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BATATOPIBHEBI IHBEPTOPHU HAIIPYT' CYIHOBOI'O
EJEKTPOTEXHIYHOI'O KOMINVIEKCY

O. M. Jlebenn
XepcoHChKa Jep)KaBHA MOPChKa aKajeMis

Anomauia: Y cucmemax enekmpopyxy cyoen nomysxcHicmio 0o 5—7 MBm ax enekmpoosuzyn
2pebHOI YCmaHOo8KU eleKMPOMEXHIYHO20 KOMNIIEKCY GUKOPUCTNOBYEMbCS ACUHXPOHHULL 08uVH (A/])
3 KOPOMKO3AMKHEHUM DOMOPOM, HCUBNEHHS HA AKUL NOOAEMbCS 8i0 IHEEpmMopa HAnpyeu, uo
nepemeoproc NOCMIlHy Hanpyzy Ha 3MiHHY. [[ns  pezyniosanna udacmomu obepmanna AJ]
BUKOPUCMOBYEMbCS 4ACMOMHULL Memo0, Y AKOMY pe2ylloEmMbCsl AK 3HAYEHHA Hanpyeu, max i
yacmoma, wo Haoxooums 00 oomomku AJ]. Taxuii cnocib 0038015€ pe2ynosamu yYacmomy
obepmannsn AJ] 3a eucoxozo koeghiyicuma xopuchoi 0ii (KK]]). Pezyniosanns euxionoi nanpyeu
30TUCHIOEMbCA WLTIAIXOM WUPOMHO-IMNYIbCHOT MOOVIAYIL 3 YPAXYBAHHAM A8MOHOMHUX [H8EPMOpIE
Hanpyeu. Hasenicms capmonix suwux nopsaokie 3a cmpymom ma Hanpy2or npu3eooums 00 mpamu
nomyosicnocmi ma KKJ/{ enekmpomexuiunozo komnnexcy. Ha cnekmp ma amnuimyoy 6uujux 2apMoHixK
Hanpy2u ma cmpymy 6 OOMOMKAX eNeKmpOOSUSYHA BNIUBAE YACMOMA WUPOMHO-IMNYIbCHOL
MOOynayii ma 6i0no8ioHO OazamopieHesicmb ABMOHOMHUX [Heepmopie Hanpyau. [Ipoeoounocs
mooentosanusi Ha MATLAB/Simulink, npu euxopucmanni 6i0 060pieHesux ma n'amupieHesux
ineepmopis. I[lpu niosuwenni uwacmomu wWuUpoOmHo-iMnyibcHoi mooynayii 0o 3300 'y 0eopiernesi
iHBEpMOpPU NOKA3YIOMb 3A008IIbHI Pe3yIbMamu 2apMOHIHO20 CKAA0Y CIMPYMY 8 eeKMPOOSUSYHI |
Koeghiyicum eapmonix He nepesuwye 4 %. /[na mpupienesozo 1800—1900 I'y, womupupienegozo
2000 Ty, n'amupisnesoco 1300—1400 Iy makoxc 6y10 6uAeieHo, wo Npu 4acmomi
wupomHuo-imnyiechoi  mooynayii 500 Ty navimenwuil Koegiyienm 2apmMoHIK  8i0N08i0as
mpupienesomy ineepmopy, a npu yacmomi 800 [y naiimenwull Koepiyicum capmMoHiK 8i0nosidas
yomupupisnesomy ineepmopy. Ilpu nodanvuiomy 30inbuleHHi piGHA THEEPMOPI6 mMa yYacmomu
UWUPOMHO-IMNYIbCHOL MOOYIAYIL CHOCMEPI2anocs 3MeHueH s Koeqhiyienma apmMoHiK Cmpymy.

Kniouoei cnosa: enexmpopyx, acuHxpoHHuil O8USYH, 2APMOHIKA, AGMOHOMHUL IHEEepmop
Hanpyau, WupomHo-iMRYIbCHA MOOVAAYIA.

MULTI-LEVEL VOLTAGE INVERTERS IN THE SHIP ELECTRICAL
COMPLEX

O. M. Lebed
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Abstract: In electric propulsion systems of ships with a power of up to 5-7 MW, an
asynchronous motor with a squirrel-cage rotor is used as the electric motor of the propulsion plant
of the electrical complex, which is powered by a voltage inverter that converts direct voltage into
alternating voltage. To control the speed of the IM, the frequency method is used, in which both the
voltage value and the frequency supplied to the IM windings are regulated. This method allows you
to adjust the speed of the IM with high efficiency. The output voltage is regulated by the method of
pulse-width modulation based on autonomous voltage inverters. The presence of harmonics of
higher orders in current and voltage leads to a loss of power and efficiency of the electrical
complex. The spectrum and amplitude of the higher harmonics of voltage and current in the motor
windings are affected by the frequency of pulse-width modulation and, accordingly, the multi-level
nature of autonomous voltage inverters. Simulation was carried out in MATLAB/Simulink, using



two-level and five-level inverters. With an increase in the frequency of pulse-width modulation to
3300 Hz, two-level inverters show satisfactory results in terms of the harmonic composition of the
current in the electric motor and the harmonic coefficient does not exceed 4 %. For three-level
1800—-1900 Hz, four-level 2000 Hz, five-level 1300—1400 Hz. It was also found that at a pulse-width
modulation frequency of 500 Hz, the lowest harmonic distortion corresponded to a three-level
inverter, and at a frequency of 800 Hz, the lowest harmonic distortion corresponded to a four-level
inverter. With a further increase in the level of inverters and the frequency of pulse-width
modulation, a decrease in the current harmonic coefficient was observed.
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