aBaemMasn N0 HECKONIbKUM TOYKaAM
Kpusble pa3roHa u MpamonnHenHaa unn S-obpasHan Npu pasroHe U TOPMOXKEHWW; [Ba
TOPMOXKEHUA BpeMeHW pa3roHa U TOPMOXKEHUA, AMana3oH BpeMeHu pas3roHa u
TopmorkeHua ot 0,0 ¢ #o 3000,0 ¢
TopmorkeHWe NoCToOAHHbIM |YacToTa TopMmoKeHUs nocT. Tokom: oT 0,00 Ny A0 MaKCMManbHOM YacToTbl;
TOKOM Bpemsa TopmoxkeHua: ot 0,0 ¢ o 36,0 c; BeAMUYMHA TOKA TOPMOXKEHUA: OT
0,0 % po 100,0 %.
YnpaBneHne TONYKOBbIM [Jnana3oH vyactoT Tonykosoro pexxuma: ot 0,00 'y, go 50,00 Ny; Bpema
pexxmmom HapacTtaHus / cnaga B Tonykosom pexkmume: 0. ot 0 ¢ go 3000,0 c.
YnpasneHne CKOpPoCTbio Bo3MmoKHa peannsaums 4o 16 cermeHToOB CKOPOCTU Yepes BCTPOEHHbIN PLC
npoctbim PLC n MS WU YNPaBAAOWMNA KOHTAKT
BctpoeHHbIn PID CucTeMa € 3aMKHYTbIM KOHTYPOM yNpaBieHUsa MOKeT ObITb peannsoBaHa
ABTOMaTUYeCKoe ABTOMaTU4YeCKoe nogaepKaHne NOCTOAHHOIO BbIXOAHOIO HaNpPAXKeHUA
perynvposaHue NpU U3MEHEHNWN HaNPAXKEHUA ceTu.
HanpsaxeHus (AVR; Auto
voltage regulation)
CamoobHapyxeHue CnocobeH NpoBoauTb NPOBEPKU BE30MacCHOrO NOAKNOYEHWUA YCTPONCTB
NOAKNIOYEHHbIX YCTPOMCTB [NpW NoZaye NUTaHWUA, BKAOYAtOLWME 0OHAPYKEHNE KOPOTKMUX 3aMbIKaHWUM U
npu nogaye NUTaHUA 3aMblKaHUI Ha 3eMto.
PaboTta npu coBmecTHO Bo3moxKHa paboTa HecKobKux NpeobpasoBaTenei, NOAKNOUYEHHbIX K
MCNO/Ib3YeMOW LMHEe NOCT. (06Luel WrHe NocT. ToKa.
TOKa
OtpenbHble |Knasuiwa TONYKOBOTO Mporpammupyemasn KnasuLla: BbIGOP KOMAHAHOTO KaHana nepekatoyeHus,
byHKUMM nepemellerus (JOG) NPAMOro n 06paTHOro BpaLLeHWUs, TOJIMKOBOIO NepemeLLeHuns.

YnpasneHue Kayatoleica
YacTOTOM A/1A TEKCTUIbHOM
NPOMbILLNEHHOCTH

YcTaHOBKa Pa3/INYHbIX TPEYrOJ1IbHbIX CUTHAaN0B ynpaB/sieHUA YacToToM.
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Tabnunua 2-2. TexHUYecKme xapaKTepuctTukm npeobpasosarteneit yactotbl C220/C420. MpoaonxeHue

Pasgen

XapaKTepucTmukm

®yHKumna CBC

OcHoBaHHbIN Ha CBC anropuTm CHUXKEHUS BEPOATHOCTU Neperpyskm
npeobpasoBaTensa NO TOKY ANA yAy4LIEHUA CNOCOBHOCTU K 3almTe OT
nomex.

YnpasneHue no Taimepy

PyHKUMA ynpaBaeHUA No TakMepy: YCTaHOBKA BPEMEHHOro nHTepsana ot 0
yacoB Ao 65535 yacos.

PaboTta

KaHan KomaHg ynpasaeHnA

Tpw TMNA KaHanoB paboTa Yepes NaHes b IKCNAyaTaumm, paboTa Yyepes
KOHTaKT ynpasaeHus n paboTta Yepes nocaen0BaTeNbHbIA NOPT. ITH
KaHaNbl MOTYT MNePeKtoUaTbCA B Pa3INYHbIE PEXUMBI.

MCTOYHMK 4acTOTbl

UmeeTca Bcero 10 TMNOB MCTOYHMKOB YaCcTOTbl, TAKUX KaK Lmdposoi
OMOPHbIA UCTOYHMK, AHANOrOBOE ONOPHOE HaNpPAXKEHME, aHANOrOBbIN
OMOPHbIN TOK, ckopocTb MS, PLC, PID 1 onopHbI curHan
nocnenoBaTeNbHOro NopTa.

JononHuTtenbHbIn
WCTOYHMK YacToTbl

MUmeeTca 10 TMNOB AONONAHUTENbHbBIX NCTOYHUKOB YacToTbl. MoXeT bbITb
peann3oBaHa TO4YHaA HaCTpOﬁKa N CUHTE3 LI,OI'IO}'IHMTEJ'IbHOﬁ Y4acToTbl.

BxogHble KOHTaKTbI

NUmeeTtca 4 undpoBbIX BXOAHbIX KOHTAKTOB. OHM MOTyT BbITb COBMECTUMbI C
pexxumom exoga PNP nnn NPN. UmeeTtca gBa aHAaNoOrosbix BXOAHbIX
KOHTaKTa, OANH U3 KOTOPbIX MOXKeT ObITb MCNO/Ib30BaH KaK BXo4 No
HaNpPAXEeHUI0, @ BTOPOM — KaK BXOA, NO HaNpsAMKeHUo 1A TOKOBbIN. (OH
MOXKET PacCLIMPUTb OZINMH BXOAHOW KOHTAKT NO Hanps*KeHuio)

BbIxogHble KOHTAKTbI

OAanH undpoBON BbIXOAHOM KOHTAKT

OAWH penenHbIin BbIXOAHOM KOHTAKT

OAMH aHaNoroBbl BbIXOAHOMN KOHTAKT, BapuaHTbl oT 0/4 MA ao 20 MA nan
o1 0/2 B go 10 B. OH moeT 6bITb UCNO/b30BaH A8 BbIBOAA TaKMX
dU3nYecKMx NapameTpoB, KaK YCTAaHOBAEHHAA YacToTa M BbIXOAHasA
yacTtoTa.

PaboTta
avcnnean
KNaBumaTypbl

CBeToauoaHbIN Ancnnemn

Y nspgenua nmeeTca CBETOAMOAHAA KNaBMaTypa, BO3MOXKHA YCTAaHOBKaA
napamMmeTpoB, KOHTPO/1b COCTOAHUA.

KonupoBaHue napametpos

Knaeuatypa mMoXeT 6bITb CKONMPOBaHa C NOMOLLbIO MapPaMeTPOB C Lie/bio
noay4YeHUA napamerpa HbICTPOro KONMpPOBaHMA.

Apyroe

DYHKLUMA 3aWMThI

Mo3KeT BKAOUYaTb 06HapYKeHNe KOPOTKOro 3aMblKaHMA ABuraTens npu
noAave NUTaHUA, 3aLlLMUTY OT NponagaHma ¢asbl Ha BXOAE UAW BbIXOAeE,

3alMTY OT NeperpysKu No TOKY U MO HaNPAKEHWIo, 3aLMUTY OT NadeHunn
HanpsAKeHWs, 3aLMTy OT Neperpesa 1 3alLmTy OT NeperpysKu.

AKkceccyapsl

MaHenb onepatopa LCD

OKpyrKa-
ouLan cpena

MecTo aKcnayaTauum

BHYTpuY nomelLeHms, 3alULLEHHONO OT MPAMOrO COIHEYHOTO N3TyYeHus,
nblnn, arpecCUMBHOrO ra3a, B3pbiIBOOMNACHOrIO ra3sa, MacnAaHOro abima,
VICI'IapeHMﬁ, Kanesnb XNOAKOCTU U CONMN.

BbicoTa

1000 m, npu 6osbLLEel BbicOoTe TpebyeTca nepecmoTp A0NYCTUMbIX
napameTpoB

TemnepaTypa oKpyKatoLien

oT-10 °C go +40 °C (o1 40 °C oo 50 °C cO CHUXKEHUEM XapPaKTEePUCTUK)

cpeabl
BnarKHoCTb OTHOCUTENbHAA BAAXKHOCTb He 6osiee 95 % 6e3 KoHaeHcauum
Bubpauus He 6onee 5,9 m/c’ (0,6 g)

TemnepaTypa XpaHeHus

o1-20°C po +60 °C
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Mpeo6paszosaTtenb C220/C420 obluero HasHauyeHUs C ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

2.5 BHelwHuit BuA, u rabapurbl

2.5.1 BHelwwHwMi1 BUA npeobpasoBaTtens 4acToTbl

[MaHenb ynpasneHma

Kopnyc
MopT BBOAA/BLIBOAA
MopT 4NA NoAKAOYEHUA

BHELWHEro ynpassieHnA

MopT BBOAA/BLIBOAA

BeHTMAAUMOHHOE

oTBepcTue
MOHTa)KHble oTBepCcTUA

Mepekntoyatens V/A

PucyHok 2-3. BHelwHUIA BUuA npeobpasosartens
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Mpeobpasosatenb C220/C420 obuiero HazHayeHUA C ynpaBaeHUeM BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

2.5.2 Frabaputbl npeobpa3zoBaTensa u pasmepbl MOHTa}KHbIX OTBEPCTUIA
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PucyHoK 2-4. TabapuTbl NpeobpasoBaTens n pasmepbl MOHTAXKHbIX OTBEPCTUIA

2.5.3 Nabaputbl NnpeobpasoBatena u pasmepbl MOHTAXKHbIX OTBEPCTUN 2
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PucyHoK 2-5. FTabapuTtbl npeobpasosatens n pasmepbl MOHTaXKHbIX OTBEPCTUIA
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Mpeo6paszosaTtenb C220/C420 obluero HasHauyeHUs C ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

Tabauua 2-3. TabapuTbl npeobpasosaTtens yactotbl C220/C420 n pa3mepbl MOHTaMKHbIX OTBEPCTUI (MM)

Onametp
MOHTAXHOTO
MoHTa*KHOe oTBepcTMe labapuTbl NpeobpasosaTtens
Mogenb oTBepcTUA
(Mm)
A (Mmm) B (Mm) H (mm) W (Mm) D (Mm)

ADV 0.40 C220-M

ADV 0.75 C220-M 70 120 130 80 128.3 4.5

ADV 1.50 C220-M

ADV 0.75 C420-M

ADV 1.50 C420-M 82 149 158 91 138 4.5

ADV 2.20 C420-M

2.6 TeKywMii peMOHT M TeXxHuYecKoe obcnyxusaHue npeobpasosarens

2.6.1 TeKywwnii pemoHT

Moa BO3AENCTBMEM TEMMEPATYPbI OKPYXKAIOLLE cpeabl, BAaXKHOCTU, NbiAU U BUBPaLMM NPOUCXOANT U3HOC YCTPOMCTB
npeobpasoBaTesnisi, CNOCOBHbLIN BbI3BaTb OTKa3 NpeobpasoBaTens UAN COKPaATUTb CPOK ero aKkcnayaTaumm. Noatomy
HeobXxoAMMO NPOBOAUTL TEKYLLNI PEMOHT U Nepuoanyeckoe TexHuyeckoe obcnyKmsaHue npeobpasoBaTens.
Mpu obcnenoBaHUKM NpoBepseTca cneaytollee:

1) He M3MeEHUCA I HEHOPMA/IbHbIM 06Pa30M 3BYK, U3JaBaemblit paboTalowmm asuraTenem;

2) HeT nn BMBpauunm paboTatolero AsuraTens;

3) He NPOM30LWJI0 I UBMEHEHMWIM B YCIOBMAX MOHTaXa npeobpasosaTtens;

4) HopManbHO 1M PaboTaeT BEHTUNATOP OXNaXKAEHUS;

5) He noBbIWeHa K TemnepaTtypa npeobpasosaTtens.

PernameHTHaA ouncTKka:

MNpeobpa3oBaTtenb A0/KEH BCeraa 6biTb YNCTbIM.

lpA3b Ha NOBEPXHOCTU NpeobpasoBaTens 4OMKHA NONHOCTbIO YAANATLCA, YTOObI IPA3b He Nonagana BHYTPb
npeobpasoBartens. OcobeHHO onacHa MeTa/l/InYecKas Mnbijb.

MacnsiHble NATHA Ha BEHTUAATOPE OXNaXKAeHUa npeobpasoBaTena AONKHbI NOJHOCTbIO YAANATLCA.

2.6.2 lNepuoagunuyeckan nposepkKa

B mecTax, rae nposefeHune NpoBepKU 3aTpyaHeHo, caedyeT NpoBoAMTbL Nepuogmyeckue NpoBepKu.

Mpu neproanYecknx NposBepKax NPoBOAUTCA ceaylolliee:

1) nepnoauyeckas NposBepKa U 04YUCTKa BO3AyXOBOAaA;

2) npoBepKa 3aTAXKKKM 60NTOB;

3) npoBepKa HaAnuuAa Kopposnn npeobpasosaTens;

4) npoBepKa HanN4YMsA NPU3HAKOB NEKTPUYECKOW Ayrh Ha NPOBOAHbIX COEANHUTENAX;

5) ucnbiTaHne U301AUNN OCHOBHbIX Llenei.

OcTaBLasnca YacTb: Npu paboTe c MeroMmmeTpom (pekomeHayetcs merommeTp Ha 500 B nocT. ToKa) 4Na UsmepeHus
COMPOTUBNEHNA N30NALUN CNedyeT OTCOeANHUTb OT NpeobpasoBaTens OCHOBHbIE Lenu. NpUMeHATb 418 NPOBEPKM
COMPOTUBNEHNA LLENU U3MEPUTESIb CONPOTUBNEHUA U30NALMMU He cneayeT. poBogUTb NPOBEPKMN BbICOKOTO
HanpAXeHus He TpebyeTcs (OHW BbINONHANNCH NOC/IE AOCTaBKM).

2.6.3 3ameHa M3HALLMBAKOLWMXCA KOMMNOHEHTOB Npeobpasosartens
K n3HawmBatowmmea KoMNoHeHTamM npeobpasoBaTesiad OTHOCUTCA BEHTUNATOP OX/1AaXKAEHWUSA U 3/IEKTPOSIUTUYECKUIN

KoHAeHcaTop GUALTPA, CPOK CAYKBbl KOTOPbLIX ONPeaenAeTca YyCAOBUAMM SKCMAYaTaLUU U COCTOAHNEM TEXHUYECKOTro
06cnyRnsaHuA. TUNOBOWM CPOK IKCNIyaTaLUmMm:
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Mpeobpaszosatens C220/C420 obuiero HazHauyeHUsA ¢ ynpasieHMem BEKTOPOM NOTOKa
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HanmeHoBaHME KOMNOHEHTa CpokK aKcnayatauuu
BeHTunaTOp OT ABYX A0 Tpex net
INEKTPONUTUYECKUIA KOHOEHCATOP OT YeTbIpex A0 NATK et

Monb3oBaTelb MOXET ONPeAennTb CPOK 3aMeHbl UCX0AA N3 BpeMeHU paboTbl.

1) BeHTMNATOpP oxNaxaeHus

Bo3MOKHble MPUYMHbI OTKa3a: U3HOC NOALMMHNUKOB M M3HOC IoNacTei.

KpuTtepumn: Hannume TpeLLmMHbl Ha IONACTM U HEHOPManbHaa BMBpaLmaA 1 3ByK Npu 3anycke.

2) BO3MOKHbIE MPUYMHBI OTKA3a 3/IEKTPOJIUTUYECKOTO KOHAEHCATOPa: HEHaZNeKaLL,Eee KaYeCTBO MCTOYHMKA, BbICOKasn
TemMnepaTypa OKpy»KatoLwel cpesbl, YacTble CKaYKo0bpasHble U3MEHEHMA HArpy3KM 1 BbIrOPaHUE 31EKTPOIMTa.
KpuTepnn: Hannumne yTeukun KngKocTm, cpabaTbiBaHWe 3alLMTHOTO KNanaHa, U3MepeHue CTaTUYeCKOM eMKOCTH,
n3mepeHue ConpoTMBAEHMA U30NALMUN.

2.6.4 XpaHeHue npeobpasosatens

Mpy BPEMEHHOM W LO/ITOBPEMEHHOM XpaHeHMM npeobpasosaTtens HeobxoaAMMo 06paTUTbL BHUMAHKE Ha crieayoLee:
1) CnepyeT nomecTutb NpeobpasosaTesib B yNaKOBOYHYIO Tapy, NOA0OHYO OpUTMHaIbHOW.

2) NMpu BONTOBPEMEHHOM XPaHEHUW XapaKTEPUCTUKM /IEKTPOUTUYECKOTO KOHAEHCATOpa yxyawatoTtca. Ha nsgenve
cnefyeTt No4aBaTh NUTaHWE Kaxable ABa ro4a, Bpems NoAadun NUTaHua He A0/IKHO BbITb MeHee NATU Yacos. BxoaHoe
HanpsXeHne A0KHO MeA/IeHHO NOBbIWATLCA PEryAATOPOM BMIOTb 40 HOMWHANLHOMO 3HAYEHMS.

2.7 FapaHTUA Ha npeobpasoBaTtesib 4acTOTbl

BecnnaTtHas rapaHTUA OTHOCUTCA TO/IbKO K CamMomMy npeobpasosaTesio.

1. Hawa KomnaHua npeaoctasaneT 12-mecayHyto rapaHTUio (rapaHTUHBIN CPOK HAYMHAETCA C AaTbl NPOAANKM),
PacnpOCTPaAHAIOLLYIOCA Ha HEUCNPABHOCTU M MOBPEKAEHNA, BOSHUKLIME NMPU HOPMAJIbHBIX YC/OBUAX SKCMAyaTaLUK.
Ecnv o6opyaoBaHue aKcnayatTupoBanock 6onee 12 mecaues, byaeT B3MMaTbcA 060CHOBaHHAA N1aTa 33 PEMOHT.

2. ObocHoOBaHHas nnaTa 3a PeMOHT 6yAeT B3MMaTbCA B TEYEHME YKa3aHHbIX 12 MmecaLeB B CieAyoLWmX CayYanx:

1) o6opyaoBaHWe NOBPEXKAEHO NO NpUUNHE HecobaloAeHUs Nonb3oBaTeieM TPe6oBaHMI, U310KEHHDBIX B PYKOBOACTBE
no/sib3oBaTens;

2) noBpeKAeHWe BbI3BaHO NOXKAaPOM, HABOAHEHWEM W OTKIOHEHMEM HaNPSAXKEHMA OT AOMYCTUMOTrO AMana3oHa;

3) noBpeKaeHue BbI3BaHO NPpUMeHeHMeM NpeobpasoBaTenia He No HasHaYeHWIo.

Pacxogbl Ha 06CyKMBaHMeE ByayT MCYMCNATLCA COMIACHO CTaHZApTam nNpoussoauTens. B ciyyae HanmMuma Kakoro-nmbo
COTNaLeHnNn ero yCNoBMA UMEOT NPenMyLLEeCTBO.

2.8 PekomeHpaumm no Bbi6opy moaenu

Mpu BbIbOpe NpeobpasoBaTtens cnepsa cieayeT NPOACHUTb TEXHUYECKNE TPeboBaHMA B OTHOLWEHUN NOACTPONKM
CKOPOCTM M3MEHEHMEM HYacCTOTbl, 061aCTb NPMMEHEHUA NpeobpasoBaTeN U Harpy30UHbIE XapaKTEPUCTUKU, a TaKKe
NOJIHOCTbIO YYECTb BCE XapaKTEPUCTUKM LITAaTHOTO ABMraTens, BbIXOAHOIO HanpaXKeHUs, HOMUHAIbHOTO BbIXOAa M UHble
daKTopbl, a 3aTeM BbIbpaTb MOAENb, YAOBAETBOPAIOLLYIO TPE6OBAHMAM, U ONPeaeUTb PEKMM PaboTbl.

OCHOBHOWM NPUHLMM: HOMWHAbHbIN TOK HarpysKu ABMraTena He A0/IKeH NpeBbIWaTb HOMWUHAAbHbIN TOK
npeobpasosartens. B obwem cayyae moaenb BbIbBMpaeTca Ncxoan 13 MOLLHOCTU 06CNYKMBAEMOTO ABUraTeNn CoracHo
YKasaHWAM B PYKOBOACTBE N0/1b30BaTes, Npyu 3Tom 06pallaeTca BHUMaHME Ha CPaBHEHUE HOMUHA/bHbIX TOKOB
Asuratens u npeobpasosaTens. MNeperpysoyHas cnocobHOCTb NpeobpasoBaTeNa yYUTbIBAETCA TOJIbKO NPUY Npoueccax
3aMnycka U TopmoKeHus. Npu BO3HMKHOBEHMM BO Bpems paboTbl MTHOBEHHOW NeperpysKu, 4acToTa BpaLleHUs Nos,
HarpysKkol 6yaeT usmeHsATbCA. Ecm cywecTByoT BbICOKME TpeboBaHUA K TOYHOCTU NOAAEPKAHMSA YACTOTbl BPALLEHMS,
cnepyeT BbIbpaTb 60/1€€ MOLLHYIO MOAENb.
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2.9 PekomeHAaLumn nNo BbI6GOpPY KOMMNOHEHTOB TOPMO3a

Tabnunua 2-5. Bbibop TOPMO3HbIX KOMNOHEHTOB

Mogenb PekomeHayemasn PekomeHpgyemoe TopMo3HOe YCTPOMNCTBO
MOLLHOCTb TOPMO3HOTO conpoTusaeHUe
pesucrtopa TOPMO3HOTI0 pe3uncTopa
ADV 0.40 C220-M 0.3 kBt 23000
ADV 0.75 C220-M 0.3 kBt 23000 .
ADV 1.50 C220-M 0.3 KBT >300 O BCCTT:::::T':E éB
ADV 0.75 C420-M 0.3 kBt 23000
KOMNIEKTaLUum)
ADV 1.50 C420-M 0.3 kBt 23000
ADV 2.20 C420-M 0.3 kBt 23000

FnaBa 3. MexaHNYeCKMI U INEKTPUYECKUN MOHTAX

3.1 MexaHWYeCcKnii MOHTaX

3.1.1 YcnoBuA oKpy:Katoweii cpeabl NpyU MOHTaXe

1) TemnepaTypa OKpy:KatoLwen cpesbl: TeMNepaTypa OKPY»KatoLLel cpeapbl OKasbiBaeT cepbe3Hoe BO34eNCTBUE Ha CPOK
CNyK6bl Npeobpa3oBaTenn U He JOJIXKHA BbIXOAUTL 33 NpeAe bl AManasoHa AonyCcTMMbIX Temnepatyp (ot -10 °C go 50

°C).

2) ﬂpeoGpaaosaTenb AO0/1IKEH YCTaHaB/IMBaTbCA Ha MNOBEPXHOCTb U3 HETOPHOYUX BELLECTB, MPUN 3TOM O0/1*KHO OCTaBaTbCA

AO0CTAaTO4YHOE oA OoTBEe4EHUA TeNn/s1a NPOCTPAaHCTBO. Bo BpemAa pa6OTbI ﬂp806p33033Teﬂb BblgenAaeTr 6onbLwoe

KO/IN4eCTBO TENA. anO6pa3OBaTEI'Ib AO0/1I}KEeH MOHTUPOBATbCA Ha OCHOBaHME BEPTUKA/IbHO U 3aKPENNATLCA 6onTamu.

3) I'Ipeo6paaoBaTenb AO0/TIXEH MOHTUPOBATbCA Ha OCHOBaAHKE, HE NOABEPHKEHHOE BVI6paLI,MI/I nnn gonyckatrluiee

BMbpauuio He bonee 0,6 g, U He JOKEH pacnonaraTbcs B6AM3M TaKoro 060pyA0BaHUA, KaK LWTaHLEBAIbHAA MallUHa.
4) NpeobpaszosaTesb AONKEH MOHTUPOBATLCA B MECTaX, 3aLLMLLEHHbIX OT NPSMOro CONHEYHOrO M3/TyYeHMs, BbICOKOW
BJIA’KHOCTM U KOHAEHcaTa.

5) MpeobpaszosaTenb A0NKEH MOHTUPOBATLCA B MECTAX, 3aLMLLEHHbIX OT arpeCCUBHbIX Fa30B, B3PbIBOOMACHbLIX ra3oB

WIN TOPHOYNX rasos.

6) I'Ipeo6pasoBaTenb AONIXKEH MOHTUPOBATLCA B MECTax, 3alUMUIEHHbIX OT NoNagaHnA macna, NbiIn U MeTaIIn4eCKnxX

OMUNOK.
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7/ Bbixoa Bo3ayxa

u //

Bo3ayxo03abopHUK

Bbixog Bo3ayxa

1]
Bo3ayxo3abopHuk > sgon ]
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>100mm
\

PucyHok 3-1. Cnocob moHTaxka npeobpasoBaTesnia YacToTbl

3.1.2 Mpu MmoHTaKe cnegyeT yunTbiBaThb yC10BUA TenaooTeeaeHua. Heo6xoammo o6patutb BHUMaHME Ha
cnepylowiee:

1) NpeobpasoBaTteb [OMKEH MOHTUPOBATLCA BEPTUKAIbHO TaknMm 0bpasom, YyTobbl obecneynTs TENI00TBEAEHME
cBepxy. OgHaKo He/b3s MOHTMPOBATL 060PYAOBaHUE BBEPX HOramu. Ecam B WKady yCTaHaBAMBAKOTCA HECKOJ/IbKO
npeobpasoBaresnei, yylie MOHTUPOBATb UX NapansenbHo. Ecnm TpebyeTca ycTaHOBKA APYr HA4 APYIOM, Heobxoaumo
CMOHTMPOBATbL TEPMOUN30INPYIOLLYHO NJIACTUHY COMNACHO YepTexkam 418 MOHTaXKa OAMHOYHOrO YCTPOCTBA M MOHTAXKa
npv pasmeLLeHUN APYr Hag, APYroM.

2) B obecnevyeHne 4OCTaTOYHOrO NPOCTPAHCTBA AN OTBEAEHUA Tenaa OT Npeobpa3oBaTens NPOCTPAHCTBO ANA MOHTaKa
[O0/1KHO COOTBETCTBOBATL BbileNpuUBeAeHHbIM YepTekam. OgHaKo Npu 3TOM CiedyeT TaK¥Ke YYUTbIBaTb YCA0BUA
OXNAXKAEHUA APYrUX PasMeLLeHHbIX B WKady YCTPOMCTB.

3) MOHTaHbII KPOHLUTENH A01KEH BbITb M3rOTOB/IEH M3 OTHE3ALLMTHbLIX MaTePMANOB.

4) Ecnv B 30HE YCTAaHOBKM MPUCYTCTBYET METANNNYECKAA Mbl/ib, PEKOMEHAYETCA YCTaHOBUTbL CHAPYXM WKada pagmaTop.
B 3TOM C/lyyae NpoCTPaHCTBO repMeTU3MPOBAHHOIO LWKada AOMKHO BbITb Kak MOXKHO 6obLue.
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3.1.3 CHATHE U YCTAaHOBKA HUXKHEW KPbILKK

3.2 dneKTPUYECKUN MOHTAXK

PucyHok. 3-2. CHATME NNACTUKOBOM KPbILWKM

3.2.1 PeKomeHAauuMu No Bbl60pYy BHELWHUX 3/IeKTPUYECKUX KOMNOHEHTOB

Tabanua 3-1. PekomeHaaumm no BbI6OPY BHELIHNX 3/1EKTPUYECKUX KOMMOHEHTOB A4 npeobpasosartens C220/C420

Mogenb MpepsbiBa- PekomeHay- PekomeHay- PekomeHaye- PekomeHay- MNposoa-
npeobpasoBaTens | Tenb uenu eMbll eMbll MblIV eMbll HUK PE
(MCCB) (A) KOHTaKTop (A) | NpOBOAHMK Ha | NPOBOAHMK Ha npoBog, uenu (Mm?)

Bxoze BbIXxoae ynpasneHusa

OCHOBHOWM OCHOBHOW (Mm?)

uenu uenu

ynpasneHusa ynpasneHua

(Mmm?) (mm?)
ADV 0.40 C220-M 16 10 2.5 2.5 1.5 2.5
ADV 0.75 C220-M 16 10 2.5 2.5 1.5 2.5
ADV 1.50 C220-M 20 16 4 2.5 1.5 2.5
ADV 0.75 C220-M 10 10 2.5 2.5 1.5 2.5
ADV 1.50 C220-M 16 10 2.5 2.5 1.5 2.5

3.2.2 UHCTPYKLMM NO NPUMEHEHUIO BHELUHUX 3/IEKTPUYECKMUX KOMMNOHEHTOB

Tabanua 3-1. PyKoBOACTBO MO NPUMEHEHUIO BHELLHNX S1EKTPUYECKUX KOMMOHEHTOB A/1a npeobpasosatens C220/C420

HanmeHoBaHue MecTo moHTaxa Ha3sHauveHune

KOMMOHEHTa

ABTOMaTUYECKNIA BxoaHasa cTopoHa OTKNOYEHME UCTOYHMKA NUTAHUA B C/lydae neperpyskm
BbIK/IlOYaTEND BXOAHOM Lenu noAkAto4eHHoro obopyaoBaHMsS NO TOKY.

KoHTaKkTOp Mexay aBTomatmdeckum | MNogaya nMTaHMA Ha npeobpasoBaTtenb U CHATUE NUTAHKUA C

BblK/1lO4aTENNEM N BXOAOM

npeobpasoBatens

npeobpasosatens. Cneayet nsberatb YacTbiX BKAOYEHUIA U
BbIK/IlOYEHUIA NpeobpasoBaTens.

BxoagHol apoccenb
nepemeHHOro ToKa

Bxoa npeobpasosartens

MosbiweHMe KoadpPuumeHTa MOLLLHOCTM NO BXOAY.

b deKTUBHOE yCTPaHEHNE FapMOHMK BbICOKOTO NopsAaKa Ha
BXOZeE M NpeaoTBpaLLeHMNE NOBPEXAEHNA APYroro
0bopyaoBaHMA NPU U3MEHEHUU GOPMbI BOTHbI HAMPSAXKEHUS.
YcTpaHeHue pa3banaHCMPOBKM BXOLHOIO TOKA, BbI3BaHHOM
acummeTpuen a3 Ha Bxoae.
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PykoBoacTBO nosb3osaTens

Tabanua 3-1. PyKoBOACTBO MO NPUMEHEHUIO BHELLHUX 3/1EKTPUYECKUX KOMMOHEHTOB A/1a npeobpasosaTtens C220/C420.

MpopgonxeHue

BxogHo IMC dunbtp

Bxoa npeobpasosartens

1) CHuKeHMe co3gaBaemblix NpeobpasoBaTesieM BHELHMX
3NEKTPUUYECKUX U INEKTPOMArHUTHbIX MOMEX.

2) CHMXKeHME 31eKTPOMarHMTHbIX MOMEX Ha CTOPOHE MUTaHuA
npeobpasoBaTtens v NoBbllEHME 3a CYET 3TOr0 YCTOMYUBOCTU
npeobpasoBaTtens K nomexam.

BbixoaHol apoccenb
nepemeHHOro ToKa

Mexay BbIxoaom
npeobpasoBatens u
aBuratenem, B
HenocpeacTBEHHOM
61130CTU K
npeobpasoBaTesnto

O6bI4HO Ha Bbixoae npeobpasoBaTens NPUCYTCTBYIOT BbiCLUNE
rapmoHWKK. Ecam asuratens HaxoamTcs Ha 60bLIOM
paccToAHMM OT NpeobpasoBaTensa, TO N0 NPUYMHE HaUUNA B
uensx 60bLWOro KoMYecTBa KOHAEHCATOPOB, B LENsAX MOryT
BO3HWKaTb PE30HAHCbI, MPUBOAALLME K:

1) CHUMKEHMIO U30NALMOHHBIX XapPaKTEPUCTUK ABUraTeNs u
NOBPEXKAEHWNIO ABUraTeNA B C/lyYae 40/roBpeMeHHoM paboTbl;
2) reHepaLyMmn 60NbLINX TOKOB YTEYKM U YaCTOMY CpabaTbiBaHMIO
CXeM 3alLMTbl NpeobpasoBaTtens;

3) B 06LWEeM cyyae, ecv PacCTOAHNE MEXKAY
npeobpasoBatensamu u asuratesnem npesbiwaet 100 m, cnegyet
YCTaHOBWTb BbIXOAHOW GUALTP NEPEMEHHOTO TOKA.
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3.2.3 Cxema coegUHEeHUMN

Topmo3sHol pesncTop
[ 1

—~— R ( —
MCTOYHMK NUTaHUA 7 T L - ‘ /N
3¢asbi380BAC *‘—fl” S O g C ¥ T 3 - J
i3 T s WO———
o L
+24V [ A
MHorogpyHKUMOHaNbHaAA Knemma — ' e e
(wpooii exoa) N R | 485+0 |
Knemma 1 DIl S\‘/—'\-‘/gﬁka_ ol 85 ? R$485
S H(®)—— OwnEa UN-—\‘L)FI-‘485- () :
Knemma 2 ‘ DI2 REV I§;{I ‘\ ,,,,,, —
R Bblbop cornacytouero
Knemma 3 '._‘EE . ;i{[‘[ peaucropa
Knemma 4 : ,l\f Dl4 . S
H c_wj AOl AHaNoroBbIN BbIXOA,
U GND 0-10 B/ 0-20 mA
® COM e
\ Y1
Jf _}Hiz§
+10V —

COM Lndposoii Bbixos,

________________________

% i CN2
(&) 0~10v/0~20mA | -
- O GND'" T/A
H - T/B PeneiHbiii BbIXxoA,
l IN  OouT T/C
&

PucyHok 3-3. ADV 0.75 C420-M ~ ADV 1.50 C420-M
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Topmo3HOl pesncTop

6 ® PB

—x~—0) L s U ~ =
NCTOYHUK NUTaHMA " v T owr )
1 ¢a3a 220 B AC | 00 § \
g . N s va } |
f__l_\ e
+24V
MHorogpyHKUMOHaNbHAA KNnemma ‘ ;
o . L !
(umdposoi Bxoa) | DIl owvbra ‘* . w 485+ QO Roags
Knemma 1 ey FWD ¥ | 485- (e !
DI2 OwnbKa ‘4 7 } :
| Knemma 2 . REV ¥
| Knemma 3 S [213‘ ‘4‘.’-\‘
| Knemma 4 3 Dl4‘ ‘H‘ ; -
¥ Qu AO1 O Ananoroselit Bbixoz
o — 'UGNDQ 0-10B/0-20 mA
H—{®) . 4
"‘-‘ . Y1
Pz 9
| 0 +10V COM‘ o Lindposoii Bbixoa,
‘ - - All .
o ;WOJAIZ(‘N, i
1 + ) 0~10V/0~20mA | -
L Lo GND'Y O T/A
7777777777777777777777777 ‘:j' ——Q T/B PeneiiHbiii Bbixog,
l —Q T/C

Puc. 3-4. ADV 0.40 C220-M ~ ADV 1.50 C220-M

3.2.4 KOHTaKTbl OCHOBHbIX Lienei U KabenbHaa pa3BoaKa

@ OnacHOCTh

1. KabenbHan pa3BoaKa A0NXKHA BbINOHATLCA TONbKO NPU NonoxkeHnun BbIK/T BkAtoyaTens UCTOYHUKA NUTaHUSA, B
NPOTUBHOM C/ly4ae BO3SMOXKHO NOParkeHMe 31eKTPUYECKMM TOKOM.

2. KabenbHan pa3BogKa MOXKET BbINOHATLCS TO/IbKO NPodeccMoHanbHbIMU TEXHUKAMU, NpoLleawnmmn obyyeHme, B
NPOTUBHOM CJ/ly4ae BO3MOXKHO NoBpexaeHne ob6opya0BaHNA U TPABMbI.

3. [omkHo BbITb 0H6ecneyeHo HageKHOe 3a3eM/ieHMe, B MPOTMBHOM C/ly4ae BO3MOMKHO NOPAXKEHUE 3NEeKTPUYECKUM
TOKOM MAU NOXKap.

& IIpenocrepexenue

1. Chegyet obecneuntb COOTBETCTBME BXOAHOMO MCTOYHUKA NUTAHUA U HOMUHaNa npeobpasoBaTens, B MPOTUBHOM
C/ly4ae BO3MOXHO NoBpexaeHne npeobpasosartens.

2. CnenyeT obecneynTb COOTBETCTBUE ABUraTens n npeobpasoBatens, B NPOTUBHOM C/lydae BO3MOKHO NoBpexKaeHue
Apuratensa unum cpabatbiBaHMe 3alWMTbl NpeobpasoBaTens.

3. He cneayeT NoAKA04aTb UCTOYHMK NMUTaHUA K KOHTakTam U, V, W, 3To MoxKeT noBpeanTb npeobpasoBaTeb.

4. He cnepyeT NoAKAOYaTb TOPMO3HOM PE3NCTOP HEMOCPEACTBEHHO K KOHTaKTaM LUMHbI MOCT. TOKa (+) u (-), 3To moxkeT
BbI3BaTb BO3ropaHue.
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3.2.4.1 OnucaHMe KOHTaKTOB OCHOBHOM Lenu ogHodasHoro npeobpasosartens

KOHTaKTbI HavmeHoBaHue OnwucaHue

L, N OpHodasHoe nuTaHuKe, MoAKNYUTL K UCTOYHUKY OgHOda3HOro nuTaHma 220 B
KOHTaKT
NoAKNtOYeHUA

(+), (4 OTpUuaTENbHbIN U To4Ka NOAKNOYEHUA COBMECTHO UCMOb3YeMOM LWMHbI NOCT.
NOIOXKUTENbHbIN TOKa
KOHTAKTbI LUMHbI NOCT. TOKA

(+), PB KOHTaKT noakntoyeHnsA MoAKNOUNUTL K TOPMO3HOMY pPe3ncTopy
TOPMO3HOro pe3ncropa

u>Vv>w BbIXO4HOW KOHTAKT MogKkntounTb K TpexdasHoMy ABUraTento
npeobpasosartens

L KOHTaKT 3a3emsieHns KOHTaKT 3a3emsieHns

3.2.4.2 OnnucaHMe KOHTaKTOB OCHOBHOM Lenu TpexdasHoro npeobpasosatens

KOHTaKTbI HavmeHoBaHue OnwucaHue

R,S T TpexdasHoe nuTaHue, MoAKNOYNTL K UICTOUYHUKY TpexdasHoro nutaHma 380 B
KOHTAKT
NoAKNtOYeHUA

(+), (- OTpuuaTenbHbIN K TouKa NoAKNOYEHUA COBMECTHO MCMONb3YEeMOWM LWMHbI NOCT.
NONIOXKUTENbHbBIN TOKa
KOHTAKTbI LUMHbI NOCT. TOKA

(+), PB KOHTaKT noaKkntoyeHma MoaKNOUYNUTb K TOPMO3HOMY Pe3ncTopy
TOPMO3HOro pesncropa

u>Vv>w BbIXO4HOW KOHTAKT MogKntounTb K TpexdasHoMy ABUraTento
npeobpasoBaTens

L KOHTaKT 3a3emsieHns KOHTaKT 3a3emsieHns

3.2.4.3 Mepbl NpeaoCTOPOIKHOCTH

a) BxoaHble KoHTaKTbl NuTaHuAa L, N, R, Suan T
TpeboBaHM N0 NOCNEA0BATEIbHOCTU BbIMOJIHEHUA KabenbHbIX COeAMHEHNI Ha BXOAHOM CTOpoHe npeobpasoBaTtens

HeT.

b) KOHTaKTbI WKHbI NOCT. TOKa (+) u (-)

Ha KOHTaKTax WKHbI NOCT. TOKa (+) U (-) Npn OTKAOYEHUN NUTAHUA MMEeTCA OCTaToYHOe HanpaxkeHue. He cneayet
npUKacaTbCs K 060pyA0BaHNIO NPU BKIKOYEHHOM CBETOAMOAE 3apALa M NAEeHUN HANPAXKEHMA MO NOKAa3aHUAM
MybTMMeTpPa Bblwe 36 B.

OnunHa Kabenen 610Ka TOpMo3a He A0/XKHa nNpeBbiwaTth 10 meTpos. ChenyeT UCNOIb30BaTh COeANHEHHbIE BUTbIE Napbl
NPOBOAHMKOB.

He cnepyeTt nogKato4aTb TOPMO3HOM Pe3NCTOP HEMNOCPEACTBEHHO K LUMHE MOCT. TOKA, 3TO MOMKET NPUBECTM K
NnoBpeXKAEHMIO NpeobpasoBaTens UaK NoXKapy.

c) NogkntoueHne KoHTaKToB (+) M PB Topmo3HOro pesucTopa

PekomeHayeTcs NoAKAOHYaTb TOPMO3HOW Pe3NCTOp He Janee YemM B NATU MeTpax. B NpoTMBHOM cnyyae BO3MOMKHO
noBpexaeHue npeobpasosartens.

d) Bbixoa npeobpasosatena U, Vu W

Ha cTopoHe Bbixoga npeobpasoBaTtenn Heb3a NOAKA0YATb KOHAEHCATOP UK Pa3psAAHUK, MOTOMY YTO 3TO NpUBEAET K
yacTomy cpabaTbiBaHMIO 3aLWWMTbl NpeobpasoBaTena UK ero nospexaeHuto. Ecanm gavHa kabens mexkay Asuratenem u
npeobpasoBaTesieM CIULIKOM BE/IMKA, Ero pacnpefeneHHas eMKOCTb MOXKET BbI3BaTb 3/1EKTPUYECKUIA pe30HaHC,
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KOTOPbI NOBPEANUT M30AALMIO ABUTATENA UK BbISOBET NOABAEHNE 6ONbLLIOIO TOKA YTEUYKM, CAYKALLEro NPUYUHOMN
cpabaTblBaHMA 3aWMTbI NpeobpasoBaTens oT neperpyskun no Toky. MNpu annHe kabens 6onee 100 MeTpoB Ha Bbixoae
O0NXKeH 6bITb ycTaHOBAEH GUALTP NEePeM. TOKa.

e) KoHTaKT 3a3emneHus

3TOT KOHTAKT A0/1KeH 6bITb HAAEXKHO NOAK/OYEH, CONPOTUBAEHME NPOBOAHMKA 3a3EM/IEHNA He AO/IKHO MNPeBbIllaTh
0,1 OM. B NpoTMBHOM C/ly4ae BO3MOXKEH OTKa3 UK NoBpexaeHune npeobpasosartens.

KOHTaKT 3a3emMneHus U KOHTaKT N HelTpanm NCTOYHMKA NUTAHMA He NoANeXKaT COBMECTHOMY MCMONb30BaHMIO.

3.2.5 KoHTaKTbl ynpaBneHus U KabenbHan pasBogkKa

3.2.5.1 PacnonoxkeHue KOHTAKTOB yrpaBaeHUA NpeacTaB/eHa Ha caeaylolem pUCyHke:

A2
485+

GND
10V

All
AOI

GND|COM
485- | DI

Y1 | 24V |COM
Di4

TA | TB | TC

Al1

A12|AO[+10V/GND 485+485-/GND| Y1 +24V|D11D12|D13 DI4|GND| T/A

T/B

PucyHokK 3-5 PacnosioxKeHne KOHTaKTOB LLeny ynpas/ieHua

3.2.5.2 OnucaHue Ha3HAYeHUA KOHTAKTOB ynpaBieHUa

Tabauua 3-3. OnucaHue HazHaYeHUA KOHTAKTOB yrnpasaeHuna npeobpasosatens C220/C420

Tun KoHTaKT HanmeHoBaHue OnuncaHue Ha3HauyeHnA
KOHTaKTa
MCTOUYHUK +10V-GND [ BHEWHWN KOHTaKT ObecneumsaeTt nuTaHue +10 B 1A BHeWHMX 610KOB,
nUTaHUA MCTOYHUKA NUTaHUA MaKCMManbHbIN BbIXOAHOM TOK = 10 MA.
108B OO6bIYHO MCNONb3YETCA B KAYECTBE UCTOYHMKA
pabouero HanpsKeHMA BHELWHEro NOTEHLUOMETPA.
[dunanasoH conpoTMBAEHNI NoTeHUMoMmeTpa: oT 1
KOm o 5 KOm.
24V-COM BHELWHWI KOHTaKT ObecneuynBaeT NMTaHue +24 B ana BHEWHMX 6/10KOB.
WMCTOYHWUKA NUTaHUA O6bI4HO NCNONb3yeTCA B KayecTBe MCTOYHMKA
24 B pabouero nuTaHMA UMGPOBOro KOHTAKTA
BBO/a/BblBOAA M BHELIHEro AaT4YMKa.
MaKcuManbHbIM BbIXogHOW TOK: 200 MA
AHanorosbiii | AI1-GND KoHTaKT aHanorosoro 1. lnanasoH BXogHbIX Hanpsi:keHui: oT 0 B oo 10 B
BXOZ, Bxoga 1 NOCT. TOKa (MOYHO HaCTPOUTb Ha HeCTaHZapPTHOe
HanpaxeHue oT -10 B go +10 B nocT. ToKa).
2. BxoagHoe nonHoe conpotnsneHme: 20 KOm.
AlI2-GND KoHTaKT aHanorosoro 1. lnanasoH BXogHbIX Hanpsi:keHui: oT 0 B oo 10 B
BxoAaa 2 NOCT .TOKa (MOYHO HaCTPOUTb Ha HeCTaHZapPTHOe
HanpsaseHune ot -10 B go +10 B nocrt. Toka)/oT 0 MA
00 20 MA, BbIBOp KOTOPOro onpeaenseTca KnasuLen
Cn3 naHenu ynpasaeHua.
2. BxogHoe nonHoe conpotnsnenme: 20 KOm npu
BXo4e No HanpaxeHuto, 500 Om npm TOKOBOM BXOA€.
Undposoir | DI1-COM Undposoit Bxoa 1 MN3onauma onTnyeckom ceasm
BXO[, DI2-COM Uundposoit Bxoa 2 BxoaHoe nonHoe conpotusneHue: 3,3 KOm
DI3-COM Uundposoit Bxoa 3
DI4-COM Uundposoit Bxoa 4
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Tabaumua 3-3. OnucaHue HasHaYeHUA KOHTAKTOB ynpasaeHuna npeobpasosartens C220/C420. NpoaonskeHune

Tun KOHTaKT HavmeHoBaHue OnucaHue HasHayeHuA

KOHTaKTa
AHanorosbiit | AO1-GND AHanorosbif Bbixog, 1 BbixoZ No TOKY MK HanNpAXeHuto, onpeaenaeTca
BbIX0A4, Knasuwem Cn3 naHenu ynpasneHus. JuanasoH

BbIXOAHOro HanpaxeHna: 0B~ 10B

[Anana3oH BbixogHoro Toka: ot 0 mA go 20 mA
Undposoir | YI-CME Umndposoii Bbixos 1 N30onsuma onTUYECKOM CBA3M, BbIXOA, C OTKPbITbIM
BbIXOA, KONNIEKTOPOM ABOIMHOM NONAPHOCTU

[dnanasoH BbixogHoro HanpaxeHua: 0 B~ 24 B
[dnanasoH BbixogHoro Toka: 0 mA ~ 50 mA

UHTepdelic | 485+ NHTepdelic 485 CtaHaapTHbIN MHTepdeic 485
CBA3MU -485-

PenenHbii T/A-T/B HopmanbHoO MNpeaenbHble NapameTpbl KOHTAKTa:
BbIXO/, 3aMKHYTbIA KOHTaKT 250 B nepem. Toka, 3 A, COS ¢ =0,4
T/A-T/C HopmanbHo 30 B noct. Toka, 1 A
Pa30MKHYTbI

KOHTAKT

3.2.5.3 OnucaHue NoAKNOUEHUA KOHTAKTOB yNpaBieHUa:

A. AHanorosbl BXOAHOW KOHTAKT:

MOCKOJIbKY HEDO/IbLLIOE aHANIOrOBOE HanpsXeHWe NOABEPKEHO BAUAHUIO BHELHUX NOMEX, 06bI4HO TpebyeTcs
NpPUMeHeHNe 3KPaHMPOBAHHOTO Kabens ganHon He 6onee 20 METPOB, YTO NOKA3aHO Ha puUcyHKe 3-5. Ecnu aHanorosbin
CUTHAN NOABEPIKEH CUMIbHbIM MOMEXaAM, TO Ha CTOPOHE MCTOYHWKA aHaNI0roBOro CUrHana TpebyeTcsa yCTaHOBUTb
KOHAeHcaTop ¢mAbTpa Unm GeppuUToBbIN CEPLAEYHNK.

MoTeHunomeTp

PVICYHOK 3-6. Cxema nogKNto4YeHMA BXOAHbIX KOHTAKTOB aHa/10roBoro CUrHana

B. LlndpoBoit BXOAHOM KOHTAKT:

06bI4YHO TpebyeTcA NPMMEHEHME SKPAHMPOBAHHOTO Kabena aanHoi He 6onee 20 meTpoB. ECan npuMeHseTcs akTUBHBIN
npuBeoa, Heo6XoAMMO NPUHATL Mepbl N0 GUALTPALMM, NPEAOTBPALLAIOLLME NOMEXU HA UCTOYHMK NUTAHUA.
PekomeHAYeTCA NPUMEHATb PEXUM YNPaBAeHNA KOHTAaKTOM.
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Pexkmum 1. MoakntoueHme KoHTakToB DI (no ymonyaHuio):
CN 1 B perkume NPN, npumeHAeTCcs BHYTPEHHMI UCTOYHMK NMUTaHUA

24V

DIl(Default FWD)

DI2(Default REV)

DI3

DIi4

PucyHok 3-7. MNogKntoueHne BXo4HOrO KOHTAKTa LMppPOBOro curHana

C. KoHTaKTbl uMdpoBoro Bbixoaa:

Koraa umMdpoBble BbIXOAHbIE KOHTAKTbI MCMOIb3YIOTCA ANA YNPaBAeHUA pene, Ha ABYyX CTOPOHAX KaTyLKu pene cneayet
YCTaHOBMUTb 3aWMUTHbIN Anoa,. B npoTMBHOM cnyvae oYeHb NPOCTO NOBPEAUTb MCTOUHUK NUTaHMA 24 B.
MpepocTeperkeHne: 3alUUTHLIA AMOA A0NKeEH ObITb YCTAHOB/IEH B HYXKHOM NONAPHOCTM COMIAaCHO PUCYHKY 3-8.

B npoTMBHOM c/iydae, KOraa Ha LMpPOBbIX BbIXOAHbIX KOHTAKTax 6yAeT BbIX0A, UCTOUYHUK NUTaHUA 24 B noCT. TOKa U
BbIXOAHaA Lenb byayT Hemea/IeHHO NOBPEXAEHbI.

24V 24V
V1 Pene . [vog, vi +_
o % | Pene f Avon
3 CME
___________ COM
BHyTpeHHMVI MCTOYHUK NUTAHUA BHEWHW NCTOYHUK NUTAHUA

PucyHok 3-8. Cxema nogknoueHma undpoBbIX BbIXOAHbIX KOHTAaKTOB

naBa 4. dKcnayatauua U gucnaeu

4.1 BBoa B 3KkcIuIyaTanuio u paéora ¢ ucinjieeM
C NOMOIIBIO MMAHEH YIPABICHUS MOKHO: H3MEHATh (DYHKIIMOHAIBHEIC TAPaMeTPhl, KOHTPOJIUPOBATh pabodee COCTOSIHUE

peoOpa3oBaTelis U YIPaBIATh paboTOM MpeodpaszoBaTelis (3amyck/ocTaHoB). CMOTPUTE PUCYHKH HUXKE M (DYHKIIUH B
Tabmuue 4-1.
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MHanKaumna napameTpa

Knasuwa BBoaa

Knaeuwa nporpammunpoBaHua/
BbIX0Aa

YcTaHOBKa 3Ha4YeHun
napameTtpa

3anyck npusoaa

Knasuwa nepexoga

NHanKauma napameTpa

NHAMKauma GyHKLMU

Knasuwa nporpammunpoBaHua/
BbIX0Aa

YcTaHOBKA 3HAYeHUA
napameTtpa

3anyck npmsoaa

Knasuwa nepexoga

DIGITAL PANEL

" 1050.00

RUN L/D/C  FWDREV  TUNETC
O © Q O

U =,

DOWN

Pucynok 4-1. C420

050.00

Pucynok 4-2. C220

27

LUundposoit
aucnnen

MHanKauua
dYHKLMM

BbiCTpbIN AocTyn K napameTpy/
Knasuuwa JOG

YcTaHOBKa 3Ha4YeHun
napametpa

Cron/Cépoc

Undposoit
aucnnen

Knasuwa BBoaa

BbicTpbIi AocTyn K napametpy/
Knasuuwa JOG

YCTaHOBKaA 3HaYeHuA
napameTpa

Cron/C6poc
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NHAMKaumMA GyHKUMU

BbicTpbIi AocTyn K napametpy/

Knasuuwa JOG

Knasuwa nporpammuposaHus/

BbIX04a

MHAauKaTop 3anycKka npmMeoaa

3anyck npmeBoaa

L/n/c

— - ~ STOP
RESET
I

FWDREV TUNETC  Hz-RA-A-%-V

Undposoi
avcnnen

90,0

-

Cron/C6poc

Pucynoxk 4-3. C220/C420-LED

4.1.1 OnucaHue PyHKLUI CBETOANOAHDIX MHAUKATOPOB

YcTaHOBKa 3HavyeHuA
Mapametpa / Knasuwa BBoaa

Knasuwa nepexoga

NHanKaumMa napameTpa

Cumson LED EanHuua namepeHun OnucaHue Lset
Hz YacrtoTa BKAtoveH - MHAMKALUKMA YacTOTbl 3eneHbin
'8' g A Tok BKkAtoueH -nHAnMKauma ToKa 3eneHbin
g °§" Vv HanpsaxeHue BKntoyeH - MHAVKALMA HAanpAaXKeHua 3eneHbIn
;f % RPM CKOpoOCTb BpalLeHma BKntoyeH - MHAVKALMA CKOPOCTU BpaLLeHuA 3eneHbIn
. % MpoueHT BKAIOYEH - MHAUKALMA NPOLLEHTA 3eneHblit
RUN Pabouee cocTosiHne BK/toueH — coctosiHne paboTbl, BbIK/OYEH — 3eneHbIn
COCTOAAHME OCTAaHOBKMU
g L/D/C Pexkum ynpasneHums CBeTo4MnOA BbIKNAOYEH — yYNpaBaAeHue C KpacHbiit
x KNaBMaTypbl, CBETOAMOL, BKAIOYEH —
-y ynpasnieHune C KOHTAKTOB, MUraeT —
3 OVCTAHUMOHHOE ynpasaeHune
5 FWD/REV HanpasneHue BpaweHua BbIK/lOYEH — NPAMOM X0, BKAOYEH — KpacHbiit
=y obpaTHbIl X0,
< TUNE/TC Hactpoiika/Bpatwatowmin - | BKaoYeH — coCTosiHME HacTPOMKK, BKIOYEH KpacHbiit
MOMEHT O4HOBPEMEHHO ¢ nHamkatopom RUN —
HacTpoiKa

4.1.2 O6nactb undposoro gucnnen

Ha nATM3Ha4YHOM UMPPOBOM CBETOAMOLHOM AMUCTIee MOXKET BblTb NOKa3aHa yCTaHOB/EHHasA YacToTa, BbIXOAHAA
4acToTa, pas/INyHble AaHHbIE MOHUTOPMHIA U KOA, aBapuiHOro curHana. CornacHo koay ¢yHKuumn F7-29/F7-30,
Nno/sib30BaTe/lb MOXKET YCTaHaB/IMBATb HYXKHble AaHHble, NPU STOM BCe NoAPOOHOCTU NOKasaHbl B Koge dyHKunn F7-

29/F7-30.
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4.1.3 OnucaHue KHONOK KNaBuaTtypbl

Tabnunua 4-1. Tabaunua GyHKUMIA KNaBuaTypbl

KHonKa HanmeHoBaHue dyHKUMA
PRG/ESC MporpammuposaHune/ | Bxoa uauv Bbixoa, BO3BPaT B OCHOBHOE MEHI0
BbIXOZ,
ENTER ENTER Bxogn B MHTepdeNc MeHto, NoATBEPKAEHNE YCTAHOBAEHHbIX
’7 \"“ napameTpos
@ YBenunueHue (+) YBeniMueHune 3HaueHna nnm Koga yHKuMmn
YMmeHblueHue (-) YMeHbLUeHNEe 3HAYEHUA UK KoAa GYHKLUK
Knasuwa Shift Bbibop oOTOOpa)kaemblx MapaMeTpoB MO o4yepeau Ha
>> (cmeweHue) ancnnee B paboyem pexmme M perMme O0CTaHOBA, U Bbibop
M3MeHAeMOW  UMPPbl  NAPaMeTPoB NpU  U3MEHEHUMU
napameTpos
RUN Knasuwa Run Mcnonb3yeTca npu aKkcnayataumm B paboyem pexknme npwu
ynpaBaeHUN C KNaBMaTypbl
OctaHoB/c6poc | OcraHoB/c6poc B paboyem pexume HarKaTMe 3TON KAABUWIKM MOXKeT
OCTaHOBUTb pabory; npu aBapUMHOM CuUrHane
HEUCNPABHOCTM  MOXET nepe3anycTutb paboty, npwu
3KCnAyaTauMyM BAALENbLEM XapaKTEPUCTMKA OrpaHUYeHa
Kogom dyHKUMKM F7-02
QUICK/IOG QUICK/JOG Mpu yctaHoBKe F7-28 B 0 03HayaeT 6bicTpyto KnaBuwy quick,
npu yctaHoBke F7-28 B | 03HauyaeT KnaBuWy TOYKOBOTO
nepemelleHnsa Jog, panee NpuU HaxKaTuM 3TOW KNaBULWIK
npoucxoauT obpaTHoe nokasaHue

4.2 NMpocmoTp PYHKUMOHANbHBIX KOAOB U UX MOoAUUKaLMUA

B naHenu ynpasneHua npeobpasosatenem C220/C420 peannsoBaHO TPEXYPOBHEBOE MEHIO, NO3BO/IAIOLLEE BbIMOIHATbL
pa3/iMyHble onepaLlmmn, TaKMe Kak yCTaHOBKA MapameTpoB.

B TpexypoBHeBOE MeHI0 BXOAAT Habopbl GYHKLMOHA/bHbIX MAapameTpoB (MeHto ypoBHSA 1) = Koa GyHKLMKM (MeHIo
YPOBHSA 2) > yCcTaHOB/IeHHOE 3HauyeHune Koga GyHKumMK (yposeHb 3). MNpoueaypa paboTbl ¢ MEHIO MOKa3aHa Ha PUCYHKe
4-4.

AV AV AV

PRG | ENTER | ENTER
50.00 " ™ F0 < > F0-11 B " 050.00
PRG | " PRG PRG/
ENTER

PucyHok 4-4. MNpoueaypa paboTbl C TPEXYPOBHEBLIM MEHHO

MpepoctepexxeHne: Npu paboTe B MeHIO ypoBHA 3 HarKaTue Knasuwm PRG nam Enter npuBoauT K nepexoay B MeH0
YPOBHA 2. Pasnnume mexay sTUMKM BapMaHTaMM 3aKOHAETCA B TOM, YTO NPU HaxaTuUM Knasuwm Enter yctaHOBAEHHbIN
napameTp byneTt coxpaHeH, NPON30ONAET Nepexos, B MEHIO YPOBHSA 2, a 3aTeM NPOU30MAET aBTOMATUYECKOEe CMeLLEeHNE K
cneayowemy Koay GyHKLMM, TOrAa Kak Npu HaxaTum Knasuwm PRG npounsoingeT nepexos B MeHIO ypoBHS 2 6e3
COXpPaHEeHMA NapaMeTpa, a 3aTeM BO3BPAT K TEKyLLeMY Koay GyHKUUK.

Mpumep: n3meHeHne Koaa ¢yHKUMmM F2-02 co 3HaveHusa 50.00H2 Ha 20.00H2 (KMpHbIM LWPUDTOM NOMEUYEH MUTAOLLLUIA
6uT)
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PRG A ENTEl& A

50.00 > F0 > F2 F2-00 | > F2-02

PRG ENTER

—SSS— h 4
PRG ENTER '
F2 PRG | g3 ENTEREE 000 L« Y | 050,00 {«L 050.00

PucyHok 4-5. MNpumep onepaunm pegakTMpoBaHuA napameTpa

MpeaynpexaeHne: B MEHIO YPOBHA 3, eC/IN Y NapameTpa HeT MuratoLLero 6mTa, 3To 03Ha4aeT, YTo Kog, YHKUUK He
MOKET ObITb U3MEHEH. BO3MOKHbIE NPUYMHDI:

1) Kog, GYHKUMKM — 3TO HEM3MEHAEMbIN NapaMeTp, TaKOW Kak napameTp paKkTUYeCKoro obHapyKeHus, napameTp
TEKyLLen 3anmcn 1 ap.;

2) Kop, GYHKLMM HE U3MEHSETCA B paboyem pexxMme, HO MOMKET ObiTb USMEHEH B PeXXMME OCTaHOBA.

4.3 MpocmoTp NapameTpPoB COCTOAHUA

B pexmMme octaHOBa U paboTbl MOTYT 6bITb MPOCMOTPEHbI MHOTOUYUCAEHHbIE MapaMeTpPbl COCTOAHMA, MOXHO BblbpaTh,
oTObparkaTb M NapameTpbl Yepes Koapl dyHKUmMI F7-29 (paboune cBeToanoaHbIE NapameTpbl) unum yepes F7-30
(napameTp ocTaHOBa) B COOTBETCTBUM C ABONYHbIMM BUTammK. KognpoBKa ABOUYHbIMM BUTaMM pa3bsACHAETCSA B r/1aBe 6
F7-29 n F7-30.

B cocTosiHMM OCTaHOBa MOXHO BblbpaTh CEMb NapaMeTPOB COCTOAHUSA, @ UMeHHOo setup frequency (3agaHHas YactoTa),
bus voltage (HanpsaskeHue wuHbl), DI input status (coctosHue Bxoaa DI), DO output status (coctosiHue Bbixoga DO),
Hanps»eHue aHanorosoro Bxoga All, PLC running step (war paboTbl PLC), npu aTom BbIbOp 0TOBparkaemoro
napameTpa onpeaenaeTcsa NocaeaoBaTeIbHbIM HaxaTuem Knasuwu shift (oTobpaxeHune napametpos npeobpasyeTca B
ABOWNYHYIO cUCTEeMY € momouibto F7-30).

B pexxume paboTbl oTobparkatoTca TPMHaALUATb Paboumnx napameTpoB: NATb NapameTpoB — A/1A paboyeit 4acToThl,
334aHHOM YaCTOTbl, HANPAXEHWUA LWNHbI, BbIXOLHOTO HAMPAXKEHMA U BbIXOLHOMO TOKA M CAeAyioLmMe BOCEMb NapaMeTpoB
— A5 BbIXO4HOW MOLLHOCTH, coCcTosiHUA BxoAa DI, coctoaHuMa Bbixoaa DO, HanpsxeHus aHanorosoro eBxoaa All,
HanpaXeHns aHanorosoro Bxoaa Al2, yctaHosku PID, o6paTtHoli ceasu PID u PLC. 3Tn napameTpbl oTob6parkatoTca B
COOTBETCTBMM C Bbibopom B F7-29 (NpeobpasoBaHne B ABOUUYHYIO cucTeMy). Bbibop oTobparkaemMbix NapameTpoB
OCYLLECTBNISAETCA NOC/IeA0BaTE/IbHbIM Ha*KaTUEM KHOMKW.

Korga npeobpasoBaTtenb nepesanyLeH Nocse CHATUA NUTaHKUS, 0TobpakaloTcs NapamMeTpbl, BbiIbpaHHbIE 40 CHATUS
nuTaHus.

4.4 YcraHOBKa napons

B npeobpasoBaTtene umeetcs GyHKLMA 3aUTbI C NOMOLWbIO Napons. Ecam F7-49 ycTaHoBNEH B HEHY/1IEBOE 3HAYEHMe,
3TO 03Ha4YaeT No/1b30BaTENbCKMI Naposb. [epes yCTaHOBKOM Naposia HeobxoanMMOo HaxKaTb Knasuwy OK, Korga Bce
napameTpol B F7-49 ycTaHoBAEHbI Ha «0», @ 3aTeM MUTAIOLLLNI CBETOANOL COOOLLMT O FOTOBHOCTU K YCTAHOBKE Napons.
Mpwn HeBepHO BBEAEHHOM MapoJ/ie HEBO3MOMXKHO BONTM B 06Lwme GyHKLMN MeHto, ByaeT oTobpakaTbea «0», a
nocneAHnA M1UralowmMin CBeToAMo4 NoKasbiBaeT, YTO N0/1b30BaTe/lb HE CMOXKET BOMTU B MEHIO, NOKa He byaeT BBeAeH
npaBuAbHbIA NAPOb.

Y106bI OTMEHUTL GYHKLMIO 3aLLMTbI HA OCHOBE NAPOIA, C/iegyeT BOMUTM C Naposiem U ycTaHoBUTb F7-49 B «O». B
No/Ib30BaTE/IbCKOM NApo/ie HET MAaPaMETPOB M3 MeHI0 BbICTPOro 40CTyna, KoTopble 6yayT BUAHbI NPW 3aWMTE NaposieM.
MpumeyaHue: ecm NoAb30BaTE b 3abbl/1 NAPOAb M NPW 3STOM NPeobpasoBaTesib HE MOXKET paboTaTb, cregyeT
06paTUTLCA K NPOU3BOAUTENIO.

Hu)Ke nokasaHa cxema paboTbl ¢ Maposiem.
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Havano

Besopa F7-49

v

YcraHoBuTb O

oy

Beopg

R i
\B\ce MUraeT:

vy

Beegute OTmeHuTe
naponb naponb
Bo3gpart Ha
MOHUTOP

vy

Maponb BBEAEH
ycnewHo

KoHey,

PucyHok 4-6. YcTaHoBKa napona
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Havano

v

MpocmoTp NapameTpa
HEBO3MOXKeH

v

BeeauTe naponb

Bosspart
Ha MOHUTOP?

Err26
(TpexkpaTHbIi BBOA,
HeBepHOro napons)

YcneuwHbin BBOA,
napons

KoHey,

PucyHok 4-7. OTmeHa napons
4.5 ABTOMaTMYEeCKaa HacTPoiiKa napameTpoB ABuUratens

YT106bI BbIOPATL BEKTOPHbIN PEXKMUM YNpaBaeHUs, caeayeT nepes 3anyckom npeobpasosBaTtesia TOYHO BBECTU NapamMeTp
ABuratena Ha nacnoptHol Tabaunuke. Mpu sTom npeobpasosatens C220/C420 BbibepeT cTaHAAPTHbIE NapamMeTpbl
ABUraTens, COOTBETCTBYOLWME NAapaMeTpy NacnopTHOM TabANYKK; B 3aBUCMMOCTU OT NAPaMETPOB ABUraTeNn BEKTOPHbIN
PEXMM YNPaBAEHMA AOMKEH MOMYYUTb TOYHbIE NAPAMETPbLI YNPABASEMOro ABUraTenn ana obecneyeHns XopoLlero
KayecTBa ynpaBaeHus.

Mpoueaypbl aBTOMATUYECKOWN HAaCTPOMKKN NapaMeTpOoB ABUraTeNA OMUCbIBAIOTCA HUMKE.

Bo-nepsblix, cneayeT BbibpaTb MCTOYHUK KOMaHAbl (FO-04) Kak KaHan KOMaHZAbl NaHen yNpaBaeHus.

Bo-BTOpbIX, BBECTU CAeAyOLLME NAapaMeTPbl B COOTBETCTBMM C GAaKTUUECKMMM NapameTpammn ABuUraTens.

F4-01: HOMMHaNbHaA MOLHOCTb ABUrarens F4-02: HOMMHaNbHOe HanpAXeHWe aBuratens

F4-04: HOMWHaNbHbIN TOK ABUraTenn F4-05: HOMMHanbHaA YacToTa gBuratens

F4-06: HOMMHaNbHaA CKOPOCTb BpaLLLEeHUA ABUraTensa

Ecnm apuratenb BO3MOXHO MOJIHOCTbIO OTCOEAMHUTD OT HarpyskK, BbibpaTh 2 (NoNHasA HaCTPOIMKa, ¢ BpalleHnem) B F4-
00, a 3aTeM HaxkaTb Ha NaHenn KnaemaTypbl Knasmwy RUN, npu sTom npeobpasoBaTesib aBTOMATUHYECKU BbIMUCANT
cnefyrowme napamerTpbl:

F4-07: TOK XxonocToro xoaa F4-08: conpoTtnsneHue cratopa

F4-09: conpoTuBneHue potopa F4-10: B3aMMHOE UHAYKTUBHOE COMPOTUB/IEHNE

F4-11: HAYKTUBHOE COMPOTUB/IEHME YTEYKU

HaKoHeL, BbINOMHUTb aBTOMATUYECKYIO HAaCTPOMKY NapameTpoB ABuraTens.

Ecnn aguratenb HEBO3MOXKHO NOJIHOCTBIO OTCOEAMHUTL OT HarpysKu, BblopaTb, BbibpaTb 1 (paboTa B cTaTMUECKOM
pexkmme, 6e3 BpaueHua) B F4-00, a 3aTem HaxkaTb Knasuwwy RUN Ha naHenu KnasuaTypbl.

MpumeyaHue. 3aBoa, peKOMEHAYET 3aKa3uMKam BblOPaTb BAPMAHT NOJHOM HAaCTPOIMKM, MPU KOTOPOM MOXKHO bonee
TOYHO OnpeaennTb NapameTpbl ABUraTens.

32



Mpeobpaszosatens C220/C420 obuiero HazHauyeHUsA ¢ ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

fnaea 5. OnucaHue napameTtpos

5.1 'pynna FO basoBble ¢pyHKLUU

F0-00 Bepcua nporpammHoro obecneueHums 3aBoACKan YCTaHOBKaA MO YMOIYaHWNIO #.44

[nanasoH ycTaHOBKM

3TOT NapameTp AaeT BO3MOMKHOCTb N0J/1b30BaTENIO MPOCMOTPETh BEPCUIO MPOrpPamMmMHOro obecneyeHns, OH He MOXKeT
ObITb U3MEHEH.

F0-01 MpocmoTp moaenu 3aBoAcKan yCTaHOBKa 3aBUCKT OT MOAENN
Nno YMOJI4aHUIO
JunanasoH 0 MoZeNb ANA ABUratesnein ¢ Harpyakamm ¢ NOCTOAHHbIM KPYTALLUM
YCTaHOBKM MOMEHTOM

oTot napamMmeTp NPOoCTo AaeT BO3MOXKHOCTb NOJZIb30BATE/NKO NPOCMOTPETb MOAE/NIb, OH HE MOXET 6bITb U3MEHEH.
0: NMPUMEHUMO K MOCTOAHHOMY KPYyTALWLEMY MOMEHTY U3 Ha3HAYEHHbIX HOMWHA/IbHbIX MAPaMeTPOB.

F0-02 HomMmuHanbHbIM 3aBoACKaA yCTaHOBKA Mo 3aBUCUT OT Mogenmn
TOK YMONYQHUIO
Anana3oH 0,1 A-3000,0A
YCTaHOBKM

oTot napameTp NPoCTo Aa€T BO3MOXKHOCTb NOJZ1Ib30BATE/NHO NPOCMOTPETb HOMWHA/IbHbIN TOK, OH HE MOXeT 6bITb
N3MEHEH.

F0-03 PeXXum ynpasneHua 3aBoACKaA yCTaHOBKA Mo 1
YMOJIYAHUIO
JnanasoH 0 (SVC1) pasomMKHyTbI KOHTYP yNpaBAeHNa BEKTOPOM NOToKa 1
YCTAHOBKM 1 (SVC2) pa3oMKHyTbI KOHTYp YrNpaBAeHWA BEKTOPOM MOTOKaA 2
2 YnpasaeHne No BONbT-4aCTOTHOM XapaKTeEPUCTUKE

0: pa3soOMKHYTbIN KOHTYp ynpaBaeHusa BekTopom 1

370 ynpaB/ieHne BEKTOPOM HEeUYyBCTBUTE/IbHO K NapameTpam ABuratens, B 06LLem caydae CTaTUYecKas HacTpoiika
napamMeTpoB ABUraTeNa MOXeT obecneymBaTtb CTabuUbHYIO HageKHyo paboTy, a 60/1bWNHCTBO NapaMeTPoB ABUraTens
MOYXHO aBTOMATUYECKM MNOACTPOUTL NPU paboTe, 3TO TaKMe NapaMeTpbl Kak TOK XOI0CTOTO X043, HUXKHAA paboyas
yacTtoTa 1A IH2; v TonbKo ans paboTbl NPU YacToTe HUXKE OCHOBHOM. OH NpPUMEHAETCS B 06LLMX CAyYasX ynpaBaeHus ¢
BbICOKOM MPON3BOAUTENLHOCTLIO, KOTAa OAMH Npeobpa3oBaTelb MOXKET YNPaBAATb O4HUM ABUTaTENEM.

1: OTKpbITOE yNpaBieHne BEKTOPOM 2

MpumeHseTca B 06LW,EeNPOMbILLIEHHbIN BbICOKONPOWU3BOAMUTEbHBIX MPUMEHEHUAX, TAKUX KaK CTaHKK, LeHTpubyri,
YCTaHOBKM 415 BOJIOYEHMA NPOBOJIOKM U YCTAHOBKM AJ1A /INTbS NOZ SABEHWEM, KO3 BO3MOXHa paboTa ¢
ynpasfieHuem ocnabieHnem NOTOKA NPU YacToOTe HUKE OCHOBHOW, MPY 3TOM OAWH Npeobpa3oBaTeb MOXKET YpPaBAATb
OLHUM ABUTaTENIEM.

2: ynpas/eHue Nno BObT-4aCTOTHOW XapaKTepmucTnke

MpMMeHseTca NPU OTHOCUTENBHO HU3KUX TPEBOBaAHMAX K HarpysKe UK Korga oauH npeobpasoBaTtens ynpasaser
HECKO/NIbKMMM ABUraTeNAMM, TAKMMU KaK ABUraTeNIM BEHTUAATOPOB WM HAaCOCOB, M MOXKET paboTaTb B CUTyaumaAX, Koraa
0AMH NpeobpasoBaTesib yNpaBaseT HECKONbKMMM ABUraTeNAMM.

Mpu BbIBOPE pexnma ynpaBieHns BEKTOPOM C/edyeT NPOoBeCTU onepaTUBHOE onpeaesieHne NapameTpoB ABuraTens.
MpenmyLLecTBa pexmnma ynpaBieHna BEKTOPOM NPOABAAIOTCA TO/IbKO NPU NPaBUAbLHOM ONpeaeeHMM NapameTpoB
Apuratens. Jlydwne pesynbTaTbl MOXKHO NOAYYMTb NPU HACTPOMKE NapameTPoB peryasTopa ckopoctu (rpynna F3).
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F0-04 Bbl60p UCTOUHMKA 3aBoAcKan ycTaHOBKa No 0
KOomaHp, YMOJTYAHUIO
KaHan KomaHg naHenn ynpasneHumn
dnanasoH 1 KaHan KomaHA Ha OCHOBE KOHTAKTOB
2 KaHan KomaHg, Ha OCHOBE NoCAeA0BaTENbHOIO NOpPTa

Bbi6bop KaHafa KOMaHA ynpaBaeHus npeobpasoBatenem.

K KomaHaam ynpasneHua npeobpasoBaTesieM OTHOCATCA KOMAHAbI 3aMycKa, OCTaHOBA, BPALLEHNA B MPAMOM U
06paTHOM HanpaB/ieHUK, @ TaKKe YNPaBAeHUA TONYKOBbIM PEKUMOM.

0: KaHaN KOMaHA, NaHeNn ynpasaeHna (CBETOAMOL HE rOpUT).

KomaHAbl ynpasieHnsa BBOAATCA KNaBULLIAMM NaHenu ynpasneHns, Takumm kak RUN, STOP/RES.

1: KaHan KOMaHZ Ha OCHOBE KOHTAKTOB (CBETOAMOA, FOpUT).

BBoA4 KoMaHpA, ynpassieHns yepe3 MHOropyHKLUMOHaIbHble BXOAHbIE KOHTaKTbl, TakMx Kak FWD, REV, JOGF, JOGR u T. 4.
2: KaHa/l KOMaHg, Ha OCHOBE MOC/IeA0BaTENLHOIO NOPTa (CBETOAMOL MUTAET).

KomaHga nocblaaeTca ynpasastolmm KOMMNbIOTEPOM B PEXMME CBA3K C NpeobpasoBaTeiem.

FO-06 MCTOUYHUK X OCHOBHOM 3aBoAcKan ycTaHOBKa No 0
4acToTbl YMOIYaHUIO

Uundposan yctaHoBKka BBEPX 1 BHU3 (6e3 3anucu)

LUundposan yctaHoBKa BBEPX nnm BHW3 (c 3anucebio)

AnanasoH Al

YCTaHOBKM
Al2

CkopocTtb MS

PLC

PID

Nlolu[a|w| v ik|o

CDMKCVIpOBaHHaFI CBA3b

Bbibepute KaHan BBOAA ONOPHOM YacTOTbl MHBEPTOPA. MMeeTcA BoceMb TUNOB KaHAa/0B OCHOBHOM 4acToTbl:

0. undposasn ycTaHOBKa (6e3 3anucu)
HauanbHoe 3HayeHue — 3710 3HavyeHue FO-11 «TeKywan umdposBasn yCTaHOBKA YacTOTbI».
N3MeHUTb yCTaHOBAEHHOE 3HAaYeHMe YacToTbl Npeobpa3oBaTena MOXKHO KnaBuLLEeH A,V Knasuatype (uam
oyHKRUMAMM UP 1 DOWN MHOrodyHKUNOHANbHbIX BXOAHbIX KOHTAKTOB).
«be3 3anncm» o3HayaeT, YTo NPM NPoNagaHUN NMTaHUA NPeobpa3oBaTensa yCTaHOBAEHHOE 3HAYeHMe YacToTbl
BOCCTaHaB/MBaeTcA B 3HayeHue FO-11 «TekyLwwan umMdpoBan yCcTaHOBKA YaCTOTbI».

1. umdpoBan ycTaHoBKa (C 3anuncbio)

HauanbHoe 3HaueHne — 370 3HaveHne FO-11 «Tekywan undposasn yCTaHOBKA YaCcTOTbI». YCTaHOBNEHHOE 3HaYeHUe

YacToTbl NpeobpasoBaTeNia MOXKHO KnaBuLen AV Knasuatype (Mnm dyHkumamm UP 1 DOWN
MHOTO}YHKLUMOHAbHbIX BXOAHbIX KOHTAKTOB).

«C 3anuncblo» 03HAYAET, YTO YCTAHOBEHHAA YacTOTa NOC/e Nepesanycka NnpeobpasoBaTtena NO NPUYNHE OTKA3a
NUTaHMA OCTAaeTCA HEM3MEHHOM.
2.Al1
3. Al2

3TO 03HaAYaeT, YTo YacToTa ONpeaensaeTcs aHaNoroBbIMMU BXOAHbIMWU KOHTakTamu. pansep C220/C420 umeert aBa
aHaN0roBbIX BXOAHbIX KOHTaKTa A1l n Al12, npu sTom BxoaHoe HanpsixkeHne All coctasnaet ot 0 B go 10 B, a BTOpoOi —
3TO TOKOBbIN BX0A oT 4 MA 0 20 mA. ToT Unaun Apyroii MOXKHO BbibpaTb Nnepembiukoit CN3 Ha nnate ynpasnieHus.
4. ckopocTb MS.

Pexkmnm paboTbl "ckopocTb MS" BbibupaeTca npn He0bX0AMMOCTU YCTAHOBUTL rpynny F5 "BxoaHoM KOHTaKT" 1

rpynny FC "Ckopoctb MS" n napameTpbl PLC gns onpegeneHns 3aBUCMMOCTU MeXAYy ONOPHbIM CUTHA/IOM M ONOPHOM
YacToTOM.
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5. Mpoctoit PLC

Pexkum «lMpocToit PLC» BbibMpaeTca npu HeobxoammocTtu yctaHoBuTb rpynny FC «CkopocTb MS» 1 napameTp
«PLC» anAa 3agaHmna oNOPHOI YacToTbl, €C/IN ee UCTOYHMKOM siBnseTca npocToi PLC.
6. PID

Bbibop ynpasneHua npoueccom PID. Mpn aTom HeEOH6X0ANMMO YCTaHOBUTb NapameTpbl rpynnbl FA «PyHKums PID».
Pabouas uvactota npeobpasosatens byaetr onpegensatbca ¢yHKumMamu PID. KacatenbHO OMOpPHOro UCTo4YHWKa PID
BE/IMYNHBI OMOPHOTO 3HAYEHWUS U UCTOUYHMKA 0BpaTHOM cBA3K. MNogpPobHYIO MHGOPMALUUIO CM. B ONMCAHUN NapaMeTpoB
rpynnbl FA «®yHKuma PID»
7. Mepeaaya oNOPHOMN YacToOTbI

3T0 03HAYaeT, YTO UCTOYHMKOM OMOPHOWM YACTOTbl ABAAETCA YNPABAAIOLLMIA KOMMbIOTEP, NEpealoLLmii ee no
KaHany ceasu (noapobHOCTM CM. B ONUCAHNN NOCAEA0BaTE/IbHOro NPOTOKoAa AnA cepumn C220/C420).

F0-07 Bbi6bop BcnomoraTeibHOro 3aBOACKAA YCTAHOBKA Mo 0
MCTOYHMKA YacToTbl Y YMOJIYAHUIO

JnanasoH yCTaHOBKM bes 3anucu

LUundposan yctaHoBKka BBEPX nnm BHU3 (c 3anuceio)

All

Al2

CkopocTtb MS

PLC

PID

N[ojn|h|wWIN|R|O

Mepeaaya onopHOW YacTOTbl MO KaHay CBA3M

Ecnn LONONHUTENbHbIA UCTOYHMK YacTOTbl MCNOb3YETCA Kak HE3aBUCUMMbIMA KaHaa ONOPHOM YacToTbl, OH UCNOb3yeTcA
TaK »Ke KaK M OCHOBHOM UCTOYHMK YacToTbl X.

Ecnn BONONHUTENbHbIW UCTOYHMK YacTOTbl MCNOb3YETCA Kak MCTOYHUK OMOPHOTO CUTHAA C NepeKkpbiTemM (To ecTb
BblBOP UCTOUYHUKA NPOU3BOAUTCA NepekntodeHrem ¢ X natoc Y unm X Ha X, 3aTem Y), umeroTca cneaytolme ocobble
coobpakeHus:

1. Ecv AONONHUTENBbHbIN MCTOYHUK YacTOTbl — 3TO UMGPOBOIA UCTOUHUK, TO TeKyllas YactoTa (FO-11) He TpebyeT
[EeNCcTBUIA MO NOACTPOMKE OCHOBHOWM OMOPHOMN YaCTOTbl KaBULIaMMU V' Haknasuatype (v UP u DOWN
MHOTO}YHKLUMOHANbHbIX BXOAHbIX KOHTAKTOB).

2. EcAv AONONHUTENbHbIA UCTOYHUK YacTOTbl — 3TO aHaNoroBbln UcToUHMK (Al11, A12), 100% BXOAHOM YCTaHOBKM
ABNAETCA OTHOCUTE/IbHbIM K AMana3oHy UCTOYHMKA AONOAHUTENbHOM YacToTbl (cm. FO-08-F0-09). Mpu HeobxoammocTum
NOACTPONKM OCHOBHOM OMOPHOI YacTOTbl CNeAyeT YCTaHOBUTb COOTBETCTBYHOLWMI AMana3oH HAaCTPOMKM aHAI0roBOTO
BxoZa B “-n% no n% (cm. F5-15 u F5-24).

HanomunHaHue: MeeTcs pasnume Mexay BbiIoopom MCTOYHUKA AOMNOJHUTEbHOM YacToTbl Y U YCTAaHOBIEHHbIM
3HAYEeHWEeM UCTOYHMKA OCHOBHOM YacTOTbl X, TO €CTb UCTOYHUKM OCHOBHOW U AOMNOJHUTENIbHOM YacTOTbl HE MOTYT
MCNONb30BaTb OAUH U TOT XKe KaHaa ONOPHOM YacToTbl.

F0-08 Bbl6op OTHOCUTENIBHOTO 3aBoACKas YCTaHOBKA 0
3HaueHUA BCMOMOraTesibHOro Nno YMO/I4aHUIO
MCTOYHMKA YacToTbl Y

0 OTHOCUTENbHO MaKCUMa/IbHOM YacCTOTbl

[JnanasoH ycTaHOBKM 1 OTHOCUTENBbHO MCTOYHMKA YaCcTOTbl X
F0-09 [ ononHUTENbHbIA UCTOYHUK 3aBopackan yctaHoBkano | 0%

vyacrotbl Y YMOIYaHUIO

JnanasoH ycTaHOBKMU 0%~ 100 %

Ecnu B KayecTBe BbIBPAaHHOIO MCTOUYHMKA YacTOTbl UCNOJIb3yeTCcA ONopHanA YacToTa ¢ nepekpbiTuem (FO-10 ycTtaHoB/EH B
1 nnum 3), oHa Ucnoab3yeTca ANa onpeaeneHna AnanasoHa NoACTPOMKM UCTOYHMKA AOMNOHUTENbHOM YacToTbl. FO-08
NCMO/b3YyeTca ANA onpeaeneHna oTHOCUTEIbHOTO 06bEKTa B 3TOM AManasoHe. YTo KacaeTca OTHOCUTE/IbHO
MaKCMmanbHoM YyacToTbl (FO-14), ee gMana3oH GUKCUPOBAH, €C/IM OH OTHOCUTENEH K MaKCMMaNbHOM YacToTe X, ee
AnanasoH 6yaeT MeHATbCA BMECTe C OCHOBHOM YacToToi X.
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FO-10 Bbl60p UCTOYHMKA 3aBo/AcKan yCTaHOBKaA no 0
4YacToTbl YMONYAHUIO
MCTOYHUK X OCHOBHOM YacToTbl X
1 MCTOYHMK X OCHOBHOM 4YactoTbl Y + WCTOYHUK [OMNOJSHUTENbHOM
yactoTtbl Y
2 MepekntouyeHNe MeXKay MWCTOYHMKOM OCHOBHOM 4acToTel X M
WCTOYHMKOM A0MNOIHUTENbHOM YacToTbl Y
JdunanasoH 3 MepekntoveHne Mexay UCTOYHMKOM OCHOBHOM 4acToTbl X U (MCTOYHMK
YCTaHOBKMU OCHOBHO 4acToTbl X + UCTOYHUK JONONHUTENIbBHOM YacToThl Y)
4 MepekntovyeHUe MeXKAYy WCTOYHMKOM AONOAHUTENBbHOW YacToTbl Y u
(MCcTOYHMK OCHOBHOM YacToTbl X + UCTOYHUK AOMONHUTENBHOM YacTOTbI
Y)
5 MaKCcMMyM M3  WUCTOYHMKA OCHOBHOW 4acToTbl X W UCTOYHMKA
AONONIHUTENbHOM YacToTbl Y

3TOT NapameTp Ucnosib3yeTca 4Ns Bbibopa KaHaa ONopHOM YacToTbl. ONopHas YacToTa GoOPMUPYETCS Ha OCHOBAHUK
KOMBMHALMM NCTOYHMKA OCHOBHOM YacCTOTbl M UCTOYHUKA AOMNOJHUTENIbHOM YacTOTbl.

Mpwu BbIGOPE 1 UCTOUYHMK YACTOTbl KOCHOBHOM MCTOYHUK YACTOTbI X + UCTOYHWUK AOMOIHUTEIbHOM YacTOTbl Y» MOXKET
BbIMO/IHATL MEPEKPbITUE YACTOT.

Mpu BbIGOPE 2 OH MOXKET NEPEKNYATLCA MEXKAY MCTOYHUKOM OCHOBHOM YacToTbl X M MUCTOYHMKOM A0MNONHUTENLHOM
YyacToTbl Y MO KOMaHAam Yepes MHOrodyHKLUMOHANbHbIE BXOAHbIE KOHTaKTbl «llepekitouyeHne NCTOUYHMKA YacToTbI.
Mpu BbIGOPE 3 OH MOXKET NEPEKNOYATLCA MEXKAY UCTOYHUKOM OCHOBHOM 4acToTbl X U (MCTOYHMK OCHOBHOM YacToThl X,
3aTeM MCTOUYHMK AOMONHUTENBbHOM YacToTbl Y) NO KOMaHAaM Yepes MHOTOQYHKLMOHANbHbIE BXOAHbIE KOHTAKTbI
«MepeKnoyeHe UCTOYHNKA YacTOTbI».

Mpu BbIGOPE 4 OH MOXKET NEPEKNOYATLCA MEXKAY UCTOYHUKOM AOMNONHUTENbHOM YacToTbl Y U (MCTOYHMK OCHOBHOW
YyacToTbl X, 3aTEM UCTOYHUK AOMNONAHUTENBHOM YacTOTbl Y) N0 KOMaHAam Yepe3 MHOroQYHKLMOHaAbHbIE BXOAHbIE
KOHTaKTbI «[lepeKioyeHne NCTOYHMKA YacTOoTbI».

Taknm 06pa3om, OH MOKET Peasn30BaTb B3AMMHOE NePEK/IOYEHME PEXMMOB ONMOPHOM YACTOTbI, TAKOE Kak
nepekatoyeHne mexay pabotoli c PID n 06bl4HbIM dYHKUMOHMpPOBaHWEM, NpocTbiM PLC 1 06bI4HbIM
bYHKUMOHMPOBaHMEM, aHAaIOrOBOM YCTAaHOBKOM 1 paboToi No KOMaHAaM.

Mpu BbIGOPE 5 OH MOXKET paboTaTb Ha OCHOBE BbIBOPA MAaKCMMaIbHOrO MCTOYHMKA YaCcTOTbl M3 OCHOBHOTO MCTOYHMKA
YacTOTbl U AOMOJIHUTEIBHOTO UCTOYHUKA YacTOTbl.

FO-11 MpepycraHoBneHHaA 3aBOACKAA YCTAHOBKA Mo 50,00 Iy,
yacrora YMOJIHaHUIO

[JnanasoH yCTaHOBKM Ot 0,00 g0 MaKcMmanbHOM YacToTbl FO-14 (aKTMBEH, ecin pexum Bblbopa
MCTOYHMKA YaCTOTbl paBeH UMdPOBOM YCTAaHOBKE)

EC/iM UCTOYHMK OCHOBHOM YacToTbl BbiIGpaH Kak «Lindposas yctaHoBKa» namn «KoHtaktamm UP/DN», 3TOT Koz,
bYHKLUMKN ABNAETCA HaYaibHbIM 3HaYeHeM UMPPOBOI YCTaHOBKM YacToTbl NpeobpasosaTens.

HanpasneHue 3aBOACKAA YCTaHOBKA NO ymonyaHuio |0
BpaLLeHus
F0-13 0 Mpamoe HanpasieHue
[JnanasoH yCTaHOBKM 1 HanpasneHue obpaTtHoe
2 be3 0bpaTHOro BpaleHus

N3meHeHMe 3Toro Koaa GpyHKLUKU NO3BONSAET U3MEHUTb Hanpas/ieHue BpallleHMsa aAsuratens 6e3 usmeHeHUsa Kaknux-nmbo
ApYrux napameTpoBs. Posb 3TOM GYHKUUN — MHULMMPOBAHUE U3MEHEHUA HanpaB/ieHUs BpalleHna asuratens nytem
NoACTPOMKM AByX WKH asuratensa (U, Vun W).

HanomuHaHue: nocsie MHULMANN3ALMM NapaMeTpa HanpaBieHne BpalleHna asuratens 6yaeT BOCCTaHOB/IEHO B
NCXOAHOE COCTOAHUE, 3TO AeWCTBUE CAeAYEeT BbINOHATL C OCTOPOXKHOCTLIO, €C/IM HanpaB/eHMe BpallleHus ABuratens
npv BBOAE CUCTEMbI B SKCM/yaTaLMIO U3MEHATb He paspeLleHo.
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FO-14 MakcumanbHas 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 50,00 Iy,
yacrora
[JnanasoH yCTaHOBKM 50,00 Ny ~ 400,00 Iy,
McTOYHMK yacToTbl 3aBoACKan yCTaHOBKA MO YMOJIYaHUIO 0
BEpxXHero npegena
FO-15 dnana3oH yctaHoBku | 0 | YcTtaHoBKa FO-16
1 (Al
2 |AI2
3 | YcTtaHoBKa no KaHany cBA3n

MpumeHseTca Npu onpeaeneHnn UCTOYHWKA BEPXHETO Npeaesna YacToTbl, KOTOPbIN MOXET 6biTb Ha OCHOBE LndpoBoin
ycTaHoBKM (FO-16) M Ha ocHOBe KaHafa aHanorosoro BBoAa. Korga aHanorosbli BBOA NpeAHasHavyeH ana YyCTaHOBKU
BepxHero npegena Yactotbl. 100 % yCTaHOBKM aHA/I0rOBOro BXo4a OTHocuTenbHO FO-14.

Hanpumep, npu ynpasaeHnn KpyTALLMM MOMEHTOM yrpaB/ieHNe CKOPOCTbIO HEAKTUBHO. YT0ObI n36exaTb NosBAEeHUSA
NOBPEeXAEHHbIX MaTepManos, 418 YCTAaHOBKU BEPXHEro npeaesia YacToTbl MOMKHO MCMOMb30BaTb aHA/I0fOBOE 3HAYEHMe.
Koraa npeobpasosatenb paboTaeT Ha BepxHen NpeaenbHOM YacToTe, ynpaBieHUe KpyTALLMM MOMEHTOM HEAKTUBHO,
npeobpasoBaTesib NPOAO/KAET PpaboTaTb Ha BEPXHEN NpeaenbHOM YacToTe.

FO-16 BepxHAA yacToTa 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 50,00 Iy,
JnanasoH yCTaHOBKM OT HUXKHeN npeaenbHoM YacToTbl FO-18 10 MakcMmanbHoOM
yactoTbl FO-14
FO0-17 CmeleHue BepxHero 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0,00 Ny,
npeaena 4yacTtorbl
JnanasoH yCTaHOBKM O7 0,00 'y, 40 MakcumasibHOM YacToTbl FO-14

Ecan BerHMﬁ npeaen 4aCtoTbl — 3TO ONOPHOE aHaN0rosoe 3Ha4YeHne, 3TOT NapaMeTpP UCMNOIb3YETCA KakK CMeLLeHNE
dHaNorosoro 3Ha4vyeHuA, ero onopHoe 3Ha4yeHne paBHO FO-14. ,ﬂ,OGBBﬂeHMe CMeweHnA No 4acTtoTe U aHa/10rosoro
YCTAaHOB/ZIEHHOTO 3HA4Y€HUA BerHeVI I'IpeAEJ'IbHOVI YacCTOTbl NCMNOJIb3YETCA B Ka4yeCTBE OKOHYATE/IbHOIO YCTAHOB/ZIEHHOTO
3Ha4YeHMA BEPXHETo npeaena 4acrtoThbl.

FO-18 Hu}KHMI Npepen 4acToTbl 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 0,00 Ny,

JnanasoH ycTaHOBKM OT1 0,00 Ny, oo BepxHero npegena vyactotol FO-16

I'IpeoﬁpasoBaTenb Ha4YNHaeT p360TaTb Ha Hava/sbHoM YacToTe. Ecan Nnpu BbiNnONHAKOWEMCA NPON3BOACTBEHHOM
npouecce onopHaAa 4YactoTa HNXKe HWXKHEro npegena 4acrtorbl, npeoﬁpasosaTenb npoaoiXKaeT pa60Ty Ha 4YaCTOTE HUXe
HUXHEro npeaena 4acrtoThbl, U p360T36T TaK 0 OCTaHOBa UM O MOMEHTA NpeBbIlUEHNA YacTOTOM HUXKHEro npeaena
YacCToThbl.

F0-23 Bpemsa pasroHa 1 | 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO | 20c
JnanasoH ycTaHOBKM | 0,0 c~3000,0c

F0-24 Bpema TopmoxkeHua 1 | 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO | 20c
JnanasoH ycTaHOBKM | 0,0 c~3000,0c

Bpems pasroHa 1 oTHocuTca Ko BpemeHu tl, Tpebytowemyca npeobpasosaTento Ana pasroHa ¢ OH2 1o MmaKcMManbHoOM
BbIXoA4HOW YacToTbl (FO-14).
Bpems TopMoKeHUs 1 0THOCUTCA KO BpemeHU t2, HeobXoAMMOMY AN1A CHUMKEHMA CKOPOCTU NpeobpasoBaTenem c

MaKCMManbHOM BbIXOAHOW YacToTbl A0 OH2.
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-
»
. daKTn4eckoe | 4> DaKTn4eckoe }‘7
Bpems pasroHa - BPEMA TOPMOXKEHMA |
— | YcraHosnenHoe @ P> YcTaHOBAEHHOE e
Bpema pasroHa tl BpemMa TOpMoXKeHuA t2

PucyHok 5-1. [lnarpamma BpemeHu pasroHa U TOPMOKeHUA

Cnepyet 06paTUTb BHUMAHME Ha pasinune mexay GakTUYeckum BpemMeHem PasroHa UAN TOPMOXKEHUA U
YCTaHOB/EHHbIM BPEMEHEM Pa3roHa UM TOPMOKEHUA.

Mo»HO BbIOpPaTb OAHY M3 YETbIPEX FPYNN BPEMEHW PA3roHA U TOPMOKEHMA.

pynna 1: FO-23 — FO-24;

lpynna 2: F7-03 — F7-04;

lpynna 3: F7-05 — F7-06;

lpynna 4: F7-07 — F7-08.

Bpems pasroHa 1 TOPMOXKEHMA MOXKHO BbIOpaTb Yepe3 MHOroOGYHKLMOHANAbHbIE LMdPOBbIe BXOAHbIE KOHTaKTbl (F5-00 ~
F5-04).

F0-26 Hecywasn 3aBOACKAA YCTAHOBKA Mo 3aBUCUT OT MOAENN
yacroTa YMONYAHUIO
[nanasoH yCTaHOBKM 1,0 Kl'y ~ 15,0 Kl'y,

3Ta GyHKLMA NO3BOAAET NOACTPOMUTb HECYLLYIO YacToTy npeobpasoBatena. [loacTpoliKa Hecylein YacToTbl N03BoASET
CHU3UTb LWYM ABUraTens n nsbexarb pe3oHaHca MeXaHNYeCKMX CUCTEM, 33 CHET YEro MOXKHO CHU3MUTb TOK YTEYKM Ha
3eM/I0 U co3aaBaemble npeobpasoBaTesieM Nomexu.

MpY HN3KOM HecyLelt YacToTe BO3pacTaeT Be/IMUYMHA BbICLIMX FAPMOHMK BbIXOAHOrO TOKa, BO3PacTatoT noTepu B
ABuUraTesie, a Tak:Ke BO3pacTaeT yBe/inyeHne TemnepaTypbl ABUratens.

lMpy BbICOKOW HeCyLLLen YacToTe CHUXKAIOTCA NOTepu B ABUraTeNe, CHUMKAETCA TemnepaTypa ABUraTens, Ho Bo3pacTatoT
notepu B NnpeobpasoBaTtesie U NOBbILEHME TEMNEPATYPbI, 3TO XKe NPOUCXOAUT C MOMEXaMMU.

MoACTPOMKA HeCyLLen YacTOTbl BIMSIET Ha CeaytoLLee:

Hecyuwiaa yacTtoTa Huskaa —» BbicoKkan
Wym gsuratena Bbicoknit ——» Hu3KUI

®opma BOJIHbI BbIXOAHOTO TOKa Mnoxaa —» Xopowan
BospacraHue TemnepaTypbl ABuUraTens Bbicokaa —» Hwu3kan

BospacTtaHue Temnepatypbl NpeobpasoBatens Huskaa ——» BbicoKkan
TOK yTeyku Huskuit  ——>» BbICOKUA
Cos3gaBaemble nomexm Huskne  —» BbiCOKUe
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MowHocTb npeobpasosaTtens [unana3oH HecyLel YacToThbl Hecywas yactoTa
0,75 kBT~ 5,5 kBT 1,0 KMy ~ 15,0 Kl'y, 6 Kly,
7,5 KBT 1,0 KMy ~ 15,0 Kl'y, 4,0 Kly,

MpepocTepeKeHus: Npu yBeMYEHUN HecyLLen YacToTbl Ha 1 Klu, BbIXOAHOM TOK NpeobpasoBaTtens 4acToTbl
YMeHbLUIAeTcs Ha 5 % OT HOMUHA/IbHOTO.

F0-27 Bbl60op NoACTPOIAKM HecyLeit 4acToTbl 3aBoAcCKas yCTaHOBKa Mo 0
YMOJIHaHUIO
dnanasoH 0 ®uKcnpoBaHHana LM, TemnepaTypHaa NoACTPOiKa HecyLwen 4acToTbl
YCTaHOBKM HeaKTUBHa
1 MpounsBonbHan LUNM, TemnepaTypHan NoACTPOMKA HecyLLel
YacTOTbl HEAKTMBHA
2 LLNM, TemnepaTypHan NoacTPOMKa HecyLLel YacToTbl HeaKTUBHA
3 MpownssonbHasa LUNMM, TemnepaTypHas NoACTPOMKA HecyLLel
YacTOTbl aKTUBHA

NmetoTca ABa TMNA pexkMma NoACTPOMKKM HecyLel YacToTbl LLUIMM, UKcMpoBaHHbIM M NPOoM3BOAbHbIN. LLym aBuratens
npu npounssosibHoi LLUNM reHepupyeTcs B LUMPOKOM AMana3oHe YacToT, a npu dukcupoBaHHoh LUMM nmeet
dMKCUPOBaHHYIO YacToTy.

Korga TemnepaTypHas noACTPOMKa HeCyLLLEM YacTOTbl OCTAeTCs aKTUBHOM, Npeobpa3oBaTe/ib MOXKET aBTOMATUYECKU
NOACTPOUTb HECYLLLYHO YacTOTy COrNACcHO CBOEM TemnepaTtype. 3Ta PyHKLUA NO3BONAET YMEHbLUUTb BEPOATHOCTb
NosB/IeHNS aBapUMHbIX CUrHANOB NpeobpasoBaTens No NPUYMHE ero neperpesa.

F0-28 UHnuymanmusauma | 3aBoacKaa yCTaHOBKa NO ymondaHuto |0
napamertpos
dnanasoH 0 Het
YCTaHOBKM 1 BoccTaHoOB/IeHME 3aBOACKOM YCTAHOBKM MO YMOJTHaHUIO
2 MpeablayLme Nonb30BaTENbCKME NAapPaMETPbl NPU OTKa3le NUTaHMA
3 3anucb 06 oTKase

5.2 F'pynna F1 YnpasneHue 3anyCKOM U OCTAaHOBOM

F1-00 Pexxum 3anycka 3aBoACKaA YCTaHOBKA Mo 0
YMOJTYAHUIO
dnanasoH 0 HenocpeacTBeHHbIM 3anycK
YCTaHOBKM (ecnn Bpema TOPMOMKEHMA NOCT. TOKOM He HYNEeBOE,
nepeg, 3anyckom cienyeT BbINOAHUTb TOPMOXKEHME NOCTOAHHBIM TOKOM)
1 MOBTOPHbIN 3aMYyCK C OTCAEKMBAHMEM CKOPOCTU

0: npAMoit 3anyck

Ecnn Bpems TOpMOXKEHMA MOCT. TOKOM YCTaHoBAEHO B 0, MYyCK MPOUCXOAMUT C HaYasIbHOM YacTOTbI.

Ecnn Bpemsa TOpMOXKEHMA NOCT. TOKOM YCTaHOB/EHO He B 0, nepep, 3anyCKOM MOXeT BbITb BbINOJIHEHO TOPMOXKEHME
MOCT. TOKOM, YTO MPUMEHUMO B C/Ty4anX, KOrAa NPy MasblX CTapTOBbIX Harpy3Kax BO3MOXHO BO3HMKHOBEHME 06paTHOro
BpaLLeHumA.

1: NOBTOPHbIN 3aMNYyCK C OTCAEKMBAHMEM CKOPOCTH

Bo-nepsbix, NpeobpasosaTte/ib OLEHNBAET CKOPOCTb M HanNpaB/ieHWe BpalLeHUA ABUraTeNs, 3aTeM HauMHaeT paboTy ¢
4YacToTbl, ONpeaenAoLWweica Ha OCHOBAHMUM OTCIEXKMBAHUA CKOPOCTU ABUraTens. Bpawatowmiica gBuratenb CTapTyeT
nnasHo, 6e3 pbIBKOB.
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oToT BapnaHT noaAxoAunT ANA NOBTOPHOIO 3anyCKa B C/1y4ae KPaTKOBpeMEHHOIo nponagaHnAa NNTaHnA nNpu 60bLWNX

HarpysKax.
BapuaHT 3anycka 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0
F1-01 dnanasoH 0 HauunHaeTcA ¢ YacToTbl NpU OCTaHOBE
YCTaHOBKM 1 HaunHaeTca c HyneBoW cCKopocTH
2 HaunHaeTca ¢ MakcMmanbHOM 4acToTbl

[na oTCNeXXMBaHUA CKOPOCTU 32 HAUMEHbLLEE BPEMA C MOC/eAyoWMM BbIBOPOM PeXXnma OTCNEKMBaHUA
npeobpasoBatenem CKOPOCTU BPaLLLEHNA ABUraTeNs.
0: 3TOT pexxunm 0bbl4HO BbiIBMpaeTca Npu He06X0AMMOCTM OTCAEKMBAHMSA, HAYMHAA C YaCTOTbl NPW NponagaHnm

NMUTaHUA.

1: 3TOT peXXmMm NO3BONAET OTCAEKUBATb, HAYMHAA C HyﬂeBOVI YaCTOTbl U OCYLLECTBNATb Nepe3anycCckK nocne
AONTOBPEMEHHOIO BbIK/1HOYEHUNA NCTOYHUKA NMUTAHUA.

2: 3T10T PEXMUM NO3BONIAET OTCNIEXUBATDL C MaKCMMaNbHOM YacToTbl U noaxoauvT AnA 06bIYHbIX reHepunpyrowmnx Harpysok.

F1-02 MaKcumanbHblii TOK 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO 100 %
OTCNEeXKUBAHUA CKOPOCTH
[nanasoH yCTaHOBKM 30% ~ 180 %

F1-03 BbicTpoe nunu megneHHoe 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 20
OTCNeXKUBaHUE CKOPOCTH
[nanasoH yCTaHOBKM 1~100

B pexkume nepesanycKka OTC/NEXKMBAHNA CKOPOCTH, A5 Bbibopa ero 6bicTpoThbl. Yem 6oAblue 3HaYeHMe napameTpa, Tem

Bbllle CKOPOCTb OTCNeXnBaHnA, HO CINLLKOM 6onblIKe 3HaYeHuA obecneunBatoT HageXHoe OoTChexXmnsaHue.

F1-04 HauyanbHas yacrora 3aBOACKAA YCTAaHOBKA MO YMOJIYAHUIO 0,00 'y,
[nanasoH ycTaHOBKMU 0,00 My~ 10,00 Iy,

F1-05 Bpemsa yaeprkaHua 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO Oc
Ha4Ya/bHOM YacTOTbl
JnanasoH ycTaHOBKM 0,0c~36,0c

F1-06 ToK guHamuuyecKoro 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0%
TOPMOKEeHUA NpuU 3anycke
JnanasoH ycTaHOBKM 0%~ 100 %

F1-07 Bpema guHamuyeckoro 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO Oc
TOPMOKEeHUA NpuU 3anycke
[nanasoH ycTaHOBKM 0,0c~36,0c

TopmoKeHne NOCTOAHHbIM TOKOM MPKU 3anyCcKe NpUMeHAETCA Npu H€‘06XO,EI,VIMOCTVI nepe3anyCctuntb ABUraTe/ib nocne

NOMHOM OCTaHOBKMU.

Ecnv B KauecTBe pekmnma 3anycKa BblIbpaH Npsmoit 3anyck, npeobpasosaTesib CNepPBa BbINOJAHAET AMHAMUYECKOE
TOPMOKEHWME COrIacHO TOKY TOPMOMKEHMSA MNPY 3aMyCcKe, a 3aTeM HaYMHAeT paboTy Noc/ie yCTaHOBKM BPEMEHM
ANHAMMYECKOro TOPMOKeHMA Npu 3anycke. Mpu yctaHoBKe ero B 0 npeobpasoBaTtenb cpasy HaunHaeT paboTy bes
NPOXOXKAEHUA 3Tana TOPMOKEHMA NOCT. TOKOM.

Yem 6onblue TOK ANHAMUYECKOTO TOPMOXKEHNA, TEM 6onbLe cuna TOPMOXKEHUA. ToK AnHammyeckoro TOPMOMEHUA NpU

3anycCcKke onpeaenAaeTca Kak npoueHT OT HOMUHA/IbHOTO TOKa npe06paaosaTenﬂ.
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F1-09 Bpema Hayana 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO Oc
S-06pasHoro pasroHa
JnanasoH ycTaHOBKM 0,00~ 25,00 c

F1-10 Bpemsa oKoH4YaHUA 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO Oc
S-o6pasHoro pasroHa
JnanasoH ycTaHOBKM 0,00 c~ 25,00 c

F1-11 Bpema Hayana 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO Oc
S-o6pasHoro pasroHa
JnanasoH ycTaHOBKM 0,00 c~ 25,00 c

F1-12 Bpemsa oKoH4YaHUA 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO Oc
S-o6bpasHoro
TOPMOXKEHUA
JnanasoH ycTaHOBKM 0,00 c~ 25,00 c

3TOT NapameTp NO3BO/IAET UCNO/Ib30BaTb MPUBOAbI C NAABHbIM MeA/IEHHbIM 3aNyCKOM B Hayase 1 € Noc/eAyoWmnm
ycKopeHuem. KpnBasa yCKOPEHUA N TOPMOXKEHMA MMeeT S-06pasHblil BUA U pasHble KONNMYECTBEHHbIE MapaMeTpbl,
onpeaensemMble YCTaHOB/IEHHbIMU 3Ha4YeHUAMU. Bnarogaps S-06pa3HO KPUBOIM pa3roHa M TOPMOXKEHUA NPUBOAbI
MoryT GopmMpoBaTb Pas3INYHbIE XapPaKTEPUCTUKM Pa3roHa U TOPMOXKEHMUA C Ha4a/IbHOFO MOMEHTa 3TOro npoLecca.
Bpemsa pasroHa = 0, S-o6pa3Han pyHKUMA HEAKTMBHa.

A

Fmax

»

F1-09 F1-10 F1-11 F1-12

PucyHoK 5-2. [lnarpamma S-o6pa3HOro pasroHa M TOPMOKEHUA

F1-13 BapuaHT octaHOBa 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0
Jwnana3oH yctaHoBku| 0 MnaBHbIN OCTaHOB
1 MpoKn3BO/IbHbIN OCTaHOB

0: NnNaBHbI OCTaHOB

Mo nonyvyeHnn KomaHgbl OCTaHOBa npeoﬁpasoBaTenb NMOHUXAaET BbIXOAHYH 4aCTOTY COIMMacHO peXxXmnmy TOPMOKEHNUA U
YKa3aHHOMY BpPEMEHU Pa3roHa N TOPMOXKEHUA U OCTaHAB/IMBAETCA NO AOCTUXKEHUN HY/1€BOTO 3HAYEHUA YACTOTbI.

1: I'Ip0M3BO.I'IbeIVI OCTaHOB

Mo nony4yeHnn KomaHgbl OCTaHOBa npeoﬁpasoBaTenb HemeaneHHO npepbiBaeT NUTaHWE ABUratend. Harpy3Ka 6y,u,eT
OCTaHOB/IEHA B COOTBETCTBUU C MEXAHNYECKOM MHepumeﬁ.

F1-14 Yacrtora Hayana TOpMOXKeHUA 3aBOACKAA YCTAHOBKA Mo 0,00 Ny,
npu ocTaHoBe YMOJIHaHUIO
[JnanasoH yCTaHOBKM 0,00 Ny ~ makcMmanbHana 4YacTtoTa

F1-16 MoCT. TOK TOPMOXKEHUA NPU 3aBOACKAA YCTAHOBKA Mo 0%
ocTaHoBe YMOJIHaHMIO
[JnanasoH yCTaHOBKM 0%~ 100 %

F1-17 BpemsA NocT. TOKa TOPMOXKEHUA 3aBOACKAA YCTAHOBKA Mo Oc
npu octaHoBe YMOJIHaHMIO
[nanasoH yCTaHOBKM 0,0c~36,0c
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YacTtoTa Havyasia TOPMOXKEHMA NOCT. TOKOM NPU OCTAHOBE: B NpoLecce OCTAHOBA C TOPMOXKEHUEM, KOr4a AOCTUraeTca aTa
4aCTOTa, Ha4YMNHaeTCA OCTaHOB ANHAMNYECKUM TOPMOKEHNEM.

TOK ANHAMNYECKOro TOPMOXKEHMA NPU OCTAHOBE: OTHOCUTCA K AO6aBﬂﬂ6MOVI Be/IMYMHE TOPMOXKEHMNA NOCT. TOKOM. Hem
Bbllle 3TO 3Ha4YeHne, Tem 6bonee 3¢¢EKTVIBHO TOPMOXeHWne NOCT. TOKOM.

BpemaA noCT. TOKa TOPMOXKEHMA NPM OCTAHOBE: OTHOCUTCA K ,u,o6aBnﬂemomy BpemeHun BesIM4nNHbl TOPMOKEHUA NOCT.
TOKOM, eC/11 3Ha4YeHUE paBHO HY/O, 3TO FOBOPUT 06 OTCYTCTBUUM NpOoLL,eCCa TOPMOXKEHUA NOCT. TOKOM, npeo6pasoBaTenb
OCTaHOBUTCA COrNnaCcHO Na1aBHOMY OCTaHOBY.

F1-18 Hopma ncnonb3osaHua 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 100 %
TOpMO3a
Jnana3oH ycTaHOBKM 0%~ 100 %

AKTMBMpPYeTCA Ans npeobpasosaTenn co BCTPOEHHbIM 610KOM U CAYKUT ANA NOACTPONKM 3P HEKTUBHOCTU TOPMOIKEHUA
6/10KOM TOpMO3a.

F1-19 Mepe3anyck npu 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0
npepbiBaHUN NUTAHUA
[dnanasoH yctaHoBku| O BbikntoueH
1 HaunHaeTca c YacToTbl NpU OCTaHOBE
2 HaunHaeTca ¢ MMHMMANbHOM YacToTbl
3 HenocpeactseHHbIM 3anycK
F1-20 Jonyctumoe Bpemsa 3aBoAcKan yCTaHOBKa NO YMONYaHUIO lc
OTCYTCTBUA NUTAHUA
[nanasoH ycTaHOBKM 0,1c~5,0c
F1-21 Bpemsa oxxnaaHua 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO lc
BOCCTAaHOB/EHUA NUTAaHUA
[nanasoH ycTaHOBKM 0,1c~5,0c

MNocne nponagaHua NUTaHUA NpeobpasoBaTe/ib MOXKET HaYaTb BOCCTAHOB/IEHME COT/TACHO Pa3/IMYHbIM BapuaHTam. Ecam
F1-19 yctaHoBneH B 0, npeobpasoBaTesib HE MOKET aBTOMATUYECKM Nepes3anyCcTMTbCsA, NOKa He AaHa KOMaHAa 3anycKa,
Apyrve yCcTaHoBKM - gonyctnmoe Bpems (F1-20) oTcyTcTBMA NUTAHUS U BpeMa oxXungaHus (F1-21) gna BocctaHOBAEHUS
NUTaHMA - oNpeaensatoT nepesanyck npeobpasoBaTesa COracHO YCTAaHOBAEHHOMY PEXMMY.

F1-23 Bbi60op GyHKL MM BpeMeHHOoro 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 1
oCTaHOBa/OTCYTCTBMA OCTaHOBA
JnanasoH ycTaHOBKM 0 Heponyctnma
1 Jonyctuma
F1-24 CKOpPOCTb CHUXKEHUA YacTOTbl NPU BpeMeHHOM | 3aBOACKAA YCTAHOBKA MO YMOJTHAHUIO 1
ocTaHoBe/ OTCYTCTBUM OCTAaHOBa
[unana3oH yCcTaHOBKMU 0 Bbibop BpemeHu TopmoskeHna 1 (FO-23/F0-24)
1 Bbibop BpemeHu TopmoskeHns 2 (F7-03/F7-04)
2 Bbibop BpemeHu TopmoskeHns 3 (F7-05/F7-06)
3 Bbibop BpemeHu TopmoskeHnn 4 (F7-07/F7-08)

Ecan INIEKTPONUTAHUE NponagaeT, 3Ta (I)YHKLI,VIFI NO3BONAET CHU3NUTb CKOPOCTb BpalleHNA aBUratena 0o HynAa B pexnme
TOPMOXKEHUNA, NOCNE Yero npe06pa3OBaTenb MOXET Nnepe3anyCcTtnuTbCA B TeHeHNne BpeMeH BOCCTaHOB/IEHUA.
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5.3 I'pynna F2 MNapameTpbl ynpaBnaeHua no xapakrepuctuke V/F

37a rpynna GyHKUMA TONbKO ANA yNpaB/ieHUs No BOAbT-4acTOTHOM xapaKktepuctuke (V/F) (FO-03=2), He Ana BEKTOPHOro
ynpasneHua. Ynpasnenue V/F npMMeHseTca K Harpyskam obLuLero Tmna, Takum Kak BEHTUAATOP WM HAcoc, B CIyYanXx,
Koraa npeobpasoBaTesib YNPaBASET HECKObKUMU ABUTATENAMU UIN €CIM MOLLHOCTb NpeobpasoBaTens Ha OgHY
CTYNeHb HUXKe UM Bblle MOLLHOCTU ABUraTens.

F2-00 3apaaHue Kpuson 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0
[nanasoH ycTaHOBKM 0 MpamMas 3aBUCMMOCTb YaCTOTbl OT HaMNPAXKEHMUSA
1 MHoroTo4yeyHas 3aBUCUMOCTb YaCTOTbl OT HAMPAMXKEHUS
2 KBaapaTuyHasa 3aBUCMMOCTb YaCTOTbl OT HaMpsAXKeHUs

[NA BEHTUNATOPHbBIX HAarpy3oK uam paboTbl C HACOCaMM MOKeT bbiTb BbibpaHa KBaapaTuyHan 3asncumoctb V/F.
0: npamasn 3asucumoctb V/F, NoAXoaUT ANA HArpy3Kky 06LEero TMna ¢ NOCTOAHHbLIM KPYTALLMM MOMEHTOM.

1: MHOroTo4eyHasa 3aBMcMMocTb V/F ana Harpyskun ocoboro BMAa, Takol Kak BOAOOTAENUTENb UAK LEHTPUbYra.
2: KBagpaTuyHaa 3aBMcumocTb V/F Ana ueHTPobeKHOM Harpy3Kku, Takol Kak BEHTUAATOP MAM Hacoc.

F2-01 Moabem KpyTAwero MoMeHTa 3aBoACKan YCTaHOBKA Mo 3,0%
YMONYaHUIO
[nanasoH ycTaHOBKM 0,0 % ~ 30,0 %
F2-02 YacToTa oTceukn nogbema KpyTaLLero 3aBoACKaA YCTaHOBKA Mo 30,00 Iy,
MOMEHTA YMOJTYAHUIO
[nanasoH ycTaHOBKM 0,00 'y, ~ makcMManbHadA BbIXOAHAA YacToTa

[Nna KoMneHcauMm XapaKTepPUCTUKM KPYTALLLErO MOMEHTa NPW HWU3KOM YacToTe M ynpasneHun V/F npu ycTaHoBAEHUU
HW3KOM YaCTOTbl BbIXOAHOE HanpsaxKeHue npeobpasoBaTens MOXKeT ObITb YBENNYEHO.

bosblian BeNMUYMHA NOABEMA KPYTALLETO MOMEHTA MOXKET BbI3BaTb NEPerpes ABUraTena Uan neperpysky
npeobpasoBaTtena nNo Toky. O6bIYHO NOABEM KPYTALLErO MOMEHTA He AOJIXKEH NpeBbiwaTth 8 %.

Hapnexalas ycTaHOBKa 3TOFO NapameTpa MOXKeT MPUBECTU K OTCYTCTBMIO MepPEerpy3KM no ToKy npu 3anycke. s
OTHOCUTENbHO 60/IbLINX HArPY30K 3TOT NapameTP PEKOMEHAYETCA YBEANYMTb. [NA MasibiXx Harpy3oK 3HaYeHue 3Toro
napameTpa MOKeT ObITb YMeEHbLUEHO.

Ecam nogbem KpyTaLero mMomeHTa yctaHosneHo B 0,0, B npeobpasoBaTesie MOXKeT paboTaTb aBTOMATUYECKUIA NOABEM
KPYTALLEro MOMeHTa.

YacToTa OTCEYKM NoAbEMA KPYTALLEFO MOMEHTA: NOABEM KPYTALLErO MOMEHTA aKTUBEH NPU YaCTOTE HUXKE AaHHOM.
Ecnun oHa npeBbIWaeT yCTaHOBAEHHYHO YacTOTy, NOAbEM KPYTALLErO MOMEHTA HeaKTUBeH. [lono/IHUTENbHYIO
MHOOPMALMIO CM. Ha PUCYHKe 5-3.

Vb T .

VIES

»
»

f1 fb

V1: HanpAXXeHne Nnoaxema KpyTAaLLero MOMeHTa, YCTaHOBKA BPYYHYIO
Vb: MaKcMmanbHOE BbIXOAHOE HamnpsKeHue

F1: yacToTa OTCEYKM NoabeMa KPYTALLEro MOMEHTa

fb: HoMnHanbHaA paboyas YacToTa

PucyHok 5-3. N'padmK nogbema KpyTaLero MOMEHTa, YCTaHOBKA BPYYHYO

43




Mpeo6paszosaTtenb C220/C420 obluero HasHauyeHUs C ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

F2-03 3HaueHue YyacToTbl 1 3aBOACKAA YCTAaHOBKA MO YMOJIYAHUIO 0,00 I'y,
F1 saBucumoctu V/F
[nanasoH yCTaHOBKM 0,00 'y, ~ HoMWHaAbHAA YacToTa ABuUraTens

F2-04 3HaueHue HanpaxeHusa 1 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 0,0B
V1 3asucumoctu V/F
[nanasoH yCTaHOBKM 0,0B~380,0B/0,0B~220,0B

F2-05 3HayeHMUe YacToTbl 2 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 0,00 Ny,
F2 sasucumoctu V/F
JnanasoH yCTaHOBKM 0,00 Ny ~ HOMWHaNbHAA YacToTa ABuratens

F2-06 3HayeHue Hanpa)keHua 2 V2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 0,0B
3asucumoctu V/F
JnanasoH yCTaHOBKM F1~380,0B/220,0B

F2-07 3HaueHue YacToTbl 3 3aBOACKAA YCTAaHOBKA MO YMOJIYAHUIO 0,00 I'y,
F3 3aBucumoctu V/F
[nanasoH yCcTaHOBKM V2 ~ HOMWHaNbHaA YacToTa ABUraTens

F2-08 3HauyeHue HanpaxKeHuAa 3 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0,0B
V3 3asucumoctu V/F
JnanasoH ycTaHOBKM F2~380,0B/220,0B

F2-03 ~ F2-08 wecTb napameTpos onpeaenaioT kpusyto V/F MS.

Kpusasa V/F 06bl4HO yCTaHaBAMBAETCA COMNACHO Harpy304YHbIM XapaKTepuCTMKam asuratens.

MNpepoctepexxkeHne: V1 < V2 < V3, F1 < F2 < F3. pn HU3KOM YacTOTE N BbICOKOM YCTaHOB/IEHHOM HanpsKeHUK
ABUraTeNb MOXKET MeperpeTbCa M AaxKe BOCMIAMEHUTBCA, A TaKXKe MOXKET HAaCTyNUTb NeperpysKka MHBePTOpPa MO TOKY
unun cpaboTaTb TOKOBAA 3aLLMUTA.

Vb g

Wl =
V2 frmemememmess

V3 -,

-

3 2 fl b

fb: HomnHanbHas yactoTta asuratens F4-05
Vb: HOMMHanbHOe HanpaxeHue asuratensa F4-02

F2-09 KoadpduumeHT KomneHcauum 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 0,0%
CKONbXKeHuA
[nanasoH yCTaHOBKM 0,0 % ~ 200,0 %

AKTMBUpPYeTCA TONbKO ANA ynpasaeHus V/F. YcTaHOBKa 3TOro napameTpa MOXET CKOMMNEHCUPOBaTb Bbi3BaHHOE
Harpy3Kol CKONbXKeHue B pexkume ynpasneHna V/F n yMeHbLUUTb U3MEHEHME CKOPOCTU BpaLlleHUa ABuratens npu
M3MEHEeHUN Harpysku. B obuiem cnydae, 100 % cooTBETCTBYET HOMMUHA/IbHOMY 3HAYEHUIO CKO/IbKEHWNA ABUraTeNs Npu
HOMMWHaNbHOW Harpyske. KOsdpPpUUMEHT KOMMNEHCALMN CKOMbKEHWUA YCTaHABAMBAETCA MO CAeAYIOWUM NPUHLMNAM: ecn
Harpyska paBHa HOMMHaNbHOM Harpyske 1 KO3PPUUMEHT KOMMNEHCALUN CKObKeHUA ycTaHoBAeH B 100 %, cKopocTb
BpalleHun aguratensa B npeobpasosatene 6113Ka K 4aHHOM CKOPOCTH.
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F2-10

AVR (ABTOMaTHuecKoe

perynuposaHue HanpsaXeHus)

3aBoacKan YCTaHOBKa N0 YyMO4YaHUIO

[nanasoH yCTaHOBKM 0 HeaKTUBHA
1 aKTUBHA
2 HEAKTUBHA TO/IbKO BO BPEMA TOPMOXKEHUA

B pexxume ynpasnenus V/F, ecan Heobxognma 6biCTpas OCTaHOBKA M TOPMO3HOM pe3ncTop OTCyTCTBYET, Bbi6op

"inactive only at the time of deceleration" (HeakTMBHOCTb TO/ILKO BO BPEMS TOPMOMKEHMUA) MOMKET CYLLECTBEHHO CHU3UTb
BEPOSATHOCTb NOAB/EHUS aBAPUIAHOIO CUrHANA NPEBbILEHUA HanpaXKeHWs. ECIM TOPMO3HOM pe3ncTop MMeeTca Uamn Het
HeobXxoAMMOCTH B BbICTPOM TOPMOXKEHUU, cneayeT BblbpaTb "active" (akTUBHO).

F2-11

CreneHb nopgasneHun
KonebaHuii

3aBoacKan YCTaHOBKa NO yMO4YaHUO

dnanasoH YCTAaHOBKU

0~ 100

Ecnu y asuratens kosnebaHua OTCYTCTBYIOT, /1 3TOro napameTpa Bblibupaetcs «0». ITOT NnapameTp ciegyeT
HagnexalmMm 06pasom yBE/IMUNTb, TOJIbKO EC/IN Y ABUraTeNs NPUCYTCTBYIOT SiIBHblE KOJ1IebaHMA, U OH HE MOKeT
HOpMa/ibHO paboTaTk. Yem Bbille cTeNeHb NOAABAEHMA, TEM Jly4lle NoAABAATCA KosebaHua. Cnocob Bbibopa 3ToM
CTeNeHu 3aK4aeTcA B BbiIbope MUHMMANbHOMO HavaibHOrO 3HaYeHUA NpU HannMumm 3pdeKTUBHbIX cnocobos
noAasaeHuUs KofebaHnin, 4To NO3BONUT CHU3UTb OTPULATEIbHOE BO3AeicTBUe Ha paboTy V/F.

F2-11

ABTOMaTUUeCKan 3aBOACKAA YCTAHOBKA MO YMOJTHAHUIO 0
3KOHOMMA HEprumn
[nanasoH yCTaHOBKM 0 | HeaKTUBHa

1 | aktuBHa

Mpwn paboTe 6€3 HarpysKM UaM c HebObLIOKM Harpy3Kon ABuraTenb cnocobeH AoMKHbIM 06pa3som NoacTpanBaTh
BbIXO4HOE HanpaeHune, YTobbl AOCTUYb LEAN aBTOMATUYECKON 3KOHOMUM SHEPTUM C MOMOLLbIO MPOBEPKM TOKa
Harpysku. 3Ta GpyHKUMA aKTUBHA A/1A TAaKOW HarpysKu, Kak BEHTUAATOP UAKU HacoC.

5.4 I'pynna F3 MNapameTtpbl BEKTOPHOr0 ynpasaeHuUs

lpynna koaos GyHKUMI F3 npeaHa3HayeHa TONbKO 418 BEKTOPHOro ynpasaeHus, To ectb FO-03 = 0 noKa3aHa akTUBHOM,
FO-03 = 1 noKka3saHa HeaKTUBHOMN.

F3-00 Yacrota nepeknioyeHus F1 3aBoAcKan yCTaHOBKa NO YMONYaHUIO | 10,00 Iy
[nanasoH yCTaHOBKM 1,00 'y, ~ 400,00 I'y,

F3-01 LWvpuHa nonocwkl yacror W1 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO | 5,00 Ty
[nanasoH yCTaHOBKM 0,00 'y, ~ 400,00 I'y,

F3-02 Yacrota nepeknioyeHua F2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 50,00 Iy,
[JnanasoH yCTaHOBKM 10,00 'y, ~ 400,00 Iy,

F3-03 WunpuHa nonocbl yactor W2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 5,00 Iy
JnanasoH yCTaHOBKM 0,00 Ny ~ 400,00 Ny,

F3-04 MponopunoHanbHoe 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 120
yBennyeHne CKopocTu Ha
cpeAaHeii yacroTe
[JnanasoH yCTaHOBKM 10~ 1000

F3-05 Bpemsa 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 1,20 c
MHTErpMpoBaHuA Ha
cpeAaHeit yacroTe

JnanasoH YCTaHOBKU

0,01~10,00c
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F3-06 MponopuuoHanbHoe 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO 120
yBennyeHne CKopocTn Ha
HU3KOM YacToTe

[nanasoH yCTaHOBKM 10~ 1000

F3-07 Bpema nHTerpupoBaHuAa Ha 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 1,00 c
HU3KOI1 yacToTe
[JnanasoH yCTaHOBKM 0,01 c~10,00c

F3-08 MponopunoHanbHoe 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 80

yBe/MyeHue CKOpoCTU Ha
BbICOKOWM YacToTe

JnanasoH yCTaHOBKM 10~ 1000

F3-09 Bpemsa 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 2,00c
MHTErpMpoBaHuA Ha
BbICOKOI1 yacToTe

[JnanasoH yCTaHOBKM 0,01 c~10,00c

F3-00 u F3-01 —yactoTa nepekatoyeHna 1 1 wmnpuHa noaocbl Yactot W1, cooTBeTCTBEHHO.
F3-06/F3-07, F3-04/F3-05, F3-08/F3-09 — napameTpbl HaCTPOWKK Pl peryanposaHna npu HU3KOW, cpeaHei 1 BbICOKOM
CKOPOCTU (CM. pUCYHOK 5-5).

JnHaMmmnyeckana CKOPOCTHAA XapaKTEPMUCTUKA NPU yNpaBAeHUM BEKTOPOM MOXKET BbITb NOACTPOEHA YCTAHOBKOM
NPONOPLMOHaNbHOFO KO3pPULMeEHTa U BpEMEHM MHTEFPUPOBAHUA ANA PETYAATOPA CKOPOCTU. Mpn yBennyeHuu
NPONOPLUOHANBHOIO YCUNEHMUA UAN YMEHbBLUEHUN BPEMEHU UHTErPUPOBAHMNA MOXKET BbITb YCUIEHA AMHAMMYECKasn
peaKuna KOHTYpa yNpaBaeHUA CKOPOCTbLO, @ eC/IM NPONOPLMOHANbHOE YCUNEHNE CANLLIKOM BEJIUKO UM BPEMSA
WMHTErpPUpPOBaHMA CINLLKOM Mano, B CUCTEME MOTYT BO3HUKHYTb KonebaHus.

Mpeanaraemblit cnocob HacTPOKu:

€C/1M 3aBOACKME YCTAHOBKM MO YMONYAHUIO HE COOTBETCTBYIOT TPEHOOBaHUAM, 3HAYEHMA COOTBETCTBYHOLLMX NapamMeTpoB
nog/iexat TOHKOW HacTpowKe. MNpn yBeanyeHUn nponopumMoHaNbHOro ycuaeHus obecneynsaeTcs oTcyTcTeue
KonebaHWUi B cucTeMe, a Nocieaytolee YMeHblUeHNE BPEMEHM UHTEMNPUPOBAHMA CHUKAET BPEMS PeaKkLMM CUCTEMBI
npv BO3HUKHOBEHWUW HeBObLIOro NepeperyMpoBaHus.

MpeaynpexaeHue: nepes ycTaHOBKOM napameTpos Pl cnegyeT ycTaHOBUTL HaanexKallee 3HavyeHne F3-15 (MHepummn
cuctemsl). B npoTMBHOM c/lydae HEBEpHas yCTaHOBKA MapameTpoB Pl MoXKeT NPUBECTM K NepeperyiMpoBaHuUIO Ha
BbICOKOM CKOPOCTU M AaKe K 0TKa3zaM Mo HANpPAXKEHUIO NPU YMEHbLUEHUW NepeperyinpoBaHms.

A

F3-06 '
F3-07 ' i
F3-04 i i
F3-08 | |
F3-09 i i
] F3-02
F3-00 . -
4’ F3-0 1> " F3-03 ) YactoTa

PucyHok 5-5. Cxema nepekntoveHua napametpa Pl KOHTypa ynpasieHUA No CKOPOCTH
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F3-10 Kpusasa ocnabnenuns 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 100 %
NnoOTOKa
JnanasoH ycTaHOBKM 20 % ~ 150 %

an onpegeneHnun obnactn ocnabneHns NOTOKa Nosib30BaTelb MOMKET noacTpounTb F3-10, B OCHOBHOM Hal'lpaB}'IEHHblﬁ

Ha oceBoOe NnpunmeHeHue.

Cnocob noacTpoinKku:
1. Ouratenb HauMHaeT paboTaTb Ha MAaKCMMAIbHOM YacToTe.

2. MNposepkKa BbIXOAA.
3. NoacTpolika napametpos F3-10 Tak, YTobbl BbIXOAHOE HANPAXKEHWE CTasI0 PaBHbIM HOMUHA/IbHOMY HaNPAXKEHWIO

ABUraTtensa.
4. Yem 6onblue 3Ha4yeHune, TemMm 6onblie BbIXOAHOE HanpAaxeHue

A

KpyTawwmia
MOMEHT

90%

F4-05 Hac:a

PucyHoK 5-6. NpadmK KpmnBoi ycuneHuns ana cnaboro marHMTHOro Nons

F3-15 3HayeHuMe nHepuunmn 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 64

[unana3oH yCcTaHOBKMU 1~ 65535 (0.0001 Kr*m?)

oTot napameTp, FlBﬂFHOLLI,VIVICH MHepLLMEVI Harpyskun gsurartensa, KOTOprVI HEO6XO,CI,VIMO YCTaHOBWUTb B onpeaeneHHoe
3Ha4yeHune 0 Ha4vana paGOTbI ABUraTesia, MOXeT Bbi3BaTb HecTabuabHOCTb CUCTembl, eCnm ero 3Had4yeHume C/IMWLKOM
BE€/IMKO U Mano, U B 3TO BpeEMA ANA YAYyHLWEHUA XapPaKTEPUCTUK CUCTEMbBI MOXKHO HAaCTPOUTb NPONOPLMOHaIbHOE

YyCUIEHNE KOHTYpa YNpaBieHWA CKOPOCTbIO M BPeMs MHTErPUPOBaHUS.

F3-16 YBenuueHue Kpyrauwero 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 100 %
MOMEHTA NP HU3KOI YacToTe
JnanasoH ycTaHOBKM 0%~ 200 %

F3-17 KoadpoduumneHT KomneHcauum | 3aBoacKan yCTaHOBKA NO YMOYAHUIO 100 %
CKO/IbXKEHUA
[nanasoH yCTaHOBKM 50 % ~ 200 %

Mpuv ynpasneHnn BekTopom 6e3 AaTumKa CKOPOCTU 3TOT NapameTp NO3BOAET HAaCTPOUTb TOYHOCTb CTabuamsaumnm
CKOPOCTM BPaLLEeHNa ABUraTes, MPu 04YeHb BbICOKOM CKOPOCTU 3TOT NapameTp caesyeT yMeHbWWTb, B MPOTUBHOM

C/ly4ae ero cnegyert yBemynTb.
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F3-18 MocToAHHaA BpemeHuU 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 0,000 c
KOMaHAbl CKOPOCTH
[nanasoH ycTaHOBKM 0,000 ¢~ 0,100 c

F3-19 MocToAHHaA BpemeHuU 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0,000 c
KOHTYpa perympoBaHus
CKOpOCTH
JnanasoH ycTaHOBKM 0,000c~ 0,100 c

B pekume ynpaBneHus BEKTOPOM BbIXO, PEryasTopa KOHTYpa ynpaBAeHMsA CKOPOCTbIO — 3TO TeKyL,as KoMaHaa
BPALLAOLWEro MOMeHTa. ITOT NapameTp NpumMeHseTca ans obuiei GuabTpaLMm KOMaHAbl BPALLAOWEro MOMEHTa,
NoACTpanBaThb ero He TpebyeTcs, a BpeMsa GpuAbTPauUmn MOXKET bbiTb YBEIMYEHO NPU BObLINX KoNebaHUsaX CKopocTu. B
C/ly4Yae BO3HUKHOBEHUA KonebaHuii gBuraTens sToT NapamMeTp NoANEXKUT TpebyemMomy YMEHbLIEHUIO.

MocTosHHAA BpemeHU GUAbTPa KOHTYPa ynpaBieHNa CKOPOCTbIO Mana, U BbIXOAHOM KPYTALMIA MOMEHT Ha
npeobpasoBaTtene MOXKET CyLEeCTBEHHO MEHATLCA, HO ero peakuua 6bictpas.

F3-20 UcTouyHuUK BepxHero 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0
npepena Kpyrauiero
MOMEHTA
dnana3oH yctaHoBku |0 F3-21
1 All
2 Al 2
3 YcTaHOBKa No KaHany cBA3un
F3-21 BepxHuii npeaen KpyTtawero | 3aBoAcKan YCTAaHOBKA MO YMOYaHUIO 180 %
MOMEHTA
[JnanasoH yCTaHOBKM 0%~ 200 %

F3-20 ucnonb3yeTtcsa ana Bblbopa UCTOUHMKA YCTAHOBKM BEPXHEro npesenia KpyTALLero MOMEHTa, NPW YCTAaHOBKE €ero C
NMoMOLLbI0 aHanorosoro 3HayeHus, 100 % ycTaHOBKA Yepes aHa/Io0roBbIn BXo4, cooTBeTcTByeT F3-21, a ycTtaHoBKa 100 %
B F3-21 cooTBeTCTBYET HOMUHANBLHOMY KPYTALLEMY MOMEHTY, COOTBETCTBYIOLLEMY 3TOM BEIMUYNHE B Npeobpa3oBaTene.

5.5 'pynna F4 NMapametpbl gsuratens

F4-00 Bbl60p HacTpoOiKU 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO 0
Asurarens
dnana3oH 0 Het
YCTaHOBKM 1 CTaTnyeckan HacTpomKa
2 MonHana HacTpolika

MpeaynpexaeHune: nepes HaCTPOMKOM cneayeT yCTaHOBUTb NPaBu/IbHbleE HOMWHa/IbHbIE NapameTpbl gguraTtens (F4-01 ~
F4-06)

0: HeT, TO ecTb HaCTPOMKM HeT.

1: cTaTMYecKan HacTPOMKa, MOAXOAUT A/1A CIyYaeB TAXKENOro 3anycka ABuUraTens noj HarpysKoi, Korga C/IoKHO caenatb
HaCTPOWMKY NPV BpaLLEeHUHN.

OnucaHue paboTbl: ycTaHOBUTE Kog, GyHKUMM B 1, @ 3aTem HaxkaTue Knasuwm RUN ¢ noaTeep:kaeHnem.
MpeobpasoBaTtenb BbINOAHUT CTaTUYECKYIO HACTPOMKY.

2: NOJ/IHAA HACTPOWKa

YT06bl 06€CneUnTb HY>KHbIe XapaKTEPUCTUKM YNPaBAeHUA AMHAMUYECKMMM NapameTpamMmu, cneayer BbibpaTb HaCTPOMKY
npv BPaLLLEHNK, B MPOLECCe HACTPOMKM NpY BPaLLEHUW ABUraTeNb A0/MKEH BbiTb OTK/IOUEH OT HarpysKu (To ecTb

HarpysKa [0/1}KHa OTCYTCTBOBATb).
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B cnyuae Bbibopa HAcTPOWKKM NpuM BpaLeHMn NpeobpasoBaTesib CHaYana BbIMOHAET CTaTUYECKYO HAacTPOWKY, No
OKOHYaHWKW KOTOPOWN ABuraTenb pasroHaeTca 40 80 % HOMWHANBHOM YaCcTOTbl BPALLEHUA B COOTBETCTBUM C
YCTAHOBNEHHbIM BpeMeHeM pa3roHa F4-12 1 nogaepKMBaeT 3Ty CKOPOCTb HEKOTOpoe Bpems. MNocne sToro Asuratenb
CHU3UT CKOPOCTb [10 HY/IA B COOTBETCTBMM C YCTAHOBNEHHbIM BPEMEHEM TOPMOXKEHUA F4-13, U K 3TOMY MOMEHTY
HACTPOMKa Npu BpaLLeHUM 3aBepLUeHa.

OnucaHue npoueaypbl: yCTaHOBUTE Kog, GyHKLMM B 2 U HaxkmuTe Knasuwy RUN ¢ noaTeepaeHunem. NMpeobpasosaTtens
BbINOJIHUT HAaCTPOWMKY NPW BpaLLEHUMN.

OnwucaHne npouenypbl HACTPOMKM:

ecnn F4-00 yctaHoBneH B 1 nau B 2, HaxkmuTe Knasuwy ENTER, 6yaeT BbiBeaeHo muratowee cnoso "TUNE", nocne vero
Ha*KmuTe Knasmwy RUN ana 3anycka HacTpolKun napameTpos, B 3To Bpemsa cnoBo "TUNE" nepectaet muratb. Mo
3aBepLUEHNUN HaCTPOMKM AUCNNel BEPHETCA B COCTOAHWE OCTaHOBA. B npouecce HaCTPOMKM HaxkaTue knasuwmn STOP
MOXeT ObITb OCTAaHOBNEHO.

Mo 3aBepLUeHMM HAacTPOIKM 3HavyeHne F4-00 aBTomaTnyecku BocctaHasaneaeTcs 8 0.

3aBoAcKan yCcTaHOBKa Mo
HomwuHanbHasa MowWwHOCTb 3aBUCUT OT Mmoaenu
F4-01 YMOJI4aHUIO
JnanasoH ycTaHOBKM 0,4 kBt ~ 1000,0 KBT
HomuHanbHoe HanpaxXeHue 3aBOACKaA yCTaHoBKa MO 380B
F4-02 YMOJI4aHUIO
JnanasoH ycTaHOBKM 0B~440B
Nontoca gsuratens 3aBoAcKan yCcTaHOBKa Mo 4
F4-03 YMOANYAHUIO
[nanasoH ycTaHOBKM 2~ 64
- 3aBoACKan yCTaHOBKa Mo
HomuHanbHbIN TOK 3aBUCUT OT MOLENU
F4-04 YMOYaHUIO
[nanasoH ycTaHOBKM 0,00 A~ 3000,0 A
HomuHanbHas yacrota 3aBOACKaA yCTaHoBKa MO 50,00 I'y
F4-05 YMOJIHaHUIO
[nanasoH ycTaHOBKM 0,00 'y, ~ MaKcMmanbHas YacToTa
HomuHanbHas yacrora 3aBoAcKas ycTaHOBKaA no 1460 06/MuH
F4-06 BpaweHua YMOYAHUIO
[lnanasoH ycTaHOBKM 0 06/muH ~ 30000 06/MunH
Tok xonocroro xoaa 33BOACKaA YCTaHOBKA MO 3aBucuT OT moaenu
F4-07 YMOIHaHMUIO
[nanasoH ycTaHOBKM 0,1 A~ 1500,0 A
F4-08 ConpoTtusneHue cratopa 3aBo/AcKan yCTaHOBKaA no 3aBUCUT OT MOAENN
YMOJIHaHUIO
[nanasoH yCTaHOBKM 0,001 Om ~ 65,535 Om
F4-09 ConpoTtusneHue poropa 3aBoAcKas yCTaHOBKaA no 3aBUCUT OT MOAENN
YMOJIHaHUIO
[nanasoH yCTaHOBKM 0,001 Om ~ 65,535 Om
F4-10 B3ammHasna 3aBOACKAA YCTAHOBKA Mo 3aBUCUT OT MOgenmn
MHAOYKTUBHOCTb YMOJIHaHUIO
[JnanasoH yCTaHOBKM 0,1 mlH ~ 6553,5 mlH
F4-11 MHAYKTUBHOCTb YTEUKHU 3aBOACKAA YCTAHOBKA Mo 3aBucUT OT Moaenn
YMOJIHaHUIO
JnanasoH yCTaHOBKM 0,01 ml'H ~ 65,535 mlH
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F4-12 YcKopeHue nonHom 3aBoAcKan ycTaHOBKaA no 5000
HACTPOIKK YMOJIHaHMUIO
[nanasoH yCTaHOBKM 1~ 60000

F4-13 3ameaneHue NoaHom 3aBOACKAA YCTAHOBKA Mo 5000
HACTPOIKK YMOJIHaHMUIO
[nanasoH yCTaHOBKM 1~ 60000

MpepoctepexxeHne

1.9mn napameTpbl 40/1KHbl 6bITb YCTaHOB/JIEHbI B COOTBETCTBUU C NapaMeETpPaMm ﬂaCﬂOpTHOVI TabnnuKkm Asurartena.

2. lna poctuxKeHuaA NYHWUX XapPaKTeEPUCTUK ynpaB/IEHNA BEKTOPOM HeO6XO,£I,MMO BBECTU TOYHbIE NAapPaMETPbI ABUTraTENA.
Onpep,eneHme TOYHbIX NAapamMeTpoB nNponcxoguT npum ycnosumun BepHOVI YCTaHOBKM HOMWHA/IbHbIX NAapPaMeETPOB.

3. Ana obecneyeHusn HYXXHbIX XapaKTEPUCTUK yNpaBaeHNA CheayeT BbIMO/THUTb KOHd)VII'ypaLI,I/II-O Asurartena cornacHo
CTaHAAPTHOMY WITAaTHOMY ABUTaTeENO npe06p3303aTenﬂ. Ecan mowHocTb aBuratens Cyuw,eCTB€HHO OT/IMYAETCA OT
MOLWHOCTU CTAHOAPTHOTO WTATHOTO ABUraTe1IA, XapPaKTEPUCTUKN YNpaBIeEHNA ﬂp606p33083T6ﬂﬂ 6y,u,yT yXyAlweHbl.

5.6 'pynna F5 BxoAaHble KOHTAKTbI
Y ctaHaapTHOro npeobpasosatena cepun C220/C420 umeetcs 4 MHOrOGYHKLMNOHANbHBIX LMGPOBbIX BXOAHbIX
KOHTaKTOB M A,Ba aHaNOroOBbIX BXOAHbIX KOHTAKTa.

F5-00 Bbi60op ¢pYHKUMM KOHTaKTa DI1 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 1 (npamoe BpalleHue)
F5-01 Bbi60op ¢GYHKUMM KOHTaKTa DI2 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 2 (obpaTHoe BpalleHKe)
F5-02 Bbi60op ¢GYHKUMM KOHTaKTa DI3 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 9 (oTKa3 — nepesanyck)
F5-03 Bbi6op ¢yHKLMM KOHTaKTa DI4 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 12 (ckopoctb MS 1)

ITOT NapameTp AeUCTBYeT AN YCTaHOBKM GYHKLMIA MHOTOQYHKLMOHANbHbIX BXOAHbIX LMPPOBbIX KOHTAKTOB.

YcTaHOBAEHHOE OyHKumA OnucaHue
3HaYeHune
0 Het [Jaxe ecnm umeetca BXog4HOM cUrHan, npeobpasosaTtesnb He

WCNONHAET HUKAKON KoMaHabl. HencnoibayembiM KOHTaKTam
MOXHO He NpUCcBaMBaTb HUKAKYO QYHKLMIO, YTO MO3BOAUT
nsbexkatb OLLNOOK.

1 Mpamoe BpaLLeHue YnpasneHue npAMbIM Uan 06paTHbIM BpallleHWem B npeobpasosatene
(FWD) C MOMOLLbIO BHELLHUX KOHTaKTOB.

2 ObpaTHoe BpaleHue
(REV)

3 YnpasneHue no Tpem 3TOT KOHTAKT MCNO/b3yeTcA ANA NOATBEPHKAEHUA TOTFO, YTO
nposogam npeobpasoBatesib paboTaeT B pexxume TPEXNPOBOAHOO YNpPaBAeHUs.

MoapobHoe onucaHme 3TOro peXxnuma B ONUCAHNUN  PYHKLIMOHANBbHOTO
Koaa F5-11 - TpexnpoBOAHON PeXUM yrnpaBieHus.

4 Tonykosoe nepemelLeHune | FJOG o3HayaeT TONYKOBOE NepemelleHme B NPAMOM HanpaBaeHuu, a
BMpaBo RJOG — TonuKkoBoe nepemelleHne B 06paTHOM HanpasB/eHUM.
(FIOG) MoApoBHOCTN OTHOCUTENBHO YaCTOThl U BPEMEHU Pa3roHa/TopmoXKeHuA

5 ToNYKoBOE NnepemelleHne | B PeXxnme TONYKOBOTO NepemelLeHNA CM. B ONUCAHNN GYHKLMOHANbHbIX
Bneso (RJOG) konos F7-00, F7-01 n F7-02.

6 KoHTaKkT BBEPX Ecaun yacToTa 3a4aeTcA BHEWHUMM KOHTAaKTaMM, OH NpUMeHAeTcA ANA

7 KoHTakT BHU3 KOMaHZ, NOBbIWEHUA M MOHUKEHMA YacTOTbl. ECIM MCTOYHMKOM YacTOTbI

ABNseTCs UuMdpoBas YyCTaHOBKA, OH MOXKET MCNO/b30BaTbCA ANA
NOACTPOMKM YaCTOTbl.
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MNpogonxeHue
YcTaHOBNEHHOE DyHKUMA OnucaHue
3HayeHue

8 Mpoun3BoAbHLIN OCTaHOB | Bbixog npeobpasosaTtens 610KMpyeTca, U OCTaHOB ABuUraTens
npoucxoanTt 6e3 BmellaTebcTBa NnpeobpasosaTens. 3T0 OCHOBHOM
cnocob, npumeHsoLWmniica B caydyae 601blLON HarpysKku U oTcyTCTBUA
TpeboBaHM K BpemMeHM OCTaHOBa.
3T10T pexxnum noaobeH 3HaYeHU0 cBO6OAHOIO OCTaHOBA COrNacHO
onucaHuto B F7-26.

9 Cbpoc npu ®PyHKUMA BHeLWwHero cbpoca npu oTKkase. To ke camoe AelCTBME,

oTKase (RESET) 4YTO NpM Haxkatum Knasuwu RESET Ha KnaBuaType. C nomoLuybio
3TOM PYHKUMM MOKHO BbINONHUTb ANUCTAaHUMOHHbIN cbpoc npu
OTKase.

10 Maysa B paboTe MNpeobpazoBaTenb TOPMO3UTCA BNAOTb A0 OCTAHOBA, HO BCE
napameTpbl Npu paboTe Haxo4ATCcA B NaMATU (TaKne napameTpsbl, Kak
napameTp PLC, napameTp KayaHus YactoTbl U napametp PID). Nocne
CHATMA cMrHana npeobpasoBaTesib BOCCTAHAB/IMBAET COCTOAHME,
npeALecTsytoLLee OCTaHOBY.

11 BHeLWHMI 0TKa3s, Korga Ha npeobpa3soBaTesib NOCTYNaeT BHELWHMA CUTHAA OTKasa,

HOpPMa/IbHO PA3OMKHYTbIM | NpeobpazoBaTenb coobuLaeT 06 OTKase M OCTaHAB/MBAETCA.
BXOA,

12 KoHTaKT 1 ckopoctn MS
16 nporpammupyemblix NpeaBapuTenbHbix Habopa nytem KombuHauum 4-

13 KoHTakT 2 ckopoctn MS ex LMppoBbIX KOHTaKTOB. OnncaHne ¢yHKLUN MyNbTUCKOPOCTU MS

14 KoHTaKT 3 ckopoctn MS npuseaeHo 8 Tabauue 1.

15 KoHTaKT 4 ckopoctn MS

16 KoHTaKT 1 BblbOpa

BpemeHu
pa3roHa/TopmosKeHuA 4 BpemMeHW pa3roHa/TOPMOXKEHUA NyTEM KOMBUHALMM 2-yX
17 KoHTaKT 2 BbIbOpa uMdpPoBbIX KOHTaKTOB. ONMcaHne cmoTpuTe B Tabauue 2.
BpemeHu
pa3roHa/TopMosKeHuA
18 MepekntovyeHue Ecnu BbIBOP UCTOYHKMKA YacToTbl (FO-10) ycTaHOB/EH B 2, OH BbINOAHAET
WUCTOYHMKA YACTOTbI yepes 3TOT KOHTAKT NePEKNOYEHNE MEXKAY UCTOYHMKOM OCHOBHOWM
4acToTbl X U UICTOYHUKOM A0MNOJAHUTENbHOM YacToThl Y.
Ecnum BbIBOP UCTOYHKUKa YacToTbl (FO-10) ycTaHOBNEH B
3, OH BbINOJIHAET Yepes 3TOT KOHTAKT NepekatoveHne Mexay
MCTOYHMKOM OCHOBHOW Y4acToTbl X U (MCTOYHMK OCHOBHOM YacToTbl X
NOC UCTOYHMK AONONHUTENBHOM YacToTbl Y).
Ecnum BbIBOP UCTOYHUKa YacToTbl (FO-10) ycTaHOBNEH B
4, OH BbIMONHAET Yepes 3TOT KOHTAKT NepektoveHne MeX Ay UCTOYHUKOM
OO0MNOJIHATENbHOM YacTOTbl X M (MCTOYHMK OCHOBHOM YacToTbl X NJtOC
WCTOYHMK AONOAHUTENBbHOM YacToTbl Y).
19 CHATUe YCTaHOBOK ECcnM UCTOYHUKOM YacToThbl ABAAETCA UMdPOBaA ONOPHas 4acToTa,

UP 1 DOWN (KOHTaKT
W KnaBmnaTypa)

3TOT KOHTAKT MOXHO MCNO/1b30BaTb 415 CHATUA 3HAYEHUA YACTOThl,
n3meHeHHoro ¢ nomouibio UP/DOWN, 1 Takum o6pasom
BOCCTAaHOBWUTb 3HAY€HMEe ONOPHOM YACcTOTbl, 3agaHHoe Yepes FO-11.
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MpogonxkeHue
YcTaHOBNEHHOE dyHKUMA Onucanue
3HayeHwne
20 KOHTaKT nepektoveHus Koraa nctoyHnk komaHg, (FO-04) yctaHoBAEH B 1, C NOMOLLbIO 3TOrO
BbINO/IHEHUA KOMaHA, KOHTAKTa BbINO/IHAETCA NEePEKIoYEeHEe MeXAyY ynpasaeHuem yepes
KOHTaKTbl M yNpaBaeHUem Yyepes KnasmaTypy. Korga MCTOYHMK KOMaHA,
(FO-04) ycTaHOB/EH B 2, C MOMOLLIO 3TOFO KOHTaKTa BbIMOJIHAETCA
nepekntoyeHne mexay ynpaBaeHMem yepes KaHaa CBA3M U
ynpasneHnem yepes KiaBunatypy.
AKTUBHOCTb pa3roHa u 3awmTa NnpeobpasosaTena OT BO3AENCTBUA BHELHUX CUTHAN0B (Kpome
21 TOPMOXKEeHUA KOMaH/Abl OCTaHOBA) M NoAageprKaHne TeKyLLEN YacToTbl.
22 Maysa PID PID BpemeHHO HeaKTMBEH, U NpeobpasoBaTe/b NoAAEPKMUBAET
TEKYLLYIO BbIXOAHYIO YacTOTy.
23 Mepesanyck cocToAHUA May3sa PLC Bo Bpems npouecca ucnosiHeHus. MNpu Bo306HOBAEHUN
PLC paboTbl OH MOXET C MOMOLLbIO 3TOFO KOHTaKTa 3¢pHEKTUBHO
BOCCTaHOBUTbLCA B HaYabHoe cocToAHue npocToro PLC.
24 Maysa yacToTbl Ha Bbixoae npeobpasoBaTensa NpuMCyTCTBYET CPeAHAA YacToTa.
KayaHuA YcTaHaBMBaeTCA May3a YacTOTbl KayaHUA.
25 Bxop 3anycka Talimepa Bpems 3amblkaHuA 3aBUCKUT OT F7-39, noapobHee cm. B onncaHum
F7-39 ~ F7-40.
26 KomaHaa TopmoxkeHun Mpw aKTMBaLMM KOHTaKTa, NpeobpasoBaTtesib HanpAMyto
nepeKkntoYaeTca B COCTOAHUE TOPMOXKEHUA MOCT. TOKOM.
27 BHewHu oTKa3, Koraa Ha npeobpa3oBaTenb NOCTYNaeT BHELWHWIN CUTHAN OTKa3a,

HOPMa/iIbHO
3aMKHYTbI BXOZ,

npeobpasoBatesib coobuiaet 06 0TKase U oCTaHaBAUBaeTCA.

Tabauua 1. Onucanune PpyHKuMm ckopoctn MS

Ks K3 K, K1 YcTaHOBKa CooTBeTCTBYOLWMI NAapamMeTp
4acToTbl
BbIK/I. BbIK/I. BbIK/1. BbIK/1. Ckopoctb MS 0 FC-00
BbIK/I. BbIK/I. BbIK/1. BK/1. CkopocTtb MS 1 FC-01
BbIK/I. BbIK/I. BK/1. BbIK/1. CkopocTb MS 2 FC-02
BbIK/I. BbIK/I. BK/1. BK/1. Ckopoctb MS 3 FC-03
BbIK/I. BK/1. BbIK/1. BbIK/1. Ckopoctb MS 4 FC-04
BbIK/I. BK/1. BbIK/1. BK/1. CkopocTtb MS 5 FC-05
BbIK/I. BK/1. BK/1. BbIK/1. Ckopoctb MS 6 FC-06
BbIK/1. BK/1. BK/1. BK/1. Ckopoctb MS 7 FC-07
BK/1. BbIK/1. BbIK/1. BbIK/1. CkopocTtb MS 8 FC-08
BK/1. BbIK/1. BbIK/1. BK/1. CkopocTtb MS 9 FC-09
BK/1. BbIK/1. BK/1. BbIK/1. Ckopoctb MS 10 FC-10
BK/1. BbIK/1. BK/1. BK/1. Ckopoctb MS 11 FC-11
BK/1. BK/. BbIK/1. BbIK/1. CkopocTtb MS 12 FC-12
BK/1. BK/. BbIK/1. BK/1. CkopocTtb MS 13 FC-13
BK/1. BK/. BK/1. BbIK/1. Ckopoctb MS 14 FC-14
BK/1. BK/. BK/1. BK/1. Ckopoctb MS 15 FC-15

Ta6nuua 2. OnucaHue pyHKUMU ckopoctn MS

KOHTaKT 2 KoHTaKT 1 Bbibop BpemeHu CooTBeTCTBYIOLWMI NapameTp
pa3roHa/TopmoXeHus
BbIK/1. BbIK/1. Bpemsa pasroHa 1 FO-23, FO-24
BbIK/1. BK/1. Bpemsa pasroHa 2 F7-03, F7-04
BK/1. BbIK/I. Bpems pasroHa 3 F7-05, F7-06
BK/1. BK/1. Bpems pa3sroHa 4 F7-07, F7-08
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F5-10

Bpemsa ¢unbtpauum DI

3aBOACKAA YCTAHOBKA MO YMOJTHAHUIO 10 mc

JnanasoH YCTaHOBKU

0 mc ~ 100 mc

MCI’IOJ’Ib3Y€TCﬂ ANnA YCTAHOBKW YyYBCTBUTE/ZIbHOCTU KOHTAKTa DI. Echun LI,VI(I)pOBOVI BXO,CI,HOVI KOHTAKT NoABeEpXeH Nomexam n
MOXET CTaTb I'IpVILIVIHOf/'I OWNBOYHOro AGVICTBMH, OH MOXET YBEJ/INYNTb 3HAYEHWNE 3TOIO NapameTpa, 4TO NOBbICUT
I'IOMEXOVCTOVI‘-IMBOCTb. OaHako npv 3TOM YyBCTBUTENbHOCTb KOHTaKTa DI noHm3uTCA.

F5-11

Pexxum KomaHpg Ha
OCHOBE KOHTAKTOB

3aBoAcKasa YCTaHOBKa NO YMOJ/TYaHUIO 0

Awnana3oH

[ByxnpoBoaHoi pexxmum 1

YCTaHOBKU

[BYXNpoBOAHON pexrum 2

TpexnpoBogHol pexum 1

WIN|[=]|O

TpexnpoBogHOM pexunm 2

3TOT NnapameTp onpeaenseT YeTbipe perMma ynpasieHma paboTon npeobpasoBaTens c NOMOLLbH BHELHUX KOHTAKTOB.
0: oBYXNPOBOAHOMN permMm paboTbl
1: 370 Hamboiee 4acTo NPUMEHSIEMbIN ABYXMPOBOAHOMN peskMM. BpaleHue asuratens B npamom/obpaTHom
HanpaBneHUU 3a4aeTcA KomaHgamum KoHTakTtos FWD u REV.

K1 K2 | Komanaa nycks
0 0 Cron
1 0 BpaweHue B
NPAMOM HaNpaBAeH MM
BpaweHue e oBpatHom K1 -
0 1 HanpPasAEHMK _[{2,.«»_ , II{:-R":’}
1 I Cron ' \

COM/+24V

PucyHok 5-7. [iByxnpoBoaHoOM pexxum pabotbl 1
1: ABYXNPOBOAHOM PEXMM PabOTbI 2: B 3TOM PEXKUME aKTUBU3MPOBAH KOHTAKT REV.
HanpasneHune onpegenaetca coctoaHmem FWD.

K1 K2 | Komanaas nycks
0 0 Cron
0 Cron
BpaweHue B k1. FWD
0 1 NPAMOM HaNPaEAEH M M —K’g —L REV
1 ] BpaweHwe e obpatHom T
HanpaEAEHMHM COM/+24V

PucyHok 5-8. TpexnpoBoaHoM pexkmm paboTbl 2
1: TpexnpoBOAHON pexnm paboTbl 2: B 3TOM perKMMe aKTUBM3MPOBAH KOHTaKT DIn, a HanpasaeHue 3aaaeTcs,
COOTBeTCTBEHHO, Yepe3 FWD n REV. OaHaKo MMNynbC akTUBUPYETCA NPU Pa3mMbiKaHUKU KOHTaKTa DIn npu ocTtaHOBKe

npeobpasosaTens.
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il AN FWD

SB1 T ! pp

—\l—\

SB3 Y REV
I

COM/+24V

PucyHok 5-9. TpexnpoBoaHo pexkmm pabotbl 1

raoe SB1: KHONKa oCTaHoOBa;

SB2: KHOMKa Bpal,eHnA B NPAMOM Hanpas/ieHUu;

SB3: KHOMKa BpalleHns B 06paTHOM HanpaBaeHUK

DIn — 3To MHOTOdYHKLMOHAbHbIM KOHTAKT ¢ DI1 no DI4. Takum ob6pa3om, OH LO/IKEH ONpeaeiMTb COOTBETCTBYHOLLYHO
bYHKLMIO KOHTaKTa Kak dyHKLMI0 N2 3 «TpexnpoBOAHOM peXxnum ynpassieHus paboTom».

3: TpexnpoBOLHOM peXMm paboTbl

2: B 3TOM peXxnume akKTUBMPOBAH KOHTAKT DIn, a paboyan KomaHaa 3agaetca yepes FWD, npu 3Tom HanpasieHue
onpegensetca coctoaHnem REV. KomaHaa ocTaHOBa BbINOAHAETCA NPW OTKAOYEHUU curHana Din.

K BriBop HanpaeaeHWA ‘
EpaLLEHMA SB2 T
OPL - 4 FWD
B
0 | o s oo SBL 7 pmm
.
1 BpaweHue e obpatHom L/_[ REV
HanpPaeAeHum I
I COM/+24V

PucyHok 5-10. TpexnpoBoaHOMN pexxum paboTbl 2

rae SB1: KHonka ocTtaHoOBa

SB2: KHOMKa 3anycKa

DIn — 310 MHOTrodYHKUMOHaNbHbIN BXOAHOW KOHTAKT ¢ DI1 no DI4. Takum o6pa3om, OH AO/IXKEH ONPeaennTb
COOTBETCTBYIOLLYIO GYHKLMIO KOHTAKTa KaK dyHKUUIo No 3 «TpexnpoBoAHOM pexmnm ynpasaeHus paboTton».

F5-12 CKopocCTb 3aBOACKAA YCTAHOBKA MO YMOJTHAHUIO 1,00 lNu/c
yBenuueHuna/ymeHblueHUA
npu ynpassiieHun yepes
KOHTaKT

[nanasoH ycTaHOBKM 0,01 Mu/c ~ 100.00 ly/c

KoHTaKkTbl yBennueHuns/ymerblueHnsa (UP/DOWN) ncnonb3yoTca npu MsSmeHeHMM CKOPOCTU NPU YCTaHOBKE YacToTbl.

F5-15 MWHUMaNbHbIA 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0,00B
BXOAHOM curHan All,
[nanasoH yCTaHOBKM 0,00B~10,00B
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F5-16 MuHUManbHbIM 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 0,0%
BXogHOM curHan All,
OTHOCUTEeNbHaA
yCTaHOBKa
[nanasoH yCTaHOBKM -100,00 % ~ 100,0 %

F5-17 MaKcMmanbHbI BXOAHOM 3aBOACKAA YCTAHOBKA MO YMOJITHAHUIO 10,00 B
curHan All
[nanasoH yCTaHOBKM 0,00B~10,00B

F5-18 MaKcMmanbHbI BXOAHOM 3aBOACKAA YCTAHOBKA MO YMOJITHAHUIO 100,0 %
curHan All, oTHocuTenbHas
yCTaHOBKa
[nanasoH yCTaHOBKM -100,00 % ~ 100,0 %

F5-19 Bpemsa ¢punbTpaumm ana sxoga |3aBoACKAA YCTAHOBKA NO YMOIYAHUIO 0,10c
All
[nana3oH yCTaHOBKM 0,00c~10,00c

BolwenpuseaeHHble Kogbl GYHKLMIA ONpesensatoT COOTHOLWEHME aHa/I0OrOBOr0 BXOAHOIO HANpPAXKEeHUA U YCTaHOBAEHHOTO
3Ha4YeHWA aHaNoroBoro Bxoaa. Ecan aHanorosoe BXoAHOE HanpsaXeHUe BbIXOAUT 32 AMANa30H MeXAyY YCTaHOB/IEHHbIM
MAKCMMANbHbIM U MMHUMAJIbHbIM 3HaYEeHUEM, PasHULA MeXAy BXOAHbIM HanpaXKeHnem 1 npeaesibHbiM 3HaYeHnem
byAeT BblUMCAEHA KaK MAKCUMA/bHbIN MY MUHUMAJbHBIN BXOZ,

Ecnn ncnonb3yeTtcs aHaNorosbl TOKOBbIM BXOA, TO TOK B 1 MA coOTBeTCTBYeT HanpaxeHuto B 0,5 B.

Mpu pasnunyHbIx BapuaHTax npumeHeHmna 100 % aHaNoroBoro BXxoAa COOTBETCTBYET Pa3/IMYHbIM HOMUHANbHbIM
3Ha4YeHuAM. MoApPOOHOCTMN CM. BO BCEX YACTAX NO MPUMEHEHMUIO.

HeckonbKo npvmepoB YCTaHOBKU NpuBeAeHbl Ha C/ieAyoWwmX PUCYHKaX.

CooTBeTcTBylOLLME A CootsetcTsytouime }
A ycTaHoBKM (4acToTa, YCTaHOBKM (4acToTa, KpyTALLWiA
KPYTALLMIA MOMEHT U Ap.) MOMEHT ¥ Ap.)
100.0% 100.0%
108
0B (0mA) (20 mA)
,//
0.0% | -100.0%
’ 0B (0mA) °

PVICVHOK 5-11. COOTBeTCTByI-OLLI,ee OTHOWEHNE MeX Ay aHa10roebiM OMOPHbIM CUTHA/IOM U yCTaHOBKOVI

F5-20 MuHUManbHbIM 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0,00B
BXOAHOI curHan Al2
[nanasoH yCTaHOBKM 0,00B~10,00B

F5-21 MuHUMaNbHbI BXOAHOM 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 0,0%
curHan Al2, otHocuTenbHaA
YCTaHOBKa
[JnanasoH yCTaHOBKM -100,00 % ~ 100,0 %

F5-22 MaKcumanbHblii 3aBoAcKan yCTaHOBKA NO YMOYaHUIO 10,00 B
BXOAHOM curHan Al2
[nanasoH yCTaHOBKM 0,00B~10,00B
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F5-23

ycTaHOBKa

MaKcuMmanbHbI BXOAHOM
curHan Al2, oTHocuTeNnbHanA

3aBoAcCKasA yCTaHOBKa MO YMOJIYaHUIO 100,0 %
4, y y ;

[nanasoH ycTaHOBKM

-100,00 % ~ 100,0 %

F5-24

Bpemsa

Bxoaa Al2

dunbTpauum gna

3aBOACKAA YCTAHOBKA MO YMOJIYAHUIO 0,10c

[nanasoH ycTaHOBKM

0,00 c~ 10,00 c

5.7 'pynna F6 BbixoaHble KOHTAKTbI

B ctraHaapTHom 610ke npeobpasosatens cepum C220/C420 nmeetcs MHOTOYHKLMOHAbHbIN LMPOBOIN BXOAHOM
KOHTAKT, MHOTOQYHKLIMOHA/NbHbIN pesnieiiHbli BbIXOA M aHaN0roBbl BbIXOAHOM KOHTAKT.

F6-00 Bbibop peneiiHoro BbixoAaa 1 nnatbl 3aB0OACKAA YCTAHOBKA MO YMOJTHAHMUIO 2
ynpasneHus
F6-02 Bbi6bop Bbixoga Y1 3aB0OACKAA YCTAHOBKA MO YMOJTHAHMUIO 1

DYHKUMA MHOTODYHKLMOHANBbHOTO LMPOBOTO BbIXOLHOTO KOHTAKTa BbibupaeTca ciegyrowmm o6pasom.

YCTaHOBNEHHO DyHKUMA Onucanue
e 3HayeHue
0 Het DYHKUNM HeT
1 B pabote MNpeobpa3osaTenb paboTaeT Cc BbIXOAHOM YacToTol (3HavyeHue O - ONUMOHAsbHO),
Bblaasana curHan ON

2 BbIxopg oTKasa B npeobpasoBaTtene nmeeTca 0TKas A1 Bblgaun curHana ON

3 Hanwnuue FDT MoapobHee cm. B onucaHum Koga dyHKkumm F7-22, F7-23
0bHapyXeHun
YPOBHA 4acTOTbI

4 MNocTtynneHune MoapobHee cm. B F7-24
4acToTbl

5 Mpwu BbIxogHaa yactoTa NnpeobpasoBaTens MeHbLIe HAYa/IbHOM YacToTbl, YTObbI BblAaTb
Hy/eBoM curHan ON
CKOpOCTH

6 Meperpy3ka Y106bl OLLEHMBATL COFIACHO NPeACKa3aHHbIM 3HAYEHUAM Neperpysku, 4o TOro Kak
nsuraTens, BCTYNUT B AEWNCTBME 3NEKTPOHHAA TemMnepaTypHas 3awmTa AgBuraTenda, 4Tobbl
npeaBapuTeNbHbI| NPEBbICUTbL MpefcKa3aHHble 3HayeHusa curHana ON. [MapameTp neperpysku
aBaPUMNHbIM Asuratena yctaHosneH B F9-00 ~ F9-02
CUrHan

7 Meperpy3ka Mocne npoBepku neperpyskn npeobpasoBaTens C LeAbld USMEHEHUA COCTOAHUA
npeobpaszosaTens, | 3a 10 c Ao cpabaTbiBaHMA 3aLLUTDI, A TaKKe A1 Bblgaum curdana ON
npeaBapuUTenbHbIi
aBaPUMNHbIN
CUrHan

8 OKOHYaHMe umKna | na nocbiNKM MMMYAbCHOFO CUrHana AnuMTenbHocTbio 250 mc npu npocToi pabote
PLC PLC B KOHLE O4HOKPATHOIO UMKAa

9 OKOH4YaHue CymmapHoe Bpemsa paboTbl npeobpasoBaTens NpeBbIaeT ycTaHOBAEHHOe B F8-17
BpemeHu paboTbl | Bpems, BblgaeTca curHan ON

10 OrpaHnyeHue Korga u4actoTa yCTAaHOBKM MpPEBbIWAET BEPXHIOW WAW HUMKHIOK 4acToTy U
YyacToTbl In BbIXOZHaA YyacToTa npeobpasoBaTens AOCTUTAET BEPXHEN MAM HUMKHEN 4acToThl,

OH BblaaeT curHan ON
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11 [OTOBHOCTbL K MoOLLHOCTb OCHOBHOW Lienu 1 uenei ynpaeaeHus ycTaHoBAEHa, Npeobpa3oBaTtesnb
paboTte paboTaeT 6e3 3aWwmTbl C NOCbINKOM curHana ON
12 All > Al2 3Ha4yeHuWe aHanorosoro Bxoaa All npesblwaeT 3HayeHMe BTOporo Al2, u BblaaeTca
curHan ON
13 JocTtnkeHne Pabouan yacTtoTa LOCTUINA BEPXHETO 3HAYEHWUA YACTOTbI
BEpPXHEro npeaena
4acToTbl
14 JocTtnkeHne Pabouas yacTtoTa LOCTUMNA HUXKHEFO 3HAYEHWUA YACTOTbI
HUXKHEro npegena
4acToTbl
15 Bbixon coctoaHMA | B cOCTOAHMM HEAOCTAaTOYHOMO HanpAXKeHuA
He[0CTaTOYHOro
HanpAXeHUs
16 YcTaHOBKa YcTaHOBKa coeANHEHUA
coeauHeHuA
17 ®PyHKUMA BbIxOoAa | KOHTAKT BbIXxoAa TaMepa 3aMbIKAeTCA, eC/IM BXOAHOM KOHTaKT BXOAA 3aMKHYT
Talimepa 6onee «F-39» c. KOHTAKT BbixoAa TalMepa Pa3MbIKAeTCs, €CNM BXOAHOM KOHTaKT
BX0J4a pa3mblKkaetca bonee «F7-40» c.
F6-09 | Bbi6op Bbixoga AO1 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO | 0

CTaHAapPTHbLIN BbIXOA aHA/IOFOBOro CUrHaNa Co CMeLLLeHMeM, paBHbiM 0, 1 ycuneHmnem, paBHbim 1. [luanasoH
aHanorosoro Bbixoga ot 0 4o 10 B unm ot 0 o 20 mA. B Tabanue nokasaH BbI6Op NapameTpa A5 U3mMepeHus.

YcTaHOBAEHHOE DyHKUMA AnanasoH
3HayeHue
0 Pabouas 0 ~ MaKCcMManbHana BbIXOAHAA YacToTa
yacToTa
1 YcTaHoBNEeHHan 0 ~ maKkcMmanbHasa BbIXOAHAA YacToTa
yacToTa
2 BbixoaHOM TOK 0 ~ B 2 pa3a 60ablle HOMWUHA/ILHOIO TOKa ABUraTens
3 BbixogHas mowHocTb | 0~ B 2 pa3a 60nblle HOMUHANAbHOMW MOLLLHOCTU
4 BbixoaHoe 0~ B 1,2 pa3a 60/1blle HOMWHA/ILHOIO HanpsaXKeHua npeobpasoBaTtens
HanpsXXeHue
5 All 0~108B
6 Al2 0~10B/0~20mA
7 YcTaHoBKa Mo KaHany | MogpobHee cm. B npunoxKeHun «MpoToKon cBA3M NpeobpasoBaTens cepun
CBA3M C220/C420»
F6-12 KoadppuumeHt cmewenmna AO1 |3aBo,u,cr<aﬂ YCTaHOBKA MO YMOAYaHUIO |0,0 %
JnanasoH ycTaHOBKM | -100,0 % ~ 100,0 %
F6-13 Ycunenue AO1 |3aBOp,CKaFI YCTaHOBKa N0 YMO/14aHWIO ‘ 1,00

[nanasoH ycTaHOBKM

| -10,00 ~ 10,00

Ecnn 'b" o3HauaeT cmeleHne Hyna, k o3HavaeT ycunenue, Y o3HadaeT GpaKkTUUYECKMI BbiXxoA, a X O3HaYaeT CTaHAaPTHbIN
BbIxo4, TO daKTUUeckui eoixos = kX + b.

CmewweHune Hyna AOI n A02, apdekTmBHO paBHoe 100 %, cootBeTcTByeT 10 B (cTaHAapTHbIN Bbixog 20 MA OTHOCUTCA K
Bbixoay oT 0 oo 10 B (20 mA)), uTo COOTBETCTBYET aHa/I0roBOMy BbixoAdy oT 0 10 Makcumyma.

OH 06bI4HO NPUMEHAETCA ANA KOPPEKLUN CMELLEHMA HYNA aHANIOFOBOIO BbIXOAA W OTKAIOHEHUA aMNIUTYAbl HA BbIXOAE,
a TaKKe MOMKeT 6bITb onpegeneH B BUAE 10601 HyXKHOM BbIXOLHON KPUBOW.
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Hanpumep, eciiv aHaNoroBbIi BbIXO4 — 3TO paboyan YacToTa, OXKUAAeTcA, YTo OH BblgacT 8 B (16 mA) npw Hynesoi
yacToTe 1 3 B (6 MA) Nnpy MakCcUManbHOM YacToTe, yCUieHMe AONXKHO bbITb ycTaHoBMeHo B "-0,5", a cmellleHne Hyns — B
n n

80 %".

5.8 Ipynna F7 fjononHuTenbHble PyHKUUM U MHTepdENC YeNoBeK-MallunHa

F7-00 Pabouasn yactota 3aBOACKAA YCTAHOBKA MO YMOJITHAHUIO 6,00 'y,
TONIYKOBOro

nepemeLleHus

[nanasoH yCTaHOBKM 0,00 'y, ™~ MaKcMMmanbHas 4YacToTa

F7-01 Bpemsa pasroHa npu 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 20c

TONNYKOBOM nepemeuwieHUn

JnanasoH yCTaHOBKM 0,00 ¢~ 3000,0 c

F7-02 Bpemsa TopmoKeHuA npu 3aB0OACKAA YCTAHOBKA MO YMOJTHAHMUIO 20c

TO/IYKOBOM nepemeLleHnmn

[JnanasoH yCTaHOBKM 0,00 ¢~ 3000,0 c

Mcnonb3ayeTtca aAns onpegeneHms onopHOM 4acToTbl M BPEMEHM pa3roHa/TopMoXKeHus npeobpasoBaTtens npu
TO/IYKOBOM MepemMeLLeHunu.

MpoLuecc TONYKOBOro nepemelleHmsa byaeT HauMHaTLCA M OCTaHaBAMBATLCA COMNACcHO pexknmy 3anycka (F1-00, npsamoi
3anyck) u pexkumy octaHoBsa 0 (F1-13, Bpems 3ameaneHuUs [0 OCTaHOBa).

Bpems pasroHa npv TOYKOBOM NepeMeLLEeHUN — 3TO BpeMs, Heobxoanmoe g1 pasroHa oT H2 4o MaKkcMmanbHow
BbIXoA4HOW YacToTbl (FO-14).

Bpems TOpMOXKEHUsA NpY TOIYKOBOM NepemMeLL,eHMM — 3TO Bpems, HeobxoaMmoe A1 TOPMOMKEHUA OT MaKCMMaslbHOWM
BbIXoAHOM yacToTbl (FO-14) o OH2.

F7-03 Bpemsa pasroHa 2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 20c
JnanasoH yCTaHOBKM 0,0c~3000,0c

F7-04 Bpema TopmoxKeHua 2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 20c
JnanasoH yCTaHOBKM 0,0c~6500,0c

F7-05 Bpems pasroHa 3 3aBoAcKan yCTaHOBKa NO YMONYaHUIO | 20c
[nanasoH yCTaHOBKM 0,0c~6500,0c

F7-06 Bpemsa TopmorkeHus 3 3aBoAcKan yCTaHOBKa NO YMONYaHUIO | 20c
[nanasoH yCTaHOBKM 0,0c~6500,0c

F7-07 Bpemsa pasroHa 4 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 20c
JnanasoH yCTaHOBKM 0,0c~6500,0c

F7-08 Bpemsa TopmokeHua 4 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 20c
JnanasoH yCTaHOBKM 0,0c~6500,0c

Bpems pasroHa/TopmokeHua onpegensertca FO-23, FO-24 u npeAblAyLLMMM TPEMSA TUNAMU BPEMEHN
pa3roHa/TopMOXKeHMA, CMbIC/A KOTOPbIX OAMHaKOBbIN. MoapobHee cm. B onucaHun FO-23 n FO-24.

[na Bbibopa BpemeHM pasroHa/TopmorkeHma ¢ 1 no 4 B npouecce paboTbl NpeobpasoBaTens C MOMOLLbHO Pa3INUYHbIX
coYeTaHUM MHOTOGYHKLUMOHANbHbIX LMD POBbLIX BXOAHbIX KOHTaKToB DI Bce nogpo6bHocTM cm. B F5-00 ~ F5-04.

F7-09

YacroTa cKauKka 1

3aBoacKasn YCTaHOBKa MO yMON4YaHUo

0,00 'y,

[nanasoH ycTaHOBKM

0,00 'y, ~ makcMMmanbHaa YacTtoTa
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F7-10 Yacrora ckauka 2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,00 Ny,
JnanasoH yCTaHOBKM 0,00 Ny ~ MmakcMMmanbHasa YacTtoTa

F7-11 Yacrota cKkauka 3 3aBOACKAA YCTAHOBKA MO YMOJIHAHMUIO | 0,00 I'y,
[nanasoH yCTaHOBKM 0,00 'y, ™~ MaKcMmanbHas 4YacToTa

F7-12 YacroTta cKkauka 4 3aBOACKAA YCTAHOBKA MO YMOJIHAHUIO | 0,00 I'y,
[nanasoH yCTaHOBKM 0,00 'y, ™~ MaKcMMmanbHas 4YacToTa

F7-13 Yacrota ckauyka 5 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,00 Iy,
[nanasoH yCTaHOBKM 0,00 Ny ~ MmakcMMmanbHasa YacTtoTa

F7-14 Yacrota cKkauka 6 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,00 Ny,

JnanasoH YCTaHOBKU

0,00 Ny ~ makcMMmanbHasa YacTtoTa

Korga 3agaHHaA 4acTtoTa HaXoauTCA B AManNa30oHe YacToTbl CKayKa, d)aKTM‘-IeCKaH pa60qaﬂ 4acCToTa 6yAET Ha rpaHuue

YacTOTbl CKayKa, banKanLuen K 3a4aHHON YacToTe.

BHyTpeHHsA
KomaHaa

YCTaHOBKHU A
YacToTbl

F7-09

F7-10

F7-11

F7-12

F7-14

>

KomaHza 3agaHus
4acToThbl

PucyHoK 5-12. T'padmK 4acToTbl CKauka

F7-15

BpemsaA mepTBOI1 30HbI NpPU
BpaLLeHuu B npamom/
obpaTHOM HanpaBieHUU

3aBoAcKas YCTaHOBKa NO YMO/Z1YaHUIO

Oc

[nanasoH ycTaHOBKM

0,0 c~3000,0c

lMpu ycTaHOBKe BpaLlieHns B npamom/obpaTHOM HanpasaeHnn B npeobpasosaTesie Bpema Nepexoaa B COCToAHME
HY/N1eBOI BbIXOAHOW YaCTOTbl MOKAa3aHO Ha CNeayoWeM PUCYHKeE.
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AnntensHocTb MepTBOVI 30HbI

PucyHok 5-13. inarpamma, NoKasbiBaloLWas MepTBYH 30HY NPU CMeHe HanpaB/ieHWa BpaLleHus

F7-17 DeiicTBue B cnyyae, Koraa 3agaHHan

4acToTa HUXXe HUXKHEero npeaena

3aBoacKan YCTaHOBKa NO yMmO/14aHUo 0

[nanasoH ycTaHOBKM 0 PaboTa Ha HUXHEW NpefenbHOM YacToTe
1 OcrtaHoB
2 PaboTa npu HyneBoit YactoTe

Ana Bbl60pa COCTOAHUA pa60TbI npeoﬁpasoBaTenﬂ B CQiy4ae, Korga 3agaHHaA 4aCtoTa HUXKE HUXKHETO npeaena.
C uensbto npegorspawieHnAa paGOTbI ABUraTenAa Ha HU3KOW CKOPOCTN MOXKHO MCNONb30BaTb 3Ty d)YHKLI,MIO AnAa oCtaHOBa.

F7-18 YnpasneHue nageHnem

3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 0,00 Iy,

JnanasoH ycTaHOBKM 0.00 My ~ 10,00 Iy,

Mpu paboTe HecKoIbKMX NpeobpasoBaTeneli Ha 06LLyI0 Harpy3Ky NPU PasHOM CKOPOCTU NoABAAETCS
HecbanaHCMPOBAHHOCTb pacnpesesieHns Harpy3Ku, NP KOTOPOM Harpyska Ha NnpeobpasoBaTtesb ¢ 60/blIei CKOPOCTbIO
BO3pacTaeT. XapaKTepuCTMKa ynpasaeHUs nageHmem U3MeHseT nafeHne CKOpoCTH 3a CYET AOMOHUTENbHOW HArpysKu
1 banaHcupyeT pacnpeaeneHume Harpysku.

F7-19 Bpemsa 3aaepKKu B cnyyae, Koraa 300 c
YacToTa HUKEe HUXKHEro npeaena npu

OCTaHoOBe.

3aBoacKan YCTaHOBKa N0 yMOI4YaHUIO

JnanasoH ycTaHOBKM 0,0c~600,0c

NcnonbayeTtcsa ana Bbibopa COCTOAHUS OCTAHOBA, KOr4a 3a4aHHasA 4acToTa HUXKE AeUCTBMA NPU YaCTOTE HUMKE HUXKHEro
npegena, a Takxe 4N 3a4ePKKuU gencremns F7-19.

F7-20 3apaHHoe Bpems paboTbl 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0 yacos

[JnanasoH yCTaHOBKM 0 yacoB ~ 65535 vacos

MHorodyHKLMOHaNbHbIM LMbpoBoit Bbixog DO npeobpasosaTenia BbIAAET CUTHAA LOCTUMKEHUS BpeMeHU paboTbl, Koraa
cymmapHoe Bpems pabotbl (F7-34, F7-35) gocTUraeT aTol YCTaHOBKM.

F7-22 3HayeHue NPOBEPKU HaACTOTbI 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 50,00 Iy,
(ypoBeHb FDT)
[JnanasoH yCTaHOBKM 0,00 Ny ~ MakcMMmanbHasa 4YacTtoTa

F7-23 Mucrepesunc npoBepKu 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 5,0%
yactoTbl (rucrepesuc FDT)

[nanasoH ycTaHOBKM

0,0 % ~ 100,0 % (yposeHb FDT)

60




Mpeobpaszosatens C220/C420 obuiero HazHauyeHUsA ¢ ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

Mcnonb3yertcsa ans 3a4aHna 3HaYeHMA BbIXOAHOM YacTOTbl MPY NPOBEPKE U 3HAYEHMA rMcTepesmnca 4158 OTMEHbI
BblaBaeMOro AencTBmA.

BbixogHana yactoTa

CurHan obHapyKeHus
4acToTbl (peng DO1)

|

BK/I.
>
PucyHok 5-14. Cxema yposHa FDT
F7-24 Amnauntyaa nosasneHua 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO 0,0%
4YacToTbl NPU NPoOBEpKe
JnanasoH ycTaHOBKMU 0,0 % ~ 100,0 % OT MaKCMMaIbHOM Y4acToTbI

Koraa BbixoAHan yactoTta npeobpasoBaTena 4OCTUraeT YCTaHOBAEHHOIO 3HAaYEHMA YacTOTbl, 3Ta GYHKLMA MOMKET
MCMOb30BaTbCA AN1A NOACTPONKM aMNANTYAbl NPY NPOBEPKE, YTO NOKA3aHO Ha CNeayoWeM PUCYHKeE.

BbixogHasn ‘-IaCTOTa‘

CurHan obHapy»KeHus A
yactoTbl (pene DO1)

>
PucyHokK 5-15. Cxema npoBepKM amnamTtyapl
F7-26 Bpems paboTbl Ao 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0
Bblbopa peiictBua
JnanasoH yCcTaHOBKMU 0 Mpogonxatb paboty

1 OcTtaHoB
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F7-27 dyHKuMA octaHoBa/c6poca 3aB0OACKAA YCTAHOBKA MO YMOJTHAHMUIO 0
(STOP/RESET)
[nanas3oH ycTaHOBKM 0 AKTMBHa B peXMMe ynpaBaeHUsA C K1aBUaTypbl
1 @PyHKLMA OCTAaHOBA aKTMBHA NPUW ynpasBaeHUu ot
KOHTaKTOB
2 ®PyHKUMA cbpoca NpM OCTAaHOBE aKTUBHA NpU
ynpaBAeHUN OT KOHTAKTOB
3 O6e KnaBuMLWM OCTaHOBA U cbpoca Npu OCTaHOBE
aKTMBHbI MPW YNPaBNE€HMUM OT KOHTAKTOB
F7-28 ®DYHKLMA TONYKOBOro nepemeLeHmsa | 3aBoAcCKas YCTAHOBKA NO YMOJTHAHUIO 0
€ K/1aBUATYPbI
Jnana3soH ycTaHOBKM 0 Knasuwa GyHKUUM TONYKOBOIO NepemeLLeHuns
1 Knasuiwa GpyHKUMM NepeKkaoyeHns mexay
BpaLLEHMEM B MPAMOM M 06PaTHOM HanpaBAeHUMU
F7-29 | Ilapametpsi
CBeTOAHOJHOIO 3aBoIcKad YCTaHOBKA 110 1023
JHCILIes] OpH VYMOTUYaHHED
padore
1— 3HATEHHA BOCHME M3 D
16383 | Bat 7 | BaT 6 | BuT 5 |BHT4| BHT3| But?, | Bat 1 | B}IT[]|
Daboag wacToTa
ITatpa ¥CTSE0EEH SACTOTED
Hanpa#=HR= ITHEE
EBrrmomsns BEENpEE=ERS
Ermomsed 1
BrmomRas MOTTENIE
Cocrogsse exoga DI
CocrogEse BEmoga DO
E 3HAYeHNA BEOCEMH CTAPIIX [THdp
ra]
S | But 15 | Bur 14 |Bur 13| But 12 | Bur 11| But 10 | But 9 | But 8 |
=
5 Hampax=ms= AlL (B)
= Hampaeams A12 (E)
s ¥erzmoEEa PID
= Ofparszs ceass PID
m I=ra PL.C
é JIHB=iEas CROPOCTE
[ 3EpapERpOEaEa
Ecmi HyHO IpocMOTPETE BBINICYKAa3aHHBIH TapaMeTp IIpH padoTe,
CASAYET YCTAHOBHTE COOTEETCTEYIOIIYIO MOSHIMIO B 1, MpeoOpasoEaTts
JBOHYHOE YHCIO B JECATHYHOE H YCTaHOBHMIBb ero B F7-29.
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F7-30 |Mapamerpst 3aBoICKad YCTAHOBKA I10 63
CEETOJHOJHOI0 JHCILTeA YMOTYaHHIO
NpH OCTAHOEE

3HaueHme 8-Mu MA3AW X Ludp |
| bit7  bit6 | bit5  bit4 bit3 | bit2  bitl  bit0 |

MQEAYCTAHORNEHHEA
YacToTa
HANPAXKEHWE LWIMHKI
ocToakme Bxoga Dl

OCTOARME Balioga [0
sHayeHne Bangd All
3Ha4emHMe exoad Al
ocToAHKe P
yCTaHoeku Pl

3HayeHue 8-mu CTaplmx umdgp
bitl5 bitl4 bitl3 | bitl2 bitll bitl0 | bit9 bit8
1-127

ofipathan A PID
retain
retain
retain
retajn
retain
retain
retain

HHRI 1230H YCTaHOBKH

F7-31 KoadpuumeHT otobpakeHna | 3aBofcKasn YCTaHOBKA MO YMOAYAHUIO 1,000
CKOPOCTU Harpysku

[nanasoH ycTaHOBKM 0,001 ~ 10,000

BbixogHas 4acToTa npeobpasoBaTensi M CKOPOCTb HArpysku cBA3aHbl Apyr C APYrom uyepes napameTtp, npu
HeobXxoAMMOCTN O0TOBpParKeHNA YCTAaHOBKM CKOPOCTU HarpyskuM CKOPOCTb Harpysku = 120*pabouas yactota* F7-
31/KonunuyecTBo nap NOAOCOB ABUraTeNs.

F7-32 Temnepatypa paguatopa 3aBoACKan YCTaHOBKa MO YMOIYaHWNIO | -

[ManasoH yCcTaHOBKM 0°C~100°C

Otobparkaetcs TemnepaTypa moaynsa IGBT (6MnonspHbIM TPaH3UCTOP C W30/IMPOBAHHbIM 3aTBOPOM), Pa3/INYHbIE
3HayeHus TemnepaTypHoOM 3awmTbl IGBT moryT pasimyatbes.

F7-34 CymmapHoe Bpems paboTbl (MUHYTbI) 3aBoAcKan yCTaHOBKa NO YMONYaHUIO | 0
[nanasoH yCTaHOBKM 0~ 1440

F7-35 CymmapHoe Bpems paboTbl (CyTKM) 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0
[nanasoH yCTaHOBKM 0~ 65535

[na nepekoanpoBaHna BpemeHun paboTbl agsuratens (Npy ynpasaeHun ot npeobpasosatens) gonxeH 6biTb YyCTaHOBAEH
B O M1 OTMeHEH, Koraa Bpems paboTbl MmeHee 60 ¢ NoKasbiBaeTca 6e3 nepeKkoampoBaHus.
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F7-36 Bbi6op ynpaBneHus 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 1
BEHTUNATOPOM
[Jmnana3oH yCcTaHOBKM 0 | BeHTunaTop npogokaet paboTtatb
1 | OctaHaBnauBaeT paboTy Ha OAHY MUHYTY U OCTaHaB/IMBaETCA
2 | Oeiicteune npu 3anycke/ocTaHoBe Ha gpaisepe
3 | NpoBepKa AOCTUKEHNA TeMMepPaTypPo pagmaTopa 3HaveHua B 50 °C, a
3aTem NOBTOPHbIN 3amnycK
F7-37 ®DYHKLUMA NPUOCTAHOBA 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 0
noaa4v soAapl
[JnanasoH yCTaHOBKM 0 HeaKkTtnBHa
1 AKTMBHa

JTa PYHKUMA aKTUBHA, U KOrAa 4acToTa HUMKe AEMCTBUA MPU CHUMKEHUM YacTOTbl HUMKe HUXKHero npeaena (F7-17), oHa
ncnosb3yeTtcs ANnA Bbibopa ocTaHOBA, Koraa paboyan YacToTa A4OCTUraeT HUMKHero npegena (FO-18), a 3agaHHas YacToTa
MeHblUe HUXKHero npegena, No uctedeHnn spemeHun F7-19 oHa ucnonb3yeTca AnsA octaHoBa. Koraa 3agaHHas 4yacToTa

BblllE€ HWXKXHEro npeaena, npeoﬁpasoBaTenb 3anyCcTnTCA CHOBA NO UCTEYEHUN BPEMEHN F7-38.

F7-38 Bpemsa 3apepXKu nepesanycka nocne 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 1,0c
BbIXOA,a U3 CNALLEro pexkxMma
JnanasoH ycTaHOBKM 0,0% ~ 600,0 c

F7-39 OnutenbHocTb Talimepa B COCTOAHUM 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 2c
Dl-on
JnanasoH ycTaHOBKM 0,0 c~6000,0c

F7-40 OnutenbHocTb Talimepa B COCTOAHUM 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 2c
Dl-off
JnanasoH ycTaHOBKM 0,0 c~6000,0c

Korga «noakntoyeHne» BXOAHOIO KOHTaKTa Talimepa npesbiwaeT F7-39, Bbixoa, 3ToM GpYHKLMM NOAKAIOUYEH.
Korga «oTKAOYeHWe» BXOAHOTO KOHTaKTa Talimepa npesblwaeT F7-40, BbIX0OA 3TOM GYHKLMM He NOAKAOYEH.

BpemeHHoOM

BXOZ, |

BpemeHHo i : ‘ : i

BbIXOA, | | | ; |
| F7-40  F7-39 i

PucyHok 5-16. lnarpamma paboTbl BXOAa M Bbixoaa Takmepa

F7-41

3anyck GpyHKLUM 3aLUTDI

3aBoacKasn YCTaHOBKa MO yMON4YaHUo

1

JnanasoH YCTaHOBKU

0 | AeakTuBauus (HenocpeACTBEHHbIN 3aMycK B C/lyyae

HaM4YMA AOMNYCTMMOM KOMaHAbI 3aMycKa Ha KOHTaKTe)

1 | AkTmBauma
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3TV NapameTpbl UCMNOb3YIOTCA ANA YAYULIEHMA CTENEHM 3alMTbl, MPU YCTaHOBKe B 1 nmetoTca ABe QyHKLMK.
1) Ecam npu nogadye NUTaHMA cywecTeyeT paboyana KomaHAa, CHayana cieayeT CHATb pabouyto KoMaHay, a 3aTem

yAanuTb paboTatoLLyio 3aLLmTy.

2) Pabouan KomaHAa BCe elle CyLWecTBYeT, Koraa oTkas npeobpasoBaTtens AoxKeH bbiTb cbpolleH, cHayana cneayet
CHATb pabouyto KOMaHAy, a 3aTem yAanuTb PaboTaloLLyIo 3aLLMTY.
TaK MOXHO NpPeaoTBPaTUTL aBTO3aNycK ABUraTens Npu oTCyTCTBUU MHPOPMALMM O BO3HUKLLIEN OMACHOCTM, NPK

ycTaHoBKe B 0 M umetowelica paboyeit KomaHae B MOMEHT NoAaduv NUTaHuA npeobpasosaTte/ib HENOCPEACTBEHHO
3anycTUTCA NO NPOLIECTBMMU YCTaHOB/IEHHOrO B F7-42 BpeMeHMU.

F7-42 Bpemsa 3agepku 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 1c
HenocpeAaCcTBEHHOro 3anycka npu
nUTaHun
[nanasoH yCTaHOBKM 1,0c~60,0c

F7-49 Monb3oBaTenbCcKMit NApob 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 0

[nanasoH ycTaHOBKM

0~ 65535

C nomoubio 3701 GYHKLMM NONb30BaTE b YCTaHABAMBAET Napo/ib. CNocob ycTaHOBKM ONUCaH B pasgene «YCTaHOBKa

naponsa» rnasbl 4 « JKCNAyaTauna u aucnien».

5.9 'pynna F8 MapameTpbl KOMMYHUKaLUU

CKopoCTb Nepeaauun

3aBoacKan YCTaHOBKa MO yMONA4YaHUo

AnanasoH

300 6uT/c

YCTaHOBKU

600 6uT/C

1200 6ut/c

F8-00

2400 6ut/c

4800 6uT/C

9600 6uT/c

19200 6ut/c

N(fojlon|P|WIN|R|O

38400 6uT/cC

oTot napamMeTp No3BONIAET YCTAHOBUTb CKOPOCTb Nepegayvyn gaHHbIX MeXay ynpasaalowmm KOMNbOTEPOM U

npeobpasoBartenem.

I'Ipe,cl,OCTepemeHme: YCTaHOB/1IEHHbIE B yNnpaBaAakloWemM KOMNbOTEPE U npe06pa3OBaTene CKOpPOCTK nepenaydn OO01KHbI
COOTBETCTBOBATb APYr 4PYry. B NPOTUBHOM C/ly4ae CoeguHeHune He 6yp,eT YCTaHOBNEHO. Yem Bbliwe CKOpPOCTb nepenayn,

TEM 6bICTpee pa6OT38T coegunHeHue.

F8-01 dopmart faHHbIX | 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO | 0
JnanasoH 0 be3 nposepku: popmat aaHHbIX <8, N, 2>
YCTaHOBKM 1 MpoBepka YyeTHOro naputerta: popmat AaHHbIx <8, E, 1>
2 MpoBepKa HeyeTHOro naputeTta: popmat AaHHbIX <8, 0, I>

CDopmaT AaHHbIX YNpaBaAKLWEro KOMnNbOTEPA O0/1KEH COOTBETCTBOBATL d)opN\aTy AaHHbIX npe06paaosaTenﬂ, B

NPOTUBHOM C/y4ae coeanHEHNE HEBO3MOXKHO.

F8-02 NoKanbHbIN agpec

3aBoAcKas YCTaHOBKa NO YMO/Z1YaHWUIO

|1

[OnanasoH yctaHoeku: 0 ~ 247, 0 — 3To agpec WNPOKoBeLLaTeIbHOW nepeaayn

3TOT Ko4 OYHKUMKM NpUMEHAeTCA Npu onpeaeneHuy NoKanbHOro agpeca npeobpasosatens. JIoKanbHbIA agpec
YHMKaneH (3a WCKAlOYeHMeM ajpeca LMPOKOBelaTeNbHOW Mepeaayn), KOTOPbIM MOMKeT WCMOAb30BaTbCA Npu
LUMPOKOBELLLaTENbHOM Nepeaaye ¢ YyNpaBAsAIoLLEro KOMNboTepa.
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MpenocTepexKeHue: KOraa oKanbHbIA aApec yCTaHaBAMBAETCA PaBHbIM HY/IO (LUMPOKOBELLATENbHbIN agpec), TO
YCTPOMCTBO MOMKET TO/IbKO MPUHUMATbL COOBLLEHMSA C ITaBHOMO KOMMNbIOTEPA, HO HE OTBeYaTb emy.

F8-03 3apeprKKa oTseTta 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 10 mc
JAnanasoH yctaHoBku: 0 mc ~ 20 mc

3ap,ep>+(Ka OTBETA: OHA OTHOCUTCA K BpPEMEHHOMY MHTEPBAJZly, HAYUHAOWEMYCA MNMPU 3aBepleHNN npuema OaHHbIX
npe06paaosaTeneM M OKaH4YuMBawWemyCA npu MnocCbizIKE AaHHbIX B yNpaB/AOWYH 3/1EKTPOHHYIO BbIYUCAUTENBHYIO
MaLWNnHy. Ecan 3a4€EpPXKKa OTBETA MeEHbLUE BpPEMEHU 06p360TKVI B Cuncreme, 170 3a4epXKa OCHOBaHa Ha BpeMeHU
3a4EPKKN BpEMEHU 06p360TKI/I B cucteme. Ecnm 3a4€epPXKKa OTBETA 6onble BpemeHu O6pa6OTKM B Ccucreme, 10 nocne
06p360TKVI AaHHbIX B CUCTEME €€e pa60Ta AOJ1XKHa 6bITb 3a4eprKaHa Ha BpemA

3a4EpPXKKN OTBETA, NOC/NE Yero AaHHble OO01XKHbI 6bITb OoTnpas/ieHbl B ynpaBnmou.l,Mﬁ KOMNblOTEP.

F8-04 JononHutenbHoe Bpems npu 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO Oc
coeuHEeHUU

[OdunanasoH ycraHoBKkK 0,0 c (HegencTeuTenbHo) ~ 60,0 ¢

B cucteme ¢ HenpepbiBHOM CBA3bIO NapameTp paseH 0 1 He ncnosb3ayetcs. Mpu 06bIYHbIX YCN0BUAX OH ByaeT
YCTaHOB/IEH KaK HeLeNCTBUTEbHBIN. B cucTeEMe C HENPepPbIBHOM CBA3bIO YCTAHOBMTE BTOPOM MapameTp, Bbl CMOXKeTe
KOHTPO/IMPOBATb COCTOSHME COeAMHEHWA.

5.10 N'pynna F9 HencnpasHOCTU 1 3aLmTa

F9-00 Bbi6op 3awuTbl ABUraTeNs ot 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 1
neperpysku
Anana3oH 0 HeakTuBHa 0: npeobpasoBaTenb He 3alMLaeT ABuratesb oT
YCTaHOBKM neperpysku, nepeg asuratesiem yCTaHOBAEHO
Tepmopene
1 AKTMBHa 1: npeobpa3zoBaTenb 3aWMULLAET ABUraTENb OT
neperpysku. 3HavyeHune 3awmTbl cm. B F9-01

F9-01 CreneHb 3awWMTbl ABUraTena oT [ 3aBoACKaA YCTAaHOBKA NO YMOYAHUIO 1,00
neperpysku
dnanasoH 0,20-10,00 3awmTa ABuratens oT NeperpysKm — 3To KPUBaa BpeMeHHOM
YCTaHOBKM 3aJepXkKu npeobpasosatens; 220 % x (F9-01) X HOMMHANbHbIN TOK
AuraTtens: oaHa MuHyTa; 150 % x (F9-01) X HOMWHaNbHbIM TOK
asuratena: 60 muHyT

F9-02 Koadduuyment 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO 80 %
npeaBapuUTe/IbHOro

npeaynpexaeHusa npm
neperpyske gsuratens

JnanasoH 50 % ~ 100 % OTO 3HaYeHme BbICTABAACTCA HAa OCHOBE TOKA Neperpysku
YCTAHOBKM asuratens. Ecam npeobpasoBatenb 06HapyKMBaeET, 4To
BbIXOAHOM TOK gocTuraeT (F9-02) X TOK neperpysku ABuratena u
3TO COCTOAAHME A/IUTCA COTNIAaCHO 3aaHHOMY KPMBOW 0b6paTHOW
BPEMEHHOW 3a4ePKKM, OH BblgaeT Ha DO uan pene curHan
npeagsapuTenbHOro nNpeaynpexaeHma

66



Mpeobpaszosatens C220/C420 obuiero HazHauyeHUsA ¢ ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

F9-03 Koadduuyment 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 50 %
nepeHanpsaXeHua npu
noTtepe CKOpocTu

OunanasoH | 0 % ~ 100 % | OnpeaensaeT BO3MOXKHOCTb NpeobpasoBaTena NOAaBUTb NepeHanpaAKeHne
YCTAHOBKM npu notepe ckopoctn. Yem Honblue 3TO 3HAYEHWNE, TEM Bbllle CNOCOBHOCTb
nozasneHua. MpM ManoMHEPLMOHHOM HArpy3Ke 3TO 3HAYEHUE A0/KHO
6bITb HEGONbLWMM. B npoTMBHOM c/lyyae bbicTpoaeincTBue cuctemol byaer
He[0CTaTOUYHbIM. [pY BbICOKOMHEPLIMOHHOM HArpy3Ke 3TO 3HaYeHue
OO0/IKHO 6bITh 60/1bWIMM. B NpoTMBHOM c/lyyae nogasneHue byaer
He[0CTaTOYHbIMW, MOTYT BO3HUKATb NEPEHANPAXKEHME N OTKA3.

F9-04 MNepeHanpsaxeHue npu 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 130 %
3awure ot
nepeHanpsaXeHua npu
noTtepe CKOpocTu

OnanasoH | 120 % ~150% | Bbi6op TOYKM 3aWmTbl AN GYHKLMM NepeHanpsaKeHns npu notepe
YCTAHOBKM cKopocTu. MNpu npeBbiWeHNN 3TOro 3Ha4YeHMA NnpeobpasosaTtesb
Ha4YMHAET BbINOAHATDL GYHKLMIO 3aLLMTbl OT NepPeHanpPAXKeHUA Npm
noTtepe CKOPOCTHU.

F9-05 KoadpoduumeHT npesBbiieHnsa | 3aBoackan ycTaHOBKA NO YMOYAHUIO 80 %
TOKa Nnpu notepe CKopocTu
dnanasoH 0%~ 100 % OnpegenseT BO3MOXKHOCTb NpeobpasoBaTenis NoAaBUTb
YCTAHOBKM npesblleHNe TOKA Npu NoTepe CKopocTu. Yem 6onbLie 310

3HayeHwue, TeM Bbilwe cnocobHoCTb NogasneHus. Mpu
Ma/IOMHEPLIMOHHOW HarpysKe 3TO 3HaYeHMe JO/KHO BbiTb
HebobWKM. B NpoTMBHOM C/lyyae bbicTpoaeincTeme cucTemMbl
6yAeT HeoCTaTOUYHbIM. [pY BbICOKOMHEPLMOHHOM HarpysKke 310
3HayeHue A0IKHO 6bITb 60/bLWKMM. B TPOTMBHOM C/iyyae
nofasneHune 6ygeT He4OCTaTOYHbIMK, MOTYT BO3HUKATb
nepeHanps}eHue 1 oTKas.

F9-06 MpesBbilweHMe TOKa Npu 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 180 %
3awmTe OT NPEeBbILIEHMA TOKA
npu noTepe CKOPOCTH

dnanasoH 100 % ~ 200 % BbI6op TOYKM 3aWwmThl 418 GYHKLMU NpeBblLLIEHMA TOKA NpM noTepe
YCTaHOBKM cKopocTu. Mpu NpeBbILLEHUN 3TOFO 3HAYEeHMA NpeobpasoBaTesb
HaYMHaEeT BbINOAHATL QYHKLMIO 3aLWMTbI OT NPEBbLILEHUA TOKa NpK
noTepe CKOpOCTH.

F9-11 Bpemsa aBTomatuyeckoro 3aBOACKAA YCTAHOBKA MO YMOYAHUIO 0
c6poca oTKasa
Ownanason [0~3 Ecnun npeobpasoBaTens BbIOMpPaeT aBTOMATUYECKMIA COPOC OTKa3a,
YCTaHOBKM OH UCMNONb3YyeTcs ANA YCTaHOBKM BPEMEHM aBTOMaTH4YecKoro copoca.
Mpw npeBbIWeHMM 3TOro 3HaYeHMA NpeobpasoBaTenb OCTAHOBUTCA
no Npu4YMHe 0TKa3a u ByAeT OXKMAATb TEXHNUYECKOrO 06CNYKMBaAHUA.
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F9-12 Bbi6op cpabaTbiBaHMA pene B Npouecce aBTomaTnueckoro cépoca 3aBoacKasn 1
OTKasa YCTaHOBKa Nno
YMOJIYaHUIO
OwnanasoH | O: HeT Mocne Toro Kak pyHKLMA aBTOMATMYECKOTO cbpoca 0TKasa BbibpaHa,
YCTaHOBKM | cpabaTblBaHWA | MOMKHO YCTAHOBWUTbL 3TOT NapameTp, YToObl onpeaennTs, Tpebyetca n
1: cpabaTtbiBaHME HEMCNPABHOIO pesie, YTO 03HAYAET, HYKHO M NOAABUTb
cpabaTtbiBaHWe | BblAaHHbIM aBapUAHbBIN CUrHAN 1 obecneynTb OTCYTCTBMUE NPEepPbIBaHUA
paboTbl 060pyaoBaHMA B Npouecce cbpoca oTKasa.
F9-13 MHTepBan aBTomaTuyeckoro cb6poca oTkasa | 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO 1lc
dnanasoH 0,1c~100,0c Bpems oXKunagaHma oT BblAauM aBapuUMHOIo CUrHana oTkasa Ao
YCTAHOBKM aBTOMaTMyecKoro cbpoca npeobpasosartens.
F9-14 Bbi6op 3aLMTbI OT OTKA3a 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 1
BXoAHOMU ¢asbl
[dwvanasoH 0: HeaKTUBHa Bbibop HEOBXOAMMOCTM 3aLMTbl NPU OTKa3e BXOA4HOM dasbl.
YCTAHOBKM 1: aKTMBHA
F9-15 Bbi60p 3awMUTbl OT OTKa3a BbIXoAHOW ¢asbl |3aBOACKaﬂ YCTaHOBKA MO YMOAYAHULO | 1
[dwvanasoH 0: HeaKTUBHaA Bbi60op HEOHXOAMMOCTH 3aLUTbI MPU OTKA3e BbIXOAHOM da3bl.
YCTaHOBKM 1: akTMBHa
F9-16 MepBblii TMN OTKa3a
F9-17 BTopoit TMN OTKasa 0~31
F9-18 Tpetnii TMN OTKasa

Ncnonb3lyeTtcs gna perncrTpaumm Tpex NocaefHMUX TUNOB OTKasa npeobpasosaTtens: 0 03Ha4aeT OTCyTCTBME OTKa3a, a
yncna c 1 no 31 o3HayawT owmnbkM ¢ ERRO1 no ERR31. MoapobHee cm. B rnase 7.

F9-19 Tun camoro nocnegHero oTKkasa 0~31

F9-20 YacroTta npu oTkase OTobpakeHne 4acTOTbl B MOMEHT CaMOro
nocsegHero oTkasa.

F9-21 ToK npu oTKase OTobpakeHne TOKa B MOMEHT CaMOro
nocsegHero 0Tkasa.

F9-22 HanpskeHue WKHbI NpX OTKase OTobpakeHne HanpAXKeHUA WNHbI B MOMEHT CaMoro

nocneaHero oTkasa.

68




Mpeobpaszosatens C220/C420 obuiero HazHauyeHUsA ¢ ynpasieHMem BEKTOPOM NOTOKa
PykoBoacTBO Nosb3oBaTens

F9-23 CocTtosiHMe BXOAHbIX 9710 gecAaTnyHoe yncno. OHO cooTBeTCTBYET
KOHTAKTOB NpPu OTKase COCTOAIHUIO BCEX LMDPOBBIX BXOAHbIX KOHTAKTOB B
MOMEHT CamMoro nocsieHero oTkasa, B TaKom
nocnefoBaTebHOCTH:

but 4 but 3 but 2 but 1 But 0

T4 T3 T2 T1 T0

Dl14 DI3 DI2 DI1 DIO

OHo 6yaeT noKasaHo B BUAE AECATUYHOIO YNCAa,
NOJIY4€HHOrO Ha OCHOBAHWM COCTOAHUA KarKa0ro
pa3paga.

Ecnv BXxoaHOM KOHTaKT B cocTosiHnm ON,
COOTBETCTBYIOLLLEE 3HAYEHME pPaBHO 1.

Ecnn BxoaHOM KOHTaKT B cocTosiHumn OFF,
COOTBETCTBYOLLLEE 3HAYeHMe paBHO 0.

3TO0 3Ha4YyeHue No3BOAET Yy3HATb NOAPOOHOCTU
LUMPpPOBOro BbIXOAHOFO CUrHaNA.

F9. 24 BbIXOA4HOIA KOHTAKT B OHO cOOTBETCTBYET COCTOAHUIO BCEX LNDPOBbIX
MOMEHT OTKasa BXOZHbIX KOHTAaKTOB B MOMEHT CAaMOro nocaeaHero
0TKa3a, B TaKOW NocnenoBaTeIbHOCTH:
but 1 but 0
T1 TO
DOO0 REL1

OHo 6yaeTt NoKasaHo B BUAE AECATUYHOIO YNCAa,
NOJIy4EHHOrO Ha OCHOBAHWM COCTOAHUA KaXa0ro
paspaaa.

Ecnun BXoaHOM KOHTAKT B cocTossHMM ON,
COOTBETCTBYHOLLEE 3HAYEHME PaBHO 1.

Ecnun BXxoaHOWM KOHTaKT B cocTosiHMM OFF,
COOTBETCTBYHOLLEE 3HAaUYeHMe paBHO 0.

3TO0 3Ha4YyeHue No3BOAET Yy3HATb NOAPOOHOCTH
LUMPpPOBOro BbIXOAHOFO CUrHaNa.

5.11 F'pynna FA NMAA-perynuposaHue

YnpasneHue PID — 370 06bl4HbIN cnocob ynpaBaeHus npoueccom. OH NoACTPanBaET BbIXOAHYHO YaCTOTY C MOMOLLbIO
NPONOPLUMOHAJbHBIX, UHTErPaibHbIX U AnddepeHUManbHbIX BbIMUCAEHWUIA PA3IMUMA MeXKAY CUTHaIoM 06paTHOM CBA3K
yNpaBAsieMol BEe/IMYNHBI U NpeaCcTaBAseT coboi cuctemy ¢ 06paTHOM CBA3bIO, NpeAHa3HAYEHHYIO AN CTabuamsaumm
yNpaBAsieMoi BEe/IMYMHBI C 33J4aHHbIM KayecTBOM. OH NPUMEHAETCS K YNPaBAEHMIO TaKUMM NMPOLLeCCaMM, KaK
ynpaB/ieH/e NOTOKOM, AaB/IeHMEM U TemrnepaTypoii. bazoBas CTPYKTypa opraHMsaLuun ynpaBaeHus npeacraBneHa Ha
CneayloLLem PUCYHKe.
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CcurHana _ HEHWe
Fd - 1
BennuunHa
obpaTtHoW
CBA3M
PucyHok 5-17. MpuHumnmanbHaa ctpyktypa PID npouecca
FA-00 OnopHbIii UCTOUYHUK PID 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 0
OnanasoH |0 FA-01
yCTaHOBKM | 1 All
2 Al 2
3 YcTaHOBKa Mo KaHany CBA3U

Koraa nctoyHuk yactoTbl Bbibupaet PID, To ectb FO-06 nnu FO-07 = 6, 3Ta rpynna ¢yHKLUUIA akTMBU3UpYeTCcA (Cm.
onucaHue FO-06 n FO-07).

3TOT NnapameTp onpeaensaeT 3a4aHHbIM KaHan ONopHOM BennunHbl PID-npouecca.

3apaHHaa BenmumHa PID npouecca — 3To OTHOCUTENbHAA BEAMYMHA, U ycTaHOBKa B 100 % oTHocuTenbHa 100 % curHana
obpaTHOM CBA3U yNpaBaseMon CUCTEMbI.

OunanasoH PID (FA-06) He nmeeT peluatowero 3Ha4yeHus, NOToOMy 4YTo cucTtema ByaeT Bcerga npom3BoAMTb BblUMCNEHUS
COTIaCHO OTHOCUTENbHOMY 3HaYeHuto (0T 0 o 100 %) BHe 3aBUCMMOCTM OT YCTAaHOBIEHHOTO AMana3oHa. OgHaKo ecu
AnanasoH PID yctaHOBAEH, OH MOXKET BUAETb GaKTUYECKME 3HAYEHUA OTHOCUTE/IbHO ONOPHOTO M 06paTHYHO CBA3b NO
PID yepes napameTpbl 0OTOOpaArKeHMA Ha KnaBuatype.

FA-01 OnopHoe 3HayeHue PID Ha Knasuatype | 3aBOACKAA YCTAHOBKA MO YMOAYAHUIO | 50,0 %

[JnanasoH yCTaHOBKM 0,0 % ~ 100,0 %

Ecnun BbibpaHo FA-00 = 0, 3a4aHHbII UCTOYHMK — 3TO ONOPHOE 3HaYeHMe Ha KnasmnaType. OHo TpebyeT yCTaHOBKM 3TOro
napameTpa. dTa/IoHHOE 3HaYeHMe 3TOro NapameTpa — 3TO Be/IYnMHa 06PaTHOM CBA3M CUCTEMDI.

FA-02 AnutenbHOCTb U3MEHEeHUA 3aBoAcKan ycTaHOBKa No Oc
onopHoro 3Ha4yeHua PID YMONYAHUIO
[nanasoH yCTaHOBKM 0,0c~3000,0c

OnopHoe 3HayeHue PID nameHAeTCA B COOTBETCTBUM CO 3HAYEHMEM 3TOrO MapameTpa, KOTOPOE COOTBETCTBYET BPEMEHM,
B TeYEeHMe KOToporo onopHoe 3HavyeHue PID nameHsaetca ot 0 % no 100 %.

FA-03 MUcTouHuK obpaTHoM cBasu PID 3aBoACKan yCTaHOBKa NO YMONYaHUIO 0
JnanasoH yCcTaHOBKMU 0 All
1 Al2
2 All - Al2
3 YcTaHOBKa No KaHany cBA3n
3TOT NnapameTp Ucnoib3yeTcs AN Bbibopa onopHoro KaHana PID.
FA-04 HanpasneHue peiicteua PID 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO 0
JnanasoH yCTaHOBKM 0 MonoxkntenobHoe gencrene
1 ObpaTHoe gevictene
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MonoxuTenbHoe AencTBME: eCM CUTHAN 0BpaTHOM CBA3KM NPeBbIWAET ONOPHbIN curHan PID, oH TpebyeT CHM3UTb
BbIXOZHY0 4acTOTy NpeobpazoBaTens ¢ uenbto banaHcnposku PID. Mprumepom MOXKET CAYKUTb yNpaBaeHue
HaTAXXeHMeM Npu HamoTKe ¢ nomoubto PID.

Ob6paTtHoe aelicteue: Ecamn curHan obpaTHOM CBSA3M NPEBbILIAET ONOPHbIN curHan PID, oH TpebyeT NoBbICUTb BbIXOLHYIO
YyacToTy npeobpasoBaTens ¢ Lenbto 6anaHcMpoBKK PID. MpUMEPOM MOXKET CAYKUTb YNPaBAEHMUE HAaTAXKEHNEM NPU
pa3moTKe ¢ nomoubto PID.

FA-05 [Ounana3oH o6paTHoii CBA3U ONOPHOro 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO 1000
3Ha4veHusa PID
[OnanasoH yctaHoBKkK | 065535 [dnanasoH ob6paTHO CBA3M ONOPHOro 3Ha4veHua PID

— 370 6e3pa3mepHan BennunHa. OHa ncnonblyeTca
Ana otobparxkeHns onopHoro 3Ha4veHusa PID...

FA-06 MponopunoHanbHoe ycuneHue P 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO | 20,0
[nanasoH ycTaHOBKM 0.0~100.0

FA-07 Bpema nHrerpuposaHua 1 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO | 2,00 c
[nanasoH ycTaHOBKM 0,01 ¢c~10,00 ¢

FA-08 Bpemsa gudpdpepeHumposaHua D 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO | 0,000 c
JnanasoH ycTaHOBKM 0,00 c~10,00 c

MponopumroHanbHoe ycuneHue P: onpeaenaeT MHTEHCMBHOCTb NOACTPOIMKM Beero perynatopa PID. Yem 6onblie
3HayeHue P, Tem Bblle MHTEHCUBHOCTb NOACTPOMKKU. Ecamn 3TOT napameTp ycTaHosneH B 100, 4TO 03HAYaeT OTKAOHEHMEe
BE/IMYMHBI 06paTHOW cBA3M PID oT onopHoro 3Ha4yeHusn, pasHoe 100 %, amnanTyga noacTpoiiku perynatopa PID no
KOMaHZe BbIXOA4HOM YacTOTbl paBHa MaKCMMasibHOM YacToTe (GYHKUUN MHTErpMpPOBaHUS U anddepeHUMpoBaHMA He
Y4YuTbIBaOTCA).

Bpems nHTerpmnpoBaHus |: onpegenaeT ckopocTb peryasTopa PID npu noacTponKe OTKNOHEHUA BEMUYNHBI 0O6PaTHOM
cBA3n PID oT onopHOW BeNMUYNHbBI. Bpemsa MHTErpupoBaHua — 3TO BPeEMA, B TEHEHNE KOTOPOTO MHTErPUPYIOLLMIA
perynatop (nponopuyoHanbHan n auddepeHumpyowan GYHKLUUN HE YUUTbIBAKOTCA) BbIMOJHAET NOCTOAHHYIO
NnoACTPOMKY, U BEANYMHA NOACTPOMKM AOCTUIAET MaKCcMMasibHoM YacToTbl (FO-09), Koraa oTKAOHEHME BEUYMHBI
obpaTHoW cBA3M PID oT onopHoM BeanYmMHbl paBHO 100 %. Yem meHbLUe BpemMsA MHTErpUPOBAHMA, TEM BblLLe
WHTEHCUBHOCTb NOACTPOMKM.

Bpemsa guodepeHumpoBaHus D: onpeaensaet ckopocTb peryaatopa PID npu noAcTpoiKe CKOPOCTU U3MEHEHUA
OTK/IOHEHWA BENNYUHbBI 06paTHOM cBA3M PID oT onopHol BennUnHbl. Bpema guddepeHuMpoBaHUa — 3To Bpems, B
TeYeHMe KOTOPOro BeanYmMHa obpaTHoM cBA3M MeHAeTcA Ha 100 %, BeNnYMHA NOCTPOMKKU AOCTUTAaET MAaKCUMabHOM
yacTtoTbl (FO-09) (nponopuMoHanbHasa U MHTerpasbHas GyHKLMM He yuuTbiBatoTcA). Yem 6onblue Bpems
anddepeHLMpoBaHNSA, TEM Bbille MHTEHCUBHOCTb NOACTPOMKM.

FA-09 Yacrorta cpesa npu nesom 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0,00 Ny,
BpaLL,eHUNn
JnanasoH ycTaHOBKM 0,00 Nnu~maKcrumanbHanA YacToTa

FA-10 MpepenbHoe OTKAOHEHUE 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO 0,01 %
JnanasoH ycTaHOBKM 0,00 %~ 100,00 %

MpeaenbHoe OTKAOHEHME: ecan OTKAOHeHWe obpaTHoM cBA3n PID HaxoauTca B 3ToM AManasoHe, PID npekpalwaet
NOACTPOWMKY.

5.12 I'pynna FB Yacrota KayaHua

PyHKLMA KavatoLwenca YacToTbl MOXKET HAUTU MPUMEHEHUE B TEKCTUIbHOM OTPACAN M OTPAC/IM XMMBOJIOKHA, A TaKKe B
WHbIX 061acTAX, B KOTOPbIX TPebyoTCA GYHKUMM NONepeyHOro nepemeLLeHns 1 HAMOTKM.

PyHKLMA KayatoLenca YacToTbl 3aK/0YMAETCA B TOM, YTO BbIXOAHas YacToTa Nnpeobpa3osaTena BO3pacTaeT u
YMEHbLUAETCS C 334aHHOM YaCcTOTOM OTHOCUTE/IbHO LEHTPAIbHOM YacTOTbl (KOMAHAA 3a4,aHMA YacTOTbl BbibUpaeTcs ¢
nomouibto FO-06 nnm FO-07). Mpaduk nameHeHma paboyelt YacToTbl NpeACTaBAEH Ha CeAyoWwem PUCYHKE, MPY 3TOM
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AaMNINTYAa KadaHMA yCTaHaBAMBaeTcA napameTtpamm FB-00 u FB-01. Ecam FB-01 yctaHOBAEH B 1, 4TO COOTBETCTBYET
HYNeBOM aMNIUTYyAe KayaHuA, 3Ta GYHKLMA AeaKTUBMPOBAHA.

Yacrora, Fuk
e Aw=Fset*FB-01

Mpegen
yactotbl FH | ---- el
LleHTpanbHas ; 4
vacrota Fset 7
Mpeaen : |
uactotbl FL S Yacrota nepesiom | Bpems HapacTaHus TPeyrobHOro curHaia ' 2
LNA TEKCTUNA “1 2 A F R ) ]
CAWEB-02 i FB-03 * FB-04
‘ : . i
‘PaBI'OH B TeueHve - > TopMoXKeHMe B Te4eHue
BPEMeHMN pasroHa | LlMKn usmeHeHmsa yacToTbl FB-03 | <>
Komakaa BDEMEHM TOFMO)KEHMH
3anycka '
KomaHpga |
ocTaHoBa o
PucyHok 5-18. narpamma paboTbl peknMma KayatoLwemncs 4actoThbl
FB-00 PeXXnm 3a,aHUA 4acTOTbl KaYaHUA 3aB0OACKAA YCTAHOBKA MO YMOJITHAHMUIO 0
ﬂ,manaaoH YCTaHOBKU 0 OTHOCUTENbHO LI,EHTpaI'IbHOﬁ 4acCToThbl
1 OTHOCUTENBHO MaKCMMAa/IbHOM YacToTbI

3TOT NapamMeTp UCNoAb3yeTcsa A5 BbIGOpa ONOPHOM TOUKM aMMNIUTYAbl KAaYaHUA.

0: OTHOCUTEIbHO LLEeHTPA/IbHOM YacToTbl (BbIBOP UCTOYHKMKA YacToTbl FO-07 nnum FO-06), 1 3TO cucTema c nepemeHHom
aMNAUTYAOM KavaHMA. AMNANTYAQ KayaHWUA 3aBUCUT OT LLEeHTPasIbHOM YacToTbl (3a4aHHOM YacToTbl).

1: OTHOCUTENIbHO MAKCUMaNbHOM YacTOTbl (MaKCcMManbHasa BbixogHaa YactoTa FO-14), n 3To cuctema ¢ PUKCMPOBaAHHOM
aMNAUTYAOM KavaHuA. AMNANTYAa KadaHna pUKCMpoBaHa.

FB-01 AMNanTyAQ 4acToTbl KaYaHUA | 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO | 0,0%
[lnanasoH ycTaHOBKM | 0.0%™ 100.0%

FB-02 AmMmnauTtyaa 4actoTbl nepesnoma | 3aBOACKAA YCTAHOBKA MO YMOIYAHUIO | 0,0%
[nanasoH ycTaHOBKM | 0,0 %~50,0 %

3TOT NapameTp UCMNOAb3yeTCcA ANA onpeseneHna 3HaYEeHUN aMNANTYAbl Ka4aHUA W YacTOTbl NepesioMa. YacToTa KavyaHusa
OorpaHUYeHa BepXHEN M HUXKHeN npeaenbHOM YacTOTON.

YacToTa KayaHUA onpeaenaeTca OTHOCUTENbHO LieHTPaNbHOM YacToTbl (NepemMeHHan aMnanTy4a KadaHus, BblIbpaTb FB-
00=0): amnantyaa KavyaHma AW=nCTOYHMK YacToTbl FO-07 NOMHOXUTb Ha amMnNANTyay KayaHua FB-01.

AMNANTYAa KaYaHUA onpeaenseTca OTHOCUTE/IbHO MaKCMMasibHOM YacToTbl (MOCTOAHHAA aMNANTYAa KavyaHuA, BbIOpaTb
FB-00=1): amnaunTyga KayaHua AW=maKcMmasnbHana yactota FO-12 NOMHOXUTb Ha amMnanTyay KadaHua FB-01.

YactoTa nepenoma=amnamtyga KadaHua AW nOMHOKWUTb Ha aMNAUTYAyY YacToTbl nepesnoma FB-02. 3To 3HayeHue
YacToTbl Nepesioma OTHOCUTENIbHO aMMNANTYAbl Ka4aHWA Npu paboTe YacToTbl KayaHMA.

Ecnv BbIGpaHO onpeseneHne aMnanTyabl Ka4aHWsa OTHOCUTE/IbHO LLeHTPasIbHOM YacToTbl (MepeMeHHas amnanTyaa
KayaHwus, BbibpaTb FB-00=0), To yacToTa Nnepesioma HenocTOAHHa.

Ecnv BbIGpaHO onpeaeneHne aMnanTyabl KaYaHWa OTHOCUTE/IbHO MaKCUMMA/IbHOM YacToTbl (GUKCMPOBAHHAA amMmnnTyaa
KayaHus, BblIbpaTb FB-00=1), To YacToTa Nnepesoma NocTosHHa.

FB-03 LiMKkn KauaHuA 4acToTbl 3aBoAcKan yCTaHOBKa NO YMONYaHUIO 10,0 c
JnanasoH ycTaHOBKM 0,0 c~3000,0 c

FB-04 MocToAHHAA BpeMeHU HapacTaHuA 3aB0OACKAA YCTAHOBKA MO YMOJTHAHMUIO 50,0 %
TPeyroabHOI BOJIHDI
JnanasoH ycTaHOBKM 0,0 %~ 100,0 %
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LKA KQYaHUA YaCcTOTbl: OTHOCUTCA KO BPEMEHM NOJIHOMO LUMKAA KayaHMA YacTOoTbl.

FB-04 NnocTOAHHAA BpEMEHM HApaCcTaHMA TPEYroibHOM BO/HbI ONPeAenAeTca OTHOCUMTEIbHO LIMKAA YacTOTbl KAYaHMA
FB-03.

Bpema HapacTaHWA TpeyronbHOM BOJIHbI = LIMKA KadaHMA 4acToTbl FB-03 x NOCTOAHHYO BpeMeHW HapacTaHms
TpeyronbHow BoHbl FB-04 (eanHMLA M3MeEpeHUs: C).

Bpems cnaga Tpeyro/ibHOM BOJIHbI = LIMKA KadaHuMA YacToTbl FB-03 x (1-nocTosHHAn BpeMeHW HapacTaHWA TpeyrobHowm
BOJIHbI FB-04) (eaguHMUa n3MepeHus: c).

5.13 Mpynna FC ®dyHKuua ckopoctu MS n npoctoii PLC

(DYHKLI,I/IFI npocToro PLC, KOTOpaA npegHasHa4vyeHa aa1Aa aBTOMaTU4eCKOro ynpasaeHuAa NlormKoi yactotbl MS ¢ nomoLubo

npeobpasoBatensa co BCTpoeHHbIM PLC, MOXKeT ycTaHaBAMBaTb Bpems paboTbl, HanpaBaeHWe BPaLLLEHUA M YaCTOTy
BpaLLeHMA, TakMm 06pa3om yaoBaeTBopasA Bce TpeboBaHMA K NPOM3BOACTBEHHOMY NpoOLLeccy.
MpeobpasosaTtens obuiero HasHaveHUsa cepumn C220/C420 ¢ ynpaBaeHUem BEKTOPOM MarHUTHOrO NOTOKa

noanepXxunsaeT 16-cermeHTHOE NepemeHHoe ynpasieHue, a Tak»Ke No3BoiAeT BbIbpaTb YeTbipe TMNa BPeMEHU Pa3roHa

M TOPMOXKEHMUS.
Korpa 3aBepliaeTca oAnH UMKA ycTaHoBaeHHoro PLC, moxeT 6biTb BbigaH curHan ON yepe3 MHOrodpyHKLUMOHA/IbHbIM
BbIXO4HOWM KOHTAKT Y| U mHOorogpyHKUMOHanbHoe pene RELAY1. MNoapobHee cm. B onncaHum F6-00~F6-02.

Koraa ncrtoyHuk yactoTbl BbibpaH FO-06, FO-07, FO-10 B KauecTBe pabouero pexuma MS, Heobxoanumo

ycTtaHoBuTb FC-00~FC-15 ans Toro, 4tobbl y6eanTbea B TOM, UTO 3TO E€r0 XapaKTEPUCTUKM.

FC-00 Ckopoctb MS 0 3aBoAcKan yCTaHOBKa NO YMONYaHUIO | 0,0y
[nanas3oH ycTaHOBKM OT OTPULLATENIbHON MaKCMMabHOM YacTOTbl A0 MAKCUMaNbHOM YacTOTbl
FC-01 Ckopoctb MS 1 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,0y
[nanasoH ycTaHOBKM OT OTPULLATENbHON MaKCMMaIbHOM YacTOTbl A0 MAKCMMaNbHOM YacTOTbl
FC-02 Ckopoctb MS 2 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,0y
[nanasoH ycTaHOBKM OT OTPULLATENbHON MaKCMMaIbHOM YacTOTbl A0 MAKCUMANbHOM YacTOTbl
FC-03 Ckopoctb MS 3 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,0y
[nanasoH ycTaHOBKM OT OTPULLATENbHON MaKCMMabHOM YacTOTbl A0 MAKCUMaNbHOM YacTOTbl
FC-04 Ckopoctb MS 4 3aBoACKaA yCTaHOBKA NO YMONYAHUIO | 0,0y
[nana3oH ycTaHOBKM OT OTPUL,ATENIbHOM MaKCMMANbHOM YacTOTbl 40 MaKCMMAJIbHOM YacToTbl
FC-05 Ckopoctb MS 5 3aBoAcKan yCTaHOBKa NO YMONYAHUIO | 0,0ly
[nanasoH ycTaHOBKM OT OTPUL,ATENIbHOM MaKCMMANbHOM YacTOTbl 40 MaKCMMAJIbHOM YacToTbI
FC-06 Ckopoctb MS 6 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO | 0,0y
[nana3oH ycTaHOBKM OT OTPUL,ATENIbHOM MaKCMMANbHOM YacTOTbl 40 MaKCMMAJIbHOM YacToTbI
FC-07 Ckopoctb MS 7 3aBoAcCKan yCTaHOBKa NO YMONYaHUIO | 0,0Ty
[nana3oH ycTaHOBKM OT OTPULLATENIbHON MaKCMMabHOM YacTOTbl A0 MAKCMMaNbHOM YacTOTbl
FC-08 Ckopoctb MS 8 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,0y
[nanasoH ycTaHOBKM OT OTPULLATENbHON MaKCMMaIbHOM YacTOTbl A0 MAKCUMaNbHOM YacTOTbl
FC-09 Ckopoctb MS 9 3aBOACKAA YCTAHOBKA MO YMOJTHAHUIO | 0,0y
[nanasoH ycTaHOBKM OT OTPULLATENBHON MaKCMMaIbHOM YacTOTbl A0 MAKCUMaNbHOM YacTOTbl
FC-10 Ckopoctb MS 10 3aBOACKAA YCTAaHOBKA MO YMOIYAHUIO | 0,0y
JunanasoH ycTaHOBKM OT OTpULLATENIbHON MAaKCMManbHOM YacTOTbl 40 MAKCUMA/IbHOW YacTOTbl
FC-11 Ckopoctb MS 11 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO | 0,0y
[Jmnana3oH yCcTaHOBKM OT OTPULLATENBHOM MAaKCMMA/IbHOM YacTOTbl 4,0 MaKCMMANbHOM YacToTbl
FC-12 Ckopoctb MS 12 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO | 0,0y
[Jmnana3oH yCcTaHOBKM OT OTPULLATENILHOM MAaKCMMA/IbHOM YacTOTbl 4,0 MaKCMMAIbHOM YacToTbl
FC-13 Ckopoctb MS 13 3aBoAcKan yCTaHOBKA NO YMOIYaHUIO | 0,0y
[Jmnana3oH yCcTaHOBKM OT OTPULLATENILHOM MAaKCMMA/IbHOM YacTOTbl 4,0 MaKCMMAIbHOM YacToTbl
FC-14 Ckopoctb MS 14 3aBOACKAA YCTAHOBKA MO YMOJIYAHUIO | 0,0y,
JunanasoH ycTaHOBKM OT OTpULLATENIbHON MAaKCMManbHOM YacTOTbl 40 MAKCUMA/IbHOW YacTOTbl
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FC-15

Ckopoctb MS 15

3aBoAcKas YCTaHOBKa NO YMO/14aHUIO

0,0y,

dnanasoH YCTAaHOBKU

oT OTpMLLaTeanOVI MaKCMMasibHOWM Y4acToTbl Ao MaKCMMaibHOM YacToTbl

MNpepocteperkeHune: Cumeonbl Ha FC-00~FC-15 onpegenAatoT HanpasaeHue BpaweHua npoctoro PLC, ecam oHun
oTpuLaTeNbHble, 3TO 03Ha4YaeT 06paTHOe BpaLLeHME.
MpocTtoit PLC nokasaH Ha cneayowem pUCcyHKe

FC-21
FC-19 - onpegenexve
onpeaeneHune FC-00 3
; A TOpMOXeHus
pasroHa :
FC21 o -
onpegenexne
FC-01
- Paged >
FC-18 FC-20

FC-23

FC-14

FC-15

onpeageneHue

TOPMOXKEeHNA

Bbixog DO nau pene

PucyHok 5-19. Cxema npoctoro PLC

Pexxum pabotbl PLC

3aBoacKan YCTaHOBKa NO yMO14YaHUIO

0

0 OcTaHoB No 3aBepLUeHMM OAHOKPATHOro NPoxoaa
FC-16 Mo 3aBepLUeHUN OAHOKPATHOrO NPOX0OAA OCTAaTbCA Ha
[nanasoH yCTaHOBKM 1 P AHOKP POXOA
nocaegHem 3HaYeHUN
2 MOCTOSIHHbBIN UMKA
FC-17 Bbi6op namaTK Npu CHATUM NUTaHua PLC 3aB0OACKAA YCTAHOBKA MO YMOJTHAHUIO 0

[nanasoH ycTaHOBKM

0

CHAaTWe NuTaHMA 6e3 NamaATn

1

CHATME NUTAHMA C NAMATbIO

0: ocTtaHoB no 3aBeplweHnn o AHOKpPaTHOro npoxoaa

I'Ipeo6pa3OBaTenb dBTOMATU4YECKN OCTAaHOBUTCA NO 3aBepLLUIEHNN OAHOIO UMKNa N HE CMOXKET Nepe3anyCTuTbCA, NOKa He

BblAaHa HOBan paboyan KomaHAa.
1: no 3aBepLeHNn OQHOKPATHOIO NPOX04a OCTAaTbCA HA NOCNEAHUX 3HAYEHUAX
Mo 3aBepLIeHNN 0O4HOTO UMKAa NpeobpasoBaTe/ib aBTOMATUYECKU COXPAHUT pabouyto YacToTy M Hanpas/ieHne
nociaefHero cermeHTa.
2: UMKANYecKas paboTa
Mo 3aBepLIeHNM JaHHOTO LKA Npeobpa3oBaTe/ib aBTOMATUYECKM HAYHET C/IeAyOWMA LMKA, U HEe MOKET

OCTaHOBUTbLCA, MOKa He 6yp,eT BblgadaHa KOMaHAa OCTaHOBaA.

FC-18 Bpemsa pabotbl cermeHTa 0 PLC 3aBOACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmoxeHus 3aBoACKMeE YCTAaHOBKM MO YMONYAHUIO 0

FC-19 cermeHTta 0 PLC
[JnanasoH yCTaHOBKM 0~3

FC-20 Bpemsa pabotbl cermeHTa 1 PLC 3aBoOACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 ¢ (yac)~6553,5 c (4ac)
Bpemn pasroka / TopmorxeHuA 3aBOACKME YCTAHOBKM MO YMOYAHUIO 0

FC-21 cermeHTa 1 PLC
[nanasoH yCTaHOBKM 0~3

FC-22 Bpems paboTbl cermeHTa 2 PLC 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
[nanasoH yCTaHOBKM 0,0 ¢ (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmoreHuA 3aBOACKME YCTAHOBKM MO YMOYAHUIO 0

FC-23 cermeHTa 2 PLC

[nanasoH ycTaHOBKM

0-3
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FC-24 Bpemsa pabotbl cermeHTa 3 PLC 3aBoACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmoxeHus 3aBoACKMeE YCTAaHOBKU MO YMONYAHUIO 0

FC-25 cermeHTta 3 PLC
[JnanasoH yCTaHOBKM 0-3

FC-26 Bpemsa pabotbl cermeHTa 4 PLC 3aBOACKME YCTAaHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmoxeHus 3aBoACKMeE YCTAaHOBKU MO YMONYAHUIO 0

FC-27 cermeHTta 4 PLC
[JnanasoH yCTaHOBKM 0~3

FC28 Bpemsa pabotbl cermeHTa 5 PLC 3aBoACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 ¢ (yac)~6553,5 c (4ac)

FC-29 f:;:’;:f:;rg:: / Topmoxenua 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO 0
[nanasoH yCTaHOBKM 0~3

FC-30 Bpems paboTbl cermeHTa 6 PLC 3aBoAcCKMeE YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
[nanasoH yCTaHOBKM 0,0 ¢ (4ac)~6553,5 c (4ac)

FC31 f:;:’;:f:zrg:: / Topmoxenua 3aBoACKME YCTaHOBKU MO YMONYAHUIO 0
[nanasoH yCTaHOBKM 0~3

FC-32 Bpems paboTbl cermeHTa 7 PLC 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmoxeHus 3aBoACKMeE YCTAaHOBKM MO YMONYAHUIO 0

FC-33 cermeHTta 7 PLC
[JnanasoH yCTaHOBKM 0~3

FC-34 Bpemsa pabotbl cermeHTa 8 PLC 3aBoACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmoxeHus 3aBoACKMeE YCTAaHOBKM MO YMONYAHUIO 0

FC-35 cermeHTta 8 PLC
[nanasoH yCTaHOBKM 0~3

FC-36 Bpemsa pabotbl cermeHTa 9 PLC 3aBoACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 ¢ (4ac)~6553,5 c (4ac)

FC-37 f:;:’;:f:;rg:: / Topmoxenua 3aBoAcCKMeE YCTaHOBKU MO YMONYAHUIO 0
[nanasoH yCTaHOBKM 0~3

FC-38 Bpems paboTbl cermeHTa 10 PLC 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
[nanasoH yCTaHOBKM 0,0 ¢ (4ac)~6553,5 c (4ac)
Bpemn pasroka / TopmorxeHuA 3aBOACKME YCTAHOBKM MO YMONYAHUIO 0

FC-39 cermeHTa 10 PLC
[nanasoH yCTaHOBKM 0~3

FC-40 Bpems paboTbl cermeHTa 11 PLC 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpemn pasroHa / TopmoxeHus 3aBoACKMeE YCTAHOBKM NO YMOJTYaHMIO 0

FC-41 cermeHTta 11 PLC
[JnanasoH yCTaHOBKM 0~3

FC-42 Bpemsa pabotbl cermeHTa 12 PLC 3aBOACKME YCTAHOBKM MO YMOYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 ¢ (yac)~6553,5 c (4ac)
Bpemn pasroka / TopmorxeHuA 3aBOACKME YCTAHOBKM MO YMOYAHUIO 0

FC-43 cermeHTta 12 PLC

[nanasoH ycTaHOBKM

0~3
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Bpems paboTbl cermeHTa 13 PLC 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
FC-44 JInanasoH yCTaHOBKM 0,0 ¢ (4ac)~6553,5 c (4ac)
Bpems pasroHa /Topmoxenns 3aBo/ACKME YCTAHOBKM MO YMO/THaHUIO 0
FC-45 cermeHTta 13 PLC A y y
[nanasoH yCTaHOBKM 0~3
FC-46 Bpems paboTbl cermeHTa 14 PLC 3aBoAcCKME YCTaHOBKU MO YMONYAHUIO | 0,0 c (vac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpema pasrona / TopmoskeHua 3aBoACKME YCTAHOBKM NO YMONYAHUIO 0
FC-47 cermenTa 14 PLC Ackney ¥
JnanasoH yCTaHOBKM 0~3
FC-48 Bpemsa pabotbl cermeHTa 15 PLC 3aBoACKME YCTAHOBKM NO YMONYAHUIO | 0,0 c (yac)
[nanasoH yCTaHOBKM 0,0 c (4ac)~6553,5 c (4ac)
Bpema pasrona / TopmoskeHua 3aBOACKME YCTAHOBKM NO YMONYAHUIO 0
FC-49 cermeHTa 14 PLC Ackney y
[JnanasoH yCTaHOBKM 0~3
Bbi6op eAMHMLb! UsMEpeHUs BpemeHy 3aBoACKMeE YCTAaHOBKM MO YMONYAHUIO 0
pabotbl PLC
FC-50
[nana3oH ycTaHOBKM 0 C
1 yac
OnpepeneHo Kaxgoe Bpems BbINOAHEHMA 16 Nnporpamm.
5.14 rpynna FD, FE (3ape3epBupoBaHbl)
5.15 M'pynna FF 3aBoacKoii napametp
FF-00 Maponb Ha 3aBOACKUE YCTAHOBKU 3aBoACKME YCTAaHOBKM NO YMONYAHUIO kA A xR

FnaBa 6. dneKTpOMarHUTHaAA COBMECTUMOCTb
6.1 OnpepeneHune

JNeKTPOMarHUTHasA COBMECTMMOCTb — 3TO CNOCOBHOCTb 371eKTpoobopyaoBaHMA paboTaTh B cpeae C
3N1eKTPOMarHUTHbIMM MOMEXaMM U CTabUAbHO UCNOMHATL CBOM QYHKLMK Be3 co3gaHma Nnomex B cpeae ¢
3/1EKTPOMArHUTHbIMM MOMEXaMM.

6.2 OnucaHue cTaHAapTa

B cooTtBeTCcTBUM C TpeboBaHUAMM rocyAapcTBeHHoro ctaHgapta GB/T12668.3, npeobpasosaTtesib A0/KEH
COOTBETCTBOBATb TPEOOBAHMAM MO 3/1EKTPOMATHUTHBLIM MOMEXaM U 3aLLUTE OT 3/1EKTPOMArHUTHbIX NOMEX.
CyuiecTBytoLLmMe U34eNUA Halleit KOMNAHWKM COOTBETCTBYIOT CaMOMYy NOCAEAHEMY MEXKAYHAPOLHOMY CTaHAAPTY
IEC/EN61800-3.
2004 (cuctembl ynpaBieHUs 31EKTPONUTaHMEM C HAaCTPOMKOM CKOPOCTM YacTb3: TpeboBaHMa K SMC 1 coOTBETCTBYOWME
Cnocobbl UCNbITaHWA), KOTOPbIM 3KBUBaNeHTeH GB/T12668.3.
IEC/EN61800-3 oueHuBaeT npeobpa3osaTesib C TOUKM 3PEHUA CO34aBAEMbIX S/IEKTPOMArHUTHbIX MOMEX U 3aLLMTbI OT
3N1eKTPOHHbIX NOMeX. MCNbITaHUA Ha YCTOMYMBOCTb K 3N1€KTPOMArHMTHbIM NOMEXam BK/1HOYAOT B OCHOBHOM NPOBEPKU Ha
BO3/4eiCTBME Ha NpeobpasoBaTesib U3NYyYEHUA, MOMEX OT 3/IEKTPONPOBOAHOCTU U TAPMOHNYECKUX NOMEX (3TK
NCMNbITaHUSA HEOBXOAMMbI ANs NPOBEPKMU NPUTOLAHOCTM NpeobpasosaTensa ANA rpaxgaHCcKoro npumeHenus). Mpu
NPOBEpPKE 3aLLUTbl OT 3/1EKTPOMArHUTHBIX MOMEX B OCHOBHOM NPOBEPAETCA NoAaB/ieHMNe NOMeX, NogaBaeHne
W31y4yeHU, NoAaBeHME NOMEX OT pa3pAaaa, OT rPYNn KOPOTKUX MMMYNbCOB, OT 3/IEKTPOCTAaTUYECKUX Pa3pPAL0B U
NpeKpaL,eHNa HU3KOYACTOTHOTO NMUTAHMA (K KOHKPETHLIM UCMbITaHUAM OTHOCATCA: 1. MpoBepKn NoAaBAeHNA NOMEX OT
KPaTKOBPEMEHHOr0 NafeHus, NpepbiBaHMA N UIMEHEHWUA BXOAHOTO HanpaxXeHua; 2. [poBepKn nogasaeHna nomex ot
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npeobpazosaHua $pas; 3. [poBepPKN NOJABAEHNA FaPMOHMYECKNX nomeX; 4. lNpoBepKa N3MeHEHNEM BXOAHOM YacToTbl;
5. MpoBepKa HecbanaHCMPOBAHHOCTbIO BXOAHOTO HanpsxeHus; 6. MposepKa Npu KonebaHWaX BXOAHOTO HAMPAMXKEHUS).
B cooTBETCTBMM C NPOBEPKaMn COOTBETCTBUA BbllleyKkazaHHoMy |IEC/EN61800-3, Haluu U3aenma MOHTUMPYIOTCA U
NPUMEHAIOTCA B COOTBETCTBUM C pa3aeniom 6.3 n 061a4atoT XxopoLlei 31eKTPOMArHUTHON COBMECTUMOCTBIO B TUMOBOM
NPOMbILWJEHHON cpese.

6.3 PekomeHpgauun no SMC
6.3.1 Bo3geiicTBUE rAaPMOHMK

Hannuune raPMOHUK BbICOKOTO nNopAaKa MOXET noBpeanTb ﬂp606pa3OBaT8ﬂb. I'IoaTomy B HEKOTOPbIX MeCTax C NJIOXMM
Ka4yeCTBOM 3/IEKTPONMUTAaHUA PpeKoOMeHAYeTCA YCTaHaB/INBATb Ha BXo4e d)MJ'Ipr nepemeHHOro Toka.

6.3.2 MNpepynpexaeHUA NO 3awUTe OT INIEKTPOMArHUTHbIX MOMEX U MOHTAXy

MUmeeTca gBa BUOAQ 3IN€KTPOMArHUTHbIX nomex. OAMH — 3TO NOMEXM OT 3/IEKTPOMArHUTHOTO LLYMa B MeCTe YCTaHOBKM
npeobpasoBartens, a BTOPOM — 3TO Bo3AelcTBMe npeobpa3osaTtesia Ha Haxodsalleeca paaom obopygoBaHue.
MNpeaynpexaeHna Npn MOHTaXe:

A. 3eMNAHOM NPOBOAHUK Npeobpa3oBaTena U NPOBOAHUKM 33a3EMAEHUA UHBIX SNEKTPUYECKUX U3AEeNNIN A0NXKHbI BbITh
HaZeXHo 3a3eM/ieHbl.

B. BXOAHble M BbIXOAHble Kabenu nutaHna npeobpasosaTtens U Kabenu cnaboTouHbIx Lenei (Hanpumep, Kabenb
ynpasaeHuaA) He AO/IKHbI PacrnonaratbCA NapanienbHo, PeKoMmeHayeTca BepTUKaabHOe pasmelleHue.

C. B KauecTBe BbIXOAHbIX Kabenei NUTaHNA Npeobpa3oBaTena peKoMeHAyeTCa NCMONb30BaTb 3KPaHMPOBaHHbIe Kabenu
WA Kabenu B CTanbHOM Tpybe-3KpaHe, NpM 3TOM 3KpaH A0KeH BbiTb HaAeKHO 3a3eM/IeH, OCBUHLLOBAHHbIN Kabenb
060pyaoBaHUSA, NOABEPKEHHbI NOMeXxam, peKoOMeHAyeTCA BbINONHATL B BUAE ynpasaatolmx Kabenei
3KPaHUPOBAHHOW BUTOM Napbl C HaZeXHbIM 3a3eMIeHNeM 3KpaHa.

D. ecnu gnvHa kabena asuratens npesbiwaet 100 meTpos, TpebyeTca yCTaHOBUTbL Ha BbIXoAe GUALTP AU peakTop.

6.3.3 MeToAbl CHUXKEHUA BO3AENCTBUA HA Npeobpa3oBaTenb NOMeEX OT OKpyKatlowero 060pyaoBaHua

O6bI4HO UCTOYHMKAMM 3NEKTPOMArHUTHbBIX MOMEX A1 NPeobpa3oBaTeNA CNYKaAT YCTAHOBEHHbIE B HENOCPEACTBEHHOM
6211M30CTN OT HEFrO MHOTOYMUCNEHHbIE pefie, aBTOMATUYECKME BbIKNOYATENN U 9NEKTPOMArHUTHbIE TOPpMO3a. Ecain B
paboTe npeobpasosatena HabAOAAOTCA BbI3BAHHbIE 3/1IEKTPOMArHUTHBIMW MOMEXaMM COOU, MOMKHO NPUHATD
cnegytowme mepbl:

A. yCTaHOBMTb Ha CO34al0LLEM MOMEXM YCTPOMCTBE OrpaHUYMTENb NePeHanpPAKEHUN;

B. ycTaHOBUTb GUABLTP Ha BXOZe NpeobpasoBaTens, KOHKPETHbIE AEWCTBUA PaCCMOTPEHbI B pa3gene 7.3.6;

C. ncnonb3oBaThb B KayecTBe Kabena ynpaBastoWmx CUrHaA0B M Kabensa AaTYMKOB IKPAHMPOBAHHbIN Kabesb ¢
HaZ/ieXallle 3a3eM/IeHHbIMM 3KpaHaMM.

6.3.4 MeToAbl CHUXKEHUA BO3AeiCTBUA NomeX OT npeobpa3oBaTens Ha OKpyrKatolee o6opyaoBaHue

3T nomexm MoryT 6bITb ABYX TUMNOB: MOMEXaMM U3NyYeHNA Npeobpa3osaTena U MOMEXaMK NPOBOAMMOCTU. TN ABA
THUNA NOMEX BbI3bIBalOT HapyLleHMe paboTbl OKpyKatoLero obopyA0BaHMA NO NPUYNHE OTAEbHON MArHUTHOW UK
3NEeKTPOCTaTUYECKON MHAYKUMKN. Mepbl 60pbbbl C pasNYHbIMU MOMEXaMU Cleaytome:

A. ina nusmeputenei, NPUEMHUKOB U AaTYNKOB 3TU CUFHANbI OOBIYHO Masibl, €C/IU OHWU PACMON0MKEHbI HeJANeKo OT
npeobpasoBaTensa UaM BMeCTe C HUM B O4HOM LWKady ynpaBaeHUA, OHU IETKO MOTYT NOCTpaAaTh OT nomex u paboTtaTtb
HeBepHo. MNpeanaratotca cnegytowme metoabl 60pbbbl: pasmelleHne JaneKko OT UCTOYHMKA NOMEX; He pasmeLlaTb
CUrHaNbHble Kabenn napannenbHO Kabensam NUTAHMA U HUKOTAA He XKryToBaTb X BMECTE; MCNOJ/Ib30BaTb XOPOLLO
3KPaHWPOBAHHbIE CUTHaIbHbIE U CMNOBblE Kabenn; Ha BbIXOAHOM CTOPOHE Npeobpa3oBaTena YCTaHOBUTb
deppomarHuTHble Konbla (c yactoton nogasneHuns ot 30h2 go 1000h2) n HamoTaTb 2~3 BUTKA; Npu Bonee cepbesHomn
CUTyaLMn YCTaHOBUTb BbixogHOM ¢duabTp IMC.
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B. ecam nogsepeHHoe nomexam o6opyaosaHue n npeobpasosaTe b NMUTAOTCA OT OAHOIO UCTOYHMKA, MOTYT
BO3HWMKHYTb MOMEXW NPOBOAUMOCTU. ECM BblleyKa3aHHbIMKW CNocobamm OT HMX He U36aBUTbCA, OH MOXKET YCTaHOBMUTb
dunbTp IMC Mmexay npeobpasoBaTesieM U UCTOYHUKOM NUTaHWA (NogobHas npoueaypa paccmoTpeHa B pasaene 7.3.6).
C. oKpy:Katouiee 060pyaoBaHME 3a3eMIEHO OTAENbHO, YTO MOXKET NO3BOINTL U36EeXKaTb NOMEX, BbI3BaHHbIX TOKOM
YTEUKM 3eMNSHOTO NPOBOAHMKA NpeobpasoBaTtens, B Cydae obLLero 3a3emaeHus.

6.3.5 ToK yTeuku n 6opbba c HUM

Mpyv ncnoab3oBaHWK NpeobpasoBaTeNs BOSHMKAET TOK YTEUKU ABYX TUMOB. OAMH U3 HUX — 3TO TOK YTEUYKMU HA 3eMJT10,
BTOPOW — TOK YTEUKN MexAay Kabenamu.

1) dakTOPpbI, BAMAIOLWME Ha TOK YTEYKM HA 3EMJIIO, U peLleHus npobaemsi:

MerKy OCBMHLLOBAaHHbIMM Kabensmu 1 3emsielt umeeTca pacnpeseseHHas eMKoCTb. Yem 6oblue 3Ta pacnpesesnieHHas
€MKOCTb, TeM bosiblie byeT TOK yTeuku. PacnpesesieHHan eMKOCTb MOXKET ObITb YMEHbLUEHA 3@ CYET COKPaLLEeHUA
paccToAHMA Mexay npeobpasoBateniem v asuratesem. Yem 6o/blue HecyLwas vyacToTa, Tem bosblue ByaeT TOK yTEUKM.
TOK YyTEUKM MOKHO CHU3UTb, YMEHbLUNB HECYLLYI YacToTy. OZHaKO YMEHbLUEHNE HecyLLelit YacToTbl MOXKET MPUBECTU K
BO3PacTaHWIo WymMa asuratens. Cneflyer OTMETUTb, YTO CYLLECTBEHHO CHU3WUTb TOK YTEYKN MOKHO, YCTAHOBMB
AOMONHUTENbHBIV PeaKkTop.

ToK yTeuKu BO3pacTaeT Npw yBeJMYEHUN TOKa B Lenu. Noatomy npu 601bLLON MOLLHOCTU ABUTaTe/IA COOTBETCTBY LM
TOK YyTeUKM TaKKe byaeTt 601blLnM.

2) daKTOpbl, BANAIOLWME HAa BO3HUKHOBEHME TOKA YTEUKM MEK Ay Kabenamu, u peweHne npobaemsi:

MeKay BbIXOAHbIMWU Kabenamu npeobpasosaTens MMeeTca pacnpegeneHHan eMKocTb. ECn npoxoaawmin no HAM TOK
COAEPKUT BbICLUME FAPMOHUKN, MOXKET BO3HUKHYTb PE30HAHC M NOABUTLCA TOK YTEUKKU. B cnyyae npumeHeHus
TepmMmopesie MOXKeT BbiTb BblgaH CUrHAN HEMCMPABHOCTHU.

PelueHMe 3aKN04aETCA B CHUMKEHMM HECYLLE YacTOTbl MK YCTAaHOBKE BbIXOAHOIO peakTopa. B cnyyae npumeHeHuUs
npeobpasoBaTtes ycTaHaBAMBATL TEPMOPENE Nepes ABUraTeIeM He PEKOMEHAYETCA, BMECTO 3TOro cieayeT
MCNo/1b30BaTb MMetoLLytoCA B NpeobpasoBaTtene GyHKLUMIO 3NEKTPOHHOM 3aLLMTbl NO TOKY.

6.3.6 Mepbl NpepoCTOPOXKHOCTU NPU YCTAaHOBKe BXOAHOro ¢uabtpa IMC Ha BXxoAe UCTOYHMKA NUTAHUA

1) Npu ncnonb3oBaHUKM NpeobpasoBaTeNA CIEAYET KECTKO YYMUTbIBAaTb HOMWHA/IbHbIE 3HaYeHUA. MOCKONbKY GUALTP
OTHOCUTCA K 3NIEKTPUYECKUM YCTPOMCTBAM Kacca 1, MeTanndyeckunin Kopnyc punbtpa A0/1XKeH ObiTb HONbLUMM, @
MEeTaNIMYeCKoe 3a3eM/IeHMe WKada, B KOTOPOM OH YCTaHABAMBAETCA, AO/IKHO ObITb HAAEXKHbBIM U C XOPOLUEH
NPOBOANMOCTbIO. B NPOTUBHOM C/ly4ae MOXKET BOSHUKHYTb ONACHOCTb NOPAXKEHMA IIEKTPUYECKMM TOKOM U MOXKET
6bITb CcyLecTBEHHO HapyweHa SMC.

2) Npu npoBeaeHUM UcnbiTaHnii Ha IMC 6b1/10 06HapYXKeHO, YTO 3emnsA GUNLTPA A0XKHA BbITb COeIMHEHA CO CTOPOHOIA
PE npeobpasoBaTens B 06LLeN TOUKE NOAKAOYEHUA K NPOMBbILLAEHHOMY 3a3eMeHunt0. B npoTnsHom cnyyae byaet
CYLLLECTBEHHO HapyweHa IMC.

3) dunbTp AONKEH MOHTMPOBATLCA B HEMOCPEACTBEHHOMN 61M30CTU K BXOAHOM CTOPOHE UCTOYHMKA NMUTAHMUA.

FnaBa 7. AMarHoCTUKa HencnpaBHOCTe U Mepbl N0 UX YCTPAaHEHUIO
7.1 ABapUiAHbIiA CUrHAN HEMCNPABHOCTU U Mepbl NO YCTPAaHEHUIO HEUCNPABHOCTU

Mpeobpasosartens cepum C220/C420 obecneumnsaet 28 npeaynpexaeHnii n GyHKUMM 3aWwmThl. Mpy BO3HUKHOBEHMM
HEHOPMA/IbHOM HEUCNPABHOCTU aKTUBU3MpPYeETCA GYHKLMA 3aWmTbl, NpeobpasoBaTesib NPeKPaTUT BblAavy BbIXOAHOTO
HanNpAXXeHWUA, KOHTAKT pesie HeucnpaBHOCTU Npeobpa3oBaTens cpaboTaeT, M Ha NaHenn aucnnesa npeobpasoBaTens
NoABUTCA KoA, HemcnpasHOCTU. Mepes obpaleHnem B oTaen 06CNyKMBAHUA NONb30BATE/Ib MOXKET NPOBECTU
CaMOMpPOBEPKY COF/TAaCHO YKa3aHMAM B AaHHOM rnaBe, NPOaHaAn3npoBaTb NPUYMHY HEUCMPABHOCTU U HANTK peLueHus.
Ecnn HeMcnpaBHOCTb TaKas, Kak YKa3aHo B Caeayiowen WTPUXNYHKTUPHOM paMKe, ciegyeT Hanpamyto o6patntbes K
npogasuam npeobpasoBaTens UM B Haly KOMMNAaHUIO.
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PucyHok 7-1. 3awmTa 610Ka npeobpasosatena (Err01)
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PucyHokK 7-2. 3awmTa annapaTHblx cpeacts (ERRO2, ERRO3)
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PucyHok 7-3. MNeperpy3sKa no Toky npwu pasroHe (Err04)
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PucyHok 7-4. Neperpyska no TOKy Npu CHUMKeHnn ckopoctm / octaHose (Err05/Err07)
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PucyHok 7-5. MNeperpy3sKa no ToKy Npu NnocTosiHHOM ckopocTu (Err06)
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PucyHok 7-6. MNeperpy3sKa no HanpsxeHuto npu pasroHe (Err08)
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PUCYHOK 7-7. lNeperpysKa No HanpaxeHUto Npu CHUXKeHnn ckopoctm / octaHose (Err09/Errll)
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PucyHok 7-8. MNocToAaHHanA neperpyska no HanpsaxeHuto (Err10)
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PucyHok 7-9. HegoctaTtouHoe HanpsaxeHue (Errl2)
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BpalaeTca

He1¢

Mogenb npeobpasosatens
HeJ0CTaTOYHO MOLLHAA

P YcTaHOBUTL HY}KHOE 3HaueHWe napameTpa

CHUW3UTb HarpysKy 1 NpoBepuTb
ABUraTesb U UHble MeXaHU3mbl

PucyHok 7-10. MeperpysKka npeobpasosatens / agsuratena (Errl3/Errl4)
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Meperpes moayns

ERR15
LT / CHU3UTb TemnepaTypy
TemnepaTypa OKpy:KatoLLero Bo3Ayxa nosbiWweHa o A -
s paTypa okpy UJ' Ay e L OKpY)KatoLLero Bosayxa
. T fa g .
BeHTUAALMOHHBIN KaHan 3ab10KMPOBaH v > MpPOYNCTUTL BEHTUNALIMOHHDIN KaHan
~— fa
BeHTUAATOP HeucnpaseH =t - 3aMeHWUTb BEHTUAATOP
O6patuTbCs =
3a TeXHU4ecKol
noazepKon
- Tepmopesucrop moayns S '
= P 3ameHuTb TepmopesmncTop |
HeucnpaseH
‘ Het
e . S Na / 3amMeHUTb Moay /b
=-.__ Mogaynb npeobpasosatens HeucnpaseH - npeobpasosarens
PucyHok 7-11. Meperpes moayns (Errls)
OTKas npeobpasosartens AD
O6paTnTbCa ERR16
3a TEXHUYeCKoM
noAaAepKKown

— - - '
> )

MpoBepuTb CNPaBHOCTb OCHOBHOW NAAThI > Her / 3aMEeHUTb OCHOBHY!O nnaTy\ !
o - i

1

: ynpasneHua _ \ ynpasneHua /

; T~ | = ;
1 H""'--.._,_ s 1
i g Het

: — MpoBepuTb MCNPaBHOCTb NAATbI T~ /

: b

e npveoaa o

PucyHok 7-12. OTkas npeobpasosatens AD (Errl6)
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KopoTtkoe
3aMblKaHMe Ha
O6paTnTbCa
3emnio .
3a TeXHUYecKomn
ERR20 noAAepHKoi

B aBuratene nmeetca KOpoOTKoe JiF]
3aMblKaHWE Ha 3eM/1i0 3ameHuTb Kabenb unm Asuratesnb

< 3amMeHuUTb nnaTty npusoaa )

PucyHok 7-12 KopoTKoe 3amblkaHue Ha 3emto (Err20)

OTka3 HaCTpOﬁKM Asuratena

ERR21

< MapameTpbl ABUraTeNsA YCTaHOBAEHbI Her YCTaHOBUTb HyKHble NapameTpbl
COrNacHO ero NacnopTHO Tabanuke Asnratena
Ja
Mpouecc onpeaeneHna napameTpos Ja MposepuTb Kabenb mexay
< OTNOMEH > npeobpasosaTtesem u gguratenem

PucyHok 7-15. OTkas HacTpoiku asuratens (Err21)

OtcyTcTBue dasbl

Ha BXxoZe
ERR23
MpoBepuTb UCNPaBHOCTb - Her / BbIABUTb U yCTPaHWUTL NPO6IEMbI C BHELUHUMM IMHUAMM U

e f

<\ MCTOYHMKa TpexpasHoro >—>{ obecneunTtb Nogavy Ha NpeobpasosaTesib HOPMaNbHOro TpexdasHoro
. \

HanpaeHun HanpsaeHus
O6patutbea

3a TeXHUYeCKoMn

3ameHuTb NnaTy

——
< TpOBEPUTL UCMPaBHOCTL MAaTel A8
npusoga

npusoaa

+ Het
N
. M Y
" OcHOBHasa nnarta ynpaBneHmﬁ\\\ fa / 3ameHuTb \
— ncnpasHa ocHOBHylo nnaty

N

PucyHok 7-16. OtcyTtcTBue dasbl Ha Bxoge (Err23)
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HewncnpasHocTb dasbl
Ha BbIXoAe

ERR24

\J

; MposepuTb Kabenb mexay
< npeobpasosatenem YCTPaHWUTb HEeNCNpPaBHOCTb
1 ABUratenem L

- 7

TlpoBepuTL 6anaHcMPOBKY TpexdasHOro BbIXOAA pa60Ta|om,e'r'6‘-«t_,_ Her i MposepuTs MCMpaBHOCTL
npeoBpasosarens - "}\ TpexdasHbix 06MOTOK ABuraTens
O6paTnTbCa &
3a TEXHUYECKOM
noazepKon

3ameHuUTb Nnaty
npusoga

MpoBepuTb UCMPaABHOCTL NAAThI
npusoaa

' Het .

» 3amMeHUTb MOAYNb |

MpoBEepPUTL UCMPABHOCTb MOAYAA

PucyHok 7-17. HeucnpasHocTb ¢a3sbl Ha Bbixoze (Err24)

HeucnpasHocTb
Npw XpaHeHWUW NapameTpoB
ERR25 O6paTnTbea
3a TeXHUYeCKoMn
noAaAepKKown

PucyHoK 7-18. HeucnpaBHOCTb Npu XxpaHeHUn napameTpos (Err25)
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OTka3s BHewwHero 060pyf0BaHUA

ERR28

v

OH ocTaHOBNEH HaxaTuem Knasuwu STOP npu _ Ha »
ynpasaeHum
He OT KNnaBMaTVDbl

v

MpowussecTyn cbpoc 1 3anyck

BHeLHWI1 curHan oTkasa nocTynaer yepes [Oa J HaliTh 1 ycTpaHUTb BHELHIO
MHOTO(YHKUMOHANbHbIA KOHTAKT DI K HEenCcrnpaBHOCTb
OcTaHoBUTb 610K Knasuweii STOP B Oa /

YC/I0BUSAX MOTEPU CKOPOCTY Mpow3secty cpoc v sanyc

PucyHok 7-19. OTka3s BHeluHero obopyaosaHus (Err28)

OTKa3 coeguHeHua

ERR27

v

MposepuTb KabenbHoe

o Her
Ynpasnaowmii Komnbtotep paboTtaet coeAnHeHne
¢ C VNDaBAAOLLMM KOMNbIOTEDOM
Het n
0oBepuTb Kabenb
-\/ KabenbHoe coeanHeHue ans RS485 e posep
S ucnpasHo 7 — coeguHeHun
Het YCTaHOBUTb NPaBU/IbHYIO CKOPOCTb
CKOpOCTb Nepesayn ycTaHOBEHA NPAaBUIbHO nepeaaum

<’ MNapameTpbl coeguHeHua F8-03 n F8-04 Het VISMeHUTb napameTpbl coeanHeHns |
) YCTaHOB/IEHbI BEPHO ”
Ob6paTnTbea

3a TeXHUYeCcKomn
noaaepKKomn

PucyHok 7-20. OTka3 coeanHenus (Err27)
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7.2 Tunosble HEUCNpPaBHOCTU U mepbl N0 UX YCTPAHEHUIO

B npouecce akcnayaTauumn npeobpasoBaTenis MOTyT BO3HUKHYTb C/iedytowme HemcnpaBHocTu. CreayeT NpoBecTu
NPOCTOM aHa/M3 HEMCMPABHOCTU COMIACHO HUMKENPUBEAEHHbIM YKa3aHUAM.

1. Mpu BKAOYEHUM HA AMCNNEE HAYETO He OTOBparkaeTcs

1) NpoBEPUTL UCTOYHMK NUTAHMSA Ha BXOLeE.

2) MpoBepunTb UCNPABHOCTb TPEX}A3HOTO BbINPAMUTENBHOTO MOCTA. B c/iyyae ero nospexaeHusa ob6patntbes 3a
TEXHUYECKOW NOALEPHKKOMN.

2. Mpu paboTatowem npeobpasosaTesie ABUraTe /b He BPALLLAEeTCs.

1) 3ameHuTb ABUraTeNb UK YCTPAHUTL MEXaHMYECKoe NoBPeXAeHME.

2) NpoBepuTb 1 COPOCUTL NapameTpbl.

3) Mpu OTCYTCTBUM BbIXOAHOTO HaMNPAXKEHMA 06PaTUTLCA 33 TEXHUYECKOW NOAAEPHKKOMN.

FnaBa 8. MpoTOKOA CBA3M Yepe3 NocaeA0BaTe/IbHbIN NOPT

Mpeo6paszosatenu cepum C220/C420 nogaep>msatoT NpoToKon ceasn MODBUS v uHtepodeiic ceasmn RS485,
KOTOPbIA MOXKET NPUMEHATLCA NOJIb30BaTENIEM 1A OpPraHn3aLMn LLeHTPaNM30BaHHOIO ynpaBaeHus oT
KomnbtoTepa nam PLC, 3agaBaTtb paboume KomaHabl Npeobpa3oBaTens U USMEHATb AW NPOCMaTPMBaTb
napameTpbl KOAO0B GYHKUMIA, paboyee cocTosHMe npeobpasoBaTens U MHGOPMALMIO O ero HEMCNPABHOCTAX.
8.1 O6bwume cBegeHUA 0 NPOTOKOE

3TOT NPOTOKO NocnefoBaTeNbHOW Nepesayun onpegenseT MHGoOpMaLMIo 0 nepesaye U NPUMeEHAEMbIN B
rnocnenoBaTtesibHOM CBA3M GopmaT, U BKIOYaeT popmaT onpoca BeayLmm YCTPOUCTBOM (MK
LUIMPOKOBELLATE/IbHOM Nepeaaym), cnocob KOAMPOBaHUA B BeAyLLLEeM YCTPOMCTBE, @ COLEPHKMMOE BKIIOYAET KOZ,
bYHKLMM AelcTBUA, NepeaBaemMble AaHHble M NPOBEPKY Ha oWwMOKK. OTBET BEAOMOIO YCTPOMCTBA UMEET Ty XKe
CTPYKTYPY M M3BELLAET O NOATBEPKAEHMM AEACTBMA, BO3BPALLAET AaHHbIE, MPOBEPAT Ha/iMUYMe OWKNBOK 1 T. A.
Ecnun Beaomoe ycTpoiicTBO NpeTeprneBaeT owmnbKy npu npueme MHPOPMaLMK MU HE MOXKET 3aBEPLUNTb
3anNpoLLEHHOE BEAYLUMM YCTPONCTBOM AENCTBME, OHO NOCbINAET BeAyLLeMy YCTPONCTBY B KaYecTBe OTK/AMKa O4MH
CUIHaM HEMCNPaBHOCTH.

8.2 NpumeHeHUe

MpeobpasoBaTenu NnoayyatoT 4OCTyn K ceTu ynpasneHus MK / PLC no wnHe RS485 B pexkume «single primly».
8.3 CTpyKTypa WKHbI

8.3.1 Pexxum nHtepdeiica

AnnapaTHbIi MHTepdeinc RS485.

8.3.2 Pexkum nepepaum

MonyaynAeKCHbIM aCMHXPOHHbBIM PEXMUM NOCNef0BaTENILHOM Nepenayn. B oaHO 1 To e Bpema BegyLLmMiA U

Beﬂ,OMblﬁ KOMMNbIOTEPLI, HO TOJ/IbKO OANUH MOXET NOCNaTb AaHHbIE, a p,pyroﬁ MOXeT UX NpUHATbL. B npouecce
I'IOC/'Ieﬂ,OBaTEI'IbHOﬁ aCMHXpOHHOﬁ CBA3U OaHHblE NOCbINAOTCA NOKA4pPOBO B BUAE COO6LLI,€HMF|.
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8.3.3 Tononorusa

B cucteme c o4HUM BeAYLLMM KOMNbIOTEPOM AMaNa3oH agpecoB BeAoMbIX ycTpoicTe — ot 0 ao 247. Honb
0O3Ha4aeT agpec WMPOKOBeLLATeIbHOM Nnepeaayn. Agpec Be4OMOro YCTPOMCTBA AO/XKEH ObITb YHMKANbHbLIM B
npegenax cetu. 3To 04HO YCA0BME O4HON0 BEAOMOro KOMNbIOTEpA.

8.4 CneunoduKauma

MpoToKon cBA3un ansa npeobpasosartens cepmum C220/C420 — 3TO aCMHXPOHHbIN NOC/AEA0BaTE/NbHbIN MPOTOKO
CBA3M BeAyLLINN-BeOMbIW, YCTAHOBUTb KOTOPbIA MOXET TONIbKO 04HO 060py0BaHMeE B CETU U BeAyLImiA y3en,
[enaetca ¢ nomollbio onepauunn «Inquire/Command». Jpyroe segomoe 060pyaoBaHue oTBEYaET Ha
«Inquire/Command» Beayuiero, NpeAocTaBaan AaHHble UM BbINOAHAA AeNCTBMA B COOTBETCTBMM C
«Inquiry/Command» oT Begyuwiero. B gaHHOM cny4yae BeAyLMM ABAAETCA NePCOHabHbIA KOMMNbIOTEP,
NPOMbILAEHHbIA KOMMNbIOTEP WM NPOrPAaMMUPYEMbIA IOFMYECKUI KOHTPOIED, @ BEAOMbIM ABAAETCA
npeobpasosaTtesb. Begyliee ycTpoNCTBO He TO/IbKO 0bpaLlaeTcs K onpeneieHHOMY BEAOMOMY, HO U paccbinaeT
LUMPOKOBeLLLaTeNbHYI0 MHGOPMALLMIO BCEM BegoMbiM. Mo ogHoi KomaHae «Inquiry/Command» oT Begyluero Bce
BeOMble BO3BPALLAIOT CUrHA/ OTBETA; NPM Nepegaya BeAyLWw MM LWNMPOKOBELLATENbHOM MHPOPMaLMKN BEAOMbIN He
[OMKEH BblAaBaTb OTBET BeAyLLEMY KOMMNbIOTEPY.

8.5 CTpyKTypa Kagpa

dopmat gaHHbIX NpoToKona cBAsm ModBus npeobpasosatens cepun C220/C420 npeacrasnset us cebs
cnepyoulee. (B pexkume RTU cooblieHMA HauMHaOTCA C MHTePBana AJIMTE/IbHOCTbIO HE MeHee TPex CUMBOJIOB.
3aTem nepefaeTcs agpec yCcTpomncTea. Jonyctumble Aas BCEX NOJIENA CMMBOJIbI — 3TO WecTHaauaTepuyHblie 0... 9, A
... F. TogKNtoYEHHbIE K CETU YCTPOMCTBA NOCTOAHHO KOHTPOJIMPYIOT CETEBYIO LLMHY, BKAOYasA naysbl. Mo npueme
nepBsoro noJsia (Nose agpeca) Kaxgoe yCTPpoMCTBO AeKOAMPYET ero 1 onpeaensier, He OHO N ABASETCA
agpecyembim. MNocne nocnegHero nepesaHHOro CMMBOJIA BblAAeTCA MHTepPBan He meHee 3,5 CMMBONOB,
O3HayaloLLMii KoHel, coobLeHus. Mocne 3TOro MHTepPBasa MOMKET HauMHATbCA HOBOE CO0bLLEeHNE).

Kagp Bcero coobuieHns AomKeH nepenaBaTbcs Kak HEMPEpPbIBHbIM NOTOK. Ecan Ao 3aBeplueHns Kajapa BO3SHUKaeT
naysa gonbue 1,5 cumB010B, NPUHUMAOLLEE YCTPOMUCTBO BblAAET NPU3HAK HEOKOHYEHHOMO COObLLEHUA U
npeAanoaaraeT, YTo caeayoLWnii 6anT ABaaeTca aApPecom HOBOro coobLeHnsa. AHaN0rMYHO, eC/IN HOBOE
coobLeHne HauMHaeTCsa paHee NpomeXkyTka B 3,5 cMmBO/1a nocne npeablayLero coobweHusa, npMHumatoLLee
YCTPOMCTBO CYUMTAET Ero NPOAO/IKEHMEM Npeablaywero coobweHusa. Mpu sTom byaeT 3adpuKcMpoBaHa owmnbKa,
nockonbKy nocnegHee nose CRC He byaeT cooTBeTCTBOBaTb 06begMHEHHOMY coobLLeHMo. TUNoBOM Kaap
COO0bLWEHNs NPeACTaBAEH HUKE.

®opmat Kagpa RTU

START >= gantenbHoctu 3,5 cumeonos
ADDR Appec ana coegmnHeHunsa: ot 0 go 247
CMD 03: yTeHWe NapameTpoB BEAOMOTO
06: 3anMcb NnapameTpoB BEAOMOro
DATA (N-I) Azpec napameTpa Koga ¢yHKLUK, HOMep NapameTpa Koaa
DATA (N-2) bYHKLMM, napameTp Koga GYHKLMN U T. 4.
DATAO
CRC CHK, mnaglwue paspaapl 3Ha4yeHue: CRC
CRC CHK, cTapwmue pa3pagpl
OKOHYaHue >= AnuTensHocTn 3,5 cumBosios
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KOMAHAOA N OJAHHbIE

Kog komaHgbl: 03H umtaet N cnoB (MOXKHO NpoymTaTb MakCMMym 12 cMMBONOB).

N3IHON

erogWMI NLDOHALLNUT
-G'€ =<

9):10)
197'gdeed

anmev|p

9}e)
197'ydeed

ammdel)

UUNHHAG eTox
edawoH 197sdeed
anmreun

(1 =>N

nunyHAG evox
edawoH 197sdeed
ammdel)

00

edadre 197Bdsed
anmev|a

7 ssauppy

edadre 197Bdsed
ammdel)

H ssaJppy

VITHYINOX

€0

oJoworag dadry

LYC~T

OUVhVH

erogWMI NLJOOHALaLNUT
-G'€ =<

Mprmep: HavanbHbIN agpec npeobpasosatena FO-03 seaomoro 01 NOCTOAHHO CUAUTLIBAET ABa NOCAEA0BaTEbHbIX

3Ha4yeHuA.

Beaywmii oTnpasnserT:

eLrOSWKD
M3IHON WLIOHALALULT
-9'g =<
oY) 19rsdeed
anmrev|n 20%0
oY) 19Fedeed
ammdel) £0x0
MUNHHAD
er’ox edoWOH y
197sdeed c0x0
anmev|a
MUNHHAD
er’ox edoWOH y
197sdeed 00X%0
ammdel)
edadre
197sdeed €0X0
anmev|a
edadre
1I9r'sdeed 0} X0
ammdel)
VI’HVINOX €0X0
olowoftrag y
Jady 10x0
erogwmd
OUVhVH MLdOHAraLNLT
-§'E =<
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Besomoe Bo3BpallaerT:

erogwmnd
N3IHON NLDOHALaLNLT
-9'€
oY) 19Fedeed
avmdeL) £0Xx0
oY) 19Fedeed
aumdeL) €axo
-04 19Fsdeed
0-04 10X0
aumrev|p
0-04 19Tsdeed
anmdeL) 00x0
-04 19Fsdeed
€0-04 10X0
anmrev|p
€0-04
edadire 197sdeed 00X0
ammdel)
€0-04
edadFe 19rsdeed y0X0
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edadre 19rsdeed y
avmdeL) 00x0
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olowotras Jadry 10X0
BLOgWMI
OUVhVH MIOOHAL3LNLT
-S'€

1, FO-04=1.

[Oetictene: FO-03

Koa komaHgpbl: 06H, 3anmncb cnhosa.

BeUOgWMI
N3IHON M1DOHAL3LULT
-g'g=<
JY) 197edeed
anmter |y *
9} 0]
1I9rsdeed ammdel) *
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XI9HHET nonuee ~e1e
19r'sdsed avmdeL) H &ied
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-§'E=<

Mpumep: 3anuce 0x01 B8 FO-03 no agpecy segomoro 1.

Beaywmit otnpasnset

BeUOgwWmnd
M3IHoON M1DOHAU3LULT
-§'E=<
JY) 1aFsdeed
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JY) 1aFdeed
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XI9HHeT
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nonueg 19sdeed 00X0
ammdel)
edadre 197sdced «
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aumdeL) 04 X0
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oJowofrag Jadry TOXO0
BeUOgWMI
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Begomoe Bo3Bspaliaet
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Oeticteue: MNpu olunbKe BblAAETCA error.
8.6 KOHTpO/1b LUKANYECKMM U36bITOYHBbIM KOA0M

B pexxume RTU B coobuieHms BKAOYAETCA NoJie NPoBepKM Ha owmnbku, ocHoBaHHoe Ha meToae CRC. MNone CRC
CNYKUT ANA NPOBEPKM coaepKnumoro Bcero coobuieHus. NMone CRC coaepuT aBa b6aiTa ¢ 16-6MTOBLIM
[,BONYHbIM 3HaYeHMeM. 3HauyeHme CRC BbluMCAAETCA NepeatoLinm yCTPOMCTBOM, KoTopoe aobasnset CRC B
coobueHue. MNMpuHUMaroLLee ycTpoiicTeo BblumcaseT CRC npu npueme coobLLEHMA U CPAaBHUBAET BbIYMCAEHHOE
3Ha4eHue c nonyyeHHbim B none CRC. Ecam aBa 3HaueHMA He coBnagatoT, GUKcMpyeTcsa owmnbKa.

CRC HaumHaeTcs ¢ OXFFFF. 3aTem npouecc HauMHaeT NPUMEHATb BOCbMUOUTOBbIE BalTbl COOBLLEHMA K TEKYLLEMY
cogeprmumomy pernctpa. Mpu popmmposaHumn CRC MCNoNb3ytoTCA TONbKO BOCEMb BUTOB AAHHbIX KaxKa0ro
cumBona. B CRC He yuMTbIBAtOTCA CTapTOBbIE M CTOMOBbIE BUTDI, @ TaKKe BUTbI NapuTeTa.

Mpun popmunposaHmm CRC onpegensetca pesynbTaT UcKAtodatowero NN gnsa Kaxaoro BoCbMMOUTOBOro CMMBO/A
N COLEPKMMOro perncTpa. 3atem pesynbTaT CMeLLAeTca B CTOPOHY Maagluero paspsaga (LSB), ecam but
nepeBepHYT, a Ha MecTo cTapliero pa3paga (MSB) craBuTcs Hynb. LSB nssnekaetca u nccneayetca. Ecam LSB 6bin
paseH 1, To BbinonHaeTca uckatovatowee NN ana peructpa v 3apaHee onpeaeneHHOro NnoCTOAHHOrO 3Ha4YeHUA.
Ecnn LSB 6b1n paBeH 0, uckntovatowee N He BbiNoAHseTcs. ITOT NpoLecc NOBTOPAETCS BNAOTb A0 BOCbMOIo
casura. Nocne nocnegHero BOCbMOTO cABMra BbINoAHAETCA UCKAtoYatowee UJTN cneaytoutero BocbmMmMbrUTOBOrO
6aitTa N TeKyLLLEro 3HAYEHUA PErNCTPA, 3@ 3aTeM NPOLECC NOBTOPAETCA ANA CeAYIOWNX BOCbMW CABUIOB COMTAaCHO
npeablaywemy onmcaHuto. OKoHYaTeNbHOE COAEPKMMOE pPerncTpa nocie o6paboTkm Bcex 6aToB coobLLEHMA
anaetcAa s3HayeHnem CRC.

Korga CRC gobaBnserca K coobuieHuto, cHavyana gobasnserca maagwmin 6anT, a 3atem ctaplumnin 6ant.

94



Mpeobpasosatens C220/C420 obuiero HasHauyeHUA C ynpasaeHUeM BEKTOPOM NOTOKa
PykoBoacTBO Nnosib3oBaTtens

Unsigned int CrcCalValue (Unsigned int *data, Unsigned int length)
{
Unsigned int crcValue = Oxffff;
inti;
while (length--)
{
crc Value "= *data++;
for(i=8-1; 1>=0; i--)
{
if (crc Value & 0x0001)
{

crc Value = (crcValue >> 1) " 0Xa001;

}

else

{

crc Value = crcValue >> 1;

}
}

return (crcValue);

8.7 CMD u cocTtosiHMue

MapameTp octaHoBa / 3anycka (0x1000)

Aapec napamertpa OnucaHue napameTpa
0x1000 3HaueHue ycTaHoBAeHUA coeanHeHus (oT -10 000 ao 10 000) (aecATMYHOE)
0x1001 YCTaHOB/IEHHOE 3HAYEHNE CKOPOCTU Nepegaymn
0x1002 paboyas yactoTa
0x1003 HanpA*KeHue WnHbI
0x1004 BbIXOAHOE HanpsaXKeHue
0x1005 BbIXOA4HOW TOK
0x1006 BbIXOZIHAA MOLLHOCTb
0x1007 obcnyxueaHue sxoaa DI
0x1008 obcnyxumBaHue Bbixoaa Do

Mpumep: 0x01 0x10 0x03 0x00 0x01 crc_h crc_| (uTeHne HanpsiKeHMe WKHbI).

KomaHaa ynpasneHus, nogaHHaa Ha npeobpasosaTteb (TonbKo 3anumck) (0x2000)
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PYKO BOACTBO NON1b30BaTENA

Aapec KomaHAbl

OnucaHue napameTpa

0x2000

0x0001: BpalLeHWe B MPAMOM HanpaBAeHUN

0x0002: BpaleHMe B 06paTHOM HanpaBaeHUN

0x0003: TonuKoBOE NepemelleHe B 06paTHOM HanpasBaeHUN

0x0004: TonukoBOE NnepemelleHe B 06paTHOM HanpasAeHUN

0x0005: cBo60AHbIN OCTaHOB

0x0006: ocTaHOB C TOPMOXKEHNEM

0x0007: Bblgaya OTKa3a

0x1000: cbpoc 3aBOACKOM YCTAaHOBKM

0x1001: o4ncTKa XPOHONOTNM OTKA30B

YreHue coctoaHuA npeobpasosatens

(TonbKo uteHue) (0x3000)

Aapec cnoBa cOCTOAHUA

¢VHKIJ,VIH cnoBa COCTOAHUA

0x3000

0x0001: BpaLLeHWe B MPAMOM HanNpaBAeHUN

0x0002: BpalieHMe B 06paTHOM HanpaBaeHUN

0x0003: ocTaHOB

Mpumep: 0x01 0x30 0x00 0x00 0x01+CRC (uTeHMe cocToAHUA NpeobpasoBaTens).

KoHTponbHasa cymma napons, 61oKMpyowasn napametpsl (ecam Bo3spaluaercs 8888H, To KOHTPOAbHAA

CyMMa naposis BepHa)

Apapec napons

Copep¥xMmoe BBeAEHHOro napons

0x4000

&k %k %k %

KomaHpga 610KupoBaHMA NapameTpoB (TO/IbKO 3anuchb)

Appec 610Kupyloweii KomaHgbl
napons

Cogepumoe 610KMpyloLLeit KOMaHAbl Napons

0x5000

0x0001

YnpasneHue unppoBbIMM BbIXOAHLIMU KOHTAKTaMM (TONIbKO 3anuUCb)

Appec 6nokupyioLei Copepumoe 610KUpyloLeit KomaHabl Napons
KOMaHAbl napons
0x6000 BUTO: ynpasneHue sbixogom RELAY1

BUT1: ynpasneHue Bbixogom Y1

YnpasneHue aHanoroebim Bbixogom AO1: (ToNbKO 3anuchb)

Appec 6a0Kkupylowei Copepumoe 610KUpyloLeit KomaHabl Napons
KOMaHAbl napons
0x7000 0~7FFF cooTeTcTByeT 0 %~100 %
7000 0~7FFF cooTeTtcTByeT 0 %~100 %
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OnucaHue oTKasa npeobpasosaTtens: (TONbKO UTeHue)

Appec oTKasa npeobpasoBartens MUHPopmauma 06 oTkase npeobpasoBatens
0x8000 0x0000 : 3ape3epBnpOBaHO
CooTBeTcTBYET OTOOPaXKaeMoMy Koay HeMCrnpaBHOCTU
0x8001 0x0000: oTKkasza HeT

0x0001: owmnbKa napons

0x0002: ownbKa KoMmaHAabl

0x0003: owwmnbKa KoHTpoAbHOM cymmbl (CRC)

0x0004: HeBepHbI agpec

0x0005: HeBepHbIM NapameTp

0x0006: HepgonNycTUMOE U3MEHEHMEe NapameTpa

0x0007: cuctema 610KMpoOBaHa

HanomuHaHue: B cyvae TONbKO YUTEHUA NOC/e NOCbIIKM KOMaHAbl AaHHbIEe A0/XKHbl 6bITb TakMmu: 0x01.

MpunoxeHue: Tabnnuya PyHKUNOHANBHDBIX NAPaMeTpPOB

Ecnn 3HayeHme F 7-41 He paBHO HY/LO, 3TO 3HAUYUT, YTO YCTAHOB/IEH NAPO/b 3aLLMTbI MAPAMETPOB, U BXOL B MEHIO
napameTpOB 3anpeLLeH, eC/iv He BBeAEH NPaBWU/bHbIN Naposib. YTobbl OTMEHUTb Naposib, HeobXxoAMMO
ycTaHoBUTb F7-41 B «0O».
MapameTpbl MeHI0 BbICTPOro AOCTyNa NAPOJIeM He 3aLLMLAoTCA.
B Tabanue GyHKLMIA UCNOb3YIOTCA CneaytoLLmMe CUMBOJIbI.
“$X”’: 03HauaeT, YTO YCTaHOBNEHHOE 3HaYeHMe NapameTpa MOKHO MeHSATb, Korga npeobpasosaTtesb
paboTaeT AN OCTaHOBAEH.
“I”: 03Havaert, yTo YCTaHOB/IEHHOE 3HaYeHWe NapameTpPa MOXKHO MEHATb TO/IbKO Koraa
npeobpasoBaTesb He paboTaer.

Ty R
o O3Hay4aeT, 4TO YMNC/10BOE 3HAYEHME NapaMeTpPa ABNIAETCA USMEPEHHBIM U HE MOXKET 6bITb U3MEHEHO.
“o7 O3Ha4aeT, 4To 3TO 3aBOACKOVI napameTp Nno ymoa4aHUo U MOXKET 6bITb YCTaHOBJ/IEH TO/ZIbKO
npounssoguntTenem.
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lpynna FO. basoBble pyHKLMM
Bepcua
FO-00 NpPOrpammHoOro - - HH
obecneyeHus
FO-01 MNpocmoTp mogenn |0: obwenpom 0 0
3aBUCUT
FO-02 HomMuHanbHbIA TOK |- 0,1A oT
mozenu
0: pa3OMKHYTbI1 KOHTYp ynpaBaeHuA
BEKTOPOM MOTOKa 1
FO-03 Pexkum ynpasneHus |1: pasoMKHYTbIA KOHTYp ynpaBaeHus 1 0
BEKTOPOM MOTOKa 2
2: ynpaB/ieHMe Mo HanpsaKeHUIO U YacToTe
0: KaHan KoMaHA NaHenn ynpasaeHua
(cBeToamon BbIKNIOYEH)
£0-04 Bbibop MCTOYHMKA 1: KaHan KomaHA KOHTaKToB 1 0
KOMaHg, (cBeToamon BKAOYEH)
2: KaHaN KOMaHA Yepes Nocne0BaTeNbHbIM
nopt (ceeToanon muraer)
0: umdpoBoEe NOBbILIEHME,
noHuKeHue (6e3 3anucu)
1: undposasn yctaHoBKka BBEPX, BHU3
(c 3anucbo)
NcTouHuK X 2:All
FO-06 . 1 1
OCHOBHOW YactoTbl  [3: Al 2
4. CkopocTb MS
5: PLC
6: PID

7: dUKcMpoBaHHas nepegaya
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0: umdpoBan ycTaHOBKa-NOBbIWEHME
noHuKeHue (6e3 3anucu)
1: undposasn yctaHoBKka BBEPX, BHU3
Bbibop (c 3anucbto)
BcnomoratenbHoro |2: All
F0-07 1 0 *
MCTOYHMKA YacToTbl |3: Al 2
Y 4: CkopocTtb MS
5: PLC
6: PID
7: ®MKcHpoBaHHaA nepeaaya
Bbibop
OTHOCUTENbHOTO
F0-08 3HavyeHwus 0: oTHOCUTENIbHAA MAKCMMabHaA YacToTa 1 0 ve
BCMOMOTATENbHOIO |1: OTHOCUTENIbHO MCTOYHMKA YacToTbl X
MCTOYHMKA YacTOTbl
Y
OMOJIHUTE/IbHbIN
FO-09 A 0 %~100 % 1% 100 % %
WMCTOYHUK YacToTbl Y
0: UCTOYHMK X OCHOBHO Y4acToThI
1: ICTOYHMK X OCHOBHOM YacTOTbl +
WMCTOYHUK AONONHUTENbHOM YacToTbl Y
2: NepeKkNtoYeHnEe MeXAY UCTOYHUKOM
OCHOBHOW 4acToTbl X M UICTOYHMKOM
A0NOAHUTENBHOM YacToTbl Y
3: nepektoYeHne MeXay MCTOYHMKOM
OCHOBHOW 4acToTbl X U (MCTOYHUK OCHOBHOM
Bbibop MCTOYHMKA N
FO-10 4acToTbl X + UCTOYHWUK JOMNONHUTENBHOM 1 0 Y
4acToTbl
yacToTbl Y)
4: nepeKkntoYeHne Mmexay UCTOYHUKOM
[ONONHUTENbHOM Y4acToTbl Y U (MCTOUYHMK
OCHOBHOWM 4acToTbl X + MCTOYHMK
AONONHUTENbHOM YacToTbl Y)
5: MaKCMMyM U3 UCTOYHMKA OCHOBHOWM
4acToTbl X U UCTOYHMKA AONONHUTENbHOM
yactotbl Y
F0-11 MNpeayctaHosneHHas |0,00 MN'y~0,00 40 MaKCMMAa/IbHOM YacToThbI 0,011y 50,00y |¥¢
yacToTa FO-14 ! !
0: BpaleHMe B NPAMOM HanpaBaeHUn
HanpasneHue patl P P
FO-13 BpaLLeHIs 1: BpalieHune B 06paTHOM HanpasBAeHUMU 1 0 ) ¢
P 2: 6e3 obpaTHOro BpaLLeHus
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FO-14 Makcumanshan 150 00 ry~400,00 My 1 5000 |
YyacToTa
0: yctaHoBKa FO-16
UcTtouHuKk yactotbl |1: Al'l
FO-15 1 0
BepxHero npegena |2:Al2 *
3: ycTaHOBKa MO KaHany CBA3M
OT HUXHero npeaena yactotbl FO-18 go
FO-16 BepxHAs yacToTa MAKCUMANBHOM YacToTbl FO-14 0,01y, 50,00 Ty |y
CmeleHue
FO-17 BepxHero npegena |oT 0,00 'y Ao MaKkcMmanbHoM YacTtoTbl FO-14 (0,01 My, 0,00 I'y, %
4yacToTbI
HW»KHWI npeaen o1 0,00 'y, 4O BEPXHErO Npeaena 4actoThbl
FO-18 YacToThl FO-16 0,01 My 0,00Ty |3
FO-23 Bpems pasroHa 1 0,0 ¢~3000,0 c 0,1c 20,0c %
FO-24 ?pe""” TOPMOMERVA | 5 0 ¢~3000,0 c 0,1c 200c  |¥¢
3asucut
FO-26 H 1,0 KFu~15,0 Kr 0,1 Kr
ecyluan yactoTa , u~15, L, , L, o7 Tvna 3%
0: ®ukcuposaHHasa UMM, TemnepaTypHasn
NoACTPOMKA HeCyLLeM YacTOTbl HEAKTUBHA
1: MpowussonbHaa LUNM, TemnepaTypHas
BblbOp NOACTPOMKN |NOACTPOIMKA HecyLen YacToTbl HEaKTMBHA
FO-27 y N 1 2 w
HecyLwen 4actoTbl 2: LWUNM, TemnepatypHaa NnoacTpomKa
HecyLLel YacToTbl HEaKTUBHA
3: MpounssonbHaa LUNM, TemnepatypHas
NoACTPOMKA HecyLLLen YacToTbl aKTUBHA
0: HeT
1: BOCCTAHOB/IEHME 3aBOACKON YCTaHOBKM
F0-28 NHuumnanmsauma Mo YMOJIYAHUIO 1 0 *
napameTpos 2: npeapiaywme nosb3oBaTebCKNe
napameTpbl NPY OTKa3e No NUTAHUIO
3: perucTpauma oTKasa
Mpynna F1. YnpaBneHue 3anyckom / ocTaHOBOM
0: npsimoi4 3anyckK
F1-00 Pexnm 3anycka 1: NOBTOpPHbIM 3aNYyCK C OTCAEKMBAHNEM 1 0 ). ¢
CKOPOCTH
0: HauMHaeTcA € YacToTbl NPU OCTaHOBE
F1-01 BapuaHT 3anycka 1: HauMHaeTcA ¢ Hy1eBOM CKOPOCTH 2 0 ). ¢

2: HaUMHAETCA C MaKCMMAaJIbHOM YacToThbl
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Koza ¢dyHKumu

HanmeHoBaHue

[wnana3oH

YCTaHOBKM

MwuHUManbHas

eaunHuua

3aBoacKasn
YCTaHOBKa Nno

yMoAn4aHUo

N3meHeHne

F1-02

MaKcMManbHbIN TOK
OoTCcnexunBaHuA
CKOpOoCTH

30 %~180 %

1%

100 %

F1-03

bbicTpoe naun
meaNieHHoe
OTCNEXUBaHUE
CKOpOCTH

1~100

20

F1-04

YacTtoTa
npw 3anycke

0,00 I"'y~10,00 Iy,

0,01 Ty,

0,00 'y,

*

F1-05

Bpema yaepraHua
Ha4ya/IbHOM YacToThI

0,0c~36,0c

0,1c

0,0c

F1-06

MocT. TOK
npepbiBaHNA
npw 3anycke

0 %~100 %

%

0%

F1-07

Bpemsa npepbiBaHUA
MOCT. TOKa
npw 3anycke

0,0~36,0 ¢

0,1c

0,0c

F1-09

HavanbHoe Bpemsa S-
obpasHoit Kpmneomn
YCKOpeHus

0,00 c~25,00 ¢

0,01c

1,00 c

F1-10

KoHeuyHoe Bpemsa S-
obpasHoit Kpnsomn
YCKOpeHuA

0,00 c~25,00 ¢

0,01c

1,00 c

F1-11

HavanbHoe Bpemsa S-
06pasHoit KpMBOIA
TOPMOXKEHUA

0,00 c~25,00 c

0,01c

1,00 c

F1-12

KoHe4yHoe Bpemsa S-
0bpasHoit KpMBOIA
TOPMOXKEHUA

0,00 c~25,00 c

0,01c

1,00 c

F1-13

BapmaHT OCTaHOBa

0: NnNaBHbI OCTaHOB

1 I'IpOM3BOJ'IbeIﬁ OCTaHOB

F1-14

HavanbHaA yacroTa
TOPMOXKEHUNA
npum oCtaHoBe

0,00 Nny~FO-14

0,01y,

0,00 Iy,

F1-16

MocT. TOK
TOPMOXKEHUA
npu ocTaHoBe

0 %~100 %

1%

0%

F1-17

Bpema nocT. ToKa
TOPMOXKEHUA
npu ocTaHoBe

0,0c~36,0c

0,1c

0,0c

F1-18

Hopma
NCNoNb30BaHuWA
TOpMO3a

0 %~100 %

%

100 %
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0: HeaKTUBeH
MepesanyckK
1: HauMHaeTcA ¢ YacToTbl NPU OCTaHOBE
F1-19 npu NpepbiBaHMA . 1 0
2: HAYMHaeTcA C MMHUMANIbHOM YacTOTbl
nUTaHUA N
3: npamoi 3anyck
onycTMmoe Bpems
F1-20 Aony PEMA 19,0 c~5,0 ¢ 0lc 1,0 ¢
OTCYTCTBMA NUTAHUA
Bpema oxknpgaHua
F1-21 BOCCTAHOBJIEHUA 0,0c~50,0 c 0,1c 1,0c
nNUTaHUA
Bbibop pyHKLUMM
BPEMEHHOro 0: HeaKTUBHa
F1-23 P 1 0
ocraHosa / 1: aKTMBHa
OTCYTCTBMA OCTAHOBA
CKOpPOCTb CHUMXKEHUSA
4yacToTbl o~3
F1-24 npuv BpeMeHHOM 1 1
octaHoBe/
OTCYTCTBMM OCTAHOBA
Mpynna F2. MapameTpbl ynpaBaeHUa HanpaxeHue/yacrtota
0: npAMasa 3aBUCMMOCTb YacTOTbl OT
HaNpPAXKeHUs
1: MHOTOTOYE4YHAA 3aBUCMMOCTb YacCTOTbl OT
F2-00 3agaHue rpadumka 0 0
HanNpPAXXeHus
2: KBagpaTMyHasA 3aBMCUMOCTb YacTOTbl OT
HanpsAXKeHns
HeHopmanbHoe
F2-01 nosegeHune 0,0 %~30,0 % 0,1% 1.0%
KpPYyTALLErO MOMEHTA
YacTtoTa oTceukmn
HEeHOPMabHOIo
F2-02 P 0,00 lNnu~maKcrumanbHasA YacToTa 0,01l 30y,
noseaeHmn
KpPYyTALLErO MOMEHTA
3HayeHue YacToTbl
F2-03 1 F1 3aBucMmocTtmn 0,00 Nl'uy~HomMmMHanbHana Yyactota asuratens |0,01 Iy, 0,00 I'y,
V/F
3HayeHune
F2-04 HanpAxeHua 1 V1 0,0%~100,0% 0,1% 0,0%

3asucumocTtun V/F
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3HayeHue YacToTbl
F2-05 2 F2 3aBUCMMOCTH 0,00 N'u~HoOMMHanbHanA Yactota asuratena 0,01 Iy, 0,00 'y, ) ¢
V/F
3HayeHune
F2-06 HanpAaxkeHua 2 V2 0,0%~100,0% 0,1% 0,0% ). ¢
3asucumocTtun V/F
3HayeHue YacToTbl
F2-07 3 F3 3aBucumocTtun 0,00 Ny~HOMUMHanbHanA vYactota gsuratena 0,01 Ny, 0,00 Ny *
V/F
3HayeHune
F2-08 HanpAaxkeHua 3 V3 0,0%~100,0% 0,1% 0,0% *
3asucumoctn V/F
Koadduument
F2-09 KOMMNeHCcauum 0,0 %~200,0 % 0,1% 0,0 % 7,"{
CKO/IbXKEHUSA
0: HeaKTMBHa
F2-10 AVR 1: AocrynHa 1 2 Y
2: HeEaKTMBHa TOJIbKO BO BpeMs
TOPMOXKEHUA
CreneHb
F2-11 nogas/ieHnsA 0~100 1 0
KonebaHui
£2.12 ABTOMaTUYeCKasA 0: HeaKTMBHa 1 0 *
3KOHOMMSA sHeprnn | 1: aKTMBHa
pynna F3. MapameTpbl BEKTOPHOrO ynpaBieHUA
F3-00 ::;L‘:;amemﬂ e |100Tu~FO-14 0,01y 10,00  |¥%
F3-01 i:f::\i/rl'onoc"' 0,00 [y~FO-14 0.01ry 5,00 Y
F3-02 ::;L‘:;amemﬂ e, [10,00 ru~FO-14 0,01y 50,00 |v¢
F3-03 i:f::\i/rz'onoc"' 0,00 [y~FO-14 0.01ry 5,00 Y
MponopuMoHanbHoe
F3-04 ycuneHue ckopoctn [10~1000 1 100 3%
Ha cpeaHel YyacToTe
Bpemsa
F3-05 nMHTerpuposaHmna Ha 0,01 ¢~10,00 ¢ 0,01c 1,20 c %
cpeaHei yactoTe
MponopumnoHanbHoe
F3-06 ycuneHune ckopoctn (1071000 1 120 %
Ha HUXKHEeN YacToTe
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Bpems
F3-07 nMHTerpuposaHma Ha 0,01 ¢~10,00 ¢ 0,01c 1,00 c 7,"{
HM3KOM YacToTe
MponopunoHanbHoe
F3-08 ycuneHue ckopoctn [10~1000 1 80 %
Ha BbICOKOW YacToTe
Bpemsa
F3-09 nMHTerpuposaHma Ha 0,01 ¢~10,00 ¢ 0,01c 2,00 c 7,"{
BbICOKOM YacToTe
F3-10 Kpusas ocnabnenns |, o o1 o 1% 100%  |¥%
NoTOKa
F3-15 3HauyeHue uHepummn 1765535 [0.0001 Kr*m?] 1 64 %
YBenunuenume
F3-16 KpyTawero momeHTa |0 %~200 % 1% 100 % 3%
npwn HWU3KOM YacToTe
Koadduumnent
F3-17 KOoMneHcaunm 50%~200 % 1% 100 % 3%
CKO/IbXKEeHUA
MocToAHHaA
F3-18 BpemMeHu KomaHabl |0 mc~65535 mc 1 mc 10 mc *
CKOpPOCTH
MNocTtoAHHasA
F3-19 BPEMERMKORTYPA 15 000 ¢~0,100 ¢ c 0,000c |v¢
perynmposaHuma
CKopoCTH
0: F3-21
NCTOYHMK BEPXHETO 1Al
F3-20 npegena Kpyrawero 2: Al 2 1 0 7,"(
MOMEHTa '
3: ycTaHOBKa NO KaHany cBA3U
F3-21 BepxHun npeaen | o.vr00,0 % 0,1% 180,0% |¥¢
KPYTALLErO MOMEHTA
lpynna F4. NMapameTpbl gBuratens
Bbibop HacTpoiKkn O: ner
F4-00 P P 1: cTaTMyecKan HacTpomKa 1 0 ) ¢
asurartens .
2: NONIHAA HACTPOMKa
HomunHanbHaA 3asueut
F4-01 0,4 KBT~1000,0 KBT 0,1 KBT oT ). ¢
MOLLIHOCTb
moaenmn
HomuHanbHoe 3asucut
F4-02 0 B~440 B 1B oT ). ¢
HanpsKeHue
moaenmn
F4-03 NMontoca aguratens |2~64 2 4 ) ¢
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3aBucuT
F4-04 HomuHanbHbIM TOK |0,1 A~3000,0 A 0,1A oT
Mmoaenmn
F4-05 HomuHanbHas 0,00 My~FO-14 0,01 My 50,00
yacrtoTa
HomuHanbHas 3asuent
F4-06 0 06/munH~30 000 06/MUH 1 06/MuH oT
YyacToTa BpalleHuA
Mmoaenu
3aBucut
F4-07 ToK xonoctoro xoga |0,1 A~1500,0 A 0,1A oT 7,"(
Mmoaenu
ConpoTtmsneHune 3asuent
F4-08 P 0,001 Om~65,535 Om 0,001 Om oT %
cTatopa
Mmoaenmn
ConpoTtmsneHune 3asuent
F4-09 P 0,001 Om~65,535 Om 0,001 Om oT %
poTopa
Mmoaenmn
B3anmHas 3asuent
F4-10 0,1 mfH~655,35 mlH 0,1 mlH oT 7,"(
MHAOYKTUBHOCTb
Mmoaenmn
MHAYKTUBHOCTb 3asuent
F4-11 Ay 0,01 MMH~65,535 MH 0.01mMMH  |oT
YTEUKM
Mmoaenmn
F4-12 yekopenme nonon |, e 1 5000  |¥%
HACTPOMKM
F4-13 3ameanenve )64 000 1 5000 Y
NOJIHON HACTPOMKM
Mpynna F5. BxoaHble KOHTaKTbI
Bbibop pyHKLUMM 0: HeT
F5-00 KoHTaKTta DI1 1: BpaweHne B NpAMOM HanpaB/eHUn 1 1 ) ¢
pesnctopa (FWD)
Bbibop pyHKLUMM 2: BpaweHue B obpaTHOM HanpaBaeHUn
F5-01 KoHTaKTa D12 (REV) 1 2 *
3: ynpaBaeHue no Tpem nposodam
F5.02 Bbibop pyHKLUMM ynp p posoj, 1 9 *
KoHTaKTta DI3 4: TON4YKOBOE NepemelLeHme B MPAMOM
F5-03 Bbi6op dyHKLMM HanpasneHuu (FJOG) 1 12 Y

KoHTakTa DI4

5: TonykoBOE NepemelleHme B 0b6paTHOM
HanpasneHun (RJIOG)

6: KOHTAKT yBennyeHmsa UP

7: KOHTAKT ymeHbweHmna DOWN

8: NPOM3BONbHbIN OCTAaHOB

9: cbpoc npu oTkase (RESET)

10: naysa B pabote
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F5-03 Bbibop pyHKLUMM 11: BHEWHAA HEUCNPABHOCTb, HOPpManbHO |1 12
KOHTaKTa DI4 Pa30MKHYTbIN BXOL,
12: KOHTaKT 1 ckopoctn MS
13: KOHTaKT 2 ckopoctn MS
14: KOHTaKT 3 ckopoctn MS
15: KOHTaKT 4 ckopoctn MS
16: KoHTaKT 1 BbIGOPaA BpemeHu pasroHa /
TOPMOXKEHUA
17: KOHTaKT 2 BbibOpa BpemeHu pasroHa /
TOPMOXKEHUA
18: nepekntoYeHME NCTOYHMKA YaCTOTbl
19: cHaTHe yctaHoBOK UP 1 DOWN (KOHTaKT
W Knasuatypa)
20: KOHTAKT NepeKNtoYeHNA BbINOAHEHUA
KOMaHA,
21: aKTUMBHOCTb Pa3roHa U TOPMOKEHUA
22: naysa PID
23: nepe3sanyck coctoaHmna PLC
24: nay3a 4acToTbl KaYaHuA
25: Bxog, 3anycKa Taimepa
26: KOMaHAa TOPMO3a
27: BHELHWI OTKa3, HOPMAIbHO 3aMKHYTbIN
BXOJ,
F5-10 gge""“ PuALTPALMA |1 100 mc 1 mc 10 mc
0: oBYXNPOBOAHOM perKnm paboTbl 1
F5.11 Pexknm KomaHg Ha |1: BYXNpOBOAHOMN PeXUM 2 1 0
OCHOBE KOHTAKTOB |2: TpexnpoBogHoOM pexum 1
3: TpexnpoBoAHOM pexum 2
CkopocTtb
ysenunyexus /
F5-12 YMeHbLIEHNA Npu 0,01 Mu/c™~100,00 lu/c 0,01 Nu/c 1,00 ly/c
ynpasaeHun yepes
KOHTaKT
FS-15  |NMAMBISHSI g 00 B~10,00 8 0,018 08
BXOAHOM curHan All,
MaKkcuMManbHbli
F5-16 soanon caran Al | 1060 %~ 100,0 % 0,1% 0,0%
OTHOCUTENbHAsA
YCTAHOBKaA
F5-17 MakeumanbHelt g o4 geig 00 B 0,018 10,00 B
Bxoa All
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MaKcmanbHbIi
F5-18 soanon caran Al | 00,0 %~100,0 % 0,1% 1000% |3
OTHOCUTENbHAA
YyCTaHOBKa
F5-19 Boema gunstpauun | 5, w10 00 ¢ 0,01 ¢ 0,10c |¥%
ans sxoaa All
FS-20 |MMMMMATSHBIT G 60 B~10,00 B 0,018 0,008
BXOAHOM curHan Al2
MWHUMaNbHBbIN
F5-21 BoaHon carHan Al2, | 106,0 %~100,0 % 0,1% 00% |
OTHOCUTENbHAA
YyCTaHOBKa
FS-22 | MoKCMMATEBIT 4 60 B~10,00 B 0,018 10,008 |¥¢
BXOAHOM curHan Al2
MaKkcuMManbHbli
F5-23 BoAHon cnman Al2, 1 40,0 %+~100,0 % 0,1% 1000% |¥¢
OTHOCUTENbHAA
YyCTaHOBKa
F5-24 Boema gunstpaumn | 5, w10 00 ¢ 0,01 ¢ 0,10c |v¢
ans sxoaa All
pynna F6. BbixoAHble KOHTAKTbI
F6-00 Bbibop peneitHoro |0: HeT 1 2 %
BbIxoAa 1 nnatbl 1: B pabote
ynpasneHua 2: BbIBOA, aBapum
F6-02 Bbi6op Bbixoga Y1  |3: Hannume FDT obHapyKeHWA ypOBHA
YyacToTbl
4: noslyYeHuMe YacToTbl
5: npu HyNeBoOW CKOPOCTU
6: NnpeaBapuUTENbHbIA aBapUMHbBIN CUTHaN
neperpysku apuraTtens
7: npeABapuUTeNbHbIA aBapUMHbBIN CUTHaN
neperpysku npeobpasosaTens
8: oKoH4YaHue uukna PLC
9: OKOHYaHMe BpeMeHMU paboTbl
1 1 %
10: orpaHuyeHmne YacToTsl In
11: roToBHOCTb K paboTte
12: AI1>AI2
13: pocTnKeHmne BepxHero npegena
YyacToThbl
14: pocTUKEeHME HUKHEro Npeaena 4actoTbl
15: BbIXOZ4, COCTOAHMA HEAOCTAaTOYHOTO
HanpsaXKeHun
16: ycTaHOBKa NO KaHany CBA3MU
17: dbyHKUMA BbIXOAa Talimepa
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F6-09 Bbibop Bbixoga AO1 |0: pabouas yactoTa 1 0 %
1: 3agaHHaA yacToTa
2: BbIXOAHOW TOK
3: BbIXO4HasA MOLLHOCTb
4: BbIXOZ4HOE HanpsXeHue
5:Al1
6: Al2
7: ycTaHOBKaA NO KaHa/y CBA3M
F6-12 E;Zit:ﬁ:?; | [100,0%~100,0% 0,1% 00% |
F6-13 Ycunenume AO1 -10B8~10,00 B 0,01B 1,00B %
lpynna F7. JononHutenbHas dyHKUMA M GyHKUMA MHTepdeiica YenoBeKk-mallmHa
Paboyas yacTtoTa
F7-00 TOJIYKOBOTO 0,00 Nnu~maKcrumanbHaA YacToTa 0,01Tmy 6,00 'y, 7,"(
nepemeLleHmn
Bpems pasroHa npwu
F7-01 TO/IYKOBOM 0,0 c~3000,0c 0,1c 20,0 c 7,"(
nepemeLLeHnn
Bpemsa TopmoxkeHua
F7-02 npu TONYKOBOM 0,0 c~3000,0c 0,1c 20,0 c 7,"(
nepemeLLeHmnmn
F7-03 Bpemsa pasroHa 2 0,0 c~3000,0c 0,1c 20,0 c 7,"(
F7-04 Bpemsa TopmoxkeHnuna 2 |0,0 c ~3000,0 ¢ 0,1c 20,0 c 7,"(
F7-05 Bpems pasroHa 3 0,0 c~3000,0c 0,1c 20,0c %
F7-06 Bpems TopmoxkeHuna 3 |0,0 c ~3000,0 ¢ 0,1c 20,0c %
F7-07 Bpems pa3sroHa 4 0,0 c~3000,0c 0,1c 20,0c %
F7-08 Bpems TopmoxxeHna 4 |0,0 c ~3000,0 ¢ 0,1c 20,0c %
F7-09 YacTtoTa cKauyka 1 0,00 Nu~maKcrumanbHaA YacToTa 0,01Tmy 0,00 Iy, 7,"(
F7-10 YacToTa cKayka 2 0,00 Nnu~maKcrumanbHaA YacToTa 0,01Tmy 0,00 Iy, 7,"(
F7-11 YacToTa cKauka 3 0,00 Nnu~maKcrumanbHaA YacToTa 0,01Tmy 0,00 Iy, 7,"(
F7-12 YacTtoTa cKauka 4 0,00 Nnu~maKcumanbHaA YacToTa 0,01l 0,00 I'y, %
F7-13 YacTtoTa cKauKka 5 0,00 Nnu~maKcrumanbHanA YacToTa 0,01l 0,00 I'y, %
F7-14 YacTtoTa cKauyka 6 0,00 Nnu~maKcumanbHaA YacToTa 0,01l 0,00 I'y, %
Bpemsa mepTBOM 30HbI
F7-15 bV BpaLieHi 8 0,0 ¢~3000,0 c 0,1c 0,0c 72(
npamom/o6patHom
HanpaBAeHUN
HevictBue B cnydae, |0: paboTaTb Ha HUMKHEN NpeaenbHoM 1 0 %
£7.17 Koraa 3agaHHas yactoTe
YyacToTa HUKe 1: ocTtaHoOB

HUXHEero npeaena

2: paboTaTb NP HY/IEBOI CKOPOCTH
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718 YnpasneHue 0,00 Fu~10,00 My 0,01 Iy 0,00y |¥¢
nageHvem
Bpems 3agepkn s |0,0 ¢~600,0 c 0,1c 300 c DA¢
cny4vae, Korga
F7-19 YacToTa HUXKe
HWXXHero npeaena
npu ocTaHoBe
F7-20 3aAarHoe Bpems 0 vacos™~65535 vacos 1yac 65535
paboTbl yacos
3HayeHue NpoBepKH
F7-22 YyacToTbl (ypoBEHb 0,00 Nnu~maKcrumanbHasA YacToTa 0,01Tmy 50,00 Ny, |Yy
FDT)
ictepesnc
F7-23 nposepku yactotbl |0,0 %~100,0 % (yposeHb FDT) 0,1% 5,0% %
(rnctepesuc FDT)
Amnauntyga
F7-24 noasnenus yactotbl 0,0 %~ 100,0 % oT makcumanbHol Yactotbl |0,1 % 0,0 % 7,"(
npu Nposepke
£7.26 Bpems paﬁ(szI no  |0: npogonKatb paboty 1 0 *
Bblbopa aencTeus 1: ocTaHoOB
0: aKTMBHa B peXXnme ynpasieHns c
KNnasmaTtypbl
1: GyHKLMA OCTaHOBA aKTUBHA NpwU
®yHKUMA ocTaHOBa / |ynNpaBaAeHUN OT KOHTAKTOB
F7-27 cbpoca 2: pyHKuUMA cbpoca Npu ocTaHOBe aKTMBHa |1 0 DA¢
(STOP/RESET) npu ynpasaeHnn oT KOHTaKToB
3: 06e K/iaBMLWIM: OCTAHOBA M cbpoca npu
OCTaHOBE aKTMBHbI NPY YNPaBAEHUM OT
KOHTAKTOB
DyHKLUNA 0: KnaBuwa ¢yHKLMN TONYKOBOIO
£7.28 TONYKOBOIO nepemeLLeHua 1 0 *
nepemeLLeHusa ¢ 1: Knasuwa GyHKLMM NepekatoveHma
KNaBuMaTypbl MeXKAy NpPaBbiM U 1IEBbIM BpaLLeHUEM
MapameTpbl
F7-29 paouero 1-16383 1 1023 |3
CBETOAMOAHOIO
avcnnen
MNapameTpel
F7-30 CBETOAVMOAROTO  11~127 1 63 Y
aucnnea npm
OoCTaHOBe
Koadduumnent
F7-31 oTobparkeHus 0,001~10,000 0,001 1,000 7,"(
CKOPOCTU Harpysku
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F7-32 Temneparypa 0°C~100 °C 1°C ;
paguatopa
F7-34 CymmapHoe Bpema |1/, 1 MuH 0
paboTbl (MUHYTHI)
F7-35 CYMMapHO® BPEMA |1 oc e e 1 cyTku 0
paboTbl (cyTKNM)
0: BEHTUAATOP NPOAOKAET paboTaTtb
1: octaHaBAuBaeT paboTy Ha OAHY MUHYTY U
oCTaHaB/MBaeTcA
£7.36 Bbibop ynpaeneHus |2: geicTeme npu 3anycke / octaHoBe Ha 1 1
BEHTUNATOPOM Apansepe
3: npoBepKa AOCTUXKEHUA TeMNepaTypoit
pagmaTopa 3HayeHus B 50 °C, a 3aTem
NMOBTOPHbIN 3anycK
®yHKLMA )
F7-37 NPUOCTaHOBKM 0 HeakTeHa 1 0
1: akTUBHA
nozayv Bogbl
Bpema 3aaeprKkun
F7-38 npu Bo3obHosneHun |0,0 ¢~600,0 ¢ 0,1c 1,0c
nozayu
AavtenbHoCTb
F7-39 Talimepa B 0,0 ¢~6000,0 ¢ 0,1c 2¢c
coctoaHuu DI-on
AavtenbHoCTb
F7-40 Tanmepa B 0,0 c~6000,0 c 0,1c 2¢C
coctosiHum DI-off
£7.41 3anycK GyHKUMK 0: HeaKTUBHa 1 1
3aWmThI 1: aKTMBHA
Bpemsa 3aaepKu
F7-42 HEMOCPEACTBERHOTO |1 4 ¢~60,0 ¢ 0,1c 1lc
3anycka npu
NUTaHUU
F7-49 rlonb3osare/ckii | 465535 1 00000
naposb
Mpynna F8. OnucaHne napameTpos coeanHeHUA
0: 300 6uT/cC
1: 600 6ut/c
2: 1200 6ut/c
3: 2400 6uT/c
F8-00 CkopocTb nepegaumn 4: 4800 6uT/c 1 5
5: 9600 6uT/c
6:19 200 6uTt/c
7: 38 400 6uT/C
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0: npoBepKu HeT: dopmaT AaHHbIX <8, N, 2>
1: npoBepka YeTHOro naputeTa: popmar
F8-01 dopmaTt gaHHbIX haHHbIX <8, E, 1> 1 0 7,"(
2: npoBepKa HeYeTHoro napuTeta: popmat
AaHHbIX <8, 0, 1>
F3-02 NokanbHbIi agpec 0~247(0 — agpec WupoKoBeLaTesibHoM 1 1 ve
nepeaaun)
F8-03 3apepKKa oTBeTa 0 mc™~20 mc 1mc 10 mc %
JononHutenbHoe
F8-04 Bpemsa npu 0,0c~60,0 c 0,1c 0,0c 7,"(
coevHEeHUN
lpynna F9. HencnpasHOCTK 1 3aWMTA
Beibop sauurel 0: HeaKTuBeH
F9-00 ABuratens ot 1. aKTHBHA 1 1 %
neperpysKku
CreneHb 3awuThl
Fo-01 asuratena oT 0,20~10,00 0,01 1,00 7,"(
neperpysKku
Koadduumnent
npeasapuTesibHOro
F9-02 npegynpexaenma |50 %~100 % 1% 80 % %
npu neperpyske
asvratens
Koadduumnent
F9-03 MEPEHANPAMERNA 114 04~100 % 1 50 % g
npu notepe
CKOpOCTH
MepeHanpsxkeHue
npu 3awmTe ot
F9-04 nepeHanpsxenna 120 %~150 % 1% 130 % 3%
npu notepe
CKOpoCTH
KoadounumeHt
£9-05 npesbIeHNA TOKa 0~100 1 20 e
npu notepe
CKopoCTH
YpoBeHb TOKa gnA
3aWmTbl OT
F9-06 ONPOKMAbIBAHUA 100 %~200 % 1% 180 % 3%
(npw npeBbiWwEeHUN
TOKa)
Bpems
F9-11 aBToMaTuueckoro  |0~3 1 0 %
cbpoca oTKasa
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Koa, dyHKumm

HammeHoBaHue

AnanasoH
YCTaHOBKM

MuHnmanbHas

eanHuLa

3aBoAackan
yCTaHOBKa Mo

YMONYaHUIO

N3meHeHne

F9-12

CpabaTtblBaHue pene
B Mpouecce
aBTOMATUYECKOro
cbpoca oTKasa

0: HeaKTMBHa
1: akTMBHa

F9-13

UHTepsan
aBTOMaTUYECKOro
cbpoca oTKasa

0,1¢~100,0 c

0,1c

1.0

F9-14

3awuTa oT OTKasa
BXOAHOM ¢asbl

. HEAKTUBHaA
. dKTUBHA

F9-15

3awuTa oT OTKasa
BbIXOAHOM dasbl

. HEAKTUBHaA

X

Fo-16

MepBbI TUN OTKa3a

F9-17

BTopoii TMN oTKasa

F9-18

TpeTtuit TMN OTKasa

: HeT
: 3awmTa 610Ka npeobpasosaTena (ERROL)
: Meperpy3ka annapaTHbIX CPeACTB MO TOKY
(ERRO2)
3: Meperpy3Ka annapaTHbIX CPeAcTB Mo
HanpsaxeHuto (ERRO3)
4: MNeperpysKa no Toky npu pasroHe (ERRO4)
5: MNeperpy3Ka no TOKy Npu TOPMOKeHNU
(ERRO5)
6. Meperpyska no TOKy Npu NOCTOAHHOWN
cKkopocTu (Err06)
7: Neperpy3Ka no TOKy Npu ocTaHoBe
(ERRO7)
8: MeperpysKa No HanpaxeHuo Npu
pasroHe (ERR08)
9: MeperpysKa No HanpaXeHUo Npu
TopmokeHunn (ERRO9)
10: MNMeperpysKka No HaNPAXeHWUIO Npu
noctosiHHoM ckopocTu (ERR10)
11: MNMeperpy3sKa No HaNPAXeHWUIO Npu
ocTtaHose (ERR 11)
12. HepgocTaTouHoe HanpsxeHue (ERR12)
13: Neperpyska npeobpasosaTensa (ERR13)
14: Neperpyska asuratena (ERR14)
15: Neperpes moayna (ERR15)
16: OTKas npeobpasosatenn AD (ERR16)
17: ObHapy»KeHne HegonycTMMoro Toka U
(ERR17)
18: ObHapy»KeHMe HeaonycTUMOro Toka IV
(ERR18)
19: ObHapyKeHune HegonycTMMmoro Toka IW
(ERR19)

0
1
0
1: akTUBHaA
0
1
2
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20 KopoTKoe 3amblkaHue Ha 3emto (ERR20)
21: OTKas HacTponkm geuratensa (ERR21)
F9-18 Tpetuii Tun otkasa | 22: 3apesepsuposaH (ERR22) - - °
23: OtcytcTBue ¢dasbl Ha Bxoge (ERR23)
24: OtcytcTBue ¢dasbl Ha Bbixoge (ERR24)
25. HencnpaBHOCTb Npu XpaHeHUH
napameTpos (Err25)
Tun camoro 26: Tpuxabl BBEZleH HEBEPHbIN Naposib
F9-19 nocnegHero oTkasa (ERR26) - - ¢
27: OTka3 coeanHeHus (ERR27)
28. OTKas BHellHero obopyaosaHua (ERR28)
F9-20 YactoTa npu OTKase |— - - °
F9-21 TOK npu oTKase - - - °
£9-27 HanpsixkeHne wuHbl | _ _ .
npv oTKase
CocrosiHMe BXOAHbIX
F9-23 KOHTAKTOB Npu - - - °
OTKase
£9-24 BbIXOAHOM KOHTAKT B| _ _ .
MOMEHT OTKasa
pynna FA. ®yHKuya NMUI-perynmpoBaHua
0: FA-01
OnopHbIn 1:Al'l
FA-00 WUCTOYHUK PID 2: Al2 . 0 w
3: ycTaHOBKa MO KaHa/y CBA3M
FA-01 OnopHoe sHauerne |, o 100 o9 0,1% 500% |Y¢
PID Ha KnaBmatype
AavtenbHoCTb
FA-02 MameRennn 0,0 ¢~3000,0 ¢ 01c Oc Yo
OMNOPHOTO 3HaYeHMsA
PID
0:All
NcTouHMK obpaTHoM |1: Al 2
FA-03 ceasu PID 2: AI1-AI2 ! 0 *
3: yCcTaHOBKa MO KaHa/y CBA3M
HanpasneHue 0: NonoxutenbHoe aelicTeune
FA-04 peicteus PID 1: O6bpaTHoe aencrene ! 0 w
[dunanasoH obpaTHo
FA-05 CBA3U OMNOPHOro 0~65535 1 1000 %
3HaveHua PID
FA-06 flponopumMoHancHoe | .1 g 0.1 20.0 g
ycuneHue P
FA-07 Bpema 0,01 ¢~10,00 ¢ 0,01 ¢ 2,00c  |¥¢

WHTerpupoBaHus 1
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Bpemsa
FA-08 anddepeHumpo- 0,00 ¢~10,00 c 0,01c 0,00 c %
BaHuAa D
YacroTa cpesa npu
BPaLLEHUN B N
FA-09 o6paTHom 0,00 MNy~makcMmanbHaa YyacToTa 0,01 Ty 2,00 Iy %
HanpasAeHUU
FA-10 Mpeaensroe 0,0 %~ 100,0 % 0,1% 00% |
OTKNOHEHWNE
pynna FB. YacTtoTa KayaHuA
FB-00 Pexum 3agaHun 0: OTHOCUTENLHO LeHTPaIbHOM YacTOTbI 0 0 e
YacToTbl KayaHus 1: OTHOCMTENIbHO MaKCMMa/IbHOM YacTOTbl
FB-01 AMIIIMTYAA HACTOTb! | 1 0/ 1000 % 0,1% 00% |
KayaHus
FB-02 AMIIIMTYAA HACTOTL! | 1 o/ e () 5 0,1% 00% |
nepenoma
FB-03 LK Kaaru 0,1¢~3000,0¢ 01c 100c  |¥
YacToTbl
MocToAaHHaA
FB-04 BpeEMenU 0,1 %~ 100,0 % 0,1% 500% |v¢
HapacTaHus
TPEYro/ibHOM BOJIHbI
Mpynna FC. ®yHKums ckopoctn MS n npoctasa pyHKuma PLC
FC-00 CkopocTs MS 0 oT OTpMLI,aTeﬂbHOI:I MaKCMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-01 CopocTh MS 1 oT OTpMLI,aTeﬂbHOI:I MaKCHMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-02 CopocTh MS 2 oT OTpMLI,aTeﬂbHOI:I MaKCMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-03 CopocTs MS 3 oT OTpMLI,aTeﬂbHOI:I MaKCMMaJsIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-04 CopocTs MS 4 oT OTpMLI,aTeﬂbHOI:I MaKCHMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-05 CopocTs MS 5 oT OTpMLI,aTeﬂbHOI:I MaKCHMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-06 CkopocTs MS 6 oT OTpMLI,aTeﬂbHOI:I MaKCHMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMMaNbHOM YacToTbl
FC-07 CopocTh MS 7 oT OTpMLI,aTeﬂbHOI:I MaKCHMMasIbHOM YacToTbI 01ry 00Ty e
A0 MaKCMManbHOM YacToTbl
FC-08 CopocTh MS 8 oT OTpMLI,aTeﬂbHOI:I MaKCHMMasIbHOM YacToTbI 01ry 00Ty e
[0 MaKCMManbHOM Y4acToTbl
FC-09 CopocTh MS 9 OT OTPULLATE/IbHOM MAKCUMAJIbHOM YacTOTbl 01ry 00Ty e

Ao MaKCMMa/IbHOM 4acToTbl
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Mpeobpasosatens C220/C420 obuiero HasHauyeHUA C ynpasaeHUeM BEKTOPOM NOTOKa
PykoBoacTBO Nnosib3oBaTtens
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EC-10 CkopocTs MS 10 oT 0TpmuaTeanoE| MaKCMMabHOM Y4acToTbl 01my 0,0y ve
[0 MAKCMMAJIbHOWM YacToTbl
FC11 CkopocTb MS 11 oT 0TpmuaTeanoE| MaKCMMaIbHOM Y4acToTbl 01my 0,0y ve
[0 MAaKCMMA/IbHOWM YacToTbl
FC-12 CropocTs MS 12 oT 0Tpmu,aTean01:| MaKCMMaIbHOM YacToTbI 01m 0,0 M ve
[0 MAaKCMMAJIbHOWM YacToTbl
FC-13 CropocTs MS 13 oT OTpMLI,aTeﬂbHOI:I MaKCUMa/IbHOM YacToTbl 01m 0,0 M ve
[0 MAaKCMMA/IbHOWM YacToTbl
FC-14 CropocTs MS 14 oT OTpMLI,aTeﬂbHOI:I MaKCUMaIbHOM YacToTbl 01m 0,0 M ve
[0 MAKCMMA/IbHOWM YacToTbl
FC-15 CropocTs MS 15 oT OTpMLI,aTeﬂbHOI:I MaKCMMaIbHOM YacToTbl 01m 0,0 M ve
[0 MAaKCMMAJIbHOWM YacToTbl
0: ocTaHOB MO 3aBEpPLUEHUN OAHOKPATHOIO
npoxoaa
FC-16 Pexknm pabotbl PLC |1: no 3aBeplueHUM ogHOKpaTHOro npoxoga |1 0 %
OCTaTbCA Ha NOCAeAHEM 3HAYEHUN
2: uMKAnYeckan paborta
DYHKUMA NaMATU
0: BbIK/IlOYEHME NUTaHUA 6e3 3aNOMUHAHUA
FC-17 Npwu BblKAKOYEHNE 0 %
PLC 1: BbIKNOYEHWME NUTAHMA C 3aNOMUHAHNEM
Bpemsa paboTbl N
FC-18 cermenta 0 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 c (vac) | Y
Bpems pasroHa /
FC-19 TOPMOXKEHUSA 0~3 1 0 %
cermeHTa 0 PLC
Bpemsa paboTbl N
FC-20 cermenta 1 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 c (vac) | Y
Bpems pasroHa /
FC-21 TOPMOXKEHUSA 0~3 1 0 3%
cermeHTa 1 PLC
Bpemsa paboTbl N
FC-22 cermenta 2 PLC 0,0 ¢ (yac)~6553,5 c (4ac) 0,0 c (vac) 0,0 ¢ (4ac) | Y
Bpems pasroHa /
FC-23 TOPMOXKeEHMA 0~3 1 0 %

cermeHTa 2 PLC

115




Mpeobpasosartens C220/C420 obuiero HasHauYeHUA C ynpasaeHMemM BEKTOPOM MOTOKa
PykoBoacTBO nosib3oBartens
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Bpemsa paboTbl N
FC-24 cermenta 3 PLC 0,0 ¢ (yac)~6553,5 c (4ac) 0,0 c (vac) 0,0 ¢ (4ac) | Yy
Bpems pasroHa /
FC-25 TOPMOKEHMA 0~3 1 0 %
cermeHTta 3 PLC
Bpemsa paboTbl N
FC-26 cermenta 4 PLC 0,0 ¢ (yac)~6553,5 c (4ac) 0,0 c (vac) 0,0 ¢ (4ac) | Yy
Bpems pasroHa /
FC-27 TOPMOXKEHUSA 0~3 1 0 3%
cermeHTa 4 PLC
Bpemsa paboTbl N
FC-28 cermenta 5 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 ¢ (vac) | Yy
Bpems pasroHa /
FC-29 TOPMOXKEHUSA 0~3 1 0 %
cermeHTta 5 PLC
Bpemsa paboTbl N
FC-30 cermenta 6 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 c (vac) | Yy
Bpemsa pasroHa /
FC-31 TOPMOXKEHUSA 0~3 1 0 3%
cermeHTta 6 PLC
Bpemsa paboTbl N
FC-32 cermenta 7 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 ¢ (vac) | Yy
Bpemsa pasroHa /
FC-33 TOPMOXKEHUSA 0~3 1 0 %
cermeHTta 7 PLC
Bpemsa paboTbl N
FC-34 cermenta 8 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 ¢ (yac) 0,0 ¢ (vac) | Yy
Bpemsa pasroHa /
FC-35 TOPMOXKEHUSA 0~3 1 0 3%
cermeHTta 8 PLC
Bpemsa paboTbl N
FC-36 cermenta 9 PLC 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 ¢ (vac) | Yy
Bpemsa pasroHa /
FC-37 TOPMOXKEHUSA 0~3 1 0 3%
cermeHTa 9 PLC
FC-38 Bpems pabors! 0,0 ¢ (4ac)~6553,5 c (4ac) 0,0 c (yac) 0,0 ¢ (vac) | ¥

cermeHTa 10 PLC
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Mpeobpasosatens C220/C420 obuiero HasHauyeHUA C ynpasaeHUeM BEKTOPOM NOTOKa
PykoBoacTBO Nnosib3oBaTtens
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Bpems pasroHa /
FC-39 TOPMOXKEHUS 0~3 0,1 c (vac) 0,0 ¢ (4ac) | Y
cermeHTta 10 PLC
FC-41 cB:reN’:/(\aﬂH?aaiiT;ILC 0,0 ¢ (yac)~6553,5 c (4ac) 0,1 c (vac) 0,0 ¢ (4ac) | Y
Bpems pasroHa /
FC-41 TOPMOXKEHUA 0~3 1 0 %
cermeHTta 11 PLC
FC-42 S:reN'I?Hf:iZT;;_C 0,0 ¢ (4ac)~6553,5 c (4ac) 0,1 c (yac) 0,0 ¢ (vac) | Y
Bpemsa pasroHa /
FC-43 TOPMOXKEHUSA 0~3 1 0 %
cermeHTta 12 PLC
FC-44 Eepfl\/':/(\eﬂHS:GI:T;II_C 0,0 ¢ (4ac)~6553,5 c (4ac) 0,1 c (yac) 0,0 ¢ (vac) | Y
Bpemsa pasroHa /
FC-45 TOPMOXKEHUSA 0~3 1 0 %
cermeHTta 13 PLC
FC-46 Eepsv':/(\eﬂHf:GIZT;II.C 0,0 ¢ (4ac)~6553,5 c (4ac) 0,1 c (yac) 0,0 ¢ (vac) | Y
Bpemsa pasroHa /
FC-47 TOPMOXKEHUSA 0~3 1 0 %
cermeHTta 14 PLC
FC-48 Eepfl\/':/(\eﬂHS:GI:T;II_C 0,0 ¢ (4ac)~6553,5 c (4ac) 0,1 c (yac) 0,0 ¢ (vac) | Y
Bpems pasroHa /
FC-49 TOPMOXKEHUSA 0~3 1 0 %
cermeHTta 15 PLC
Bbibop eanHMULbI
n3mepeHuma O:c
FC&-50 BpeMeHM paboTbl 1:vac 1 0 %
PLC
pynna FD,FE 3ape3epBupoBaHbl
lpynna FF 3aBoAacKol napameTp
MNaponb Ha
FF-00 3aBOACKMeE ok ok ok ok ok * sk ok ok ok ok *
YCTaHOBKM
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