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AHANI3 BNNnBY BULLIUX TAPMOHIK MNMPU XUBJIEHHI
ACUHXPOHHOI'O ABUI'YHA BIA ABTOHOMHOI'O IHBEPTOPA
HAMPYIN Y SIMULINK

YV yiti cmammi pozensanymo aemonomui ineepmopu Hanpyeu mpupieHesoi ma 080pieHe80I MONoN02ii NPU HCUGTIEHHI
acunxponnozo 0suzyHa. Ilposedeno aunaniz 6naugy 4acmomu onopHoz2o cuecHary ma cmpykmypu AIH na gopmy
cunycoiou cmpymy. 3pobreHo NOpiGHAHHA 3HAYEHb KOeqiyienmy HeNiHilIHuUX CHOMEOpeHb 3a MUX Jice YMOB.
Pesynomamu ompumano 3a donomozoio inmepegpeticy FFT Analysis epaghiunozo cepedosuwa ons mooemosanns ma
ananizy Simulink. Bukonano pospaxynox napamempie acCUHXPOHHO2O OBUSYHA, NPOBEOEHO OYIHKY Md NOPIGHSHHS
nepexionux npoyecie el1exkmpomMacHimno20 MOMeHMY, Kymogoi wmeuoKoCcmi ma cmpymie cmamopa i pomopa 08u2yua.

Knrouogi cnosa: euwyi 2apmomicu, acuHXpoHHUil 06UZyH, aemoHomHull ineepmop nanpyeu, simulink, matlab,
WUPOMHO-IMIYTbCHA MOOYAAYIA

[lin gac poboTn HBUTYH, OKpIM KOPHCHOI poboTh, BHIiie Teruio. Llei edekT CympoBOIKye yBeCch dac HOro
(YHKIIOHYBaHHS, aje MeperpiBaHHs CKOPOUYYy€e 3arajbHy TPHUBANICTh SKCIDIyaTamii MamnHU. HasBHICTH TapMOHIK Y
MPHUKIAICHIH HAPy31 MOXKe MPU3BECTH 10 HAAMIPHOTO HarpiBaHHsL. [4]

Tomy Mmeroro mi€i craTTi OynoO NMPOBEINCHHS IOPIBHSHHS TOIONOTiH aBTOHOMHHUX iHBepTopiB Hampyru(AIH) rta
OLIiHKA BIINBY Ha EIEKTPUYHI Ta eJIEKTPOMEXaHI4HI MOKa3HUKH JBUTYHA y NMEPEXIIHUX TpoIiecax.

Jis oTpuMaHHS HEBIIOMHX IapaMeTpiB JABUTYHA, HA OCHOBI MMACHOPTHHX JaHMX, Oyjla BUKOPHUCTaHA METOIWKA 3i
cratri[b]. Pesynbratu 3BegeHo y Tabamiro 1. OTpumaHi IaHi BHKOPHCTaHI Ha Mojewi, 3i0paHiii y cepemoBHILi
Simulink(nipencrasneno Ha pucysky 1).

Tabnuus 1 [Napamerpu npuryna 4A132M2V3[1]
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Pucynox 1 — Mooenw srcusnenns acunxpoHHo20 08U2yHa 8i0 A8MOHOMHO20 iH8EPMOPA HANpY2U MpUpienesoi
mononoeii

Bigminnicts asopiBaeBoi(PWM 2-level) Tonosorii mmpoTHo-imMmynscaoi Momyasmii(IIIIM) Bix tpupisaeBoi(PWM
3-level) y Tomy, 1o nepiia resepye oauu[2], a aApyra — gBa ONOPHI CHTHAIM MUJIKOMOAIOHOT (GOpMH: OJIUH Y J0AaTHI#H
MOJIOBUHI OCI OpJMHAT, iHIIMK y BiJ €MHIM Ha JBa Pi3HMX IIeYa BEHTEIIB MepeTBoproBaua. JliarpaMmy po6OTH Takoro
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MpUIay MpeJCTaBlIeHO Ha PUCYHKY 2.

Pucynox 2 — [liaepama pobomu 3-pienesozo LLIIM

JliniitHa Hampyra Ha BHBOJAX iHBEPTOpa 3HAXOAUTHCS 3a (POPMYIIO0:

U :m.Udc.ﬁ

a 2 \/E

3BiAKH HampyTa JHKepelna IMOCTIHHOTO CTPYMY, SIKa iHBEPTYEThCS:

_2:U, V2 2:380-1,414
©T md3 0,951,732
ne m=0,95 — koedirieHT Moy AT

=654 B,

Cuix 3a3HauuTH, IO JUIsl TPUPIBHEBOI TOMOJIOrI] JUKEPENOo MOCTIHHOrO CTPYMYy CKIAagaeThes i3 ABOX MOCIIIOBHO
3’€IHAHKUX, B JJAHOMY BUIAJKYy, — aKyMYJIATOPHHX Oarapeil Ui TOro, 1100 3a0e3MeYnTH JKUBICHHS KOXXHOIO 3 IUIeUei
neperBopioBava. Jist neopiBHeBoro AIH Takoi moTpeOm HeMae, IO CIPOIIyE CXEMY Ta 3[ICIICBIIOE PEali3amito TaKkoi
crpykrypu. Came ToMy, npu MojenroBanHi y cepemosuini Simulink nea 6moxu DC Voltage 6yno 3amineHo Ha onuH 3
eKkBiBasIeHTOO 1M Hampyroto, Three-level bridge ma Universal Bridge, a PWM Generator (2-Level) na (3-level). ¥V

IHIIIOMY CXEMH HE BiIPI3HSIOTBCSL.

IMapamerpu monemoBanns: Solver — ode23s, Max step size, Rel. tol. — 1e-4. Pe3ynsTati MOJETIOBaHHS 3BEIEH] Y
Tabnuiio 2. MoxHa modadnTH, 10 31 3MEHIIEHHSM YacTOTH ONIOPHOTO CUTHAITY TPUPIBHEBA TOMOJIOTIS, SIK 1 IBOpIBHEBA
ATH, 1m0 mporHo30BaHo, Ha BUXOJi BUIAIOTH TipIii KiMTbKiCHI MOKa3HHKK — KoedilieHT HemiHifHocTi cioTBopers(Total
harmonic distortion — THD). Ha pucynky 3 npencraBieHo GOpMH CHHYCOIT OTPUMAHUX JJIS YaCTOT OTIOPHUX CHTHAIIIB
1200 I'u ta 1650 I'n. Sk MoxxHa GaumTH 13 3acTocyBaHHsAM TpupiBHeBoi ILIIM orpumanuii curHain OuIbIIe HOXOAUTH Ha
imeanpHy cuHycoimy. [Ipu 3MeHIIeHi YaCTOTH OIOPHUX CUTHAJIIB PI3HULS CTA€ IIe OLTBII pa3iovoro.

Tabnwus 2 —TlopiBHSIHHS KUTBKICHUX ITOKA3HUKIB IBOX TOMOJIOTIH

KoediieHT HeTIHIHHUX CIOTBOPEHb, %
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Pucynox 3 — @opma cunycoiou npu 3mini uacmomu onopnoezo cuenany 6io 1650 0o 1200 'y orsa 08opignesoi
mononoeii AIH (a,6) ma mpupisnesoi (6,2) ompumani uepez FFT Analysis
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Ha pucynkax 4 Ta 5 npescrasieHi eeKTHBHI 3HAUCHHS CTPYMIB cTaTopa i poTopa — niBopyd. [IpaBopyd — rpadiku
KyTOBO{ IIBHJKOCTI T4 €IEKTPOMArHITHOIO MOMEHTY.
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Pucynox 4 — I'paghixu nepexionux npoyecie cmpymie cmamopa, pomopa, Kymoeoi weuokocmi pomopa ma
enexmpomaznimnozo momenmy (PWM 3-level)
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Pucynox 5 — I'paghixu nepexionux npoyecie cmpymie cmamopa, pomopa, Kymogoi wieuOKocmi pomopa ma
enexmpomaznimnozo momenmy (PWM 2-level)

BucnoBku. IlepeximHi mporecn y aCHHXpPOHHOMY JBHTYHI JalOTh 3pO3YMITH, II0 aBTOHOMHI iHBEPTOpH OOMABOX
TOMOJIOTIA TpH AOCHIIKYBAHUX YaCTOTAX NPUOIU3HO 3 OJHAKOBOKW E()EKTUBHICTIO 3MYIIYIOTh ABUTYH HAOHpaTH
00epTH 0 HOMIHAJIBHOT IBUIKOCTI,, 1110 He BiIMiHs€ TOro (akTy, 1o Gopma CTPYMIB Ta eleKTPOMArHITHOIO MOMEHTY
3HAYHO BUKPHBJICHA, a TOMY IHTaHHS BIUIMBY BHIIMX FApPMOHIK HAa CTaH MAIIMHU T4 BTPATH Y MEPEXiJHUX, a TAKOK
CTAJTUX PEKUMAX MOTPEOYE MOMANBIIIOTO, OLIBIIN IETATBHOTO TOCTIKCHHS Y PaMKaXx IHIIIMX CTaTCH.
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Analysis of the effect of higher harmonics on the power supply of the induction motor from the autonomous
voltage inverter in simulink. Autonomous voltage inverters(AVI) of three-level and two-level topologies power
supplying an induction motor are considered in this article. The influence of the carrier frequency and the structure of
the AVI on the shape of the current sine wave is analyzed. A comparison of the values of the coefficient of nonlinear
distortions under the same conditions is made. The results are obtained using FFT Analysis in Simulink. The parameters
of the induction motor have been calculated, the transient torque, velocity, and current transients of the motor stator and
rotor have been obtained and compared.

During operation, the engine, besides useful work, releases heat. This effect accompanies it throughout its operation, but
overheating shortens the overall life of the machine. The presence of harmonics in the applied voltage can lead to
excessive heating. Therefore, the purpose of this article was to compare the topologies of autonomous voltage inverters
and to evaluate the effect on electrical and electromechanical motor performance in transients. Three-level AVI diagram
of operation is considered.

Technique from the aricle by Moshchinsky et al. was used to obtain unknown engine parameters based on passport data.
The transients in the asynchronous motor make it clear that the autonomous inverters of both topologies at the tested
frequencies make Simulink motor model to speed up to a nominal speed with about equal efficiency, which does not
eliminate the fact that the shape of the currents and the electromagnetic torque is significantly distorted. The state of the
machine and the losses in the transitional as well as the steady modes require further, more detailed study in the context
of other articles.

Keywords: higher harmonics, induction motor, autonomous voltage inverter, simulink, matlab, pulse width
modulation
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