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IIpumeHeHNne TeNJIOBU3MOHHON TEXHUKHU B 3JIEKTPOHHO-Iy4eBOil 00padoTKe MeTa/LI0OB
(O0630p)

YCOB /.M., IIEPBAKOB A.B., TAIIOHOBA JI.A., POJSKNHA P.B., TOHYAPOB A.JL.
OmnpeneneHsl Tuana3oHbl U3MEHEHHUS OCHOBHBIX MapaMeTPOB TEXHOJOTUIECKHIX MPOIIECCOB
ANEKTPOHHO-TY4eBON 00pabOTKM MaTepuasoB, BKIIIOYAs TUIABKY, TOBEPXHOCTHYIO
00paboTKy, abJIsIUI0, CBAPKY U aJIUTHBHOE (OpMOOOpA30BaHNE; BBIICICHBI TTApAMETPHI,
HEO0OXOUMBIE JIJIs1 BEIOOpA TETUIOBU3MOHHOTO 000PYAOBaHUS C IEJIbI0 MOHUTOPHUHTA 00JIaCTH
BO3CHUCTBUS 3JCKTPOHHOTO Jy4ya Ha oOpabaTeiBaeMblii MaTepuai. Jlana knaccudukanus
nH(ppaKpaCHBIX KaMep Pa3IMYHBIX CIIEKTPATbHBIX TUANA30HOB, BKIIIOYAs JBYXCIEKTPAIbHBIC
Y MHOTOCTIEKTpaJIbHbIE CUCTEMBI, BbIJCJIEHBI 00JACTH UX MPUMEHEHUS U TeMIIepaTypHbIe
nrana3oHbl. BeinonHen 0030p METOA0B TEIUIOBU3MOHHOTO KOHTPOJIS IIPOIIECCOB HArpeBa ¢
MCIOJIb30BaHMEM DJIEKTPOHHOTO JIy4a, TOKa3aHbl OCHOBHBIE TCHICHIIUN MPUMEHEHUS
nH(ppaKpacHON TEXHUKH IS PEIICHUS 3a]ja4 MOHUTOPUHTA U YIIPABJICHUS MTapaMeTpamMu
AJIEKTPOHHO-TY4eBO 00paOOTKH MaTEPHAIIOB.

Knrouegwle cnoea: >neKTpOHHO-ITy4eBbIe TEXHOJIOTUU 00paOOTKH METAJIOB, TEINIOBU3NOHHAS
TEXHHUKA, KOHTPOIb TEXHOJIIOTUYECKUX MPOIIECCOB, CBAPKA, TUIABKA, TOBEPXHOCTHAS

00paboTKa, alIUTHBHBIE TEXHOJIOTHUU, 0030D.

The ranges of changes in the main parameters of technological processes of electron beam
processing of materials, including melting, surface treatment, ablation, welding and additive
shaping, are determined; the parameters necessary for the selection of thermal imaging
equipment in order to monitor the area of impact of the electron beam on the processed
material are highlighted. The classification of infrared cameras of various spectral ranges,
including two-spectral and multispectral systems, is given, their fields of application and
temperature ranges are highlighted. An overview of methods of thermal imaging control of
heating processes using an electron beam is performed, and the main trends in the use of

infrared technology for solving problems of monitoring and controlling the parameters of



electron beam processing of materials are shown.
Key words: electron beam metalworking technologies, thermal imaging technology, process

control, welding, melting, surface treatment, additive technologies, overview.
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MeToanka pacuéTa XapaKTepUCTHK 3JIEKTPOMATHUTHOIO B3aUMOAeHCTBUS HHIYKTOPA C
’KeJIe300eTOHHBIM u3aeneM. TeopeTnueckas 4acThb

®EJIOCOB C.B., COKOJIOB A.M., ITA/IPYHOB [0.B., IAYKOB A .A., IIA/IPUKOB
T.E., CMHPHOB A.O.

[IpencraBiena Merorka pacuéra XapaKTepUCTHK 3JIEKTPOMAarHUTHOTO B3aUMOJICHCTBHS
WHIYKTOPOB C KeJIe300€TOHHBIMU U3ICITUSIMHU MPH JICKTPOTEIIIOBOM 00pabOTKe TOKaMH
MOBBIIIEHHON yacToThl. [Ipeanoxkena maremaTrieckas MO/I€lib, TO3BOJISIONIAS ONPEACIIUTD
TOKH, HaNpsDKEHUS, NTepeaaBaeMyto MomHocTh U KIIJI A nuHAyKTOpOB Kpyrioi u
npsiMOyTosIbHOU (hopMbl. Mo/IesTh OCHOBaHA HAa CXeMax 3aMEeUIeHHs U YPaBHEHUSAX 1IeTH
MEPEMEHHOT'0 TOKa, MOJIEIb YUYUTHIBAET BIUSIHUE PE30HAHCHBIX EMKOCTEH, YaCTOTHI
MUTAIOIETO HAMPSOKCHHSI, a TAK)KE HAJTM4KUe apMaTyphl B 6eToHe. BrimomHeHo nmporpaMMHOe
MozenupoBanue B cpeae MATLAB, npoaeMoHCTpHUpoOBaBIlIee IPEUMYILIECTBA PE3OHAHCHBIX
CXEM MOJKIIIOUEHUS! HHAYKTOPOB U UX 3PPEKTUBHOCTH JIJIs1 ApMUPOBAHHBIX U
HEapMHUPOBAHHBIX U3/eNuil. Pe3ynpTaTsl MOAEIMPOBaHUS MOATBEPKIAIOT BO3MOXKHOCTD
NPUMEHEHHS WHAYKIIMOHHOTO METOAA IS JIEKTPOTEIIIOBOI 00pabOTKH ¢ UCTIONb30BaHUEM B
KaueCTBE MCTOYHHKA IMUTAHUS TPAH3UCTOPHBIX MPeodpa3oBarteneii, 00ecrneuynBaronInx
Bbicokuit KITJ[ (10 97-98%). OTmedyena HeoOX0IMMOCTh SKCIIEPUMEHTAILHOM MPOBEPKU
MOJIETIH JIJIs 1ajibHEHIIero BHEPEHUS TEXHOIOTHH B IPAKTUKY.

Kniouesnie cnosa: >nekTpoTerioBast 00padoTKa kKeIe300€TOHHBIX U3/IEIHIHA,
AJIEKTPOMArHUTHBIA UHAYKTOP, XapaKTEePUCTUKHU JIEKTPOMATHUTHOTO B3aUMOICHCTBUS

WHIYKTOPOB C KeJIe300€TOHHBIMHU U3JICTUsIMU, MaTeMaTndeckoe moaenupoBanue, MATLAB.

A method for calculating the characteristics of the electromagnetic interaction of inductors
with reinforced concrete products during thermal treatment with high-frequency currents is
presented. A mathematical model is proposed that makes it possible to determine currents,

voltages, transmitted power and efficiency for round and rectangular inductors. The model is



based on substitution schemes and equations of an alternating current circuit, the model takes
into account the influence of resonant capacitances, the frequency of the supply voltage, as
well as the presence of reinforcement in concrete. Software modeling was performed in the
MATLAB environment, which demonstrated the advantages of resonant circuits for
connecting inductors and their effectiveness for reinforced and non-reinforced products. The
simulation results confirm the possibility of using the induction method for electrothermal
treatment using transistor converters as a power source, providing high efficiency (up to 97-
98%). The necessity of experimental verification of the model for further implementation of
the technology in practice is noted.

Key words: electrothermal treatment of reinforced concrete products, electromagnetic
inductor, characteristics of electromagnetic interaction of inductors with reinforced concrete

products, mathematical modeling, MATLAB.
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OcHoBHbIE TPeOOBaHUSA K CHCTeMe MOHUTOPHHIA T€OMHAYLIHPOBAHHBIX TOKOB B
JIEKTPUYECKOM CeTH BHICOKOT0 HANMPSIKEHUS € IJIyX03a3eMJIEHHOH HellTPaJibio
KYBIINMHOB A.A., BAXHMHA B.B., YEPHEHKO A.H., ®EJI11 O.B., XPEHHNKOB
AIO.

BrimonneH ananus BpeMeHHOTo Mpoduiis reOMHAYIUPOBAHHOTO TOKa, KOTOPBII
Mpe/ICTaBIseT COO0M HEMPEPBIBHYIO MOCIEA0BATEIHLHOCTD OTHOTIOSPHBIX BEHIOPOCOB
Pa3IUYHON ATUTEIBHOCTH U AMIUTUTY/IbI U TIO3BOJISIET MOJMYUYUTh MPEIBAPUTEIBHYIO OLICHKY
MPOJIOKUTENIBHOCTU COCTOSIHUSI HACBIIIIEHUSI MArHUTHOM CUCTEMBI CUIIOBOTO
TpanchopmaTopa 3a BpeMsl IelCcTBUS TeoMarHuTHOM Oypu. [loka3zaHo, 9TO AJI OIEHKH
YCTOMYHUBOCTH DJIEKTPUIECKON CETH K BO3JICUCTBUIO T€OMAarHUTHBIX OYph TOCTATOYHO
OCYUIIECTBJISITh MOHUTOPUHT T€OUHIYLIUPOBAHHBIX TOKOB B KPUTUUYECKUX Yy3J1aX, KOJTUYECTBO
KOTOPBIX OIPEAENISIETCS TOIOJIOTUEH HIEKTPUIECKOM CETH, IPOCTPAHCTBEHHOW OpUEHTalUeN
BO3YIIHBIX JIMHUN AJIEKTPONIEpEAaud U HATMYUEM B ATHX Y3JIaX CHIJIOBBIX TpaHC(HOPMATOPOB
¢ OpoHeBo MM OpOHECTEPIKHEBOM MarHUTHOM cuctemoi. [loka3zaHo, 4TO 11T MOHUTOPHUHTA
reOMHIYLUPOBAHHBIX TOKOB HEOOXOAMMO HCTOIb30BaTh U3MEPUTEIBHBIN MpeoOpazoBaTellb
TOKa MPSIMOTO yCUJIEHUS ¢ qaTaukoM Xoiuta. [Ipenen mpeoOpa3zoBaHus U3MEPUTETHLHOTO
npeoOpaszoBaress HEOOXOAUMO BBHIOUPATH C YUETOM 0KHIAEMBIX JITUTEIBHO MPOTEKAIOIIIX

rCOMHAYIIUPOBAHHLIX TOKOB U YPOBHA 'apMOHHUK Hy.]'IGBOﬁ IOCICA0BAaTCIBHOCTH B COCTABE



TOKa HEUTpasK ¢ y4eTOM MOKa3aTeeil KauecTBa AIEKTPOIHEPTHH B y3J1€ MOAKIIOUECHUS
CHJIOBOTO TpaHCopMaTopa.

Knrwouegvlie cnosa: 3nekTpruyeckasi CeTb BBICOKOTO HAMPSIKEHUSI, KPUTHUECKUE Y3JIbI
AIEKTPUIECKOM CETH, CHIIOBOM TpaHCcPopMaTop, IIyxo3a3eMIICHHAs HEUTPaJb,
TeOMHIYLUPOBAHHBIN TOK, TOMOJIOTHSI IUHUH 3JIEKTpOIepeiaut, U3MEPUTEIbHbII

npeoOpa3oBaTesb NPSIMOT0 YCHICHHS, JaTYUK XOJIa.

The time profile of the geoinduced current is analyzed, which is a continuous sequence of
unipolar emissions of various durations and amplitudes and allows us to obtain a preliminary
estimate of the duration of the saturation state of the magnetic system of a power transformer
during the action of a geomagnetic storm. It is shown that in order to assess the stability of an
electrical network to the effects of geomagnetic storms, it is sufficient to monitor geoinduced
currents in critical nodes, the number of which is determined by the topology of the electrical
network, the spatial orientation of overhead power lines and the presence in these nodes of
power transformers with an armored or armored magnetic system. It is shown that to monitor
geoinduced currents, it is necessary to use a direct-gain current measuring converter with a
Hall sensor. The conversion limit of the measuring transducer must be selected taking into
account the expected long-term geoinduced currents and the harmonic level of the zero
sequence in the neutral current, taking into account the quality indicators of the electric power
in the connection node of the power transformer.

Key words: high voltage electrical network, critical nodes of the electrical network, power
transformer, dead-earth neutral, geoinduced current, topology of power transmission lines,

direct gain measuring transducer, Hall sensor.
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TemnoBoii NOTOK B NPOPUJINPOBAHHBIX TOKOBBOAX KPHOT€HHBIX 3JIeKTPOTEXHUYECKUX
YCTPOWMCTB

BYAHOB 1O.JL

PaccMoTpeHo ypaBHEHHE TEIUIOBOTO OanaHca B KPUOTOKOBBOJAX MOCTOSIHHOTO U
MIEPEMEHHOT0 TIONIEPEYHOTO CEUEHUI, OXJIaX1aeMbIX apaMU KHUAKOTO a30Ta, C LENbI0

oTpesieNieHUs TEIIOBOTO MOTOKA B HU3KOTEMIIEPATYPHYIO 30HY U COTIOCTaBJICHUS



ONTUMAJIBHBIX T€OMETPUUECKHUX XapaKTEPUCTUK KPUOTOKOBBOJIOB MPY U3MEHEHUH TOKa. B
paccMaTpuBaeMol MaTeMaTUYECKOW MOJIEIM U3MEHEHHUE IJI0MIA I TOTIEPEUYHOTO CEUSHU S
BJI0JIb OCH TOKOBBOJIA MPECTABICHO I IKOM JTMHEHHOM (hyHKIMEH, T03BOJISIONICH
BBITIOJIHUTH HHTETpUpOBaHue ¢ depeHInaIrHOT0 YpaBHEHHS TETIOBOTO Oatanca. Ha
MpUMeEpPE TOKOBBOJIOB € MOCTOSHHON ¥ IEPEMEHHOM TUIOMIAIIMHU CEYEHUH,
XapaKTePU3YIOIIUXCS ONPEACTEHHBIM MaTEPHUATIOM, OXJIaXKIeHUEM 1 (PopMOii BBOIOB,
omnpe/ieleHbl 3HAUCHHS TETUIOBOTO MOTOKA K KPUOATeHTY.

Knrouegwle cnoea: kpuoreHHbIe yCTPOMCTBA, TOKOBBO/IBI, IEPEMEHHOE TIONIEPEUHOE CEUEHHE,

TEIIOBOU IIOTOK, pacuc€T, MaTEMATHUICCKAA MOJCIIb.

The equation of the thermal balance in cryotoxins of constant and variable cross-sections
cooled by liquid nitrogen vapor is considered in order to determine the heat flow into the low-
temperature zone and compare the optimal geometric characteristics of cryotoxins with a
change in current. In the mathematical model under consideration, the change in the cross-
sectional area along the axis of the current supply is represented by a smooth linear function
that allows the integration of the differential equation of thermal balance. Using the example
of current leads with constant and variable cross-sectional areas characterized by a certain
material, cooling and shape of the inputs, the values of the heat flow to the cryoagent are
determined.

Key words: cryogenic devices, current leads, variable cross-section, heat flow, calculation,

mathematical model.
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Cnoco0bl 0aHIAKUPOBAHUS POTOPA /ISl CHUKEHHS MOTEPh HA HHAYIUPOBAHHbIE TOKH U
HATrpeB MOCTOSTHHBIX MATHUTOB MOIIHBIX BHICOKOOOOPOTHBIX CHHXPOHHBIX reHepaTopax
KH1PSAKHH A.A., LIETUHVH E.B.

[IpennoxeH cmocod yMEeHbIIIEHUS IOTEPh HA WHAYIIUPOBAHHBIE TOKU U HATPEB MOCTOSTHHBIX
MarHuTOB B BEICOKOOOOPOTHBIX POTOPaX MOIIHBIX CHHXPOHHBIX TEHEPATOPOB C
MarHHTOICKTPUICCKUM BO30YkIeHuEeM. J{J1s1 3aIIMThl IOCTOSTHHBIX MAarHUTOB OT
IEHTPOOEIKHBIX CHJI TIPEIOKEHA TPEXCIIOWHAs cucTeMa 0aHaxa, 00ecrneynBaroas

SKpPaHUPOBAHUC MArHUTOB OT UHAYHUHUPOBAHHBIX TOKOB, YACPKAHUC MArHUTOB C TIOMOIIBIO



OCHOBHOT'0 OaHIaa M3 TUTAHOBOTO ciuiaBa BT22 U 1OmOIHUTEIHFHOTO
AJIEKTPOTEIIOM30JSIIMOHHOTO BBICOKOIIPOYHOTO OaHaka U3 YIIIEPOAHOM JICHTHI,
CHHKAIOILEr0 HarpeB MarHUTOB. PacdeT 31eKTpOMarHuTHOM 3a/1a4u U MOTEPh Ha
MHIYLMPOBAHHBIE TOKU BBIIIOJIHEH METOJOM KOHEYHBIX 3JIEMEHTOB B IPOTPAMMHOM
komruiekce COMSOLMultiphysics 6.2. Pacder HarpeBa MarHuToB IIPH pa3HBIX CIIOCO0ax
OaHIaKUPOBAHMS BHIIOJIHEH C UCIIOJIB30BAHUEM IIpeIaraeMoil aHATUTUIECKOH 0THOMEpHOU
MO/IeJIA HarpeBa poTOpa METOJOM 3KBUBAJICHTHBIX TETUIOBBIX cXeM 3amelieHus. [Iposenen
aHaJIM3 HarpeBa poTopa OT MOTeph Ha MHIYLIMPOBAHHBIEC TOKH MPH Pa3IUYHBIX CIIOCOOaX
0aHaKUPOBAHUS, BKIIOYAIOIIUX KIACCUYECKUI CIIOC00, a TaK)Ke COBPEMEHHBIE TOAXO/bI.
Pe3ynbraThl aHAIUTUUECKOTO pacyueTa ABYXMEPHOU 3a/jaull HarpeBa poTopa CpaBHUBAIOTCS C
pe3yabTaTaMy YUCJIEHHOTO MOJEIUPOBAHMUS.

Knrouegwle cnosea: BbIcOKOOOOPOTHBIN CUHXPOHHBIN FeHEPATOp, POTOP C MOCTOSHHBIMU
MarHuTaMmu, 6aHziax poTopa, MHAYIUPOBAHHbIE TOKU, HATPEB POTOPA, METO/1 YKBUBAJIEHTHBIX

TCIIJIOBBIX CXEM, YHUCJICHHOC MOACIIMPOBAHUC BHGKTpOMaFHHTHOﬁ 3ajJa4du,

COMSOLMultiphysics.

A method is proposed to reduce losses due to induced currents and heating of permanent
magnets in high-speed rotors of powerful synchronous machines with magnetoelectric
excitation. To protect permanent magnets from centrifugal forces, a three-layer bandage
system is proposed, which provides shielding of magnets from induced currents, magnetic
retention using a main bandage made of VT22 titanium alloy and an additional high-strength
electrical insulation bandage made of carbon tape, which reduces the heating of the magnets.
The calculation of the electromagnetic problem and losses for induced currents was
performed using the finite element method in the COMSOLMultiphysics 6.2 software
package. The calculation of magnet heating for various banding methods was performed using
the proposed analytical one-dimensional model of rotor heating using equivalent thermal
substitution schemes. The analysis of rotor heating from losses to induced currents in various
methods of banding, including the classical method, as well as modern approaches, is carried
out. The results of the analytical calculation of the two-dimensional rotor heating problem are
compared with the results of numerical simulation.

Key words: high-speed synchronous generator, permanent magnet rotor, rotor brace, induced
currents, rotor heating, method of equivalent thermal circuits, numerical simulation of

electromagnetic problem, COMSOLMultiphysics.



Onekmpomexuuka, 2026, Ne2, cmp. 61-66

Bansinne HeCHHYCOMAAILHOCTH NMOTPe0JIsIeMOro TOKA Ha K03((pUIHMEeHT 10JIe3HOT0
AelCTBUSI CHHXPOHHBIX IBHraTtesei ¢ Bo30yKIeHneM 0T IOCTOSIHHbIX MAaTHUTOB POTOpPa
BbIPBIXAHOB JI.A.

[Ipemioxkena maTeMaTU4eCcKasi MOJENb, ONMKUCHIBAIOIIAS BIMSHUE BBICIIMX FAPMOHHUK TOKa,
noTpeOIsIeMOro CHHXPOHHBIM JIBUTaTesIeM ¢ BO30YKICHHUEM OT MOCTOSHHBIX MarHUTOB, Ha
KO3 (HULIMEHT MOJIE3HOTo NEHCTBUS. B OCHOBE METOIMKY — OTIpe/IeIICHNE MEXaHUYECKOM
MOIIHOCTH, Pa3BUBAEMOM JABUTATENIEM, YEPE3 PA3HOCTh MEXaHUYECKUX MOIIHOCTEMH,
Pa3BUBAaEMBIX NPU MPOTEKAHWH OCHOBHOM M BBICIIMMYU FapMOHHUKaMH NUTAOIIEro Toka. /lana
YHCJICHHAs OLIEHKA 3TUX COCTABIIAIONIMX MEXaHUUYECKOW MOITHOCTH JUIsl 00pa3IioB
JBUTATEJIEH 110 PE3YJIbTATAM AHAJIN3A UX XapaKTEPUCTHUK, IIPEACTABICHHBIX B KaTAJIOTe
npousBoauTes. O60CHOBaHbI HANPaBJIEHUS MOBBIIIEHHS K03 PUIIMEeHTa TOJIE3HOTO
NEUCTBUS pacCMaTPUBAEMbIX KOHCTPYKIIMI ABUTATENIEH, OCHOBHBIM U3 KOTOPBIX SBIISIETCS
o0ecreyeHrne CHHYCOUIaJIbHOCTH MUTAIOIIET0 TOKA, YTO COTIaCyeTCsl C M3BECTHBIMU
IIOJIOKEHUSIMHU.

Knioueevie cnoga: CAHXPOHHBIN IEKTPUYECKUI ABUTATENb, MEXaHUYECKAst MOLTHOCTb,

K03 (HULKMEHT MOJIE3HOT0 JEeHCTBUS, HANIPSKEHNE MUTAHUS, TAPMOHUYECKUE COCTABIISIFOIINE.

A mathematical model is proposed describing the effect of the higher harmonics of the current
consumed by a permanent magnet-powered synchronous motor on the efficiency. The
technique is based on the determination of the mechanical power developed by the motor
through the difference in mechanical power developed during the flow of the main and higher
harmonics of the supply current. A numerical estimate of these components of mechanical
power for engine samples is given based on the results of an analysis of their characteristics
presented in the manufacturer's catalog. The directions of increasing the efficiency of the
considered motor designs are substantiated, the main of which is to ensure the sinusoidal
nature of the supply current, which is consistent with the known provisions.

Key words: synchronous electric motor, mechanical power, efficiency, supply voltage,

harmonic components.
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CpaBHUTe/IbHBINH aHAJIN3 U BHIOOP mMapaMeTpoB 0a30BbIX cTPYKTYp CL-puiabTpoB
HHBEPTOPA TOKA B COCTaBe CETEBOI0 Pery/isiTopa Ha OCHOBE HHAYKTHBHOI0 HAKONMUTEJIA

IHEpPruu

JIETIAHOB M.T"., KUCEJIEB M.T"., KYPBATOBA E.I1., KOYHEB B.A.

PaccMoTpeHo ycTpolCTBO peryIMpoBaHusi akTUBHOM U PEAKTUBHOM MOIIIHOCTH HAa OCHOBE
TpexdaszHoro nmpeodpazoBaress Toka (MHBEPTOPA TOKA) ¢ BEIXOAHBIM CL-pUnbTpoM (ceTeBbIM
perynsaropom). OCHOBHOE BHIMAaHHE Y/IEJICHO CPABHEHHUIO XaPAKTEPUCTUK (DUITBTPOB, a TAKIKE
BIIUSTHUIO NTapaMeTpoB (PUIBTpa HA TOK, FTeHEPUPYEMBIH PEryIsaTopoM. BeinoiaHeH aHanu3
JBYX cXeM (DMIIBTPOB, OTIUYAIOIIUXCS CTIOCOOOM TMOIKITIOUCHUS IeMIT(PUPYIOIIETo
pesuctopa. [Ipeaoxkena METoIMKa ONPEIEIICHUS TaPaMETPOB AIEMEHTOB BBIXOHOTO
bubTpa, B CXeME KOTOPOTO PE3UCTOP COSAUHSIETCS MapallIelIbHO ¢ JpocceseM. Pe3ynbrare
pacuera napaMeTpoB (GUIbTpa MPOBEPEHBI MOJICTUPOBAHIEM YCTPOIICTBA B IpOTrpamMme
SimInTech.

Knroueswie cnosa: npeodbpazoBareib ToKa, HHBEPTOP TOKA, CETEBON PEryisTop,

HHI[yKTHBHLIﬁ HAKOIMUTCIIb, IIUPOTHO-UMITYJIbCHAA MOAYJIALUA.

A device for regulating active and reactive power based on a three-phase current converter
(current inverter) with an output CL filter (mains regulator) is considered. The main focus is
on comparing filter characteristics, as well as the effect of filter parameters on the current
generated by the regulator. The analysis of two filter circuits has been performed, which differ
in the method of connecting a damping resistor. A method is proposed for determining the
parameters of the output filter elements, in which the resistor is connected in parallel with the
choke. The results of calculating the filter parameters have been verified by SimInTech device
simulation.

Key words: current converter, current inverter, mains regulator, inductive storage, pulse width

modulation.
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CoBepuieHCTBOBaHHE ABTOHOMHOM CHCTEMBbI 3JIEKTPOCHA0KEHH S MACCAKUPCKOTo



BaroHa
BYTI'JIAEB H.A., DEJSAEBA T'.A., UHBKOB 10.M., BACUJIBEBA 10.0.

Jnist cucTeMbl aBTOHOMHOTO AJIEKTPOCHA0KEHHS TACCAKMPCKOTO BaroHa pacCMOTPEHO
pUMeHEeHHE (DOTOITEKTPUUYECKUX MaHeIeH U CylepKOHACHCaTOpa C LENbI0 MPEeI0TBPALLEHUS
TTYOOKOM pa3psiiKu M CHIDKCHHS KOJIE€OaHM MOIITHOCTH aKKYMYJISITOPHOUM OaTapen.
[TpuBeneHb! 37eKTpUUECKas cXxeMa MOAKIIOYEHHS CYTIePKOHACHCATOPa U COJTHEYHOHN MaHemH,
METOAMKA pacyéTa HEKOMIIEHCUPOBAHHOIN MOIIHOCTH aKKyMYJIITOPHOU O6aTapen v MPHHLIUI
e KOMIIEHCAllUU CYMIEPKOH/IEHCATOPOM Ha OCHOBE YIIpaBJICHUS TPaH3UCTOpaMHU
JIByHAIIPaBJICHHOTO MOHMKAIOLIE-TTOBBIIIAONIEr0 IpeodpazoBatens. Pa3paboran anroputm
OTCJICKMBAHUS TOYKM MaKCUMaJIbHON MOIIHOCTH (POTOINEKTPUUECKON MaHETH ¢
MCTIOJIb30BAHMEM MOBBILIAIONIETO MOJIYIIPOBOAHUKOBOTO MTpeodpazoBaress. BimoiHeHs!
PacuéT 3JIEMEHTOB CXEMBbI C IPUMEHEHUEM OTEYECTBEHHBIX KOMIIOHEHTOB U MTPOBEpKa €&
paboToCcrmocoOHOCTH Ha 6a3e KOMITBIOTEPHOTO MOJICTUPOBAHHS.

Knroueswie cnosa: naccaxxupckuii Barod, Koue0aHus MOITHOCTH aKKyMYJISITOPHO# OaTapew,
CYNEpPKOHICHCATOP, (POTODIEKTPUUECKHE TAaHETH, OTCICKUBAHIE TOUKM MaKCUMaIbHOMN

MOIITHOCTHU, KOMIIBIOTCPHOC MOACTIUPOBAHUE.

For the autonomous power supply system of a passenger car, the use of photovoltaic panels
and a supercapacitor is considered in order to prevent deep discharge and reduce fluctuations
in battery power. An electrical connection diagram of a supercapacitor and a solar panel, a
method for calculating the uncompensated battery power and the principle of its
compensation by a supercapacitor based on transistor control of a bidirectional step-down
converter are presented. An algorithm for tracking the maximum power point of a
photovoltaic panel using a step-up semiconductor converter has been developed. The
calculation of the circuit elements using domestic components and verification of its
operability based on computer modeling are performed.

Key words: passenger car, fluctuations in battery power, supercapacitor, photovoltaic panels,

maximum power point tracking, computer simulation.
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