TEXHIYHA EJIEKTPOAUHAMIKA

TEKHNICHNA ELEKTRODYNAMIKA

PEJAKIIITHA KOJIET'ISI*

IIupnoscbkmii AK.,

AnToHoB O.€.,
ByrkeBuy O.9.,
Boaxos L.B.,
Kapkin A.D.,
Kupuienko O.B.,

Konaparenko LII.,
Ky3uenos B.I'".,
JlunkiBebkuii K.O.,

Ma3sypenko JLI.,
MucaoBuu M.B.,

Monacrupcbkuii 3.51.,

Crorniii b.C.,
Titko O.I.,
IIupnoscbka H.A.,
Ilep6a A.A.,
IOpuenxo O.M.,
T'opoxxka JI.B.,

EDITORIAL BOARD*
TOJIOBHMIA PeaKTop, Shydlovskyi A.K., Editor-in-Chief,
axanemik HAH Ykpainu Member of NAS Ukraine
JI-p TEXH.HAyK Antonov 0.Y., Dr.Sc. (Eng.)
npodecop Butkevych O.F., Professor
anen-kop. HAH Ykpainn Volkov L.V., Corresponding Member of NAS Ukraine

anen-kop. HAH Ykpainn Zharkin A.F., Corresponding Member of NAS Ukraine
3aCTYNHUK TOJIOBHOro peaaxkropa, Kyrylenko O.V., Deputy Editor-in-Chief,

axaniemik HAH Ykpainn Member of NAS Ukraine

uneH-kop. HAH Ykpaiun Kondratenko L.P., Corresponding Member of NAS Ukraine
uneH-kop. HAH Ykpaiun, Kuznetsov V.H., Corresponding Member of NAS Ukraine
3aCTyNIHMK To0JoBHOro penakropa, Lypkivskyi K.O., Deputy Editor-in-Chief,

npochecop Professor

npocgecop Mazurenko L.I., Professor

npocgecop Myslovych M.V. Professor

II-p TEXH.HayK Monastyrskyi Z.Y. Dr.Sc. (Eng.)

axaneMikHAH Ykpaimu Stohnii B.S., Member of N.A.S.Ukraine

uneH-kop. HAH Ykpaiun Titko O.L, Corresponding Member of NAS Ukraine
uneH-kop. HAH Ykpaiun Shydlovska N.A., Corresponding Member of NAS Ukraine
uneH-kop. HAH Ykpaiun Shcherba A.A., Corresponding Member of NAS Ukraine
JI-p TEXH.HAYK Yurchenko O.M., Dr.Sc. (Eng.)

BiIMOBINAILHUI cekpeTap Gorodga L.V, Executive Managing Editor

* YneHH pelakuiiHOI KoJerii mparoroTh y IHetuTyTi enexrpoaunamikn HAH Yipainn, Kuis
Editorial board members work in the Institute of electrodynamics of NAS Ukraine, Kyiv

INTERNATIONAL EDITORIAL BOARD

Shydlovskyi A.K.
Hubanski S.
Denysov O.1.
Zhuikov V.Y.
Zagirnyak M.V.
Clare Jon C.
Kulyk M.M.
Oleshchuk V.
Pavlik M.
Peresada S.M.
Pivniak H.H.
PostolatiiV.M.
Reztsov V.F.
Rozov V.Y.

Rossi K.
Sokol Y.I.

Stahiv P.H.

Schastlivyi H.H.
Harytonov S.O.

Kypuan

"TexHiYHA e€JEKTpOIUHAMIKA"

Member of NAS Ukraine, Institute of electrodynamics of NAS Ukraine, Kyiv

Professor, Chalmers University of Technology, Sweden

Professor, Chernigiv, Ukraine

Professor, National Technical University of Ukraine "Kyiv Polytecnic Institute", Kyiv
Professor, The Kremenchuk M.Ostrogradskyi National University, Ukraine

Professor, The University of Nottingham, Great Britain

Member of NAS Ukraine, Institute of General Energy of NAS Ukraine, Kyiv

Professor, Institute of Power Engineering of AS Moldova, Kishinev

Member of NAS Ukraine, Technical University of Lodz, Poland

Professor, National Technical University of Ukraine "Kyiv Polytechnic Institute", Kyiv
Member of NAS Ukraine, National Mining University, Dnipropetrovsk, Ukraine
Member of AS Moldova, Institute of Power Engineering of AS Moldova, Kishinev
Corresponding Member of NAS Ukraine, Institute for Renawable Energy of NAS Ukraine, Kyiv
Corresponding Member of NAS Ukraine, Institute of Technical Problems of Magnetism of NAS Ukraine,
Kharkiv

Professor, The University of Bologna, Italy

Corresponding Member of NAS Ukraine, National Technical University "Kharkiv Polytechnical Institute",
Ukraine, Kharkiv

Professor, National University "Lviv Polytechnica", Ukraine, Lviv

Member of NAS Ukraine, Institute of electrodynamics of NAS Ukraine, Kyiv

Professor, Novosibirsk State Technical University, Russia

BXOIWTH J0 Tepeniky mnpodimsHux Bumanb [AK MOH Vkpaixu,

TIpe/CTaBJIeHNH y 3araibHONEpKaBHil pedepaTusHiit 6a3i manux "YKPAIHIKA HAVKOBA", PEOEPATHBHOMY
JKYPHAJII BIHITI PAH (Pocis) ta y MmibxHapoaHux Haykomerpudnux 6azax ganux SCOPUS, COMPENDEX, INDEX
COPERNICUS, ELIBRARY, EBSCO, PROQUEST.

Anpeca penakuii:

03680, m.KuiB-57, npocnekt Ilepemornu,56, Incrutyt enexkrponunamika HAH Ykpaian

Teu. (044) 366 26 57, (044) 456 88 69

Email: ted@ied.org.ua  http://www.techned.org.ua




Ne 6 TEXHIYHA EJIEKTPOAUMHAMIKA 2015

JUCMONAd — 2PyOeHb

Haykoeo-npuxnaonuii xcypHai
Buxooumos paz na oea micayi 3acnosanuii y scoemui 1979

3MICT

TeopeTu4Ha eJleKTPOTEXHiKa Ta ejieKTpodiznka

CYIIPYHOBCKAS H.1., HIEPBA A.A. 3akOHOMEpHOCTH U3MEHEHHUS IOTEPh SHEPTHH B

RL-memnsix, CoOeANHSIOMNX KOHICHCATOPBI, 3aPSKEHHBIE 10 PA3HBIX HATPSIKEHUH «.cvvevvveeeieeieieeieeeeeecnne 3
CET'EJA M.C., YEPEMHHX €.B., XIMIOK [.B., MA3VYP T.A., KYPYJIMIIINH O.M.

MareMaTrdHe MOJICITIOBAHHS PO3IIOIUTY HAPYTH B3I0BK 0OBUTOK TpaHChOopMaTopa 3a Iii Ha HUX
IMITYJTBCHUX TIEPEHATIPYT ...eovtevntintentententeuteuteueeuesseesessessesseseesteseetesseesessesessessesseseeseeutesesaessessessensenneseeseenensens 8
IlepeTBOopeHHsI MapaMeTpiB eJTeKTPUYHOI eHeprii

APTEMEHKO M.IO., BATPAK JI.M., MUXAJIbCbKUI B.M., [TOJIIIYK C.i. Ananiz

MoxuBocTi 30inbmenHs KK/ tpudaznoi 4oTHpUIPOBITHOT CHCTEMU JKUBJIEHHS 3ac00aMu

MAPATICITEHOT AKTUBHOT (DUIBTPAIIIT ..ve.vveeeveereerieesieeteeteeteesstessteseseesseesseesseesseesssesssessseesseesseesssesssessseenseessens 12
OJIELLIYK B., EPMYPATCKUI B. CHHXpOHHOE Pery/THpOBaHIE CABOCHHBIX HHBEPTOPOB C
OTCEKAIOIIUMU TUOIAMU JIJIS (POTONMPEOOPA3OBATEIBHON YCTAHOBKH .....vveeveerereerreesreeseessrenssessessseessesssnes 19
HERASYMENKO P.Yu. A transistor resonant voltage inverter with pulse density modulation

for induction heating EQUIPIMENL. ..........cociiiuiiiiieie ettt ettt ettt et eseteeteebeesbeesbeesneesaeesnseenseeseas 24
POTI'AJIb B.B., IEMYEHKO 0.C. Criocobu moKpamieHHs CIIeKTPY BXiTHOTO CTPyMY

KOPEKTOPA KOCHIITIEHTA TIOTYIKHOCTI 1vveevveerreesreeseressreesseesseesseesssesssesssessesssessssesssesssesssessseesssssssesssesssesssesssens 29

EnexTpoMexaHiuHe nepeTBOPEeHHA eHepril
KOHAPATEHKO LII., KPUIIIYK P.C., PAIIEIIKIH A.Il. ErekTpoMartiTHi mporiecu B

TOPIIEBIH JYTOCTATOPHINA ACHHXPOHHIN MAIIHHI 3 IBOIIAPOBOI0 OOMOTKOKO ... .eeuveeeeueereeneaneeaneeneeseeeneenees 34
MAKAPUYYK O.B. AHaniTHuH#i po3paxyHOK BTPaT MOTY>KHOCTI BiJl BUXPOBUX CTPYMiB
Y POTOPAX 3 TIOCTITHIMIE MATHITAME .......veeeuveenreeteesseesseesueeanseenseeseeseesseesseesnsesnsessessseesseesseesnsesnsesnseesseessees 41

EjexTpoeHepreTH4Hi CHCTEMHU Ta YCTATKYBAHHSA
BYTKEBUY O.®., YNXKEBCHKHWU B.B. OuintoBaHHs Ta 3MEHIIEHHS B PEKHMI PEaIbHOTO 4acy

HeOE3MeKH KOJIMBHOTO OPYIIEHHS CTIHKOCTI 00'€THAHOT €HEPTOCHCTEMH ......c..eevereererenreneeneeneeneeneeseanenne 46
[MABJIOBCBKUI B.B., CTEJIIOK A.O. OtjiHKa BIUTHBY YaCTOTHHX aBTOMATHK CHEProOIOKiB

ATOMHHX €JICKTPOCTAHIII Ha )XUBYYICTh Ta CTiKicTh OEC YKpaiHU 32 YACTOTOIO ... cocveeveeneeeeenieeeeneenee. 53
ZUBIUK Yu., TRACH 1., SEVASJUK I. Capacitor banks selection in radial distribution

networks by combined algOrithm..........cc.eiiiiiiiiiiiiie et e abe e e 58
BJITHOB 1.B., [TIAPYC €.B. Oco61uBocTi BUKOpUCTAHHS (DYHKIIH YUCTOTO EKCIIOPTY MPH

BpaxyBaHHI MepeKeBUX 0OMEKEHb HA PUHKY "Ha TOOY HAMTEPE " ....couveiveuieiinrieienieeiienieeieeteereeeeseeeeenees 63

EnekTpoTeXHOJOTiYHi KOMILJIEKCH Ta CUCTEMU .
HIMAJIOBCKAS H.A., 3BAXAPYEHKO C.H., YEPKACCKHNU A.I1. Monenb BRIXOAHOM IEIH
reHepaTopa pa3psIHbIX UMITYJIBCOB C TUIa3MO3PO3UOHHON HATPY3KOM, aJleKBaTHAS B IIUPOKUX

JIUANA30HAX U3MEHEHUHN MX TTAPAMETPOB. ¢ uvveeutieetteeruteertteenuteesteeanteeesteessseeesaseesseeessseesaseesssseesseesssseesases 69
[JIYXEHBKUH O.1., TOPUCJIABELIb FO.M., BOHJIAP O.I. MoneoBaHHs HArpiBaHHs

METaJIeBOTO PO3ILIABY Y BIIOMBHIN MEUi MPH €IEKTPOMATHITHOMY MEPEMIITYBAHHI . ....c.veeveeneeeeeneereeeneense 78
INIEPEBEP3€B A.B., JUTBMHEHKO T.M. BucokoBonbsTHHI IIEpeTBOPIOBAY IS

€JIEKTPOPO3PSIHOTO 3HEIIKOIKCHHS TIOKCHILY CIPKH «.evvervtenteniententeestententeetenseetesiesutensesieensensesssensesseenses 84
0 70-PIYYA unena-kopecnonaenta HAH Ykpainu B.HO.PO3OBA.........coociiii e 90
TTOKAXKUMK CTATEH 38 2015 PIK..uvieriieiiiieiieiieiteesiee sttt ettt et e sttesitesitesatesteesbeesseesseesntesnseenseenseenseas 92
THOOPMAILILS SIS HEPEATIIIATHIKIB ... .eeuveeveesereeereesreeseesseesssesssessseesseesseesssesssssssessseesseessessssesssessseessesnsens 96

© IHCTUTYT EJEKTPOJIUHAMIKA HAH YKPATHH, 2015




Ne 6 TEKHNICHNA ELEKTRODYNAMIKA 2015

November-December

CONTENTS

Theoretical electrical engineering and electrophysics

SUPRUNOVSKAYA N.I,, SHCHERBA A.A. Regularity of change of the energy loss

in RL—circuits connecting capacitors, charged to different voltage...........ccccceeveiriiniiniiiiieriereesee e, 3
SEHEDA M.S., CHEREMNYKH Ye.V., KHIMIUK [.V.,, MAZUR T.A., KURULYSHIN A.M.
Mathematical modelling of stress distribution along the winding transformers

UNAET the TMPUISE SUTZES ...uvvevieieieiiieieesteseestestesteereeseeteesteesteesssessseasseessaessaesssesssessseessessseesseesseesssesseans 8
Conversion of electric energy parameters

ARTEMENKO M.Yu., BATRAK L.M., MYKHALSKYI V.M., POLISHCHUK S.Y. Analysis

of possibility to increase the efficiency of three-phase four-wire power system by means

OF SHUNE ACTIVE TIIEET ...eeniiieieiie ettt ettt et e st e st e e be e be e beesseesneeenseenseenseas 12
OLESCHUK V., ERMURATSKII V. PWM control of dual diode-clamped converters for

LoV ¥4 T 1 X o TSSO 19
HERASYMENKO P.Yu. A transistor resonant voltage inverter with pulse density modulation for
INduction heating SQUIPITIENT .......cccvuiieiiieiiieeeieeeeeerteeet e ertteesbeesbeeesebeeeteeessseeesseeessseessssesssssesssesssseessses 24
ROHAL V.V., DEMCHENKO Yu.S. Methods of power factor corrector input current spectrum
TITIPTOVEITICIIL. ..ttt st eete it et et et e et e e s et e ea e e e sh e e st e bt e st emeeeseem b e sbeem e e bt estem st ebeemeesbeemtentesbeentenbeeneeneeeneenees 29

Electromechanical energy conversion
KONDRATENKO I., KRYSHCHUK R., RASHCHEPKIN A. Electromagnetic processes

in the axial arc-stator induction machines with double layer winding.............ccccevvvevivereiercieeceecieeseeeeeeen, 34
MAKARCHUK A. Analytical calculation of the eddy currents losses in the rotor

With PErManeNt MAGNELS........c.vieiiieeciieeiieeiieeecteeerteeeteeestteesebeeabeeessseessseeesseessseesssesesssesssseeessssesssesssseessses 41
BUTKEVYCH O.F., CHYZHEVSKYI V.V. Evaluation and decrease in real time of risk

of oscillatory loss of interconnected power system Stability .........ccccvververiercieriiierieerierie e 46
PAVLOVSKY V., STELIUK A. Influence estimation of the frequency protection of nuclear power

plant units on system survivability and frequency stability of Ukrainian Power System ............c.cccveuun.ee. 53
ZUBIUK Yu., TRACH I., SEVASJUK I. Capacitor banks selection in radial distribution

networks by combined algorithim...........ocuieiiiiiiiiiiiee e 58
BLINOV LV., PARUS Ye.V. Features of use of the net export function properties for

the congestion management on the "day-ahead" market...........cccceevviiiiiiiiiiiiciierecece e 63

Electric power systems and installations
SHYDLOVSKA N.A., ZAKHARCHENKO S.M., CHERKASSKY O.P. Model of an output circuit
of the discharge pulses generator with a plasma-erosive load adequate in wide range of changes

OF tHEIT PATAINELETS ..eeuvietieeiieete et et eee et e et e et e e bt e teesteesaeeseseesseenseessaesseesssessseasseesseesseesseesseesssessseenseenses 69
GLUKHENKYI O.I., GORISLAVETS Yu.M., BONDAR O.I. The modelling of heating of metal

melt in the reverberatory furnace during electromagnetic SITING ........c..ccverreereerieerieerirercreereeereereesseesses 78
PEREVERZEV A.V., LYTVYNENKO T.M. High-voltage converter for electric discharge

neutralization of SUITUL dIOXIAC ......cocviiiiiiiiiic ettt et e s v e ebae e saee e eveeeaeneeeens 84
TO THE 70™ ANNIVERSARY of Corresponding Member of NAS Ukraine V.Yu. ROZOV................. 90
INDEX Of PAPETS 2015 ..ottt ettt ettt et e b e bt e s ae e sat e e abe et e e sbeesaeesbeesaeeemneenbeenbeas 92
INFORMATION fOr SUDSCTIDETS ....ccueieieiieieeiieieeteeiesie ettt e sttt este sttt et e seeeneesteeseenseeneeneeneeeneenees 96

Hayxkosuii pexaxrop K.O. JIMITKIBChKUM
Penakrop T.I. MANBOPOJIA

JpykyeThcs 3rigHO 3 pekoMmeHmamielo Buenoi pamu IHcTuTyTy enekrpoamHamiku HAH VYkpainu, mpotokom Ne Bix
22.10.2015 p. ITignucano no apyky 27.10.2015. dopmar 60x84/8. [Mam. apyk. opc. Odeet. YMm.-mpyk. apk. 11,7. Tupax
230 mpum. 3am. 68. 3apeectpoBano 20.01.94. Ceizonrreo: cepist KB, Ne 388. Lina morosipHa.

Ionirpadiuna pinpauLs [HCTHTYTY enekTpoanHamika HAH Yxkpaiau 03680, m.Kuis-57, np. [lepemornu, 56.



