MepeiTn Ha CTpaHuLy C NOMHON Bepcuen»

PEJAKIIMOHHAS KOJJIEI'US )KYPHAJIA «QJIEKTPUYECTBO»

Byrbipun IlaBen AndumoBuY — 2nagusiit pedakmop, 4neH-xkoppecronenT PAH, nokrop TexH. Hayk, mpodeccop, HauuoHaabHBIH HCCIENOBATEIbCKHIT
YHUBEPCUTET « MOCKOBCKUI SHEPreTHYEeCKUIT MHCTUTYT», MOCKBa

Anyunn Astekceii CepreeBuy — JIOKTOp TeXH. HayK, npodeccop, HauronanbHblii MccienoBarenbekuii yHuBepcuTeT « MOCKOBCKHIT SHEPreTHIECKUH MHCTUTYT,
Mocksa

Baaxe roept — npodeccop, ['annosepckuii Yausepeuter um. JleiiOuuia, l'annosep, I'epmanus

BecnasioB Bukrtop SIkoBJIeBHY — JTOKTOP TEXH. HayK, mpodeccop, HalroHa bHbIi HCcen0BaTenbCKuil yHHBEpeUTET «MOCKOBCKHI SHEPreTUUECKUIA HHCTHTY T,
Mocksa

Bouabcknii Cepreii MocngoBuY — 10KTOp TEXH. HaykK, nmpodeccop, MOCKOBCKHIA aBUAIIMOHHBIA MHCTUTYT (HALMOHAJIBHBIN HCCIIEI0BATEIBCKUI YHHUBEPCUTET),
Mocksa

Boicouknii Butaimii CepreeBu4 — JOKTOp T€XH. HayK, BcepocCHICKMIA HayYHO-HUCCIIEOBATENIbCKII TPOCKTHO-KOHCTPYKTOPCKUIA M TEXHOJIOTMYECKUIT MHCTH-
TYT KaOeJIbHOM IIPOMBIIUICHHOCTH, MOCKBa

JBun Bpyno — PhD, npodeccop, Yausepcurer Jloppaitn, Haucu, ®panuus

Jlemunosuy Bukrop BosecaaBoBuy — 10KTop TexH. HayK, npodeccop, OO0 «Pycckue TeXHOIOrHH HHAYKIMOHHOTO HarpeBay, Cankt-IlerepOypr
EaucrparoB Bukrop BacmibeBH4 — J0KTOp TexH. Hayk, mpodeccop, Cankr-IlerepOyprekuii noianTexHnueckuii yausepcurer Ilerpa Bemukoro, CaHkT-
ITerepOypr

HNmonmn I[MaBes BiaaauMupoBuy — IOKTOp TeXH. HayK, IHCTUTYT sHepreTuueckux uccnenoBanuii PAH, Mocksa

Kosases Koncrantun JIbBOBHY — JIOKTOp TeXH. Hayk, npodeccop, MocKoBCKuii aBHAIIMOHHBI HHCTHTYT (HAIMOHATBHBIA HCCIIEI0BATEILCKUN YHUBEPCUTET),
Mocksa

Koran ®emuke Jlazapesuy — nokrop texs. Hayk, HTL] Poccetn ®CK EDC, Mocksa

KopoBkun Hukomaii BiaaguMupoBud — JOKTOp TexH. Hayk, npodeccop, Cankr-IlerepOyprekuii noianTexHuueckuii yausepeurer Ilerpa Bemukoro, CaHkT-
ITerepOypr

KoporeeB AHatoamnii AHaTtoiabeBHY — akageMuk PAH, nokrop texH. Hayk, npodeccop, AO I'HI] PO «Mccnenoarensckuii nentp nmenn M.B. Kennbiiay,
Mocksa

KoporkeBny Muxani AHipeeBHY — JJOKTOP TEXH. HayK, mpodeccop, benopycckuii HalmoHanbHbIN TEXHUYECKUi yHUBepcHTeT, MUHCK, benopyccust
KopsiBun Anexceii PoanoHoBHY — JOKTOp TEXH. Hayk, ¢.H.c., POSAL-BHUNT®, Mocksa

KpacoBcknii Anexcanap BopucoBnd — JoKTop TeXH. HayK, podeccop, MOCKOBCKHI TOCyAapCTBEHHBII TeXHUUeCcKuii yHuBepceuteT uM. H.D. baymana (Hatuo-
HaJIBHBIH HCCIIeI0BaTeILCKII yHUBEpCHTET), MockBa

JlarapbkoB Aujapeii Huxomnaesnu — akajgemux PAH, nokrop TexH. Hayk, MHCTUTYT TeopeTudeckoii 1 npukiiaaHoi anexrpoaunamuki PAH, Mocksa
JlockyToB Autekceii BopucoBHY — TOKTOp TeXH. HayK, npodeccop, Hukeropoackuii rocynapcTBeHHbli TexHuuecknii ynusepeuter uM. P.E. Anexceesa, Hinkuuit
Hosropon

MomxkyHos Cepreii HropeBuy — unen-koppecnonient PAH, fokrop texu. Hayk, MHcTuTyT snekrpodusuku u snekrposuepreruku PAH, Cankr-IletepOypr
Ha3zapbrueB Anexcanap HuxomaeBu4 — 1oKTop TexH. Hayk, mpodeccop, Cankr-IlerepOyprekuii ropusiit yauepcuret, Cankr-IletepOypr

Hernesuukuii Muxaui Baagumuposuy — PhD, npodeccop, Yuusepcurer Tacmannu, ABcTpains

HoakxoBanbunkoB Cepreii BUKTOPOBHY — JTOKTOp TEXH. HayK, C.H.C., IHCTHTYT cucteM sHepreTuku uM. JI.A. MenentseBa CO PAH, UpkyTck

Pakos Baagumup Anexcanaposuy — PhD, npodeccop, Yausepeuter Bo @nopune, eiincsumn, CIIA

Cepeopsinankos Cepreii BiragnMupoBu4 — 10KTOp TEXH. Hayk, npodeccop, HaroHa bHbIH HCClea0BaTeIbCKuil yHUBEpCHTET «MOCKOBCKHUIT SHEPreTHYESCKUI
HMHCTUTYT», MOoCKBa

Cocuuna Enena HukoJsiaeBHa — TOKTOp TeXH. Hayk, podeccop, Hinkeroponckuii rocyaapcTBeHHblIit TexHuueckuit yausepceuret uM. P.E. AnekceeBa, Hikuuit
Hogsropon

Csio JIn — 1oKTOp TeXH. Hayk, npodeccop, MucturyT anexrporexunkn KAH, Tlekun, Kurait

TemunkoB Ajexcanap I'eoprueBny — KaHz. TeXH. HayK, JOLEHT, HaloHaNbHBIA HCCIEIOBATEIbCKUM YHUBEPCUTET «MOCKOBCKHI 3HEPTeTHUCCKUI HHCTUTYTY,
Mocksa

Xomuy Baaauciaas FOpnesny — akanemux PAH, nokrop ¢us.-mar. Hayk, MHCTHTYT 3nekTpodusuku u snekrposnepretuku PAH, Canxr-ITerepOypr

lyBasoB Muxana FOpseBHY — JIOKTOp TeXH. HayK, Bcepoccniickuii Hay4HO-HUCCIIeI0BATEIbCKUIT IPOSKTHO-KOHCTPYKTOPCKHI M TEXHOJIOTHYECKUIT HHCTUTYT
kaOesIbHON IPOMBILLICHHOCTH, MoCKBa

OrsercrBenHblil cekperapb E.H. CocHuHa, [OKTOP TeXH. HayK, Ipodeccop
Jureparypubiii pepakrop T.II. Amexcanaposa
Texuuueckuit pemakrop M.B. MarseeB
Mnapgumit pegaktop H.B. YeuyHoBa
Komnprotepnaa Bepctka M.C. MarseeBa

Ilepepon wa amrmmitckuit Asbik B.J. ®unaros

IToumoevtit adpec pedaxuuu: 111250 Mockea, 6H. mep. 2. MyHuyunanvhulii okpye ledpopmoso, Kpacrnokazapmennas yiu., 14,
HIY «M3M!», pedaxuyust sypHana «Inekmpunecmeo»
Tenegpon, paxc (495) 362-7485
E-mail: etr1880@mpei.ru
http://etr1880.mpei.ru

Ilonnvie mexcmot cmameii 6 popmame pdf pasmeuienvt na caiime Hayunoii snexmponnoii 6ubnuomexu (HIB): www.elibrary.ru

Ioonucamvcs na sypuan moxcHo na opuyuanvrom catime kamanoza «IIpecca Poccuu» www.pressa-rf.ru
u Ha caiime unmepuem-mazasuna «IIpecca no noonucxe» www.akc.ru. Iloonucnoit unoexc - 71106

I[ommucano B mevarh 28.02.2023. Popmar 60x847,. Tupax 135 oks.
Bymara odcernas Ne 2. Ilewatp odcernas. Ilew. . 9,77. 3akas . Iena cBo6opHas.

CauperenbcTBo 0 peructparuu Ne 0110272 or 8 despana 1993 .
MunucrepcTsa nedary u nupopmaryn Poceniickoit Peepariu

Vsparens: HUY «M3V»
Ornevarano B Tunorpadun MOV

MepeiTn Ha CTpaHuLy C NOMHON Bepcuen»


https://rucont.ru/efd/788247
https://rucont.ru/efd/788247

MepeliTi Ha CTpaHuLy C NOSIHOW BepCcuein»

Theoretical and scientific-practical journal

ELEKTRICHESTVO

ESTABLISHED INJULY 1880

Ne 3, 2023

FOUNDERS

Russian Academy of Sciences
(the Division of Power Engineering, Mashinary Construction,

Mechanical and Control Processes)

MepeiiTn Ha cTpaHuLy ¢ NONHOI Bepcueii»


https://rucont.ru/efd/788247
https://rucont.ru/efd/788247

MepeliTi Ha CTpaHuLy C NOSIHOW BepCcuein»

The Editorial Board

Butyrin Pavel A. — Editor-in-Chief, Corresponding Member of the RAS, Dr. Sci. (Eng.), Professor, National Research University
«Moscow Power Engineering Institute», Moscow

Anuchin Aleksey S. —Dr. Sci. (Eng.), Professor, National Research University «Moscow Power Engineering Institute», Moscow

Baake Egbert — Professor, Leibniz University of Hannover, Germany

Bespalov Viktor Ya. — Dr. Sci. (Eng.), Professor, National Research University «Moscow Power Engineering Institute», Moscow

Demidovich Viktor B. — Dr. Sci. (Eng.), Professor, LLC "Russian induction heating technologies", St. Petersburg

Douine Bruno — PhD, Professor, University of Lorraine, Nancy, France

Elistratov Victor V. — Dr. Sci. (Eng.), Professor, Peter the Great St. Petersburg State Polytechnic University, St. Petersburg

Ilyushin Pavel V. — Dr. Sci. (Eng.), Institute of Energy Research of the RAS, Moscow

Khomich Vladislav Yu. — Full Member of the RAS, Dr. Sci. (Phys.-Math.), Institute for Electrophysics and Electric Power
Engineering of the RAS, St. Petersburg

Kogan Feliks L. — Dr. Sci. (Eng.), STC Rosseti FGT UES, Moscow

Koroteyev Anatoly A. — Full Member of the RAS, Dr. Sci. (Eng.), Professor, JSC SST RF “M.V. Keldysh Research Center”,
Moscow

Korotkevich Mikhail A. — Dr. Sci. (Eng.), Professor, Belarusian National Technical University, Minsk, Belarus

Korovkin Nikolay V. — Dr. Sci. (Eng.), Professor, Peter the Great St. Petersburg State Polytechnic University, St. Petersburg

Koryavin Aleksey R. — Dr. Sci. (Eng.), Senior Researcher, RFNC-VNIITF, Moscow

Kovalev Konstantin L. — Dr. Sci. (Eng.), Professor, Moscow Aviation Institute (National Research University), Moscow

Krasovskiy Aleksandr B. — Dr. Sci. (Eng.), Professor, Bauman Moscow State Technical University (National Research
University), Moscow

Lagar’kov Andrey N. — Full Member of the RAS, Dr. Sci. (Eng.), Institute for Theoretical and Applied Electromagnetics
of the RAS, Moscow

Loskutov Aleksey B. — Dr. Sci. (Eng.), Professor, Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny
Novgorod

Moshkunov Sergey I. — Corresponding Member of the RAS, Dr. Sci. (Eng.), Institute of Electrophysics and Electricity
of the RAS, St. Petersburg

Nazarychev Alexander N. — Dr. Sci. (Eng.), Professor, Saint Petersburg Mining University, St. Petersburg

Negnevitsky Mikhail V. — PhD, Professor, University of Tasmania, Australia

Podkoval’nikov Sergey V. — Dr. Sci. (Eng.), Senior Researcher, Melentiev Energy Systems Institute of Siberian Branch
of the RAS, Irkutsk

Rakov Vladimir A. — PhD, Professor, Florida University, USA

Serebryannikov Sergey V. — Dr. Sci. (Eng.), Professor, National Research University "Moscow Power Engineering Institute",
Moscow

Sosnina Elena N. — Dr. Sci. (Eng.), Professor, Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod

Temnikov Aleksander G. — Cand. Sci. (Eng.), Docent, National Research University "Moscow Power Engineering Institute",
Moscow

Shuvalov Michail Yu. — Dr. Sci. (Eng.), All-Russian Research, Design and Technological Institute of the Cable Industry, Moscow

Volskiy Sergey I. — Dr. Sci. (Eng.), Professor, Moscow Aviation Institute (National Research University), Moscow

Vysotsky Vitaly S. — Dr. Sci. (Eng.), All-Russian Research, Design and Technological Institute of the Cable Industry, Moscow

Xiao Liye — Dr. Sci. (Eng.), Professor, Institute of Electrical Engineering, CAS, Beijing, China

Executive Secretary E.N. Sosnina, Dr. Sci. (Eng.), Professor
Literature Editor T.P. Aleksandrova
Junior Editor N.V. Chechunova
Technical Editor M.V. Matveev
Computer-aided make-up M.S. Matveeva
Translator V.I. Filatov

Editorial office address: NRU «Moscow Power Engineering Institute», Krasnokazarmennaya, 14,
Ext. Ter. G. Municipal District of Lefortovo, Moscow, 111250 Russia
tel/fax (495) 362-7485
E-mail: etr1880@mpei.ru
http://etr1880.mpei.ru
Full text articles in PDF format available on the website of the Scientific Electronic Library: www.elibrary.ru

Publisher of the journal:
NRU «Moscow Power Engineering Institute»

MepeiiTn Ha cTpaHuLy ¢ NONHOI Bepcueii»


https://rucont.ru/efd/788247
https://rucont.ru/efd/788247

MepeliTi Ha CTpaHuLy C NOSIHOW BepCcuein»

JIERTPHUECTBO -

EXEMECSA4HbIA TEOPETUMECKUIM U HAYYHO-NPAKTUMECKWUI XXYPHAN
YYPEQUTE/Nb: POCCUINCKASl AKALEMUS HAVK (OTnenenmne sHepreTuku, MalMHOCTPOEHNS, MEXaHNKM

1 NPOLLeCCOB ynpaBneHus)

COJEPXAHUE

Edumon J.H., Kpynenés J.C., MuxeeB A.B., [Toaxo-
BaJbHUKOB C.B. PazButne cucreMHBIX sHEpreTude-
ckux uccnenosanuii: Bkiag H. Bopomas ..................... 4

Kproxos A.B., Wnomun IL.B., CycaoB K.B., Kpro-
koB A.E. Yuer TpaHCHO3WIIUU TPOBOIOB MPU MO-
JEeIUPOBAHUM IIEKTPOMATHUTHBIX BiusHUN JIOIT
HA TPYOOIIPOBOMBL. .....evvvinienieiieueierenieresueseeneeneenennens 22

CyBopoB A.A., AckapoB A.b., Pymnux B.E., Mamo-
Tta b.Jl. YipaBieHue ceTeBbIM HHBEPTOPOM Ha OCHOBE
BHUPTYaJbHOIO CHHXPOHHOIO I'éHeparopa Hpu H3Me-
HEHUH TUIOTHOCTHU IEKTPHUECKON CETH ....onvvvevenvnnene 35

Oo6pasnos H.B., Mypamos 10.B., Kypakuna H.K., /Ku-
auroroB P.U. YucnenHoe MonennpoBaHUE BBICOKO-
YaCTOTHOTO IJIa3MOTPOHA ¥ BEICOKOYACTOTHOTO T'eHe-
paTopa ¢ y4EeTOM HX B3aUMHOTO BIIHISTHHS ......c..eeneneense 52

Kazemupoa I0.K., Anyunn A.C., ’Kapko A.A.,
Jamkesnu M.M., Anamkun /.., Kopsazun A.B.
CoxpaHeHHEe MOCTOSHHOTO YPOBHS TOTEPh B HHU3KO-
BOJIBTHBIX STYEHKAX BBICOKOBOJILETHOTO MHOI'OYypOBHE-
BOTO IpeoOpa3oBaresis YacTOThl B aBapUIHHBIX PEKHU-

IMAX ©.ettentteeteeeuteenteeteeeseeeaeeeneeense e bt e teeeabeenbeenbeeneenaeeeneas 62

Kypos 1.0., baiina C.B., ®nopennes C.H., Po3kaps-
ka ILU. CuHTe3 OonTHMaNbHOTO YHpaBIEHHUS TArO-
BBIM JIEKTPOIPUBOJIOM Ha 0a3e aCHHXPOHHOTO JBHU-
raTeisi ¢ y9eTOM MarHHUTHOTO HACBHIIIEHHS U MOTEPh
B CTAIIH «.ovvenrinrenrerienrentesteeneene st eeeenesteseeennestesueennennene 71

XPOHUKA

TI'ennanmii SIxkoBsaeBuuy Baruu (x 85-ietnro co nHs
JOL0 91 (53 1 ) SRR 80

Ha o6uoxke — Maciennua B C.-ITetepOypre. ¥V Oanaranos Ha L{apuiipiHckoM
nyry (pucyHok A.M. Bacuemnosa).

Hcrounuk: Beemupnas wumoctpanus, 1883, 1. 29, Ne 737, ¢. 188.

Hounoe snextpuueckoe ocserenne I1.H. S0moukoBa akTHBHO HCIIOTB30BAIOCh
B mapkax u cagax. B 1879 r. 3axmmuce snexrpudeckue ceeun B JlerHeM camy
Canxr-IlerepOypra u Cemeiinom cany B [1aBnoBcke, a B 1882 . Tonmbl moceTn-
TeJel CTEeKANNCh OCMOTPETh Ha MLTIOMHHALIMIO MOCKOBCKOTO cajia DPMUTaK.
Ha rpasrope Anonnunapus BacHenoa nokasaHsl HapoiHbIe I'ylsHUA Ha Mac-
JICHHMITY, IPOXOAIIIE IPH IEKTPUISCKOM OCBELICHUH Ha L[apHubIHCKOM JIyTy
B 18831

© «DnexrpuyectBoy, 2023

CONTENTS

D.N. Efimov, D.S. Krupenyov, A.V. Miheev, S.V. Pod-
koval'nikov. Development of Systems Energy Re-
search: N.I. Voropai’s Contribution ..............ccceeeeeerernenne. 4

A.V. Kryukov, P.V. Ilyushin, K.V. Suslov, A.E. Kryu-
kov. Consideration of Wire Transposition in Modeling
the Electromagnetic Effects of Power Lines on Pi-
PELINES ..ottt 22

A.A. Suvorov, A.B. Askarov, V.E. Rudnik, B.D. Malyu-
ta. Grid-tie Inverter Control Based on a Virtual
Synchronous Generator with a Variable Electric Grid
DENSILY et 35

N.V. Obraztsov, Yu.V. Murashov, N.K. Kurakina,
R.I. Zhiligotov. Numerical Simulation of an ICP
Plasma Torch and an HF Generator Taking into
Account Their Mutual Influence ..........cccooeceneenneee. 52

Yu.K. Kazemirova, A.S. Anuchin, A.A. Zharkov,
M.M. Lashkevich, D.I. Alyamkin, A.V. Kovyazin.
Keeping a Constant Level of Losses in the Low-
Voltage Cells of a High-Voltage Multilevel Frequency
Converter in Emergency Modes of Its Operation........ 62

1.O. Zhurov, S.V. Bayda, S.N. Florentsev, P.I. Roz-
karyaka. Synthesizing the Optimal Control of an
Induction Motor-Based Traction Electric Drive with
Taking into Account Magnetic Saturation and Core
LOSSES ..o 71

CRONICLE

Gennadiy Yakovlevich Vagin (to the 85" Anniversary
of the Birth) .....ccooveiiiiieiceeeeee e 80

On the Cover is Maslenitsa in St. Petersburg. At the booths on Tsaritsyn meadow
(drawing by A.M. Vasnetsov).

Source: Vsemirnaya illyustratsiya — in Russ. (World Illustration), 1883, vol. 29,
No. 737, p. 188.

P.N. Yablochkov's night electric lighting was actively used in parks and gardens.
In 1879, electric candles were lit in the Summer Garden of St. Petersburg and
the Family Garden in Pavlovsk, and in 1882 crowds of visitors flocked to see the
illumination of the Moscow Hermitage Garden. The engraving by Apollinarius
Vasnetsov shows folk festivities on Maslenitsa, held under electric lighting on
Tsaritsyn meadow in 1883.
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