IV MixnapoiHa HayKOBO-TIPAKTHYHA MOPChKa KOH(EPEHITis

[ls cxema 3abe3nmeuye Oimbmn Bucokmii KKJI ycranoBku, koediieHT
HOTYXHOCTI. 3HMKEHHS MacH YCTAaHOBKH 3MEHIIYE ii BapTICTh, 1a€ 3MOTY 301IbIINTH
NEPEBE3CHHSI KOPUCHUX BAaHTAXIB, 10 MPU3BOJUTH 10 30UIbLIEHHS PEHTA0EIbHOCTI

pency.

TakuM 4YMHOM MOKHa 3pOOUTH BUCHOBOK, III0 Ha CyJHAaX 3 €JIIEKTPOPYXOM Yy
cxemax €EEEC no1iapHO BUKITIOUNTH TpaHchopmaTopu 3 naHiora skusieHus ['EJ] ta
BBECTH TpPAHC(POPMATOPH B JIAHIIIOTM KUBJEHHS CYIHOBUX criokuBauiB. Lle mae
MOMUIMBICTh CKOPOTUTH Macy Ta radaputu €CEEC, miaBumutu koediieHT KOPUCHOT
nii €EEC, a Takoxx BuOpatu mist sxuBieHHs: ['EJ] ontumanbHui piBeHb HaNpyru Ta
3a0€3MeUnTH CTaHJAPTHUI PIBEHb HANIPYTH JJIs1 )KUBJICHHS CyTHOBUX CIIO’KMBAYiB.
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BAT'TATOPIBHEBI IHBEPTOPU HAITPYI'M CYZHOBOI'O
EJEKTPOTEXHIYHOI'O KOMIUVIEKCY

O. M. Jlebenn
XepcoHChKa JepkaBHa MOPChKa akaaemis

Anomauin: Y cucmemax enekmpopyxy cyoen nomyasxicHicmio 0o 5—7 MBm sk enexmpoogueyh
2pebHOI ycCmaHo6KU eleKmMpOoOmexHiyH020 KOMNIEKCY UKOPUCTNOBYEMbCS ACUHXPOHHUL 08ucyH (A/])
3 KOPOMKO3AMKHEHUM POMOPOM, IHCUGNEHHS HA AKUL NOOAEMbCA 60 IH8epmopa Hanpyau, wjo
nepemeoproc NocmiuHy Hanpy2y Ha 3miuny. [na  peeymosammna uacmomu obepmanns AJl
BUKOPUCTNOBYEMBCS YACTMOMHULL MemOO, y AKOMY pecyloEMbCs AK 3HAYEHHA Hanpyau, max i
yacmoma, wo Haoxooumv 00 oomomku AJl. Taxuil cnoci6 0036015€ pezynosamu 4acmomy
obepmanns A/l 3a sucokozo roegiyiecnma xopuchoi 0ii (KK/). Pecymoeanus euxionoi umanpyeu
30IUCHIOEMbCS WNAXOM UUPOMHO-IMAYIbCHOT MOOYIAYIL 3 YPAXYBAHHAM ABMOHOMHUX IHEEPMOpI8
Hanpyau. Hasasnicme capmoHix euwux nopsaokie 3a cmpymMoMm ma HAnpy2or npu3gooums 00
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kadenpu CEY 1 TE Onecbkoro HaIioHaIbHOTO MOPCHKOTO YHIBEPCHTETY

empamu nomysxcnocmi ma KK/ enekmpomexuiunozo xomnnexcy. Ha cnexmp ma amnnimyoy suuyux
2aPMOHIK Hanpyau ma cmpymy 8 O0OMOMKAX eneKmpoO8U2yHa 6NIUSAE UACMOMA WUPOMHO-
IMRYIbCHOT MOOYIAYIT ma 6ION0GIOHO 0a2amopisHesicmb ABMOHOMHUX [HBEPMOPI6 HANPY2U.
IIposoounocss moodenosannsi va MATLAB/Simulink, npu euxopucmanni 6i0 OeopisHesux ma
n'smupienesux ineepmopis. Ilpu niosuweHHi uyacmomu WUPOMHO-IMNYAbCHOI MOOYIAYIL 00
3300 'y 0sopisHesi insepmopu noxkazyoms 3a008LIbHI pe3yIbmamu 2ApMOHIUHO20 CKIA0Y CMPYMY
8 enekmpoosueyHi i koepiyicum eapmonix He nepesuwyye 4 %. /lna mpupienesozo 1800-1900 Iy,
yomupupisnesozo 2000 [y, n'smupisnesoco 1300—1400 I'y maxooc 6Oyno euseieHo, wo npu
yacmomi wupomuo-imnyavcuoi mooyaayii 500 'y natimenwuil koeghiyienm eapMoHiK 8i0n0sidas
mpupisnesomy ineepmopy, a npu yacmomi 800 'y Hatimenwull KoehiyieHm 2apmMoHiK 8i0N06i0as
yomupupisHegomy ineepmopy. Ilpu nooanvuiomy 30invbuienHi pieHs iHeepmopie ma uacmomu
UWUPOMHO-IMIYIbCHOT MOOYIAYIT CROCMEPI2ANOCs 3MEHUEHHS KOepIyieHma 2apMOHIK CIMPyMY.

Knwuoei cnosea: enekmpopyx, acuHXpoHHuti O8USYH, 2APMOHIKA, ABMOHOMHUL [HEEpMOp
Hanpyau, WupomHo-iMnyI6CHA MOOYIAYIL.

MULTI-LEVEL VOLTAGE INVERTERS IN THE SHIP ELECTRICAL
COMPLEX

O. M. Lebed
Kherson State Maritime Academy

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.

Keywords: electric motion, asynchronous motor, harmonics, autonomous voltage inverter,
pulse-width modulation.
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