MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

BECTHHR

I0RHO-YPAIADBCROTI'O
TFOCYIAPCTBEHHOTO
YHHUBEPCHTETA

2020
T. 20, No 4

ISSN 1990-8512 (Print)
ISSN 2409-1057 (Online)

CEPUA

OHEPI'ETUKA)

Pemennem BAK Poccun BriioueH B IlepedeHs penieH3npyeMbIX HAyYHbIX M3IAHUIM

Yupenurean — @eepajibHOe TOCYAAPCTBEHHOE AaBTOHOMHOE 00pa30BaTeJIbHOE YUpesKAeHue
BbIclIero oopazoBanus «lOkHo-Y panbcKkuii rocy1apcTBeHHbIH YHUBepPCHTET
(HALMOHAJILHBIN MCCJIeI0BATEIbCKHII YHUBEPCHTET)»

JKypHan ocBemaeT akTyalbHbIC TEOPETUYECKUE M MPAKTHYECKHE MPOOJIEMbI SHEPTETHKH U AJICKTPOTEXHHKH,
Pe3yNbTaThl HAYYHO-HCCIIE0OBATEILCKUX PA0OT, MEpeI0BOIl ONBIT, ONPECIIIIONINN HAallpaBICHUE U Pa3BUTHE Hay4-
HBIX UCCIIEJIOBaHMH, MyOJINKYEeT MaTepualbl HAyqHbIX KOHQEPEHIMH 1 COBEIAHHH.

OCHOBHOM IENBbIO XKypHaJIa SIBJISICTCS] KOHCOJIMAIMS COOOIECTBA YUEHBIX M IIPAKTHUKOB, CIIOCOOCTBOBAaHHUE
B ()OPMHPOBAHUM W PA3BUTHH HanOoJiee MEPCIICKTUBHBIX HANPaBICHUI HMCCIIE0BATEIBCKOM MPAKTHKH, PEICTAB-
JieHnue HHQOPMAIIMU O HAYYHBIX UCCIICIOBAHUSX U TOCTHIKCHUSIX.

Peoakyuonnasa xonnezun:

PagmonoB A.A., n.1.H., ipod. (enasuwiii pedakmop)
MMumkoB A.H., k.T.H., 1011. (0omg@emcmeenblii
peoaxkmop)

®ynk T.A., K.T.H., 1011. (0mgemcmeeHHblll CeKpemapn)

Peoakyuonnvwiit cosem:

Aopamonyd B.H., 1.1.1., npod. (Cankt-ITeTepOypr)
AranutoB E.B., 1.1.H., 10o11. (MaraHuToropck)
AmoxoB C.B., n.T.1., gom.

Becnanos B.SL., 1.1.H., mpod. (Mocksa)
Bpacaasckmii U.SL., 1.1.H., npod. (ExatepunOypr)
Bpoaos I0O.M., n.1.1., mpod. (Exatepunoypr)
Byreipun I1.A., n.1.1., ipod., wi.-kopp. PAH (Mocksa)
Bagees P.I'., kx.1.H., 1o1.

Boponun C.I'., 1.1.H., mpod.

TIangxa C.A., 1.T.H., ipo.

T'aappimes C.IL., n.1.H., mpod. (Iupodopn, CIIIA)
Tonbamreitn MLE., x.T.H., mpod.

T'opaon 5., Ph.D. (Muccuccora, Kanana)
I'puropseB ML.A., 1.T.H., 101

HJompaues B.I'., n.17.1H., npod. (Mockga)

dynxkun M.M., 1.T.H., AOL.

Hcemarunos @.P., 1.1.H., mpod. (Yda)
Kapannaes A.C., n.1.1., mpod.

Kupmnunukosa U.M., 1.1.H., mpod.

Koaxun B.JL., 1.1.H., mpod.

Ko3spyk A.E., 1.1.1., npod. (Cankt-IleTtepOypr)
Koaranos A.P., 1.1.H., npo¢. (MBaHOBO)
Kopuuios I'.IL., 1.1.H., mpod. (MarHuTOropck)
Kyaukosa JI.B., 1.1.1H., mpod., un.-kopp. CAH BIII
(bapuaym)

JIsrxep B.M., n.1.H., npo¢. (Knusnena, CIIIA)
MemepsikoB B.H., n.1.1., npod. (JIunenk)
Haruodparos I'.S., n.1.1., npod. (HoBouepkacck)
Pe3nuk JI.®., Ph.D. (Pumon-ne-L{yon, U3pams)
Capsapos A.C., 1.1.H., npo¢. (MarHuroropck)
Tyma U., n.1.1., npod. (ITpara, Yemickast Pecriy6iinka)
Toponos E.B., n.1.1., npod. (Exatepunoypr)
[Veptmmn 10.C), .r.m., npog.

®énopos O.B., n.1.1., npod. (Hwxuuit Hosropo)
XoxusioB FO.U., 0.1.H., mpod.

Xycaunos HI.H., 1.1.H., pod.

eBbipéB 10.B., 1.1.1H., 1011. (MOCKBa)

© Uznarensckuii nentp IOYpl'Y, 2020

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/688589
https://rucont.ru/efd/688589

MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

BULLETIN

ot ) |OF THE SOUTH URAL 2020
: ,_@J}_’,{" STATE UNIVERSITY vyl 20, no. 4

1943 SERIES

“POWER
ENGINEERING” ISSN 1990-8512 (Print)

ISSN 2409-1057 (Online)

Vestnik Yuzhno-Ural’skogo Gosudarstvennogo Universiteta.
Seriya “Energetika”

South Ural State University

The journal covers urgent theoretical and practical problems of power engineering, results of research work, accumulated
experience setting directions and development of scientific research in power engineering, publishes materials of scientific conferences
and meetings, information on scientific work in higher educational institutions.

The main goal of the journal is consolidation of scientific and industrial communities, promotion and development of the most
promising areas of research practice, presentation information on scientific research and achievements.

Editorial Board:

Radionov A.A., Dr. Sci. (Eng.), Prof. (editor-in-chief), South Ural State University, Chelyabinsk, Russian Federation

Shishkov A.N., Cand. of Sci. (Eng.), Ass. Prof. (executive editor), South Ural State University, Chelyabinsk, Russian Federation
Funk T.A., Cand. of Sci. (Eng.), Ass. Prof. (executive secretary), South Ural State University, Chelyabinsk, Russian Federation

Editorial Counsil:

Abramovich B.N., Dr. Sci. (Eng.), Prof., St. Petersburg Mining University, St. Petersburg, Russian Federation

Agapitov E.B., Dr. Sci. (Eng.), Ass. Prof., Nosov Magnitogorsk State Technical University, Magnitogorsk, Russian Federation
Aliukov S.V., Dr. Sci. (Eng.), Ass. Prof., South Ural State University, Chelyabinsk, Russian Federation

Bespalov V.Ya., Dr. Sci. (Eng.), Prof., Moscow Power Engineering Institute, Moscow, Russian Federation

Braslavskii 1.Ya., Dr. Sci. (Eng.), Prof., Ural Federal University named after the first President of Russia B.N. Yeltsin,
Ural Power Engineering Institute, Ekaterinburg, Russian Federation

Brodov Yu.M., Dr. Sci. (Eng.), Prof., Ural Federal University named after the first President of Russia B.N. Yeltsin,

Ural Power Engineering Institute, Ekaterinburg, Russian Federation

Butyrin P.A., Dr. Sci. (Eng.), Prof., Corresponding Member of the Russian Academy of Sciences,

Moscow Power Engineering Institute, Moscow, Russian Federation

Valeev R.G., Cand. of Sci. (Eng.), Ass. Prof., South Ural State University, Chelyabinsk, Russian Federation

Voronin S.G., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Gandzha S.A., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Gladyshev S.P., Dr. Sci. (Eng.), Prof., Michigan-Dearborn University, Dearborn, United States of America

Goldshteyn M.E., Cand. of Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Gordon Ya., Ph.D., HATCH, Mississauga, Ontario, Canada

Grigorev ML.A., Dr. Sci. (Eng.), Ass. Prof., South Ural State University, Chelyabinsk, Russian Federation

Domrachev V.G., Dr. Sci. (Eng.), Prof., State Institute of Information Technologies and Telecommunications,

Moscow, Russian Federation

Dudkin M.M., Dr. Sci. (Eng.), Ass. Prof., South Ural State University, Chelyabinsk, Russian Federation

Ismagilov F.R., Dr. Sci. (Eng.), Prof., Ufa State Aviation Technical University, Ufa, Russian Federation

Karandaev A.S., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Kirpichnikova I.M., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Kodkin V.L., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Kozyaruk A.E., Dr. Sci. (Eng.), Prof., National Mineral Resources University, Saint-Petersburg, Russian Federation
Kolganov A.R., Dr. Sci. (Eng.), Prof., Ivanovo Power Engineering Institute, Ivanovo, Russian Federation

Kornilov G.P., Dr. Sci. (Eng.), Prof., Nosov Magnitogorsk State Technical University, Magnitogorsk, Russian Federation
Kulikova L.V., Dr. Sci. (Eng.), Prof., Corresponding Member of the Siberian Academy of Sciences of the Higher School,
Polzunov Altai State Technical University; Barnaul, Russian Federation

Lyatkher V.M., Dr. Sci. (Eng.), Prof., New Energitics Inc., Cleveland, United States of America

Meshcheryakov V.N., Dr. Sci. (Eng.), Prof., Lipetsk State Technical University, Lipetsk, Russian Federation
Pyatibratov G.Ya., Dr. Sci. (Eng.), Prof., Platov South-Russian State Polytechnic University (Novocherkassk
Polytechnic Institute), Novocherkassk, Russian Federation

Reznik L., Ph.D., Payton Group International, Rishon LeZion, Israel;

Sarvarov A.S., Dr. Sci. (Eng.), Prof., Nosov Magnitogorsk State Technical University, Magnitogorsk, Russian Federation
Tuma J., Dr. Sci. (Eng.), Prof., Charles University, Prague, Czech Republic

Toropov E.V., Dr. Sci. (Eng.), Prof., LLC Research and Production Company “UralTermoComplex”, Ekaterinburg, Russian Federation
, Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Fedorov O.V., Dr. Sci. (Eng.), Prof., Nizhny Novgorod State Technical University, Nizhny Novgorod, Russian Federation
Khokhlov Yu.l., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Khusainov Sh.N., Dr. Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation

Shevyrev Yu.V., Dr. Sci. (Eng.), Prof., National University of Science and Technology “MISIS” (MISIS), Moscow, Russian Federation

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/688589
https://rucont.ru/efd/688589

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

COOEPXAHUE

TennoaHepreTuka

BFAPEACOBA T.A. OmnepaTUBHOE yNpaBieHHE TEXHOJIOTHYECKUMH CETSIMHM TEIUIO- M MapocHaOXeHUs
MIPOU3BOJICTBEHHBIX METAJUTYPTHUCCKHX KOMIITIEKCOB .....uveutemtirerrinrerseententensentensensesseeseeneensensensensessessesseennensens

TOPOIIOB E.B., JILIMBMHA JL.E. Ananramus MareMaTHYeCKOH MoAeiau 00OOIIEHHOTO TEII000MeHa

2 200 0 0 N

AneKTpo3HepreTmka
MAKAIIIEBA C.U., IMHYYKOB I1.C. KadecTBo TOKa: aCTIEKTHl OIICHKH U HOPMUPOBAHHUS ......ccvveerevennnne.

JEPKAUYEB C.B. Cuctema aBTOMaTH4eCKON CHHXPOHHOH MOJauu Pe3epBHOrO MUTAHHUS B CUCTEMAX dJEK-
TPOCHAOKEHUS C IBUTATETBHON HATPYBKOM ..uveuvirintiriieiieitetetentiniesieeteeieentetenteste st ebeeaeeusesentenaesaesbesueeneensennen

PATYIHIHSAK B.C., PATYHIHSK B.C. Pa3zpaboTka nabopaTopHOH YCTaHOBKH ISl IPEIyNpekKICHUSI
00pa3oBaHus b2 Ha MOJEITH TPOBOIA JIDIT ..ooeiiiiiiiiiiieieee et

I'ABU30BA O.B., HUTTAMATYJUUIMH P.M. Ouenka BIUSHUS CTaTHYECKHX XapaKTEPUCTHK HAarpys3Ku
Ha yPOBEHb YACTOTHI CETH MPH PA3JIECIBHON PAOOTE C IHEPTOCHUCTEMOM ....eouvemrirrirerueerieneenteientenieneeeieeieennennens

KOPXOB A.B. BnusiHue MarHuTHOTO MOJS Ha U3MEHEHUE NapaMeTPOB YAaCTHYHBIX Pa3psioB B MOJEIU

H30JIUHA C PACIIPCACIICHHBIM ,Ile(l)eKTOM .........................................................................................................

A.I'IbTepHaTVIBHbIe MUCTOYHUKUN IHEpPIrumn

KOCHEGANOV D.M., SEREBRYAKOV A.V., DAR’ENKOV A.B., STEKLOV A.S. Combined Electric
Power Plant SImMulation IMOAEL .........ooviiiiiiiiiiiiiee ettt e e e e e e s et e e s saaeeesenaeeeeas

KYHEJIBAEB M.M. YuncneHHOEe MOJCTUPOBAHHE I aHAJ3a MapaMeTpoB dPPEKTHBHOCTH HOBOTO THIIA

TIJIOCKOT'O COJTHCYHOTO KOJIICKTOPE@ ..oennininininininietteittettete e e et e et et e e e e eaeasasasasasasasasasasasasasasasnsnsnsnsnsnsnsnss

NMpeobpa3oBaTtenbHas TeXHMKa

ABPAMOBHY Bb.H., YCTUHOB JI.A., ABAAJUIA B.Jl. O6ocHoBaHue TapaMeTpoB mpeobOpa3oBaTens
MOCTOSTHHOTO TOKA JUIsl HICTOYHUKA aBTOHOMHOTO DJIEKTPOCHAOIKEHHUS ...evvenvenrerrirereeesieneeneeaenieasesseaseeneennennens

SneKTpomexaHqucxue CUctTemMbl

CABOCTEEHKO H.B., YCbIHHMH 0.C| IlepcieKTuBBl pa3BUTHS CTAPTEP-T€HEPATOPOB ISl IPOMBIII-
JICHHBIX TPAHCHIOPTHBIX CPEIICTB ...uviuviuiurenreutententiatesueeseestestentesueasesueeseessensessessessesaeeseentensensensensesueesesueensensennes

BEPJIUH A.C., MOMICEMYEHKOB A.H., KOBAJIEHKO ILIO., CEHIOK M.JI., MYXHH B.1. O630p
METOJIOB OIIPEJENIECHHS TAPAMETPOB MOAEIEH CHHXPOHHBIX TEHEPATOPOB ....cvviuvinireniienreenreenesiresieeneeeneeenenns

12

23

36

43

54

64

70

71

86

96

BecTHuk KOYplY. Cepus «QHepreTukay.
2020. T. 20, Ne 4

MepeiiTn Ha cTpaHuULy € NONHOI Bepcueii»


https://rucont.ru/efd/688589
https://rucont.ru/efd/688589

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

CONTENTS

Heat-Power Engineering
BARBASOVA T.A. Operational Control of Process Heat and Steam Supply Networks in Metallurgical

Production COMPIEXES .....coeeuieieiiiiniinteiteeiteitet ettt ettt ettt sb ettt eat et et e b bt ebe e st ess et et e besaeebeeaeennentens 5
TOROPOV E.V., LYMBINA L.E. Adaptation of a Mathematical Model of Generalized Heat Exchange
I FUIMNABCES ..ttt ettt ettt st h et a ettt bbbt e bt et e st et e st e bt sbeeaeeneennenee 12

Electric Power Engineering

MAKASHEVA S.I., PINCHUKOV P.S. Current Quality: Assessment and Standardization Aspects ............. 23
DERKACHEV S.V. Automatic System of Synchronous Connection of Backup Power Supply Source
in Power Systems With Motor LOad .......c.cooeiiiiiiiieiee ettt 36
RATUSHNYAK V.S., RATUSHNYAK V.S. Development of a Laboratory Unit for Preventing Ice For-
mation on the Model 0f POWET LINES .....ccoeouiiiiiiiiieiieee ettt ettt e e nee e ens 43
GAZIZOVA 0O.V., NIGAMATULLIN R.M. Evaluation of the Effect of Static Load Characteristics on
the Level of Frequency during Separate Operations with the Grid ..........ccccecevininiiiiniiiiiinieceiene 54

KORZHOV A.V. Impact of Magnetic Field on Variation of Partial Discharges Parameters in the Insulation
Model with @ DiStributed DEfECT ......cc.couiruiriiiiiiiiiriiereee ettt s 64

Alternative Sources of Energy
KOCHEGANOV D.M., SEREBRYAKOV A.V., DAR’ENKOV A.B., STEKLOV A.S. Combined Electric

Power Plant SImulation MOAE] .......c..ccooiriiiiiniiiiiicinicreereet ettt 70
KUNELBAYEV M.M. Numerical Simulations for Analyzing the Efficiency Parameters of a New Type
Of Flat-Plate SoLar COILECLOTS .....c.viiuieitieiieteeie et et ettt ettt et et e bt et e s eesaeesaeenaeenteeneeeneeeseesseeseenseensesnnesns 77

Converting Technology

ABRAMOVICH B.N., USTINOV D.A., ABDALLAH W.J. Justification of the Parameters of a DC/DC
Converter for an Autonomous POWer SUPPLY SOUICE ......ccvieiiiiiiieriieiieie ettt ees 86

Electromechanical Systems

SAVOSTEENKO N.V., USYNIN Yu.S| Prospects for the Development of Industrial Vehicles Starter-
GEIMETALOTS ....eeiiiiiiiiite ittt ettt e bt et et e et b e s e e bt bt eae et et e b sb e e b s et ebe et e b e sa e b e sbeene e e e e 96

BERDIN A.S., MOYSEYCHENKOV A.N., KOVALENKO P.Yu., SENYUK M.D., MUKHIN V.I.
Overview of Methods for Determining Parameters of Synchronous Generators ..........cc.cccceevevenencrcreeeenenn 103

4 Bulletin of the South Ural State University. Ser. Power Engineering.
2020, vol. 20, no. 4

MepeiiTn Ha cTpaHuULy € NONHOI Bepcueii»


https://rucont.ru/efd/688589
https://rucont.ru/efd/688589

