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3nilicHeHO TOPIBHSVIBHUI aHAMI3 XapaKTePUCTUK CIIAKYIOUYOro eJleKTPONpUuBoAy, AKHH
NMOJAHO ACMHXPOHHUM i CHHXPOHHHMM MeXaHIYHO He 3B fI3AHMMHM eJieKTponpuBogamu. B Takiii
cucTeMi OJIMH eJIeKTPONPHBI/ MPAIIOE Y PeKMMi Bely40ro MPUBO/Y, a iHIIMIA —y peXKuMi BeeHOro.

JJ11 BUKOHAHHSI MOPIBHAJBLHOIO AHAJII3Y XapaKTepUCTHK CJIiIKYI0YOro aCHHXPOHHOIO
€JIeKTPONPHBOY PO3pP00JIEHO eKCIIEPUMEHTAIBHY YCTAHOBKY, KA CKJIANAETHCA i3 aCHHXPOH-
HOIr0 eJIEKTPONpPUBOAY Ha 0a3i meperBoproBada 4yactoTu cepii ATV340 ta mexaHiuHo He
3B’ 13aHOT0 CHHXPOHHOIO eJIeKTponpuBoay Ha 6a3zi Lexium 32C. Jlias nepeiaBaHHs AaHUX MixK
eJIeKTponpuBoaaMu BukopucTano Bxoau/suxoau PTO-PTI neperBopoBadiB 4acToTH.

Onucano TexHoJsoriio peanizauii 3aga4yi cMHXpoHi3aunii MBUAKOCTell eleKTPONPHUBOAIB
Ha 0a3i meperBoproBauiB yacroru ATV340 ta Lexium 32C, HaBeaeHO AOCTIIKEHHS BIJIUBY
napaMeTpiB peryJasTopa mBUAKoOCTI (4acToTH) meperBopoBaya yactoru ATV 340 Ha TouHicTh
Ta AKICTH Mpouecy CMHXPOHi3alii mBUAKOCTElH. 30Kkpema, 30LIbIIEHHsI 0 MEeBHUX 3HAYEHb
KoediliecHTa MiICHMIeHHS KOHTYPY HIBHAKOCTI 3MEHIIY€ JMHAMIYHY NMOXMOKY IIBHMJIKOCTI, a
3pocTanHs mapamerpa STA ycyBae nepeperyJioBaHHs Ta KOJUBHICTH MePeXiHOT0 mpoiiecy.

IIpoBeneni excnepuMeHTAIbHI JOCTIKEHHSI TMOKA3aJM, IO y pa3i BUKOPHCTAHHHA
0e31aBa4YeBOro BeKTOPHOT0 KepyBaHHs nepeTBopioBay yactotu ATV 340 moske nmpanioBaTu B
CTIIKYI0UOMY peXUMi, OHAK Yy MepeXiZHMX peXUMAaxX PO3roHy Ta rajJibMyBaHHA CHOCTepi-
raeTbcsl 4YacoBe 3ali3HeHHA peakuili NMpPUBOAY, AKe HEMOKJIUBO JIKBilyBaTM HasiBHUMM
3aco0aMu MPOrpaMHoro 3ade3nevyenHs. Bukopucranus esekrponpusony Lexium 32C y pexu-
Mi cTexeHHs 3a0e3nevyye CHHXPOHI3alil0 MIBHIKOCTI 3 BUCOKOIO TOYHICTIO fIK y MepexiIHux
peXHuMax, Tak i B ycTaJIeHOMY peKUMi po0oTH.

BBa:kaeMo, 10 101JILHO 3iiiCHUTH AOCTIIPKEHHS CJTiIKYI0UO0ro eJIeKTPOoNnpuBoay Ha 0a3i
neperBopoBaua yactotu ATV 340 y Bunaaxky peasizaiii 3aMKHeHOI CHCTeMU PeryJTI0OBaHHs 3a
IIBHIKICTIO.
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Jlocnioxcenusn modcaueocmetl suxopucmants nepemeopiosada yacmomu ATV34A0 onsa 3adau cunxponizayii ...

Knrouosi cnosa:. nepemeopiosau uacmomu;, ATV 340; Lexium 32C; criokyrouuii enexmpo-
npUGIO; ACUHXPOHHUIL eJIeKMPONPUBIO; CePBONPUBIO.

Beryn

ITeperBoproBau vactotu cepii Altivar 340 BupobHuTBa Kommanii Schneider Electric 3amymieno Ha
puHOK Ykpaini HaBecHi 2018 p. KomnaHis-BUpOOHHK MO3HIIIOHYE HOTO SIK MEPETBOPIOBAY YACTOTU JUIS
BHCOKOJIMHAMIYHUX EJIEKTPOMPHUBOAIB MpoMHCIoBUX MexaHi3MmiB [1, 2]. TlomepeaHiii aHami3 TEXHIYHUX
XapakTepUCTUK Ta (QYHKIIOHATBHUX MOXIUBOCTel meperBoproBada wactot ATV340 nae mincraBu
3pOOHUTH BHUCHOBOK, 110 BUKOpucTaHHs ATV340 B acHHXpPOHHHX €JIEKTPOIPUBOJIAX JAa€ 3MOTY OTPUMATH
XapaKTEePUCTHKH, SKi HAOMIKAIOTBCS 10 XapaKTepUCTHK cepBonpuBoaiB tumy Lexium 32 [3]. IIpore
Tpeba 3asmauntH, mo ATV340 icrorno memesmmii Bix Lexium 32. Tomy 3 eKOHOMIYHOTO IOTJISIY
JOIIIBHO BUKOPUCTOBYBATH meperBoproBad vyactotd ATV340 y Ttakux BUNaAKax, KoM (HYyHKI[IOHAIBHI
MOXKJTMBOCTI cepBorpuBoay Lexium 32 3HauHo nepeBulyoTh BUMOTH (OTpeOH) MeXaHi3my.

OnHa i3 TUIIOBUMX 3aJla4 CEPBOIPHUBOIB — CHHXPOHI3AIIIS MBUAKOCTEH OaraTOABUTYHHHX MEXaHi3-
MiB, sIKI MEXaHIYHO HE 3B's3aHi. 3ajaya CHHXPOHI3aIii MIBUAKOCTEH IBOX 1 OLIbIIE EICKTPONPHUBOIIB
noTpedye 3abe3neueH s 0IHAaKOBUX (200 B TIEBHOMY CITIBBIIHOIICHHI) IIBUIKOCTEH SIK Y MEPEXiHMX, TaK i
B YCTaJICHMX pexuMax poboru. L1 3amava mepemnbavyae BUKOPHCTAHHS OIHOIO 13 €JIEKTPOIPHBOIIB SIK
Benydoro (Master), inmmux — sk BeaeHux (Slave). Bemyuuil npuBin BiAMpaiboBye y 4aci BiAMOBIIHHIA
3aKOH PEryJIIOBaHHS IIBHJKOCTI Ta TEpelae MHUTTEBE 3HAYCHHS Ili€] MIBUIAKOCTI Ha BEIECHUH MPHUBIT,
KOTpHi MOBHHEH BiJICTeKYBATH IIBUJKICTH BEIYYOro MPUBOAY 13 MEBHOI HAarepesa 3aJaHO0 TOYHICTIO
(moxubKor0). ITe XxapakrepHe 3aBAaHHS CIIIKYIOUOr0 EIEKTPOIPHBO/Y.

VY neperBoproaui wactoru ATV 340 nependaueHo MOXKIIUBICTh BUKOPUCTAHHSI BEKTOPHOTO YaCTOTHOTO
KEpyBaHHS SIK Y PO3IMKHEHIH, TaK i B 3aMKHEHIH 3a MMBHUIKICTIO CUCTEMI 32 BUKOPUCTAHHS eHKoziepa. B mporpam-
HOMY CEPE/IOBHIIII IEPETBOPIOBAYA YaCTOTH Tepe0avueHO OKPEME MEHIO JUTS ONTHMI3AIlil peryJsTopa IIBUAKOCTI,
KOTpPE HAJA€ JOCTYN Ta MOXJIMBICTh HAJIATOKECHHS YMCICHHUX NapaMerpiB, KOTPI BILIMBAIOTh HA CTATHYHI Ta
JIMHAMIYHI XapaKTEePUCTHKK eNeKTponpruBony. Ha skanb, B iHCTpyKIii 3 mporpamyBanHs [3] BiACYTHI biTki
PEKOMEHIAITIT CTOCOBHO METOJIONONI HAJAIITYBAHHSA CHCTEMH JUTS PO3IMKHEHOrO Ta/abo 3aMKHEHOr0 KOHTYPY
IBHAKOCTL. ToMy JUIsi MEpeBIpKM MOXIMBOCTEH Ta ocoOimBocTeil BukopuctanHs ITH tumy ATV340 i sk
BE/Iy4Oro, 1 SIK BEICHOrO, aBTOPH CTBOPUIIH SKCIICPUMEHTAIIbHY YCTAaHOBKY Ha 0a3i qBox mpuBofis: Lexium 32C
ta ATV340. Ha miif ycTaHOBIII BAKOHAHO HU3KY EKCTIEPHUMEHTIB, OCHOBHI PE3YJbTATH SIKUX HABEJICHO B CTATTI.

AHAaJI3 0CTaHHIX TOCTiIKeHD

OpnHi€l0 13 OCHOBHMX BHMOI, KOTPi CTaBJIATH O CJIIKYHOYOro MPUBOAY, € MiHIMI3aIlisl MOXHOKH
BIZICT&KCHHS IIBHJKOCTI, KOTpa BHHHMKAE 4Yepe3 3alli3HEHHS pEeAKIlli KOHTYPY MIBHIKOCTi, 3yMOBJICHE
HAsBHICTIO MEXaHI4HOI 1HepIii cucTteMu. [ IMOJONAHHS 3ali3HEHHS Y CIIIKYIOUHMX EICKTPOIPHUBOIAX
BUKOPHCTOBYEThCSI KOMOIHOBaHMIA TIPUHIUI KepyBaHHs [4]. Y cydacHiii JiitepaTypi Takuii TPUHIIUIT 3apaxo-
BYIOTh JI0 TaK 3BAHOTO IPEIMKTHBHOIO, ab0 BHITEPEKYIOUOro, KepyBanus [5]. Lleif mMpuUHIMI YCITIIIHO
3aCTOCOBYIOTh JIJIs KEpYBaHHsI BUCOKOIHEpIIHHUMY Mporiecamu [6]. Y cydacHHX mepeTBOproBayax 4acToTH i3
MIKPOIPOLICCOPHUM KEPYBaHHSAM MOr0 TaKOX 3aCTOCOBYIOTh. IleperBoproBau uacrotu ATV 340 He €
BUHATKOM. Y HBOMY Iepea0adyeHO0 MOMJIMBICTh YBEACHHS BiJ 3aJaBajibHOI il KOHTYpPY IIBHIKOCTI
JIOIATKOBOT'O CHTHAITY JUTs GE3I10CepeaHbOro KOPUTyBaHHs JMHAMIYHOTO MOMEHTY JBHTYHA [1].

@®opmyBaHHs Wijel cTarTTi
Mera BUKIIAJCHOTO B CTATTi JOCTIIXKCHHS TaKa:
® [EPEBIPUTH MOXKITUBICTH Ta OCOOJHMBICT, BHUKOpHCTAaHHS mepeTBoproBada yactota ATV 340 mis
3aJla4 CHHXPOHI3aIlil MEXaHIYHO HE 3B’ I3aHUX EIEKTPONPHUBOIIB;
® JIOCTIIUTH BIUIMB IMapaMeTpiB pPEryisTopa MIBUAKOCTI (4acTOTH) IEpPETBOPIOBAaYa YacCTOTH
ATV 340 Ha TOYHICTP Ta AKICTh MPOIECY CHHXPOHI3AIIIT IBUIKOCTEH.
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Buxsan ocHOBHOT0 MaTepiainy
Opranizanisi po60TH Ta HAJTAIITYBAHHS ABOX MPHUBOAIB Y pe:KUMi “ Benyunii-BegeHuii”

Jnst mepenaBaHHsl JaHUX MPO MUTTEBY IIBUAKICTH 3 OMHOIO EIEKTPONPHBOAY Ha IHIIMHK Mij 4ac
cymicHol pobotnm B pekumi “Bemyumit — Bemenmii” Bukopucrano Bxomu/Buxomum PTO-PTI, kotpi
KOHCTPYKTHBHO BHKOHAHO B 000X IepeTBoOproBadax y BUIJIsAl po3’eMiB RM5 (puc. 1). 3acrocyBaHHS
1boro iHTepdeiicy, Ha BIAMIHY BiJ aHAJOrOBOrO 3B’ 53Ky, 3a0e3meuye OLIbIIY 3aBaJIOCTIMKICTh Ta BHIILY
PO3IUIBHY 3aTHICTh CUTHAITY.

CuHXpOHHA po0OTa JBOX MPHUBOJIB Mependavae MeBHY OpPraHi3allil0 KOMaH] Ta 3aJaHHsA YacTOTH.
Benyunii enexrponpuBin mopuHeH ¢hopmyBaTi KoMauan “Ilyck/cTon” Ta 3amaBaTi mapaMeTpy TaxorpamMu
PYXY, a BeICHUH eNeKTponpuBij, nepedyBaroun y pexkumi “ RUN’, TOBUHEH BiICTEKYBaTH TaXorpamy pyxy
BEIy4Oro enekTponpuBoay. Jlomamo, MO y BEIEHOTrO EIEKTPONPUBOLY IOBHHHA OyTH BiJiMKHEHA
¢byukitis qaBaya inrencuBrocTi (s Bumaaky ATV 340 e 3abe3neuyerhes Hamamrysantsm ACC ta DEC

Ha 3HauYeHHs “Hynp”, a y mpuBoai Lexium 32C ¢ynkuii “ramp v enable€”’ npucoroetsest 3nauenns OFF).

ATV340 Lexium 32C Myc/Cron
Pobota
3a,£l|aHHF| YACTOTHM
PTI Kabenb PTO
Slave Master
Myck/Cron ATV340 Lexium 32C P
oboTa
3aA3HHA UACTOTH Kabenb
PTO PTI
Master Slave

Puc. 1. Opeanizayis pobomu 060x npueodis y peaxcumi * edyuuil — 6eoeHull”

Huxdve B Tabn. 1, 2 HaBEJACHO OCHOBHI NapaMeTpH HaJaIlITyBaHHS MPHBOIIB, HEOOXIMHI s
KOH(IrypyBaHHs pekuMiB podotu “Master (Bemyunii)” Ta “Slave (Benenuii)” .

Tabnuys 1
IeperBoproBau yactoru ATV 340UO07N4E
Ko TTapaverp Pexum Pexum
Master Save

ACC IIpuckopenHs, ¢ 0,5-15 0
DEC CHoBUILHEHHS, C 0,5-15 0
LSP Min. gacrora, I'1g 0 0
HSP Makec. yacrora, ' 50 50
Fri Jlxeperno 3ajaHHs YacTOTH HMI PTIA
PTIM ITpusnauenns PTI - Curnan A/B
PTIH Makc. yacrora curHaiy, ['1 - 100 000
PTIL MiH. yacrora curHainy, ['i - 0
PTOM ITpuznauenns PTO IIpucBoeHHs mapameTpa JBUTyHA -
PTOE [Tapametp aBuryHa Yacrora nBUryHa -
PTOU Makc. yacrorta iMIynsciB, 't 204800 -
PTOB Min.4acrora imMIysibciB, [ 0 -
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[TeperBoproBau yacrotd ATV 340 KUBUTH aCHHXPOHHMI ABUTYH BupoOHuiTBa Lenze P,= 0,55 kBr,
U,=380B, n,=1400 06./xB. ACHHXpOHHHI JBHTYH HE Ma€ J[aBadya IIBHAKOCTI (€HKOmepa), TOMYy B
nieperBoproBadi yactotd ATV 340 akTHBOBaHO TaK 3BaHUI Oe31aBavyeBHii 3aKOH BEKTOPHOTO KEPYBaHHS.

ACHHXpOHHUI JBHT'YH MEXaHIYHO 3’ €THAHHWH i3 JIBUTYHOM IOCTIHHOTO CTPyMY, KOTPHUH BHKOpHC-
TOBYBABCsI BUHATKOBO SIK JI0JIaTKOBa 00epTOBa Maca, MOMEHT IHEpIIil IKOI B CiM pa3iB IMEPEBHUIIYE MOMEHT
iHepIIii MPHUBITHOTO ACHHXPOHHOTO NBUTYHA. Lleit GakT € HeCpUATINBUM YUHHUKOM JJIsl pOOOTH MTPHBOIY
B pekumi Slave, TOOTO IS BHNAAKY BIICTEOKEHHS INBHAKOCTI mpuBoxy Master. ¥V mux ymoBax
JOCITI/DKEHO MOMJIMBICTh MiHIMI3allil JHMHAMIYHOT TOXHMOKH PpEeryisTopa IIBUAKOCTI IEpeTBOPIOBaYa
gacroru ATV 340.

Tabauys 2
CepBoneperBopioBau L EXIUM 32C, pedepenc L XN32CD18M 2(Bepcin v.01.26.03)
Ko Tapamerp Pexum Pexum
Master Slave
|O_default Mode [Mpodins podotu Veocity Electronic Gear
|O_Gear_Mode Pexxum pobotu nipodino Gear - Veocity
Synchronization
All v _scale MacmrabyBaHHS aHal. BXOIY 3000 (1usr_v) -
Gearnum YucenpHUK Koed. peayKIii - 32
PT1_signal_type Tun curnany Ha Bxoai PTI - A/B Signdls
PTO_mode [Mpusnauenns PTO Esm pAct Enc 1 -
Ramp_v_enable AXTHBYBaHHS 3aaBaya Profile ON Profile OFF
IHTEHCHBHOCTI ITPUCKOPEHHS
Ramp_v_acc TeMI MPUCKOPEHHS MBHAKOCTI 1800 (lusr_a) -
Ramp_v_dec TeMI COBITbHEHHS IBU/KOCTI 1800 (lusr_a) -

VYcranoBka i3 cepsonpuBomoM Lexium 32C BukoHaHa SIK MEPEHOCHUH JeMOHCTpaIliiiHuii cter. o
HOro Ckjagy BXOIWThH BJIACHE IIEPETBOPIOBAY, KOTPHUM JKMBUTh BEHTWJIBHMA BHCOKOMOMEHTHUMN ABUIYH
tuy BSHO55Mx1AXx i3 maBagem SinCosWith HiFa: P,=0,314 xBt, U,=220B, n,=4000 06./xB,
Nmax= 9000 06./xB. MexaHiuHe HaBaHTa)KEHHS Ha ABUTYH BiJCYTHE.

Cepsompuin Lexium 32C — me BHCOKOTOYHHM Ta BHCOKOJAWHAMIUHHHA EIEKTPOIPHBIL JUISA
peanizamii 3a7a4 CHHXPOHI3AIl MIBUIKOCTEH YM MEPEMIIICHb JBOX YW OULIbIIE MEXaHi3MiB a00 TOYHOTrO
MO3MUI[IOHYBaHHS PoOOYOro opraHa MexaHizmy. JletanpHuil onmuc (QYHKIIOHAJBHUX MOXJIHMBOCTEH Ta
0COOJIMBOCTEH MpOrpaMyBaHHs Ta HAJIATO/PKEHHS IbOT'O CEPBOITPUBO/LY HaBEeHO B [3].

Jl7ist mpoBeieHHs eKCIIEpUMEHTY BUKOPHCTAHO JIa00paTOPHY YCTaHOBKY, pealli3oBaHy BiIIOBIAHO J10
puc. 1. HanamryBanns enexkrporpuBomiB ATV 340 ta Lexium 32C, a takox ocrpiorpadyBaHHs mMpoiiecis
CHHXPOHI3allil IBUAKOCTEH 3A1HCHEHO 13 BUKOPUCTAHHSAM MporpaMHoro npoaykry SoMove. Ls nporpama,
BCTaHOBJICHA HA KOMIT FOTEpi, YMOXKIIMBIIOE HAAIITYBAaHHS, IIAaTHOCTHKY Ta TECTYBaHHS €JICKTPOIPHBO/IIB
BupobuuiTBa kommanii Schneider Electric. ¥V mporpami peamizoBano ¢yHKItifo ocumiorpada, mo aae
3MOTy BHKOHYBAaTH y peajbHOMY MaciuTabi yacy ociuiiorpadyBaHHs MEpEeXilHUX MPOIIECiB, a TaKOX
00pOoOJIEHHS Ta aHai3 OTPUMAHUX KPHBUX MEPEXiHOTO MPOIIECY.

Pe3yibTaTi eKCliepUMEHTAIBLHUX J0CTIKEHb

1. Hocnioscenns npusody ATV340 y pesicumi pobomu “ Jave’ .

[Iporpamue 3a0e3neueHHs neperBoproBaya ATV 340 nae 3Mory onTHMi3yBaTH PoOOTY peryisropa
mBHIKOCTI. JlIsi BUMMAgKy BEKTOPHOrO Oe3/aBayeBOro KepyBaHHS HEOOXiMHO BHOpaTH Tak 3BaHHM
CTaHJApTHUI TUI KOHTYpY mBHIKoCTi (MeHto “Motor control”, mimmento “Spd Loop Optimization”) ta
BCcTaHOBUTH mapamerp “ Speed loop type” sik Standart (ctangapTHHil pesKUM poOOTH KOHTYPY IIBUIKOCTI).
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VY 1bOMy pEeXHMI € JOCTYI 10 MapaMmeTpiB KOHTYPY YacTOTH, SIKi BU3HAYalOTh KOSQIIIEHT MiJICUICHHS
KoHTYpy — mapamerp FLG Tta #oro crabinmpHicte — mapamerp StA. Ha puc. 2 HaBeaeHO ocuujIorpamu
BiJINPAITIOBAHHS 33/IaHOI TAXOIPaMH PyXy JUIsl Pi3HUX 3HAa4eHb IIUX Koeilli€HTiB.

6

Puc. 2. Ocyunoepamu sionpayrosanns enexkmponpusooom ATV 340 maxoepamu pyxy:
1 —3a0ana maxoepama pyxy; 2 —maxoepama, eiomeopena eedernum npusooom ATV 340,
a —napamempu nanawmyeéants STA=10,

FLG=15; 6 — napamempu nanawmysanns STA=20, FLG=20

[IpoBeaeH1 MOCTIPKEHHS MiATBEPIMIM, IO 30UIBIICHHS 0 MEBHUX MEX KOe(illieHTa IMiACHUICHHS
koHTYpy (mapamerp FLG) 3meHIye arHAMIuHY MOXHOKY IIBUAKOCTI (YaCOBY 3aTPHMKY Ha €Tarax po3roHy Ta
raJibMyBaHH), a 3pOCcTaHHs MapaMerpa STA 3MeHIIye Ta HaBiTh YCyBa€ IepeperyitoBaHHs Ta KOJUBHICTh
nepeximHoro mpoiiecy. I[lomambie 3poctanHHs KoedirieHta miacwieHHs FLG npu3BoauTh 10 MOSBH
ABTOKOJIMBaHb, TOMY YCYHYTH IJIKOM JTMHAMIUHY TOXMOKY 3a JJOITOMOr'OFO I[bOr0 IapaMerpa HEMOXKITHRBO.

OTxxe, MOXKHA CTBEp/KYBAaTH, IO y pa3i BUKOPUCTaHHs 0€3/1aBa4eBOT0 BEKTOPHOTO KEpYBaHHS
ACHHXPOHHHUM JIBUTYHOM TeperBoproBad yactotd ATV340 HecipoMOXHHIA YCYHYTH TaK 3BaHy TOXHOKY
cliKyBaHHS. MOXHa OYiKYBaTH, 0 BUKOPUCTaHHS 30BHIIIHBOT'O 3BOPOTHOTO 3B’ SI3KY 33 HIBHJIKICTIO Ta
BuOip pexxumy High Performance Speed Loop nanyts 3mMory MiHiMi3yBaTH AWHaMiuHY MOXHOKY. OnHAK B
MeKax Ii€l poOOTH TaKOTO 3aBJaHHS MH HE JIOCTIDKYBAJIX 4Yepe3 BiICYTHICTh aCHHXPOHHOTO JIBHTYHA 3
BOYIOBaHMM JaBadyeM IIBUIAKOCTI (TIOIOKEHHS).
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2. Jlocnioacenns npusody Lexium 32C y pescumi pobomu “ Jave' .

Hns imroctpanii eheKTUBHOCTI Ail 30BHINIHHOTO 3BOPOTHOTO 3B’SI3KY 3a IIBUAKICTIO MPOBEICHO
JocTipKeHHss pobotu cepponprBony Lexium 32C y ciiakyro4oMy pexuMi, a polib TOJIOBHOTO MPUBOILY
BukoHyBaB ATV 340. OcriuorpamMu BinpallloBaHHs TaXOrPaMH PyXy HaBEIEHO Ha puc. 3.

6
Puc. 3. Taxozpama pyxy npueody Lexium 32C, sedenozo npusooom ATV340:
a — maxozpamu pyxy 080X npueoois; 6 — 30iIbeHUll PPasmMenm maxoepamu pyxy

Koporkuii amami3z ocuuaorpaM, HaBeJeHHX Ha puC. 3, MOKasye, 1o enexkrponpusix Lexium 32C
3a0e3rnevuye CHHXPOHI3AIil0 IIBUAKOCTI i3 BHCOKOKI TOYHICTIO SK y TEPEXiIHUX pPEeKHMax, Tak 1 B
ycTajneHoMy pexuMi pobotr. Ha 30utblieHOMy (parmeHTi Taxorpamu pyxy (puc. 3, 6) BUAHO, IO B
yCTaJICHOMY PEXHUMI POOOTH CIIOCTEPIraloThCsi HU3bKOYACTOTHI KOJIMBAHHS 3 4acTOTO Oiu3bko 6—7 1y
Ta po3MaxoMm Onu3bko 54 00./xB. LI KOMMBaHHS BHHUKIM 32 YMOBH BHOOPY Koedilli€HTa ITiICUICHHS
peryistopa mBHakocTi Ha piBHi KPn= 0,005 A/(1/xB). SIkmio nei KoedilieHT 3MEHIINTH J0 3HAYEHHS
KPn=0,001-0,002, xoiuBaHHs ITOBHICTIO 3HUKAIOTH.
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BuchHoeku

1. HasiBHICTh y MOCHIIKYBaHHX MepeTBoproBadiB yactotu iHtepdeiicy PTI/PTO mae 3mory serko
o0’ennati iXx y kackax “Maste” — “Slave’ Tta peanizyBaTH PEKHM CHHXPOHI3allii MIBUIKOCTI i3
MOJKJIMBICTIO HAJIAIITYBaHHSI IEBHOTO CIIBBITHOIICHHS MIX IIBHIKOCTSIMHU.

2. TlpoBenmeHi ekclepUMMEHTAlbHI JOCHIPKCHHS MIATBEPIMIIA MOXKIUBICTh peaizallii pekuMy
CHHXPOHI3allii MIBUJKOCTEW y pa3i BUKOpHCTaHHsS meperBoproBada wactotu ATV340. B ycraneHomy
pexumi podorn ATV340, mpamroroun B pexumi “Slave’, 3abesrmedye HOCTaATHRO BHCOKY TOYHICTH
CHUHXPOHI3allii, OJJHAK y MEPEXiTHUX PSKUMaX POOOTH CIOCTEPIra€ThCs YaCOBE 3aIMi3HEHHS MOro peaxiii
Ha 3MiHY MBUAKOCTI. YMCIIEHHI eKCIIEPUMEHTH 3i 3MIHOIO MapaMeTpiB KOHTYPY YacTOTH Ta IIBHJIKOCTI
Jamy 3MOTYy 3MCHIIMTH IO MOXHOKy, MpoTe JIKBiAyBaTh il B pexuMi 0e3aBaueBOro BEKTOPHOTO
KEepyBaHHS HEMOXKJIHBO.

3. Y mporpamHomy 3abesnedenti [TU nepenbaueHo (yHKIi0 ONTHMI3alii KOHTYpY IIBHUAKOCTI.
3ampornoHOBaHO /IBa BapiaHTH BHUKOPUCTAHHS LbOrO KOHTYPY (T. 3B. HOPMaJbHHI Ta BUCOKOTOUHHIA) i3
YHCICHHUMH 3MIHHHUMH TapamMeTpaMH, KOTpi MOXXKHA BHUKOPHCTATH JJIsl MOKpAIICHHS TUHAMIKH POOOTH
cucremu. OHAK BificyTHI OyIib-AKi MOsICHEHHsI MO0 BHOOPY CTPYKTYPH IBOTO KOHTYpY MIBHAKOCTI. Ha
Hally JyMKY, HOpMaJbHHN PEXUM TOTPIOHO BUKOPHCTOBYBATH 3a BIJICYTHOCTI 30BHIIIHBOTO 3BOPOTHOI'O
3B’ 13Ky 32 IIBUJKICTIO, a Y pa3i BUCOKOTOYHOTO PeKUMY POOOTH KOHTYpPY IIBHAKOCTI MOXJIMBUH edekT
BHHHMKHEHHS 30BHIIIHBOIO 3BOPOTHOIO 3B’ SI3KY 3a HMIBUIKICTIO (IBUTYH i3 eHKomepom). ITinTBepmKkeHHIM
IIOr0 BUCHOBKY € JOCIIIIH, KOTPi MOKa3aju, M0 NMePEMUKAHHS PSKUMY POOOTH KOHTYPY IIBHIKOCTI HE
MPHUBENH JI0 CYTTEBHUX 3MIH Y peakiii MpHBOAY, HAIAIITOBAHOIO HA BEKTOPHE KEPYBaHHS y PO3IMKHEHIH
cuctemi (3axkon VVC).

4, Jlnsg nmeTanbpHINIOro aHamizy MoxIuBocTed enekTponpuBony ATV340 mns peanmizamii 3agad
CHUHXPOHI3allli Ta IIO3MIIIOHYBAHHS EKCIICPUMEHTANIbHI  JOCIIDKEHHS HEOOXIiIHO IPOIOBXKHUTH.
[NepcrieKTHBHUME BBa)KAEMO JOCIIKEHHS JJIsl BapiaHTa BUKOPUCTAHHS 3aMKHEHOI CHCTEMH PETyIIOBaAHHS
3a MBHUJIKICTIO. Tpeba TakoX 3ayBa)KWTH, IO HEMIOAAaBHO 3’ SIBHJIACS MPAKTUYHA MOKIUBICTH OHOBJICHHS
MPOrpaMHOro 3a0e3MeueHHs MepeTBOpIoBada 4acToTH. JIOIUIBHO 3AIMCHUTH 1€ OHOBJICHHS Ta OI[IHUTH
1oro e()eKTUBHICTh 3 OISy peati3allii 3aja4 CHHXPOHI3aIlIT IBUAKOCTEH Ta MO3UIIIOHYBaHHS.
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RESEARCH OF THE POSSIBILITIESOF USING THE ATV340 FREQUENCY CONVERTER
FOR SPEED SYNCHRONIZATION MECHANICALLY UNCONNECTED ELECTRICAL DRIVES

© Misurenko V. 0., Semeniuk M. B., 2019

A comparative analysis of the characteristics of a position tracking system, which is represented
by asynchronous and synchronous mechanically unconnected electric drives, has been described in the
article. The one éectric drive operates in the Master mode and the other works in the Slave mode in
such systems.

An experimental stand of position tracking system, which consists of asynchronous drive and
servodrive, is designed to perform a comparative analysis of the characteristics of this system. The
asynchronous drive is based on the ATV 340 frequency convertor and servodrive is represented by
Lexium 32 C. The data transfer between the driversis carried out by PTO/PTI inputsoutputs of the
frequency converters.

A solution of the speed synchronization between induction drive (ATV340) and servodrive
(Lexium 32C) has been described in the article. The research of the influence of the ATV340 speed
(frequency) controller on the accuracy and quality of the speed synchronization process has been given.
Increasng to a certain value of the gain coefficient of the speed loop reduces the dynamic error of the
speed, and theincreasing of the STA parameter eliminates over -regulation and transient oscillation.

Experimental researches have been shown that the ATV 340 frequency converter can operatein
the position tracking mode in the case of sensorless vector control, however, thereisatemporary delay
of the drive response in transient acceleration and deceler ation modes, which cannot be eliminated by
using of the available software. The Lexium 32C in the position tracking mode can synchronize speed
with high precision in both transient and steady state modes.

It should be noted that it isadvisable to conduct a research of the position tracking system, which
isbased on the ATV 340 frequency converter, in the case of using a closed speed control system.

Key words: frequency converter; ATV 340; Lexium 32C; position tracking system; induction drive;
servodrive.
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