MepeiTn Ha CTpaHuLLy C NOMHON Bepcuen»

PEJAKLHIMOHHAS KOJUIEI'US

naBubiii penakrop BYTBIPUH IMABEJI AHOUMOBUY

Cexuust TCOPETUYECCKUX OCHOB JJIEKTPOTCXHUKH,
l'lpeOﬁpa(iOBaTe.ﬂbHOﬁ TEXHUKH, IJIEKTPOTEXHUYECKUX MaATEPUAIOB

Byreipun ILA., unen-kopp. PAH, npeacenarens cexuun, Kozno B.H., nokrop TexH. Hayk, npod., Koposkun H.B.,
JIOKTOp TeXH. Hayk, npod., KoporeeB A.A., akamemuk PAH, JlarapekoB A.H., akanemux PAH, Pamman-Xaepu @.
(Lseiuapus), npod., Pozanos FO.K., nokrop TexH. Hayk, npod., Cepedpsinuukos C.B., TOKTOp TeXH. Hayk, Mpod.

Hayunsbiii penaktop EceeB B.H.

Cexknuusi 3JIEKTPOIHEPreTHKH

CrpoeB B.A., 10xTOp TexH. Hayk, npod., npenacenarens cekunu, Boponaii H.U., unen-kopp. PAH, Koran ®.J1., noxTop
TexH. Hayk, Kyuepo IO.H., noktop texn. nHayk, HoBmxoB H.JI., moxTop TexH. Hayk

Hayunpiii penaktop Kyamnosa JL.C.

CeKlll/Ifl TEXHUKH BbICOKHX Hal'lpﬂ)l(el-l“ﬁ, IJEKTPUICCKUX anmnmapartros, TpaHC(l)OpMaTOpOB

Beaknn T.C., nokrop TtexH. Hayk, KopsiBun A.P., nokrtop TtexH. Hayk, PaxoB B.A., npod. (CILA),
Xomuu B.FO., axkanemux PAH

Hayunbiii pepakrop Kynunosa JL.C.

Cekuusi 3JIeKTPUYECKHX MAaIlHH

Becnianos B.S1., nokrop TexH. Hayk, mpod., npencenarens cekimu, KoBame K.JIL., nokrop TexH. Hayk, npod., [laxapsu
FO.I'., nokTOp TexH. Hayk, mpood.

Hayunsnii pegaktop Esbcees b.H.

Cexkumust JICKTPONPUBOAA U ABTOMATH3AUUHU TEXHOJOIHYECKHUX IIPOLECCOB

Kpacoseknii A.B., 1oktop TexH. Hayk, npod., npeacenareib cekiuu, baake J., npod. (Fepmanust), demunosuu B.b.,
JIOKTOp TEXH. HaykK, Mpog.

Hayunbiii penaktop Escees b.H.

3amecTtutens rinaBHoro penakropa b.H. EBcees
OtsercrBennblii cekperaps JI.C. Kyaunosa
Jlurepatypusiii pemaktop T.II. AnexkcangpoBa
Mnagumii pepaktop H.B. YeuyHoBa
Komnerorepuas Bepcrka H.H. Mep3askos
[lepeBon na anrnmiickuii s3eik  B.U. ®@unaros

IMouToBslil aapec pepakumu: /71250 Mockea, Kpacnoxkazapmennas yn. 14
HUY «MOH », pedaxyus sxcypuana « nekmpuiecmeoy
Anpec pepakuun: Mockea, HHY «MOH », kag. TOD, kopnyc «3», nepewiii 3majic
Teneghon (495) 362-7485
E-mail: etr1880@mail.ru; etrl880@mpei.ru
http://etr1880.mpei.ru
Ionnvie mexcmor cmameii ¢ popmame pdf pasmewienvt na caitme
Hayunoit 3nekmponnoii ouonuomexu (H3b): www.elibrary.ru

[Moanucano B meyars 25.09.2019.  ®opmat 60x84/%. Tupax 215 9k3.
bymara odcernas Ne2. [lewarb odcernas. [leu. . 875. 3axas . Llena cBoGoaHas

CeunerensctBo 0 peructpaunn Ne 0110272 or 8 despans 1993 r.
MunucrepcTBa neyatd u uHpopmauuu Poccuiickoit denepauunn

Usparens: HUY «MDBW»
Orneuarano B tunorpapun HUY MOy,

MepeiiTy Ha cTpaHuLy ¢ NOJHOI Bepcueii»


https://rucont.ru/efd/641470
https://rucont.ru/efd/641470

MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

Theoretical and scientific-practical journal

ELEKTRICHESTVO

ESTABLISHED IN JULY 1880

Ne 10, 2019

FOUNDERS

Russian Academy of Sciences
(the Division of Power Engineering, Mashinary Construction,
Mechanical and Control Processes)

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/641470
https://rucont.ru/efd/641470

MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

THE EDITORIAL BOARD OF THE JOURNAL ELEKTRICHESTVO

Editor-in-Chief Pavel A. Butyrin, Corresponding Member
of the Russian Academy of Scienses, Moscow Power Engineering Institute (MPEI)

Section for Theoretical Principles of Electrical Engineering,
Converter Systems, and Electrical Materials

P.A. Butyrin (Moscow), Corresponding Member of the Russian Academy of Sciences, MPEI, Section Chairman; V.N.
Kozlov (St. Petersburg), Dr. Sci. (Eng.), Professor, St. Petersburg State Polytechnic University; N.V.Korovkin (St. Peters-
burg), Dr. Sci. (Eng.), Professor, St.Petersburg State Polytechnic University; A.A.Koroteyev (Moscow), Academician of
the Russian Academy of Sciences, Moscow Aviation Institute; A.N. Lagar’kov (Moscow), Academician of the Russian
Academy of Sciences, Institute of Theoretical and Applied Electrodynamics; F. Rachidi-Haeri (Lausanne), Professor, Fe-
deral Polytechnic Institute in Lausanne (Switzerland); Yu. K. Rozanov (Moscow), Dr. Sci. (Eng.), Professor, MPEI;
S.V. Serebryannikov (Moscow), Dr. Sci. (Eng.), Professor, MPEIL

Scientific Editor B.N. Yevseyev

Section for Electric Power Engineering

V.A. Stroev (Moscow), Dr. Sci. (Eng.), Professor, MPEI, Section Chairman; N.I. Voropai (Irkutsk), Corresponding Mem-
ber of the Russian Academy of Sciences, Institute of Energy Systems, Siberian Division, Russian Academy of Sciences;
F.L. Kogan (Moscow), Dr. Sci. (Eng.); Yu.N.Kucherov (Moscow), Dr. Sci. (Eng.), OJSC “System Operator of the Uni-
fied Energy System”; N.L. Novikov (Moscow), Dr. Sci. (Eng.), OJSC “Scientific and Technical Centre of the Federal
Grid Company of the Unified Energy System”.

Scientific Editor L.S. Kudinova

Section for High-Voltage Engineering, Electrical Apparatuses, and Transformers

G.S. Belkin (Moscow), Dr. Sci. (Eng.), All-Russian Institute of Electrical Engineering; A.R. Koryavin (Moscow), Dr.
Sci. (Eng.), All-Russian Institute of Electrical Engineering; V.A. Rakov, Professor and Co-Director of ICLRT Univer-
sity of Florida (USA); V.Yu. Khomich (Moscow), Academician of the Russian Academy of Sciences, Institute of Elect-
rophysics and Electric Power Engineering, Russian Academy of Sciences.

Scientific Editor L.S. Kudinova

Section of Electrical Machines

V.Ya. Bespalov (Moscow), Dr. Sci. (Eng.), Professor, MPEI, Section Chairman; K.L. Kovalev (Moscow), Dr. Sci. (Eng.),
Professor, Moscow Aviation Institute; Yu.G. Shakaryan (Moscow), Dr. Sci. (Eng.), Professor, OJSC “Scientific and
Technical Centre of the Federal Grid Company of the Unified Energy System”.

Scientific Editor B.N. Yevseyev

Section of Electric Drives and Automation of Technological Processes

A.B. Krasovskii (Moscow), Dr. Sci. (Eng.), Professor, Moscow State Technical University, Section Chairman; E.Baake
(Hannover), Professor Dr.-Eng., Leibniz University of Hannover (Germany); V.B. Demidovich (St. Petersburg), Dr. Sci.
(Eng.), Professor, St.Petersburg  University of Electrical Engineering.

Scientific Editor B.N. Yevseyev

Deputy Editor-in-Chief B.N. Yevseyev
Executive Secretary L.S. Kudinova
Literature Editor T.P. Aleksandrova
Junior Editor N.V. Chechunova
Computer-aided make-up N.N. Merzlyakov
Translator V.I. Filatov

Editorial office address: NRU «Moscow Power Engineering Institute», Krasnokazarmennaya, 14,
Moscow, 111250 Russia
tel/fax (495) 362-7485
E-mail: etr1880@mail.ru; etrl880@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 Institutey

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/641470
https://rucont.ru/efd/641470

MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

U3AAETCH C U019 1880 rOOA

JIERTPHYECTEO

10
OKTABPb

2019

EXEMECSA4HbIA TEOPETUMECKUIA U HAYYHO-MPAKTUYECKUIA XXYPHAN
YYPEOAUTEIb: POCCUCKAS! AKALEMUS HAYK (OTpenenune SHepreTMKU, MalIMHOCTPOEHMS, MEXaHWKM

1 NPOLIECCOB YNpaBfeHUs )

COJEPXKAHUE

Kosanes K.JI., MonectoB K.A., J/Iyoencknii A.A, KoBan
10.1., Eromkuna JI.A. DKcrieprMeHTaIbLHOE MCCIIe-
noBaHUe (GOTORIEKTPUUECKOTO TeHepaTopa Kak ajlb-
TEPHATUBHOTO MCTOYHWKA MUTAHUSI CBEPXITPOBOIS -
IIMX OOMOTOK BO30YyKAeHMUsI O€CKOHTAKTHBIX aBHa-
LIMOHHBIX 2JIEKTPUUECKUX MAITUH

ITakupos M.A. Bexrop [loiiHTMHTAa U HOBasi Teopusi
TpaHcdopMmatopa. Y. 8. Uepenyroiuecss 0OOMOTKH .

Kosanes A.Il., Mocksuna W.N., I1asaoBny A.A. Me-
TOA pacueTa HaAEKXHOCTH HEBOCCTaHABIMBAEMBbIX
CJIOXKHBIX IO CTPYKTYpE CHUCTEM, DJIEMEHTHI KOTO-
PBIX MOTYT HAXOIUTBLCS B TPEX HECOBMECTHBIX CO-
CTOSTHUSAX

I'eBopksan B.M., Kazanues FO.A. Henuneitnas mare-
MaTuyeckasi MoJieJib YCTpOHCTBa 0TOOpa MOIIIHOCTH
OT (ha3HOTrO MPOBOJIA JTMHUIA JIEKTpOTIepeaun . .

AdanacoeB A.A., Hynemsman I'.C. Maremaruyeckoe
MOJIeJIMpOBaHUEe SKBUBAJICHTHON aeMIipepHOi 00-
MOTKU SIBHOTIOJTIOCHOUW CMHXPOHHOM MaIllUHBI . .

bnank A.B. Kackannast A-H-cxema 3aMelIeHUs DJIEK-
TPUYECKON MAILIMHBI C BO30YXICHUEM OT MOCTOSIH-
HBIX MarHuToOB

Mymuksan I'.H., Aatunos M.IO. Pacyér MHAyKTHMBHO-
CTU OIHOCJIOMHOTO M JBYXCJIOWHOTO COJICHOWIA C
Y4€TOM OCOOEHHOCTEM MpPaKTUYEeCKOro IpUMeEHe-
HUS

Pedaar A., Ocman M.X., Koposkun H.B. Ontumalib-
HOE M3BJICYCHUE SHEPTUU U3 HEOMHOPOIHO CTapero-
ero (poToaNeKTPUUECKOro MaccuBa ¢ UCIOIb30Ba-
HHMEM CyMMaropa ToKa

Jlapun B.C. MupoBble TEHIAEHIIMUA Pa3BUTUSI TpaHC-
¢opMmaropHoro obGopynoBaHusl (o wutoram 47-i
ceccun CUIPD)

XPOHUKA

© <«Dnekrpuuectso», 2019

10

21

29

34

42

48

54

61

69

CONTENTS

K.L. Kovalev, K.A. Modestov, A.A. Dubenskiy, Yu.I.
Kovan, L.A. Yegoshkina, An Experimental
Investigation of a Photovoltaic Generator as an
Alternative Source of Power Supply for the
Superconducting Excitation Windings of Contactless
Aircraft Electric Machines

M.A. Shakirov, Poynting’s Vector and the New Theory
of a Transformer. Part 8. Alternating Windings . .

A.P. Kovalev, 1.I. Moskvina, A.A. Pavlovich, A Method
for Calculating the Reliability of Non-Recoverable
and Structurally Complex Systems Containing
Components That May Exist in Three Incompatible
States

V.M. Gevorkyan, Yu.A. Kazantsev, Nonlinear
Mathematical Model of the Power Take-off Device
From the Phase Wire of Power Lines. . . . . . ..

A.A. Afanas’yev, G.S. Nudel’man, Mathematical
Modeling of the Equivalent Damper Winding of a
Salient-Pole Synchronous Machine

A.V. Blank, The Cascade A-H Equivalent Circuit of a
Permanent Magnet Excited Electrical Machine . .

G.N. Tsitsikyan, M.Yu. Antipov, Calculating the
Inductance of Single- and Two-Layer Solenoids
Taking into Account the Specific Features of Their
Practical Application

A. Refaat, M.H. Osman, N.V. Korovkin, Optimum
Power Extraction From Non-Uniform Aged PV
Array Using Current Collector Optimizer Topology

V.S. Larin, World Trends in the Development of
Transformer Equipment (Following The Results of
the 47th Session of CIGRE, 2017) . . . . . . . ..

CHRONICLE . . . . . ... .............

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»

21

29

34

42

48

54

69


https://rucont.ru/efd/641470
https://rucont.ru/efd/641470

