AHOTANIA
bewma O.0. TligBuilleHHS HaBaHTaXyBaJIbHOI 3JaTHOCTI B CHCTEMI
ACHMHXPOHHOTO  €JIEKTPONPHBOJIa TPAHCIOPTHOTO 3aco0y 3 KOMOIHOBaHUM
JDKeperioM >kuBiieHHs. - KBamidikariiiina HaykoBa mpaiist Ha ipaBax PyKOIHUCY.
Hucepramiss Ha 3100yTTS HAYKOBOTO CTyINeHs gokTopa (imocodii 3a
cnemianpHicTiO 141 «EnexTpoeHepreTrka, e1eKTPOTEXHIKA Ta EIEKTPOMEXaHIKay. —
HamionansHuii TexHIYHUN YHIBepcUTET «JIHiMpoBchbka momdiTexHika»y, MOH

Ykpainu, [acTutyT enexrponunamiku, HAH Ykpainu, Kuis, 2020.

Hucepraniiina poOoTa MNPUCBAYEHA MIABUILEHHIO HABaHTAXKyBaJbHOI
3JaTHOCTI B CHUCTEMI ACHHXPOHHOIO EJEKTPONPUBOAA MLUIIXOM OO0’ €IHAHHS
JEKUIbKOX JDKEpes €JIEKTPUYHOI €HEprii Mo chelianbHiil cXeMi 3a JIOMOMOTOK0
OJTHOTO aBTOHOMHOT'O 1HBEpPTOpa Hampyru. ['aay3b BUKOPUCTAHHS CUCTEMH, IO
PO3IIIAIA€THCS — €JIEKTPUYHI Ta T1IOPUAH] TPAHCIIOPTHI 3aCO0H.

VY OaraTboX BHMAJKax B CHCTEMAaxX €JEKTPOINPHUBOAA TPAHCHOPTHUX 3aCO01B
BUKOPHCTOBYIOTbCS @00  JOLUIIBHO BHUKOPUCTOBYBAaTHM  JEKUIbKA  JIKEpen
enekTpuuHoi eHeprii. IIpobaemoro € 3abe3nedeHHst ePEeKTUBHOI CyMICHOI poOOTH
JUKEpeIl pI3HUX THUIIB Ha CHUIbHE HaBAaHTAXKEHHS Ta ONTHUMI3allil IX eHEpreTUYHUX
napameTpiB.

JloTenep HE Ma€ YHIBEPCAJIHHOTO HAYKOBOIO MIAXOAY IIOJAO BUOOPY
HOTY>KHOCTEH KOMIIOHEHTIB €JIEKTPOMEXaHIYHUX CUCTEM, JI0 CKJIAAy SKHX BXOAUTH
JeKUIbKa JDKEepen Ta CHOoXuBadiB eHeprii. HeBiamoBiIHICTE HOMIHAJIBHOI
MOTY>KHOCT1 Ta €HEPrOEMHOCTI JKEpesl a00 HAKOMMYYBaylB €HEePrii MPU3BOIUTH 10
HU3BKOT EHEPreTUYHOI €PEKTUBHOCTI TAKHX CHCTEM.

KpiM TOro, BiICYTHI CHUCTEMH pETyJIIOBaHHS 1 3aKOHUM KEpyBaHHA, SKi
3a0e3neuyoTh €()EeKTUBHY CYMICHY poOOTYy JDKepen pI3HHX THITIB Ha CIUIbHE
HaBaHTaXeHHA. Lle He 103BoIsIE eKCITyaTyBaTh KOMIIOHEHTH B 30HI iX HAaWBUILOTO
KK/, 1, TakiM YMHOM, 3HUKY€E €HEProe(PEKTUBHICTh TAKUX CHCTEM.

TpanuiiifHi €JIeKTPOMEXaHIYHI CHUCTEM, SKi BKJIIOYAIOTh JIO CBOTO CKJIATY
KOMITOHEHTH PI3HUX THUIIIB, 3a3BUYal, 0a3y€ThCA HAa MPOMIXKHIN JIaHIl MTOCTIHHOTO

cTpyMy. JlJisi peryiroBaHHs MOTOKAaMHU TMOTY>KHOCTEH, SIKI MPUMMArOTh/BIIIAI0ThH



OKpeMI €JIEMEHTH, BHUKOPHUCTOBYIOTbCS OKpeMi 1HBEpTOpH. Taki I1HBEPTOpHU
BUOUPAIOTHCS 32 MOTYXKHICTIO BIJMOBIIHO 10 HOMIHAJIBHUX MapaMeTpiB KOXKHOTO
KOMIIOHEHTa. TakiuM YMHOM, OTPUMYETHCSI KEPOBaHA €IEKTPOMEXaHIYHa CHCTEMA,
aJie BUCOKOI BapTOCTI, OCKUJIBKH B Hill MPUCYTHI JIEK1JIbKa aBTOHOMHHUX 1HBEPTOPIB,
PO3paxOBaHUX HA MAKCHUMAJIbHO MOXKIJIMBUN CTPYM BiJl KO)KHOTO KOMIIOHEHTA.

JIoLiTpHO PO3BUHYTHU 171€10 BUKOPHUCTAHHS OJTHOTO aBTOHOMHOTO 1HBEpTOpa
HaIPYTH AJI1 KEPYBAHHS peXKUMaMU POOOTH KOMIOHEHTIB 3MIHHOTO Ta MOCTIHHOTO
cTpyMy 0e3 oprasizailii CIUIbHOT JJAHKU MOCTIHHOTO cTpyMmy. s mporo omgHe 3
JKEpeNn MOCTIMHOTO CTpyMy MOe OyTH MM’ €IHaHe A0 Hyls (pa3HHX OOMOTOK
ACMHXPOHHOTO JIBUTYHA Yepe3 JOAATKOBI 1HIyKTUBHICTh 1 aKTUBHHM OMIIp, a IPYyTruM
MOJIFOCOM — JIO MIHYCOBOT'O TEPMIHAIy aBTOHOMHOTI'O 1HBEPTOpa HAINPYTH, SIKUii, B
CBOIO 4epry, MiAKIYEHUH 0 1HIIOTO JyKepesa MOCTIMHOTO CTPyMY, HAIPUKIIA/,
aKyMyJISITOpHOI Oartapei.

PosrnsgaBcs crnemianbHUN anrOpUTM KEpPYBAaHHS KIIIOYaMH aBTOHOMHOTO
1HBEpTOpa HANPYTH 31 30UIBIIEHUM YacOM KOMYTallli KJIFOYiB BEpXHBOTO IJieya, 3a
JIOTIOMOTOIO SIKOTO MO’KHA KE€PYyBaTH MOTOKAMHU €HEPTii 711 KO)KHOTO KOMITOHEHTA.
TakuMm 4MHOM, OJTHUM 1IHBEPTOPOM BUKOHYETHCS (DYHKIIISI PETYTIOBAHHS pPEeKUMaAMU
poOOTH €IEeKTPOMEXAHIYHOI CUCTEMHU.

Taka cxema 103BOJISIE 3aps/KATH aKyMyJSITOp, ajleé MPH IbOMY JOJaTKOBE
JUKEpeNIo TOBMHHO MaTu jAoctatHbo Benuky EPC, mo0 momomaru piBenr EPC
akymyssropa. Bucokuii piBenb EPC nomaTkoBoro mkepena HNpU3BOAMTH [0
BUHUKHEHHS 3HAaYHUX CTPYMIB HYJIHOBOI MOCIIIOBHOCTI y (pa3ax ABUTYHA 3a ITHKJII
KOMyTaIlii KJIIOYIB 1HBEpTOpa 1, BIAMOBITHO, HACHYCHHIO MArHITHOI CUCTEMU
eJIEKTPOJIBUTYHA, 3HAYHUX JIOJIATKOBUX BTPAT €HEPTii B HOTO CTATOPHUX OOMOTKaxX
Ta X MIJBUIIEHOMY HarpiBy.

JInst 301bIIEeHHST €IEKTPOMAarHiTHOrO MOMEHTY JBUTYHA, 3MEHILIEHHIO PIBHS
EPC nonmaTkoBoro jkepena eHeprii, MiABUINEHHS e()EKTUBHOCTI MpoIecy
NEPETBOPEHHS €HEPrii y CUCTeMI eJIeKTponpuBoaa T3 3 M0IaTKOBUM JIKEPEIOM

eHeprii 0yJI0 pO3TJIIHYTO BapiaHT HYJbOBOI'O CTaHy KJIIOUIB HUKHBOTO mieya ATH.



Bysno npoBeneHo aHani3 3aKOHOMIPHOCTEN BIUIMBY MapaMeTpiB €JIEKTPUYHOTO
KOoJia JOJATKOBOIO JDKEpesia »KHUBJIEHHS Ha TMapaMeTpu pPEXUMY KUBICHHS
ACHHXPOHHOTO JIBUTYHa 3 BHUKOPUCTAHHSIM HYJIBOBHX KOMOIHAIIM KIIOUiB
HIKHBOTO IJIeYa 1HBEpTOpa i  (OPMYJIIOBaHHS YMOBH  IJBUILNEHHS
HAaBAaHTAXXYBaJbHOI 34aTHOCTI CHCTEMH eJieKTponpuBoia T3.

3’gcoBaHoO, 10 KOMOIHOBaHE JKEPENIO JKMBJICHHS , L0 CKIAJAETHCS 3 JBOX
mxepen EPC mocriifHOro ctpymy, 3abesrnedyye 30UIbIIEHHS aMIUNITYAU BUX1AHOI
HaIPYTH iHBEPTOpa 3 OJTHOYACHUM BUHUKHEHHSM 1i 3MIHHOI CKJIAJIOBOi Ta HYJIbOBOI
MOCJIIJOBHOCTI ITPH BUKOPUCTAHHI HYJIHOBUX KOMOIHAITIM KJTIOUYIB HUKHBOTO TIeUa
1HBEpTOpA.

BcranoBieHo, 1110 yMOBOIO Tiepeadi eHeprii Bij J0JIaTKOBOTO JIKepenia, € Take
CHIBBIJHOILLEHHS MMapaMeTPIB €JIEKTPUYHOTO KOJja, IPU IKOMY MOCTIHHA Yacy 1IbOr0
€JIEKTPUYHOTO KOJia Ma€e OyTH OLIBIIOI0, HIXK MOJIOBMHA Yacy nepe0yBaHHS KIIIOUIB
HUKHBOTO TJIEYa 1HBEPTOPA B HYJIbOBOMY CTaHI.

[TpoBeneHO BH3HAUEHHS HAMOLIBII KOMIPOMICHOTO BaplaHTy 3 TOUYKH 30Dy
KamTaJIbHUX 3aTpaT 1 MacorabapuTHUX IOKa3HUKIB KOMOIHOBAHOIO JIKEpela.
Takum Bapiantom moxe Oytu cxema 3 EPC ponmaTkoBoro mpkepena >KUBJIECHHS
20...40 % Bix ocaHoBHOTO EPC; iHaykTuBHICTIO 67...0 %; akTHBHUM OIOpPOM, IIIO
CKJIa/ia€ 3HAYEHHS aKTUBHOTO Omopy ¢a3u craropa AsuryHa. [Ipu nmpomy mpupict
aMIUTITYIM BEKTOpa Harpyru inBepTopa oyzae 7,7...18,4 %. 3011bleHHS aMILTITy 1A
HYJIBOBOI MOCHIZIOBHOCTI HANPYTH 1HBEpTOpa y BUOpaHoMy niana3oHi 3MiHu EPC
20...40 % cxnamae 0,006...2,5 %. Ananiz BUOOpPY aKTHBHOTO OIOPY J0JATKOBOTO
JoKepenia ToKasas, 0 MOoro 30UIbIIeHHS Y JBa pa3u, BIIHOCHO aKTUBHOTO OTOPY
¢a3 craropa IBUTyHA, A03BOJISIE€ 3SHU3UTH HYJIHOBY MOCIIIOBHICTh HAMIPYTH 10 HYJIS
P 3MEHIIEHH]1 TPUPOCTY aMIUTITYAN BUX1IHOI Hanpyru Bif 10 % mo 6,7 %.

[Ipn po3risal KOHBEHIIOHAIBHOTO 3aKOHY KOMYTAllli KIIIOYIB 1HBEPTOpa
BCTAHOBJIEHO, 1[0 TaKWil CIOCIO MPU3BOAUTH O BUHUKHEHHS CKIJIAJHOI (opMHU
BUXIHOT HampyTu. 3ampornoHoBaHa MOAu(IKaIlis 3aKOHY KOMYyTarlii KIo4YaMu

1HBEpTOpa KOMOIHOBAHOTO JPKEpesia KUBJIEHHS 3 BpaXyBaHHSIM 3MIHHOI CKJIa/I0BO1



MOJYJIsI BEKTOpa BUX1HOT HAMIPYTH, 110 3a0e3nedye cTaduIi3alliio Hanpyry y ¢gasax
JIBUTYHA Ha 3aJ]aHOMY PiBHI.

Bynu BcTaHOBNEH! 3aKOHOMIPHOCTI BIUIMBY Ha €JIEKTPOMArHITHHUIT MOMEHT
ACUHXPOHHOT'O JBUT'YHA MPU HOro >KUBJIEHHI BlJ] HECUMETPUYHOI CUCTEMH HAIPyT
KOMOIHOBAaHOTO JDKEpeNia JKMBIEHHS TpU  PI3HUX 3aKOHAaX  KepyBaHHS
3allpOIIOHOBAHOI0 CHCTEMOIO eJIeKTponpuBoAa T3 Ay BHU3HAUEHHS UIUISIXIB
KOMIIEHCallll KOJJMBaHb MOMEHTY JIBUT'YHa. 3’SCOBaHO, 110 HAHOUIBIIMM MpHUpICT
MOMEHTY 1 HallMEHIIUN piBEHb MOro KOJHMBaHb 3a0€3MEUyEThCSI BEKTOPHUM
KEepyBaHHsSM eJnekTporpuBogoM. [Ipu 30inblieHH] Hanpyru xuBieHHS 10 30%
3pOCTaHHSI MOMEHTY CTaHOBUTH 10 18%, a MpH KOJMBAaHHI aMIUTITYJH HANpyTu B
Mmexax 30% B1J HOMIHAIBHOI aMIUTITYJa KOJJMBaHb MOMEHTY CKJIaJJaTUME HE OLTbIIe
10%.

Komnencariiro KoiMBaHb MOMEHTY JBUTYHA B CHCTEMI BEKTOPHOTO KEpyBaHHS
MIBUKICTIO €IEKTPOIIPUBO/IA 3aIIPONIOHOBAHO 3a0€3MEeYNTH IIUITXOM BUKOPHCTAHHS
JOJJaTKOBUX CHUTHAJIIB KEpPYBAaHHsS KIIOYaMH 1HBEPTOpA, IO BHU3HAYAIOTHCA
OTPUMAaHUMH 3MIHHUMHU CKJIaJIOBUMHU HAIPYTH KXHUBJICHHS B CUHXPOHHIN cucTeMi
KOOpJMHAT.

Ha migcraBi npoBeieHUX JOCTIKEHB 3’ SICOBAHO, 1110 €(PEKTUBHY KOMIICHCAIIII0
KOJIMBaHb MOMEHTY JIBUTYHa MOJIMBO 3a0€3MEeYUTH IiJBUIICHOI0 YacTOTOIO
KOMYTaIIiil KJTIt04iB iHBepTOpa. AJie 301IbIIICHHS YaCTOTH KoMy Tallii moHaxa 2 kI’ He
€ JOLJIBHMM 4Yepe3 BHCOKI BTpaTHW EHeprii mpu KomyTaiii Ta Hee(EeKTUBHUM
MPOLIECOM TOATBINOT KOMIIEHCAIliT KOJTMBAaHb MOMEHTY.

B xomi exkcnepuMeHTy JOCHIDKEHO ¥  OOIPYHTOBAHO JIOIIJIBHICTD
BUKOpPUCTAaHHA KOMOIHOBAHOIO JDKepena >KMBJIEHHS 13 chiBBigHOWEHHAM EPC
nonaTkoBoro jkepena xkuBieHHs 20...40 % Big ocHoBHoro EPC IliaTBepmkeHo
eKCIIEPUMEHTAIHHO YMOBY BiJIKpUBAaHHS AI0y y KOJi HYJIbOBOI TOYKH CTaTOPHUX
o0MOTOK nBuryHa. Lls ymMoBa 103BOJII€ BU3HAYUTH 3HAUCHHS 1HIYKTHUBHOCTI JJIs
3a0e3MeyeHHs! BIAKPUTOTO CTaHy A10AY.

HoBuzHna poGotu mosisirae B HacTynmHoMy. HaykoBo oOrpyHTOBaHO yMOBY

MIJBUIIICHHS HaBaHTAXXyBaJIbHOI 3JaTHOCTI CHUCTEMH €JIEKTPONPHUBOAA ILIIXOM



BU3HAYCHHS 3aKOHOMIPHOCTEH BIUIMBY MapaMeTpiB KOMIIOHEHTIB E€JIEKTPHUYHOTO
KOJIa JOJATKOBOTO JDKEpeNa Ha MapaMeTpy >KUBJIEHHS aCHHXPOHHOTO JBUTYHA 3
BUKOPHUCTAHHSAM HYJIbOBUX KOMOIHAIIM KITIOYiB HIXKHBOTO TUIeYa 1HBEpTOpa.

BcTraHoBIeHO BIUIMB MapaMeTpiB Koja MiJl’€THAHHSA JIOJaTKOBOTO JIKepelia
KUBJICHHS Ha TTapaMeTpy PEKUMY >KUBJICHHS aCUHXPOHHOTO ABUTYHA, IO TO3BOJISIE
3a0e3MeynTH 301TbIICHHS HAaBAaHTAXYBAJIBbHOI 3/IaTHOCTI €JIEKTPONPHUBOJA TPHU
OJTHOYACHOMY 3MEHIIICHHI KOJMBaHb €JIEKTPOMArHITHOTO MOMEHTY.

OTpuMaHi 3aKOHOMIPHOCTI KOJHMBaHb HANpyTH >KUBJICHHS EJIEKTPOJIBUTYHA,
1110 J03BOJIMJIO BU3HAYUTH IUISIXU MOU(IKaIlil KIIACHYHOTO IIUPOTHO-IMITYJIbCHOTO
3aKOHY MOYJIAIIT KJIFOUiB iHBepTOpa KOMOIHOBAHOTO JKEpesa KUBJICHHS 1, TAKUM
YUHOM, CTa01113yBaTH BUXIIHY HANpPYTy *KUBJICHHS 1 HABAHTAXXYBaJIbHY 37aTHICTD
€JICKTPOIPUBO/IA HA 3a/IaHOMY PIBHI.

BcranoBieHO 3aKOHOMIPHICTh BIUTMBY KOJMBAaHb HAMIPYTH JKUBIICHHS ABUTYHA
Ha (pOpMyBaHHSI HOTO €JIEKTPOMArHITHOTO MOMEHTY.

BusHayeHO BIUIMB 3aKOHIB KEPYBaHHS CHCTEMOIO €JEKTPONPHUBOJA Ha
MIHIMI3aI[1}0 KOJIMBaHb €JIEKTPOMArHiTHOIO MOMEHTY €JIEKTPOJIBUTYHA.

Po3pobneno meroauky BHOOPY 1 TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS
mapamMeTpiB  3alpolOHOBAHOTO  JKEpesia  KUBJEHHsA.  Bu3HaueHo, 110
3alPONOHOBAHE CXEMO-TEXHIUHE PIMICHHS € OUIbIl €(PEKTUBHUM 3 TOYKH 30DPY
MOJIOBXKEHHS ITUKITy PO3PsAy aKyMyJIATOpPHOI OaTapei 1 Mae MEHII KariTajabHl i
eKCIUTyaTaIliitHi BUTPaTH.

Knwouosi  cnosa: aBTOHOMHMI  1HBEPTOp  HAmNpyr, EJIEKTPONPHUBOA
TPAHCIIOPTHOTO 3ac0o0y, KOMOIHOBaHE JKEpEso E€JIeKTPUYHOI €HEeprii, BEKTOpHE

KEepyBaHH$, €JIEKTPOMATrHITHUA MOMEHT.
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The dissertation is devoted to increasing the load capacity in the system with
asynchronous electric drive by means of combining several sources of electric
energy according to a special scheme with the help of one autonomous voltage
inverter. The area of application of the considered system is electric and hybrid
vehicles.

In many cases, electric power systems of vehicles use several sources of electric
energy. The problem is to ensure the effective parallel operation of different types
of sources onto a common load and optimize their energy performances.

There is still no universal approach in dimensioning of components of
electromechanical systems which include several energy sources and loads. The
mismatch between the rated power and energy consumption of energy sources or
storage devices leads to low energy efficiency of such systems. In addition, there are
no control systems and algorithms that ensure the effective operation of different
types of sources onto a common load. It does not allow components to operate in the
areas of highest efficiency and thus reduces the efficiency of such systems.

Traditional electromechanical systems, which include components of different
types usually comprise intermediate DC link. Separate inverters are used to control
the power flows that receive / transmit individual elements. Such inverters are rated
according to the nominal parameters of each component. Thus, a controlled
electromechanical system is obtained, but of high cost, because it has several stand-

alone inverters designed for the maximum possible current of each component.



It is expedient to develop a single stand-alone voltage inverter to control the
modes of operation of AC and DC components without a common DC link. To do
this, one of the DC sources can be connected to the neutral point of the windings of
the induction motor through additional inductance and active resistance, and the
second pole - to the negative terminal of the stand-alone voltage inverter, which is
connected to another DC source, such as a battery.

A special control algorithm for a stand-alone voltage inverter with increased
switching time of the upper arm of the switches is examined in the paper. This
algorithm can control the energy flows for each component. Thus, one inverter
regulates the modes of operation of the electromechanical system.

This circuit makes it possible to charge the battery, but the additional source
must have a large enough EMF to overcome the EMF level of the battery. To
increase the electromagnetic torque of the motor, reduce the EMF level of the
additional energy source, increase the efficiency of the energy conversion process in
the electric drive system of the vehicle with an additional energy source, the option
of zero state of the lower arm of the voltage inverter was considered.

The analysis of regularities of influence of parameters of an electric circuit of
an additional power supply on parameters of a power mode of the induction motor
with use of zero combinations of switches of the lower arm of the inverter was
carried out. Such regularities made it possible to formulate the conditions for
increasing the load capacity of the electric drive system of the vehicle.

It has been found that a combined power supply consisting of two DC power
sources provides an increase in the amplitude of the output voltage of the inverter
with the simultaneous occurrence of its variable component and zero sequence when
using zero switches combinations of the lower arm of the inverter.

The condition for the transfer of energy from an additional source is the ratio
of the parameters of the electrical circuit, when the time constant of this electrical
circuit is greater than half the switching time of the switches of the lower arm of the

inverter.



The reasonable compromise option in terms of capital costs and weight/volume
of the combined source is determined. This option may be a circuit with the EMF of
the additional power supply 20... 40% of the main EMF; inductance 67 ... 0%; active
resistance, which is the value of the active resistance of the stator phase of the motor.
The increase in the amplitude of the voltage vector of the inverter will be 7.7...
18.4%. The increase in the amplitude of the zero sequence of the inverter voltage in
the selected range of change of the EMF 20... 40% is 0.006... 2.5%. Analysis of the
choice of the active resistance of the additional source showed that its doubling
relative to the active phase resistance of the motor stator allows to reduce the zero-
voltage sequence to zero while reducing the increase in output voltage amplitude
from 10% to 6.7%.

When considering the conventional law of switching the inverter’s valves, it is
found that this method leads to a complex form of the output voltage. A modification
of the switching law of the combined power supply is proposed taking into account
the variable component of the module of the output voltage vector, which provides
voltage stabilization in the motor phases at a given level.

Regularities of influence on the torque of the induction motor at asymmetric
system of voltages of the combined power supply at various control laws were
established. It was found that the largest increase in torque and the lowest level of
its oscillations is provided by vector control of the electric drive. When the supply
voltage increases to 30%, the increase in torque is up to 18%, and when the voltage
amplitude fluctuates within 30% of the nominal, the amplitude of torque oscillations
will not exceed 10%.

It is proposed to provide compensation of motor torque oscillations in the
vector speed control system of the electric drive by using additional control signals
of the inverter switches, which are determined by the obtained variable components
of the supply voltage in the synchronous coordinate system.

Effective compensation of motor torque oscillations can be provided by
increasing the frequency of switching of the inverter switches. However, increasing

the switching frequency above 2 kHz is not advisable due to higher energy losses



during switching and the inefficient process of further compensation of torque
oscillations.

During the experiment, the expediency of using a combined power supply with
an EMF ratio of an additional power supply of 20... 40% of the main EMF was
investigated and proven. This condition allows to determine the value of inductance
to provide open state diode.

The condition of increasing the load capacity of the electric drive system by
determining the patterns of influence of the parameters of the components of the
electric circuit of the additional source on the power parameters of the induction
motor using switches of the lower arm of the inverter is proven as well.

The influence of the parameters of the connection circuit of the additional
power supply on the parameters of the power supply mode of the induction motor is
investigated, which allows to increase the load capacity of the electric drive while
reducing the torque oscillations.

The regularities of oscillations of the motor supply voltage are obtained, which
allowed to determine the ways of modification of the classical PWM law of the
combined power supply and, thus, to stabilize the output supply voltage and load
capacity of the electric drive at a given level.

The regularity of influence of oscillation of supply voltage of the motor on
formation of its torque is found.

The influence of the laws of control of the electric drive system on
minimization of oscillations of the torque of the electric motor is investigated.

Feasibility study for the suggested system has been carried out. It is determined
that the proposed schematic solution is more efficient in terms of extending the
discharge cycle of the battery and has lower capital and operating costs.

Key words: autonomous voltage inverter, electric vehicle powertrain, combined

power source, vector control, torque.



