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JKCNEePUMEHTAIbHOE HCC/IeJ0BAHNE BHICOKOYACTOTHBIX HMIYJIbCHBIX NMepeHaAnpPsizKeHu i
BOPUCOB P.K., CMUPHOB M.H., TOJIIYH A.B., TUXOHOB 1O.B.

[TepexoiHbIE MPOLIECCHI B CETAX BHICOKOTO U CPEIHET0 HANPSKEHUS IPU KOMMYTAIIUSIX U
KOPOTKHX 3aMBIKaHUSIX COMPOBOKIAIOTCS BBICOKOYACTOTHBIMU UMITYJIbCHBIMU
nepeHanpspkeHusiMu. Heo0xomuMo 3HaTh UX aMILTUTYTHO-9aCTOTHBIC XapaKTEPUCTHKHU, YTOOBI
MPABUJILHO BBIOPATH 3alIUTHBIC yCTPOicTBA. JlOCTOBEpHBIE JaHHBIC IO TAKUM XapaKTEPUCTHKAM
MO>KHO MOJYYUTh TOJIBKO SKCIIEPUMEHTAIILHBIM ITyTeM. B cTaThe npuBeneHbl pe3yabTaThl
9KCIIEPUMEHTANIBHBIX UCCIEA0BAHUN UMITYJILCHBIX MIEPEHANPSKEHUN B paclipeieTuTeNbHbIX
ycrpoiictBax (6—500) kB. /Iy n3mepenuii UMIyIbCHBIX EpEHANPSYKEHUI IPUMEHEH
perucTparop ¢ 0ECKOHTAKTHBIMU €MKOCTHBIMU JTATYMKAMU. DKCIIEPHUMEHTHI Ha PeallbHbIX
9HEProoObEeKTaxX MOKa3ajH, YTO HAUOOJIBIIYIO ONMACHOCTD MPEACTABISAIOT PE30HAHCHBIE SBIICHUS
Ha BBICOKOH "acToTe. B 3TOM cirydae ypoBeHb IEpeHANPSIKEHUH MOYKET 00Jiee YeM B IECSTh pa3
MPEBBIIATh AMIUTUTYIHOE 3HaUeHUE pabodero HanpshkeHus. [Toka3aHo, 9To nmpu 0OBIYHOM
neTIIe TPUCOSANHECHUS B HECKOJIBKO METPOB OTPAaHUYUTENH MTEPEHANPSHKEHUI HE 00€CTIeYBAIOT
3amuty obopynosanus. Heooxoaumo npumensats RC-mienoukw.

KitoueBsie c10Ba: uMnyabcHble 8bICOKOUACMOMHbIE NEPEHANPANCEHUA, IKCHEPUMEHMATIbHbLE

UCCe008aHUA, YCMPOUCMEA 3AULUNbL.

Transients in high voltage and medium voltage power supply network due to switching
operations and short circuits are accompanied by high frequency impulse overvoltages. Their
amplitude and frequency characteristics are necessary to select proper protection devices. Only
experimental study can give us reliable data on such characteristics. The paper presents impulse
overvoltage experimental study data in switchgears of 6-500 kV. Impulse overvoltages were
measured by means of recorder with contactless capacitive sensors. Experimental studies at
power engineering facilities showed that most hazardous phenomena are high frequency
resonances. In this case, overvoltage was possible to reach more than 10 times higher value than
nominal voltage amplitude. Usual method of connection protection device to mains via several
meter conductor was shown to be inadequate to provide equipment protection. RC circuits are
suited for this situation.

Key words: impulse high frequency overvoltages, experimantal study, protection devices.
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Pa3BuTHe crucTeM M30J51{MM NPUMEHHUTEIBHO K BBICOKOBOJIbTHBIM TOKOIIPOBOJAAM €
TBepAOH U30JALH el

KOBAJIEB /1.1., BAPMBOJIOB B.H., 'OJIYBEB /I.B., MUP3ABEKSH I'.3.

[TpuBeneHbl pe3yabTaThl UCCIEAOBAHUI 110 CO3AHNI0 NHHOBAI[MOHHBIX TOKOIIPOBOJIOB Ha
HanpspkeHue 6—110 kB Ha 0CHOBE HOBBIX KOMIIO3UIIMOHHBIX MaTEPUAIOB CO BCTPOCHHBIMU
U(PPOBBIMU 3JIEMEHTAMH JUArHOCTUKU U MOHUTOPHHTA. PaccMoTpeHaHO IpuMeHeHHe
pa3IMYHBIX BUJJOB KOMIIAYH/IOB JUIsl U3TOTOBJICHUS U30JSIIMOHHBIX CUCTEM. AKIIEHTHPYETCS
BHUMAaHHE Ha OCOOEHHOCTSAX KOHCTPYKIIMH BEICOKOBOJIBTHBIX TOKOIIPOBOIOB, a TAKXKeE UX
U30JLHUOHHBIX cucTeM. [oka3aHo, YTO OCHOBHOM JINTON U30JIS1UEN BEICOKOBOJIBTHBIX
TOKOIIPOBOJIOB B HACTOSIIIEE BPEMS SIBJISIIOTCS ATIOKCHIHBIE KOMIIAyH/Ibl, B TOM YHUCJIE B
KOMIIO3ULIUH ¢ APYrUMH MaTepuanamu. OnpeseneHsl OCHOBHbIE IPEUMYILECTBA JIUTOM
U30JILUH BBICOKOBOJIBTHBIX TOKOIIPOBOJIOB MEPE]] IPYTUMHU BUIaMHU M30JSLMU. Y CTAHOBIICHBI
OCHOBHBIC HaIIPABJICHUS PA3BUTHS U30JIALIMOHHBIX CUCTEM TOKOMPOBOI0B. OOOCHOBAHBI
KJII04eBbIe (DaKTOphl 00eCTieueHHs! SIEKTPUIECKOM MPOYHOCTH U TETUIOBBIX PEXKUMOB pabOTHI
U30JIALUOHHBIX CUCTEM.

Knrwoueswvie cnosa: cucreMa U30Js11MH, TOKOIPOBOJ, JIUTask NOJIUMEPHAs U30JIALUS,

SJICKTpHUYCCKAA ITPOYHOCTD.

The results of research on the creation of innovative 6-110 kV current lines based on new
composite materials with built-in digital diagnostic and monitoring elements are presented. The
use of various types of compounds for the manufacture of insulation systems is considered.
Attention is focused on the design features of high-voltage current pipelines, as well as their
insulation systems. It is shown that the main cast insulation of high-voltage current pipelines is
currently epoxy compounds, including in the composition with other materials. The main
advantages of cast insulation of high-voltage current lines over other types of insulation are
determined. The main directions of development of insulating systems of current pipelines are
established. The key factors of ensuring the electrical strength and thermal modes of operation of
insulation systems are justified.

Key words: insulation system, current line, cast polymer insulation, electrical strength.
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CrnekTpajibHble XapaKTePUCTHKH IEKTPOMATHUTHOT0 U3J1y4YeHHUs 00JIaUYHBbIX Pa3psijioB,
HHUIMHPYEMBIX MOJeJIbHBIMH T'MIPOMETEOPAMHU B HCKYCCTBEHHOM IPO30BOM 00J1aKe
TEMHMKOB A.T'., BEJIOBA O.C., YEPHEHCKHUI JI.JI., OPJIOB A.B., JILICOB H.IO.,
KMBIIAP T.K., KOBAJIEB JI.1., )KYPABKOBA /J1.C., IIIMEJIEB A 51., KOPCA-
BABUJIOBA E.B., BOEBO/IVH B.B.

Ha ocHoBe BeliBIETHOTO aHAJIM3a MPEACTABICHBI CIIEKTPAIbHBIE XapaKTEPUCTUKU
3JIEKTPOMArHUTHOTO U3JIy4eHHUs 00JAUHBIX Pa3psi0B, MHUIIMHPYEMbIX TPYIIIIaMU MOJEIbHbBIX
TUIPOMETEOPOB B UCKYCCTBEHHOM I'PO30BOM 00J1ake. Y CTaHOBJIEHO, UTO 3TH XapaKTEPUCTUKU
3aBUCST OT PACHOJIOKEHHUS SYECK Pa3HOU MOJISIPHOCTH OTHOCUTEIHHO 3€MJITH, OT MECTa
PacTONIOKEHUS TPYII KPYIMHBIX THAPOMETEOPOB B 001aKe U crmocoba X 00beAMHEHHS B OOIIN I
maccuB. OnpesiesieHbl XapaKTepHble YaCTOTHBIE AUAMA30HbI B CIIEKTPE JIEKTPOMArHUTHOTO
U3ITy4eHUs! 00JIaYHBIX Pa3psI0B, PETUCTPUPYEMOTO Ha TOBEPXHOCTH 3€MJIM U Ha BBICOTE
PacToONIOKEHHUsI UCKYCCTBEHHOT'O TPO30BOro obsaka. Caenano mpearnoaoKeHue, YTO MACCUBBI
KPYITHBIX TPAJUH 10 pa3HOMY OyayT MOIUPHUIIUPOBATH XapaKTEPUCTUKH CIIEKTPa
3IEKTPOMArHUTHOTO U3IIy4eHUs 00JaYHbIX Pa3psioB B IPO30BOM 00J1ake B 3aBUCUMOCTH OT
NepeIBUKEHUS 3TUX TPaIOBBIX MAaCCUBOB BOJIM3U 001acTel MOJ0OKUTEIBHOTO U
OTPUIATEIILHOTO 3apsiia TPO30BOro 00JIaka. Y CTaHOBJICHO, YTO MPEACIbHBIC YACTOTHI B CIIEKTPE
CUTHAJIOB, KOTOPBIE PETUCTPUPOBAIKNCH HA MOBEPXHOCTH 3eMJiu, Moriu aocturats 400 MI', Ha
BBICOTE pacmosioxeHus oosaka — 1200 MI'. [Ipoananu3upoBaHa BO3MOXHOCTb BO3JCHCTBUS
UMITYJIBCOB 3JIEKTPOMAarHUTHOTO U3ITyYEHHS O0JIaYHBIX Pa3psIOB C BbISIBICHHBIMU
CHEKTPATLHBIMH XapaKTePUCTUKAMU Ha U(PPOBBIC HIEMEHTHI HaA36MHBIX KHOEP-(PU3NIECKUX
CUCTEM U JICTaTeIbHBIX aMapaToB, QYHKIIMOHUPYIONINX B YACTOTHBIX JUANA30HAX OT CAMHHII
MTI'1t no equuann I'T'.

Knrouesnie cnoea: ickycCTBEHHOE TPO30BOE 00JIaK0, HIIEKTPOMArHUTHOE U3ITyYEHHE,
CHEKTpaJIbHBIC XapaKTEPUCTUKH, pa3psIHbIC SBICHUS, BHYTPUOOIAYHAS] MOTHHSI, TPYTIIIBI
MOJICTTHHBIX TUAPOMETEOPOB, IIMPOKOTIOJIOCHAsI aHTCHHA, BEHBIICTHBIN aHANIN3, YACTOTHBIN

MAIa30H.

Spectral characteristics, received on the base of wavelet analysis, of an electromagnetic radiation
of the cloud discharges initiated by the model hydrometeor groups in an artificial thundercloud
have been presented. It was established that the spectral characteristics depend on a disposition
of the cells with a different polarity relative to the ground, on a disposition of the model
hydrometeor groups in the cloud, and on a kind of their combining into a whole array.
Characteristic frequency ranges in a spectrum of a electromagnetic radiation of the cloud



discharges registered on a ground surface and on a height of the artificial thundercloud position
have been determined. It was proposed that the large hail arrays will differently modify the
spectrum of an electromagnetic radiation of the cloud discharges in thundercloud in dependence
on the movement of these hail arrays near the regions of a positive and negative charge of
thundercloud. It was established that the upper frequencies in the signal spectrum that registered
on the ground surface could achieve 400 MHz, on the cloud disposition height — 1200 MHz.
Possibility of an affection of the electromagnetic radiation impulses of the cloud discharges with
the found spectral characteristics on the digital elements of the ground cyber-physical systems
and aircrafts functioning in the frequency ranges from the units of megahertz to the gigahertz
units has been analyzed.

Key words: artificial thundercloud, electromagnetic radiation, spectral characteristics, discharge
phenomena, intracloud lightning, model hydrometeor groups, wideband antenna, wavelet

analysis, frequency range.
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IIupoxonoJiocHas Mo/ie/b MOBBIIIAIIEro TpaHchopMaTopa B cOCTaBe
BBICOKOYACTOTHOI'0 arperata NUTAHUSA YIEKTPOPUIbTPOB

JKYMKOB A.B., KYBATKNH M.A., MATBEEB JI.A., ®POJIOB M.B., XPEHOB C.I.,
JJIAPHYH B.C., HUKVYJIOB 1.N.

BricokouacTOTHBIE arperaTsbl TUTAHHS SJIEKTPOGUIBTPOB PEaTH3yIOT HOBYIO U TIEPCIIEKTUBHYIO
TEXHOJIOTHIO, CIIOCOOHYIO 00eCTIeunTh 00JIee BRICOKYIO CTEIEHb T'a3009HCTKH Ha TETUIOBBIX
AIIEKTPOCTAHIIMSX U TIPOMBIIIUICHHBIX MPEIIPHIATHSIX 110 CPABHEHHIO C TPAJIUIIMOHHBIMHU
TEXHOJIOTHUSIMU Ha OCHOBE HU3KOYACTOTHBIX arperatoB MUTAHMS ¢ THPUCTOPHBIM YIIPABIICHUEM.
[Ipu pazpaboTke BEHICOKOYACTOTHBIX arperaToB MUTAHUS 0CO00€ BHUMAHUE CIIEAYET yIesTh
MPOEKTUPOBAHUIO MOBHIIMIAOIIETO TpaHC(hOopMaTopa, 00IaJAI0IETO BBICOKUMH HOMHUHALHBIMH
3HAYCHUSIMH BBIXOJIHOTO HAMPSIKCHHS U MOIIHOCTH MPH pad0Yeii 4acToTe MOPAIKA STHHHII—
JECATKOB Kuyiorepil. KoHCTpyKTHBHBIE 0COOCHHOCTH TAKOTO TpaHChopMaTopa CYIIeCTBEHHO
BIIUSIIOT Ha XapaKTEPUCTUKU BEICOKOYACTOTHOTO arperara muTaHus 3MeKTpoduinsTpa B ieiaoM. B
CTaThe MPEITI0KEH MOIX0 ] K (POPMUPOBAHUIO ITUPOKOTIOIOCHOH pacueTHON MOJenu
TparcopmaTopa, KOPPEKTHOH B IIIMPOKOM YaCTOTHOM JUANa30HE — B HU3KO- U
BBICOKOYACTOTHOM 00sacTH. OHa MO3BOJISIET MOJICIIMPOBATH MPOIIECCHI B TpaHChopMaTope
COBMECTHO C BHEIIIHEH IIeThI0, IIPU 3TOM CTAHOBUTCS BO3MOKEH aHAIIN3 BIUSHUS KOHCTPYKIIUU

TpaHchopMaTopa Ha XapaKTEPUCTUKH arperara B IIeJIOM, H aHAJIU3 YCIOBUN pabOThI CaMOro



TpaHcopmaTopa, YTo 0COOEHHO BaXKHO Ha CTaUU MPOEKTUPOBAHUS YCTPOUCTBA.
Knrwoueswie cnosa: >nekTpouiabTp, BHICOKOYACTOTHBIN arperat MUTaHus1, BBICOKOYaCTOTHBIN
TpaHnchopMaTop, MOJAETUPOBAHUE TPAHCPOPMATOPOB, IIMPOKOIIOIOCHAS MOJIETH

TpaHnchopmaropa.

High-frequency power supplies for electrostatic precipitators implement a new and promising
technology which is capable of providing more efficient gas conditioning on thermal power
plants and factories as compared to conventional technologies based on low-frequency thyristor-
based power supplies. During the design process of high-frequency power supplies one should
pay a special attention to the design of step-up transformer which features high output voltage
and power along with operating frequency of several up to tens of kHz. Construction features of
this transformer greatly influences characteristics of the whole high-frequency power supply. In
this paper, an approach to wideband transformer modeling is presented which is correct at both
low and high frequencies. This approach allows the simulation of transients in transformer
together with external circuit; moreover, this approach allow the analysis both the influence of
transformer construction on power supply characteristics and transformer operating conditions,
which is important at the design stage.

Key words: electrostatic precipitator, high-frequency power supply unit, high-frequency

transformer, transformer modeling, wideband transformer model.
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Pac4yer yrjioB KOMMYTallMH BHINPSMHUTEIbHO-UHBEPTOPHOI0 Npeodpa3zoBaTeis
MA3HEB A.C., CbI4HYT'OB A.H., BOJIOB A.B., MAPKOB K.B.

B Poccuu 6osee 24 ThIC. KM. KENE3HBIX JA0POT AEKTPUDUIIIPOBAHO IEPEMEHHBIM TOKOM. [J1s1
IepeBO30YHON pabOTHI B TPY30BOM U MACCAKUPCKOM JABMXKEHHH IKCIUTYaTUPYIOTCS 3JIEKTPOBO3bI
U DJIEKTPOIIoe3/1a, 000PYIOBAHHbBIE BHITPSIMUTEIbLHO-MHBEPTOPHBIMH [TPEOOPa30BaATEIIMHU.
TexHUYEeCKH KOMILIEKT JIEKTPOOOOPYIOBaHMS IPEACTABIIIET COO0M MHOTO30HHBIM MOCTOBOM
BBITIPSIMUTENH, PAOOTAIONIHMI Ha aKTUBHO-HHIYKTUBHYIO Harpy3ky. OTHIM U3 TIaBHBIX
HEJIOCTAaTKOB TAKOH CXEeMBbI SIBJISICTCSI HU3KOE 3HaueHne Koddduimenta MomHoctu. [Ipu
OTpezieNIeHUU UTOrOBOT0 3HaYeHHs K03 PHIIMEeHTa MOLTHOCTH HEOOXOIUMO YUUTHIBATh TPU
¢dakTopa: ypoBeHb MyJbCAINi BHITPSIMIEHHOTO TOKA, HECUHYCOUIATbHOCTD U

MpOAOIKUTCIILHOCTE KOMMYTAllUU. B cratnse MOJIYYCHBI OCHOBHBIC BbIPpAXXCHUSA JJIA



orpezeNeHus JIMTEIbHOCTH KOMMYTAIIMH NPU padoTe BHINPSIMUTEIHHO-UHBEPTOPHOTO
npeoOpaszoBatTes IS TATOBOTO MOABMYKHOTO COCTaBa IEPEMEHHOTO TOKA, BHITIOJTHEH pacyeT
AIIEKTPUYECKUX MTapaMeTPOB OOMOTOK TSATOBOTO TpaHChOopMaTopa.

Knrouesvie cnoea: BoIIPSIMUTENBHO-UHBEPTOPHBIN MpeoOpa3oBaTeib, SJHepreTuyeckas

3¢ PeKTUBHOCTD, KOIDPHUITUEHT MOIITHOCTH.

In Russia, more than 24 thousand km. railways are electrified with alternating current. To carry
out transportation work in freight and passenger traffic, electric locomotives and electric trains
equipped with rectifier-inverter converters are used. Technically, the set of electrical equipment
is a multi-zone bridge rectifier operating on an active — inductive load. One of the main
disadvantages of such a scheme is the low power factor. When determining the final value of the
power factor, three factors must be taken into account: the magnitude of the ripple of the
rectified current, non-sinusoidality and the duration of the switching. In the article, the main
expressions for determining the duration of switching during the operation of a rectifier-inverter
converter for alternating current traction rolling stock are obtained, the electrical parameters of
the traction transformer windings are calculated.

Key words: rectifier-inverter converter, energy efficiency, power factor.
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00 aBTOMaTHYeCKO# CTAOMIN3ALUH HANPSIKEHUSI KOHTAKTHOM CeTH 3JIEKTPHYeCKOro
MOABHKHOI0 COCTaBa

CAILIVK T.IL, IAPSIKOB B.A., IIAPSIKOBA O.J1., KOBAJIEB JI.A., BOPOBLEB A.A.,
MAKAPOBA E.N.

YBennueHrne THTEHCUBHOCTH JIBUJKEHUS AJIEKTPUYECKOTO MTOABUKHOTO COCTaBa, MOBBIIIEHNE
CKOpPOCTH COOOIIECHUS HAPSILY € TIOTYyYCHUEM HEOOXOIUMBIX TUHAMUYECKUX XapaKTEPUCTHK
IIMPOKUM IPUMEHEHUEM COBPEMEHHBIX TPAH3UCTOPHBIX TATOBBIX MpeoOpa3oBaTeeii OKa3bIBaeT
CYIIECTBEHHOE BIMSHUE HA KOHTAKTHYIO CETh, BBI3bIBAs IIPOBAJIbI M BCIUIECKH HaNpshKeHUs. B
CTaThe PacCMAaTPHUBAETCS BO3MOKHOCTh CTAOMIIM3aLIMU HAMIPSKEHUS HAa y4acTKEe KOHTAKTHOM
CEeTH 3a CUeT NMPUMEHEHUS aBTOMATUYECKOT0 CTAa0MIN3aTOPa HAPSHKEHU S, UCTIONIB3YIOIIETO
9HEPIui0, HAaKOIJICHHYIO B HAKOIMTENE AIEKTpUUECKor 3Hepruu. B kauectse ctabunnsaropa
HaIpsKEHUs MCIIOJIb3YEeTCs PEBEPCUBHBIN TPaH3UCTOPHBIN MpeoOpa30BaTelb, BHIIOIHSIOIUI
POJIb 3apsAHO-Pa3psAAHOrO YCTPOMCTBA Il HAKOIIMTEIIA dJIEKTpUYECKOM 3Heprun. Ha ocHoBe

IpeUIOKEHHBIX (DOPMYJT ITOCTPOCHA MaTeMaTHYeCKasi MO/IeIb, OCHOBHOE IPEUMYIIIECTBO



KOTOPOM — HCTIOIb30BaHKUE PEAIbHBIX JaHHBIX, TOJYUEHHBIX BO BPEMS JBUKCHHUS MTOABUKHOTO
cOCTaBa TOPOJICKOTO JIEKTpOTpaHcnopTa. Pe3ynbTaThl HcCeJOBaHUN TOKA3bIBAIOT
BO3MOXHOCTb CHUKCHUS BJIMAHUSA ITOABUXKHOI'O COCTaBa HA HAITPSIP)KCHUC KOHTAKTHOM CETH npu
MPUMEHEHUU CTaOUIN3aTopa HAMPSHKEHUS, UCIIOIb3YIOIIEro SHEPIHI0 HAKOTTUTETIS.

Knwuesvle cnosa: TopoacKoM JIEKTPOTPAHCIIOPT, IEKTPUUECKUIN TOABUKHONU COCTAB, TATOBBII
SJICKTPOIIPHUBO/[, aBTOMATHYCCKAA CTaGI/I.HI/ISaLII/I}I HaITPAKCHU A KOHTAKTHOU CCTH,
peKyIepaTUBHOE TOPMOXKEHUE, HAKOMUTEIb YHEPTUHU, CYIIEPKOHIEHCATOP, MATEMATHUYECKOE

MOACIINPOBAHHUC.

Electric rolling stock has a significant impact on the contact network. An increase in the intensity
of movement of electric rolling stock, an increase in the speed of communication, along with
obtaining the necessary dynamic characteristics and the widespread use of modern transistor
traction converters causes dips and voltage surges. The paper considers the possibility of voltage
stabilization in the contact network section by using an automatic voltage stabilizer that uses the
energy stored in the electric energy storage device. As a voltage stabilizer, a reversible transistor
converter is used in the work, which acts as a charging and discharging device for the storage of
electrical energy. On the basis of the formulas proposed in the paper, a mathematical model is
constructed. The main advantage of the applied model is the use of real data obtained during the
movement of the existing rolling stock of urban electric transport. The results of the research
show that it is possible to reduce the influence of modern rolling stock on the voltage of the
contact network when using a voltage stabilizer that uses the energy stored in the electric energy
storage device.

Key words: urban electric transport, electric rolling stock, traction electric drive, automatic
voltage stabilization of the contact network, regenerative braking, energy storage,

supercapacitor, mathematical modeling.
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Cyuika 00MOTOK ACHHXPOHHOTO IBUTaTeJIsi TOKOM HYJIeBOii MOC/1€10BATEIBLHOCTH
IIIOT'EHOB 10.X., HIOT'EHOB A .X.

BEITOTHEH KpaTKUil aHAIM3 OCHOBHBIX METOJIOB CYIIIKH OOMOTOK JICKTPUYSCKUX MAIIWH B
YCIIOBUAX CEITBCKOXO3SIMCTBEHHOTO MPOU3BOCTBA U TIPEIIOKEH 3P PEKTUBHBIA METOJT CYIITKH,
pu KOTOPOM a3kl 0OOMOTKH MOAKIIOYAIOT K MUTAIONIEH CeTH Yepe3 KOHACHCATOPHI, 32 CUET

qero 06pa3yeTc;1 HCCUMMCTPpUYIHAA CUCTCMA TOKOB, HYJICBAsA MOCICAOBATCIIBHOCTD KOTOpOﬁ



YBEJIMYUBAETCS M3-32 BOBHUKHOBEHUS pe30HaHca HanpshkeHus. [IpuBeneHa Mmeronrka pacuéra
TaKUX YCTaHOBOK.
Knrwoueswvie cnosa: acHHXpOHHBIN IBUTATEINb, CYIIKAa 0OMOTOK, KOHAEHCATOPBI, HECUMMETPHUYHAs

CHCTEMA TOKOB, TOK HynCBOﬁ MMOCJICA0OBATCIIBHOCTHU, PE30OHAHC HAIIPSAXKCHUA.

A brief analysis of the main methods of drying electric machines in agricultural production
conditions is made and an effective drying method is proposed, in which their windings are
connected to the supply network through capacitors, which forms an asymmetric current system,
the zero sequence of which increases due to the occurrence of voltage resonance. The method of
calculating such installations is given.

Key words: asynchronous motor, drying of windings, capacitors, asymmetric current system,

Zero-sequence current, voltage resonance.
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Metoab! onpenesieHusi XapaKTePUCTHK KPUOTOKOBBOI0B IepPeMEHHOI0 TOKA

JKEJITOB B.B., BYSIHOB 10.]1., KOITbIJIOB C.1., APXAHI'EJIbCKUI A.10., BAJIAIIIOB
H.H.

[TpuBeneHbl aHATUTUYECKHUE BBHIPAXKEHUS IS pacyéTa reOMETPUUECKUX XapaKTePUCTUK
BBICOKOBOJIBTHBIX CUJIbHOTOYHBIX KPHOTOKOBBOJOB MIEPEMEHHOT0 ToKa. Pa3paboran u onucan
ITOPUTM BBIUKUCIEHUN TEMIIEpaTypHON 3aBUCUMOCTH YJEIHHOTO CONPOTUBICHUS U
Kod((UIIMEeHTa TETJIONPOBOJHOCTH TEXHUIECKOM MEIH MPU HU3KHUX TeMIlepaTypax B
3aBHCUMOCTH OT YHCTOTHI METAJLIA.

Knroueewie cnosa: BTCII kabenu siexkTponepeiadi, TOKOBBOJIBI AJISI KPHOTEHHBIX YCTPONCTB,

pacuer.

Analytical expressions are given for calculating the geometrical characteristics of high-voltage
high-current cryogenic current leads of alternating current. An algorithm has been developed and
described for calculating the temperature dependence of the specific resistance and thermal
conductivity coefficient of technical copper at low temperatures, depending on the purity of the
metal.

Key words: HTS power cables, AC cryogenic current leads, calculation.
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Martpuua ynpyrux ko3¢ (puuueHToB IMXTOBAHHOIO CePACYHHKA JIEKTPHYECKON MallIUHbI
NBAHOB A.B.

[IpennoskeHa nHAKEHEPHAs METOAMKA pacyeTa 3JIEMEHTOB MATPUILIbI YIPYTUX KOAPPHUIIMEHTOB
HIMXTOBAHHOTO CEPICYHMKA DJICKTPUYECKON MAIIMHBI. MeTOINKa OCHOBAHA Ha MPECTABICHUN
CepeYHUKa B BUJIE CIUIOLIHOIO TENA, U3TOTOBICHHOIO U3 OPTOTPOIIHOIO MaTepuaia,
MEXaHUYECKUE MTapaMeTpbl KOTOPOr'O OMPEAEIIAIOTCS 110 DKCIIEPUMEHTAIbHBIM 3HAYCHUAM
MOJyJIEH YIIPYTOCTH CEPACYHHUKA BIOJb U ITONEPEK JIMCTOB CTaNIH.

Knrouesvie cnoea: >nexrpudeckas MallMHa, ITUXTOBAHHBIA CEPICYHHK, MATPULA YIPYTHX

K03 PHILIMEHTOB.

An engineering method for calculating the elements of the matrix of elastic coefficients of the
laminated core of an electric machine is proposed. The method is based on the representation of
the core as a solid body made of an orthotropic material, the mechanical parameters of which are
determined by the experimental values of the core's elastic modulus along and across the steel
sheets.

Key words: electric machine, laminated core, matrix of elastic coefficients.
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00630p COBPEMEHHOT0 COCTOSIHUS YJIEKTPOMATHUTHBIX KOHTAKTOPOB € 3JIEKTPOHHBIM
ylpaBJieHHEeM

CATAPA3E E.B., UBAHOB WN.I1., PEAUMHWPOB A.A., JIEPTAYEB I1.A.
PaccMOTpeHBI KOHCTPYKIIMU M TEXHUYECKHAE XapAKTEPUCTUKH CHIIbHOTOYHBIX
AIIEKTPOMATHUTHBIX KOHTAKTOPOB C AJIEKTPOHHBIM YIIPABIICHUEM, BBIITYCKAEMbIX3apy0eKHbIMU
dupmamu (Siemens, ABB, EATON). B 0630pe ncnonb30BaHbI pe3y/ibTaThl aHATH3a U
UCCIIEIOBATEIBCKUX UCTIBITAHUN 00Pa3lloB pa3HbIX GUpM, HH(POPMAIIMOHHBIE MAaTepUAITBI U
katayioru. [Ipy He3HAYUTENBHBIX OTIIMYMIX TEXHHUECKUX XaPAKTEPUCTHK KOHCTPYKIIHA
KOHTaKTOPOB CYIIECTBEHHO OTIUYAETCS APYT OT APyra, HO OCHOBHBIE KOHCTPYKTHBHBIC
napaMeTpsl (3a30p, YCHIINE KOHTAKTHOTO HAXKATHS U T.11.) OTIUYAIOTCS HECYI[ECTBEHHO.
PaccMoTpeHB! T0X0/1bI K TPOSKTUPOBAHHIOPOCCUICKUX aHAJIOTOB CHIIBHOTOYHBIX
AJIEKTPOMATrHUTHBIX KOHTAKTOPOB C JIEKTPOHHBIM YIIPABJICHHUEM.

Knrouesvie cnoea: >neKTpOMarHUTHBIE KOHTAKTOPBI C 3JIEKTPOHHBIM YIIPABIICHUEM,



HWHTCIUICKTYAJIbHBIC KOHTAKTOPbI, KOHTAKTHO-AYI'OraCUTCJIbHAaA CUCTEMA, DJICKTPOMArHur, 010K

AJIEKTPOHHOIO YIIPABJICHUS.

The article provides an assessment of the design and technical characteristics of high-current
electromagnetic contactors with electronic control, manufactured by foreign companies
(Siemens, ABB, EATON). In this case, the results of analysis and research tests of samples of
different companies, and a review of information materials and catalogs were used. With slight
differences in the technical characteristics of the design of the contactors, it differs significantly
from each other, but the main structural parameters (clearance, contact pressing force, etc.) do
not differ significantly. Approaches to the design of Russian analogues of high-current
electromagnetic contactors with electronic control are given.

Key words: electronically controlled electromagnetic contactors, intelligent contactorcontact-
extinguishing system, electromagnet, electric control group.
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