EneproedexkTnBHi MeTOOAM Ta 3aC00HM €JIEKTPOTEXHOJOTIH IUIABKHM HAIYUCTOI Migi Yy
BITYM3HAHMX IHAYKUIHUX YCTAHOBKAX
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Energy-efficient methods and means of electrotechnologies for the ultrapure copper smelting
in domestic induction installations

1. Homep aepaxaBHoi peectpanii: 0118U003534.
2. HaykoBuii kepiBHHMK: 1.T.H., pod. OctpoepxoB M.4., Octposepxos H.51., Ostroverkhov M.Y.

3. CyTb po3po0KHU, OCHOBHI pe3yJibTaTH.

(ykp.) CTBOpeHO HOBI METO/IM Ta 3aCOOM MATEMATHYHOTO MOJICITFOBAHHS ITPOLIECIB 1HTyKIIHHOT
TUTAaBKH MiJIi, SIKi MOJISITal0Th B OJIHOYACHOMY BpaxyBaHHI HENMiHIHHUX BIACTHBOCTEH MarepiajiB Ta
0COOMBOCTEM TPUBHUMIPHOI TeOMETpii eNeMEHTIB eJIeKTPOTEXHIYHOro Komiuiekcy. Po3pobieHo
3ac00M MaTeMaTHYHOTO MOJICITIOBAaHHS TPUBUMIPHUX HEOJHOPITHUX €IEKTPOMATrHITHUX 1 TETUIOBUX
MOJIIB 3 CHJIIbHUMHU B3a€MHUMH 3B’S3KaMH, 10 BHUHUKAIOTh B EJIEMEHTAaX EJIEKTPOTEXHIYHOIO
KOMIUICKCY B TIPOIECI IHIYKIIHHOI TUIAaBKM HAJYUCTOI MiJi Ta BUTOTOBIICHHS 3 HEl KaTaHKH.
Bupimeno npo6ieMy miABUIIEHHS €HEeProepeKTUBHOCTI BITUU3HIHHUX EIEKTPOTEXHOJIOTIN IMIaBKU
HAYMCTOI MiJIi Ta 30UTBIICHHS PECYpPCy €ICKTPOTEXHIYHOTO KOMIUICKCY 332 PaxXyHOK 3HAXOJ[KCHHS
ONTUMAJIBHUX PEXHUMIB HECTAI[IOHAPHOTO >KMBJICHHS 1HIyKTOpa MPH HOro MEPBHUHHUX IMyCKax i
reOMETPUYHUX XaPaKTEPUCTHK IIMH Ta MIa0IOHY IS IEPBUHHO]T IJIABKH JUTSI JOCATHEHHS MiHIMyMY
TEeMIIEpaTyp Ta TPaJi€HTIB TeMIIepaTyp B o0nacTax inTepecy. Po3pobineHo npakTuyHi pekoMeHaanii
JUIS TIOKPAIIEHHS MMyCKOBUX PEXHMIB 1HAYKTOpa KOMILUIEKCY Ta J1arHOCTYBaHHS 1 MPOTHO3YBAaHHS
fioro poOOTH Ha pI3HHUX eTamnax TeXHOJOoriyHoro mpouecy. OcoOMuBY IIHHICTH pe3yJbTaTH
JOCIIJDKEHHS MAaloTh Ui BITYM3HSHUX (DaxiBIliB, OCKITbKM BOHU HaIpaBlieHI Ha IiJBUIICHHS
KOHKYPEHTO3JJaTHOCTI BITYM3HSHOTO KaOenro Ha HAJABUCOKI HAMpYTH 1 MIABUIICHHS HaJiHHOCTI
eHeprocucteMu Ykpainu. [liiroroBneHo pekoMeHaalii moa0 miABUIICHHS eHeproe(eKTUBHOCTI Ta
pecypcy eleKTPOTEXHIYHOTO KOMITJIEKCY TEXHOJIOTIYHOI JTiHIT 3 IHAYKIIIHOI TIaBKU HaJIUCTOT Miji
Ta BUT'OTOBJIEHHS KaTaHKH Ha 3aBoJi "IliBnenkadens" (M. XapkiB). EnekTpoTexHiuHI KOMIUIEKCH, 110
OyayTh moOynoBaHI Ta MOJEPHI30BaHI 3 BpaxyBaHHSAM pe3yJbTaTiB JOCHIKEHb, 3aBISIKH
MIJBUIIEHIH eHeproe()eKTUBHOCTI CBOET pOOOTH Ta 30UIBLIEHOMY Pecypcy, rapaHTyIOTh HAJIMHICTD
1 ONTUMAJIBHICT (DYHKIIIOHYBAaHHS B YMOBaX peajlbHOTO BUPOOHHUIITBA.

(poc.) Co3naHbl HOBbIE METOJBI U CPEICTBA MAaTEMAaTUYECKOTO MOJAEIMPOBAHUS MPOLECCOB
MHJIYKIAOHHOM IUIAaBKHM MEJIH, KOTOPBIE 3aKJIOYAIOTCS B OJHOBPEMEHHOM Y4Y€T€ HEIMHEHHBIX
CBOWCTB U OCOOCHHOCTEW TPEXMEPHOH I'e€OMETpPHM HJIEMEHTOB AJIEKTPOTEXHUYECKOTO KOMILIEKCA.
Pa3paboranbl cpencTBa  MaTeMaTHUYECKOIO  MOJEIMPOBAHUS  TPEXMEPHBIX  HEOJHOPOJHBIX
JJIEKTPOMArHUTHBIX W TEIIOBBIX IIOJIEHW C CUJIBHBIMU B3aUMHBIMM CBS3IMM, BO3HUKAIOIIUX B
JJIEMEHTaX AJIEKTPOTEXHUYECKOTO KOMILIEKCAa B IPOLEcCe MHAYKIMOHHOW IIJIaBKM CBEPXYHMCTOU
MEIM U WU3TOTOBJIEHUS U3 Hee KaTaHKU. PemieHa mpoOieMa MOBBIMIEHUS 3HEProd(PPeKTUBHOCTH
OTEUECTBEHHBIX JJIEKTPOTEXHOJOTHUN IUIABKM CBEPXYUCTOM MEOM M YBEIMYEHHS pecypca
JNIEKTPOTEXHUYECKOI0 KOMIUIEKCA 3a CYET HAXOKICHUs ONTUMAJIbHBIX PEKMMOB HECTALIHOHAPHOIO
MUTaHUS UHAYKTOPA TP €r0 NEPBUYHBIX ITyCKaX U TEOMETPUUYECKUX XapaKTEPUCTUK IIMH U 1abIoHa
JUIsL TIEPBUYHOM IUIABKM JJI JOCTHIKCHUS MHMHMMYMa TEMIEpATyp U IPaJUeHTOB TEMIEpaTyp B
oOnactax wuHTepeca. Pa3zpaboTaHbl NpakTUYECKHUE PEKOMEHJAUUU [UIsl YJIyYLIEHHUs ITyCKOBBIX
PEKUMOB MHAYKTOpAa KOMIUIEKCA, AUArHOCTUKH W MPOTHO3UPOBAHMS €ro paboThl Ha pa3iIU4HBIX
JTanax TEXHOJOTH4eckoro mpouecca. OcoOyro LIEHHOCTb Pe3ysbTaTbl MCCIEJOBAHUSA MMEIOT JIs
OTEUECTBEHHBIX CIELUAIUCTOB, IIOCKOJIbKY OHH HaIlpaBJICHBI Ha IIOBBIIICHUE
KOHKYPEHTOCIIOCOOHOCTH OTE€YECTBEHHOI'O KalOensi Ha CBEPXBBICOKHE HANPSKEHHS U IMOBBILICHUS



HaJIeKHOCTH YHEPTOCHUCTEMbI YKpawHbl. [10Ar0TOBIIEHBI PEKOMEHIAIUK 110 TOBBIIIICHUIO YHEPTO-
3G (HEeKTHBHOCTH M pecypca dJICKTPOTEXHUUYECKOTO KOMILIEKCA TEXHOJOTUYECKOW IJIMHUU TI0
WHIYKIIMOHHON TUTABKM CBEPXYUCTOM MEIM M HM3rOTOBIICHHWE KaTaHkKM Ha 3aBoje "HOxkkaGens'"
(r. XapbKoB). DIEKTPOTEXHUYECKHE KOMIUICKCHI, KOTOPBhIE OYIYT MOCTPOSHBI M MOJICPHU3UPOBAHBI
C YYETOM pe3yJbTAaTOB HCCJICAOBAHMM, Ojarojaps MOBBIIICHHON 3HEPro-3GQGeKTUBHOCTH CBOCH
paboOTBl ¥  YBEIMYEHHOMY pecypcy, TapaHTHPYIOT HAQJAEKHOCTH H  ONTHUMAIbHOCTH
(YHKIIMOHUPOBAHUS B YCIOBHUSIX peaabHOTO TPOU3BOJICTBA.

(eng.) New methods and means of mathematical modelling of induction melting processes of
copper have been developed. They consist in simultaneous consideration of nonlinear properties of
materials and features of three-dimensional geometry of elements of the electrotechnical complex.
Means of mathematical modelling of three-dimensional inhomogeneous electromagnetic and thermal
fields with strong interconnections, arising in the elements of the electrical complex in the process of
induction melting of ultrapure copper and the manufacture of wire rod from it, have been developed.
The problem of increasing the energy efficiency of domestic electrotechnologies of ultrapure copper
smelting and increasing the life time of the electrical complex was solved. Result was achieved by
finding the optimal modes of non-stationary power supply of the inductor at its initial starts and
geometric characteristics of inductor coils and template for primary smelting to achieve minimum
temperatures and gradients. Practical recommendations for improving the starting modes of the
inductor of the complex and diagnosing and forecasting its operation at different stages of the
technological process have been developed. The results of the study are of special value for domestic
specialists, as they are aimed at increasing the competitiveness of domestic cable for ultra-high
voltages and increasing the reliability of the power system of Ukraine. Recommendations for
improving the energy efficiency and resource of the electrical complex of the technological line for
induction smelting of ultrapure copper and the manufacture of wire rod at the plant "YUZHCABLE"
(Kharkov). Electrical complexes, which will be built and modernized taking into account the results
of research, due to the increased energy efficiency of their work and increased resource, guarantee
the reliability and optimal operation in real production.

4. HasiBHicTh OXOPOHHMX IOKYMEHTIB Ha 00’€KTH NPaBa iHTeJIeKTyaJbHOI BJACHOCTI.

1. ITarent Ykpainu Ha BuHaxig Ne 123068 . Cnioci6 o6pobku posminaBy metaiy / llep6a A.A.,
IBanos B.B., Llypkin B.M., Uepenoscekuii C.C., Yectnux M.B.; ony6nixoBano 12.02.2018, Orou.
Ne 3/2018 p.

2. llarenr VYkpaiam ©Ha xopucHy wMomenb Ne 137593, Tligzemna kaOenpHa JIiHIsA
enektponepenaui / [epba A.A., Kupunenko O.B., TTomonsues O.J1.; omy6iikoBano 25.10.2019,
6r071. Ne 20/2019 p.

3. Ilarent Ha kopucHy Mojenb Ne 132061. Croci®0 BH3Hau€HHS HamNpyrd 3BOPOTHOI
MOCITiTIOBHOCTI 3 Kopekmiero noxudku / [llep6a A.A., Makos JI.K.; omy6mikoBano 11.02.2019, 6rom.
Ne 3/2019 p.

4. Tlarent Ykpainu Ha kopucHy Mojenb Ne 142864. TpudazHuit MOCTOBUN KOMITEHCAI[IHHUI
nepetrBopioBau / boiiko B.C.; omy6aikoBano 25.06.2020, 6rom. Ne 12/2020 p.

5. INatent VYkpainm Ha BuHaxig Ne 121920. Cnoci6 BH3HAUY€HHS HANpyrd 3BOPOTHOI
MoCJiTIOBHOCTI 3 Kopekiieto noxuoku / [llepda A.A., Makos JI.K.; ony6uikoBano 10.08.2020, 6rour.
Ne 15/2020 p.

5. IlopiBHSIHHA 3i CBITOBUMU aHAJIOTaAMM.

HaykxoBo TexHIYHUI piBEHb BUKOHAHOI pOOOTH BIAMOBi/Ia€ CBITOBOMY PIBHIO Ta MEPEBUIIYE
Horo 3a oKpeMHMH TOKazHUKaMd. OTpUMaHO HOBI HAyKOBI Ta HAYKOBO-TIPUKIIAIHI Pe3yJbTaTH 3
PO3pOOKH HOBUX METOIIB 1 3aCO0IB MAaTeMaTUYHOTO Ta (DI3UYHOTO MOCIIOBAHHSI IS ITiBUIIICHHS
eHeproe()eKTUBHOCTI Ta 30UIBIIEHHS PECYpCy €JIEeMEHTIB IHAYKIIIMHUX KOMIUIEKCIB IS TUIaBKH
HAQIYUCTOI MiJli: OTpUMaia PO3BUTOK TEOPis €IEKTPOMArHiTHUX 1 TEIJIOBUX IPOLECIB 3 CHIBHUMHU
B3aEMHUMH 3B’sI3KaMU, (TE€OPii 3B’sA3aHUX €IEKTPOMArHITHUX 1 TEIJIOBUX IOJIB), SIKI BUHUKAIOTH B
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eJIeMEHTaX eJIEKTPOTEXHIYHOTO KOMIUICKCY /IS IJIAaBKK HAAYHUCTOI MiJli, OCOOJIMBO B PEKHUMaX HOTO
NEPBUHHOTO TYCKYy; pPO3pOOJIEHO HOBI METOAM 1 3aco0M MaTreMaTWYHOrO MOJCTIOBAaHHS 3
OJIHOYAaCHUM BpaxXyBaHHIM HEJIIHIMHUX BJIACTUBOCTEH MaTepiaiiB, CKJIaAHOI TPUBUMIPHOI TeoMeTpii
€JIEMEHTIB KOMILICKCY, TPOBEICHHSIM ONTUMI3allii CITKA CKIHYCHHHUX €JICMCHTIB Ta BIOCKOHAICHHSM
MaTeMaTUYHOTO COJBEpPY Ui 3a0e3leueHHs MOoro CTiMKoi 301KHOCTI; PO3BUHYTO TEOPIIO
3HAXOJ/DKEHHS ONTHUMAIIBHUX PEXHMIB HECTAIlllOHAPHOTO >KUBICHHS I1HIYKTOpA Ta ONTUMAThHHX
T€OMETPUYHUX XapaKTEPUCTUK HOr0 €JIEMEHTIB NpH IEPBHHHHUX ITyCKax IUIIXOM MiHIMIi3alii
obyacTeil HaHOUTBPIIMX TEMIIEPaTyp Ta TPATIEHTIB TEMIEPATYpH 1 iX 3MiHH B 4Yaci; BJOCKOHAJICHO
CHCTEMY JiarHOCTYBaHHSl ITyCKOBHX PEXKHMIB €JIEMEHTIB KOMIUICKCY ISl MiJBHINEHHS HOTro
eHeproeeKTUBHOCTI Ta 30UIBIICHHS pecypcy. BHCOKHMH piBeHb OTPUMAaHHMX pE3yJbTaTiB
MIITBEP/HKEHO MyOJIIKAIliIMA y BHUCOKO PEHTHHTOBHX JKypHaJlax Ta JOMOBLISIMH Ha IMPOBITHUX
MikHapoaHuX KoH(pepenuisx crniabHoTH IEEE.

6. ExonomiuHa npuBa0MBicTh VI IPOCYBAHHS HA PUHOK.

ExonomiuHa mnpuBaOIMBICTH MOJNATa€ y MIABHILEHHI €HEproe(eKTUBHOCTI BITUMZHSIHUX
€JIEKTPOTEXHOJIOT1H TUTAaBKH HATYUCTOI Mijli Ta 30UIBIICHI PeCypCy €IeKTPOTEXHIYHOTO KOMILIEKCY
IUIIXOM CTBOPEHHS HOBHUX METOZIB Ta 3aco0iB MaTeMaTHYHOTO MOJIENIIOBAHHS TUHAMIYHHMX
EJIEKTPOMArHiTHUX Ta TEMIIEPATypHUX IOJIB B TPUBHMIPHOMY HEOJHOPITHOMY CEPEIOBHIII 3
ypaxyBaHHSM HEJIHIWHUX BIIACTUBOCTEH MaTepialliB Ta OCOOJMBOCTEH TPUBHMIPHOI T€OMETpii.
BuroroBneHHs BITYM3HIHUAX €IEKTPHYHUX KaOEJiB Ta MPOBOIIB 3 MiJHOIO JKMJIOK 3 MOKa3HUKAMU
SIKOCTI Ha PiBHI KpalIiX CBITOBUX BUPOOHUKIB MOTpeOy€e HAABUCOKOI YHUCTOTH ii Matepiany (99,99%
Cu). B ymoBax TMOCTIHHOTO 3pOCTaHHS I[iH Ha EHEProHOCii, IMIOPTHOIO MOXOHKECHHS
KOMIUICKTYIOUUX €JIGKTPOTEXHIYHOTO KOMIUIEKCY IO BHUIIYCKY MIJHOI KaTaHKM Ta MOPCTKOI
KOHKYpEHIIii Ha CBITOBUX PHHKAX BIIPOBAHKEHHS 3alIPOIIOHOBAHMX PillleHb 3a0e31euye i ABUIICHHS
eHeproedexkTuBHOCTI Ha 5-15 % Ta 30inbimenHs pecypcy Ha 20-40 %, rapanTye HamilHICTD 1
ONTUMAJIBHICTh (DYHKIIOHYBAaHHS B YMOBax peajbHOr0 BUPOOHHUITBA. BapTicTh peanizallii poexTy
cki1agae 01M3bK0 1,5 MITH. TPpH, TEPMIHHU BIIPOBAPKEHHS Ta OKYIHOCTI CKJIaJatoTh 1-2 poku Ta 3 poKH
BIJIITOBIHO.

7. IloTeHuiiiHi kKopucTyBaui.

MinicrepcTBO eHepreTuku YkpaiHu, MIHICTEPCTBO PO3BUTKY €KOHOMIKHM, TOPTiBIl Ta
CUIBCBKOTO TocrofapcTBa YKpaiHH, HayKOBO-JOCIIAHI, NMPOEKTHO-KOHCTPYKTOPCHKI I1HCTUTYTH,
opraHizauii Ta ¢ipmHu, sKi 3aliMarOTbCs pPO3POOKOIO0 Ta MOJEPHI3alli€l0 1HAYKIIIHHUX YCTAaHOBOK B
€JIEKTPOTEXHOJIOTISX IJIaBKM HAJUUCTUX METaJliB, 30KpeMa MiJi. 3aBOJH 3 BHUIYCKY KaOenbHOI Ta
MPOB1THUKOBOT MPOIYKIIi, 30Kpema ITAT "3aBopn "IliBnenkabens" (M. XapkiB),
ITAT «Opneckabenby», «MITKA-Ykpaina» (M. 3anopixoks), «FOTEKC VYkpaina» (m. YUepHiris) Ta
iHIi. Pe3ynbraT 10oCHiKeHb MOXYTh OyTH BUKOPUCTAHI B HABYAJIbHOMY IpPOIIeCi MPH MiArOTOBIII
¢axiBuiB Ha kadeapi TeopernuHoi enekrporexHiku KIII im. Irops Cikopcbkoro.

8. CTtaH roTroBHOCTi po3poOKH.

Po3pobrnene aBTOpchbke mporpamMHe 3a0e3MedyeHHs] s MaTeMaTHYHOTO MOJICTIOBAHHS
€JIEKTPOMArHiTHUX 1 TEIUIOBUX MPOLECIB 3 CUIBHUMU B3a€EMHUMHU 3B’SI3KAMU B €JIEKTPOTEXHIUHOMY
KOMIUIEKC] 1HAYKIIHHOT TJIaBKU HATYMCTOT Mifli, 0COOJIMBO B peKUMaX HOro MEpBUHHOTO MYCKY, 10
JI03BOJISI€ MIIBUILIUTH €HEProeeKTUBHICTh Ta 30UIBIINTH PECypC €JIEMEHTIB KOMIUIEKCY. 3acobu
MaTEeMaTHYHOTO MOJICTFOBAHHS OJJHOYACHO BPaXOBYIOTh HEIiHIMHI BIaCTUBOCTI MaTepiamiB, CKIAIHY
TPUBUMIPHY T€OMETPIIO €JIEMEHTIB KOMILJIEKCY, & TAKOK 3a0€3MeUyI0Th 3HaX0/KEHHS ONTUMAaJIbHUX
PEKHUMIB HECTAIlIOHAPHOTO KHUBJICHHS 1HIYKTOpA Ta ONTUMAIbHUX T€OMETPUYHUX XaPAKTEPUCTUK
HOro eIeMEHTIB NP MEPBUHHUX MMyCKaxX HUIIXOM MiHIMi3alii o0iacTel HalOUTBIINX TemMIepaTyp Ta
TPaJi€eHTIB TeMIeparypu 1 iX 3MiHM B 4aci. [[iIrOTOBIEHO peKOMEHAAIil MO0 MiIBUIICHHS
eHeproe()eKTUBHOCTI Ta PECYPCy €IEKTPOTEXHIYHOTO KOMILJIEKCY TEXHOJIOTIYHOT JHIT 3 IHIYKIIIHHOT
TUTABKY HAAYUCTOL MiJli Ta BATOTOBJICHHS KaTaHKK HA MPOQUIBHUX MIAMPUEMCTBAX.



9. IcHyI04i pe3y/IbTaTH BIPOBAI’KEHHSI.

PesynbraT  TEOpEeTMYHMX Ta EKCHEPUMEHTAIBHUX JIOCHIIKEHb BIPOBADKEHI Ha
ITAT "3aBon "IliBnenkabens" (M. XapkiB). Bukopucranus pe3ynbTaTiB poOOTH Ha TEXHOJIOTIUHIN
JHIT BUTOTOBJIEHHS Ka0OeIio 3 MOJIIMEPHOIO 130JIS1Ii€10 HAa HaIBUCOKI HAIIPYTH, BUITYCK SIKOTO OCBOIB
3aBona "IliBgeHkabens", MO3BOJISIE OTPUMATH TIO3UTUBHUM CKOHOMIYHHMHM €(EKT, OCKUIBKH TakKa
MPOAYKLisl BUITYCKA€THCS JACKUIbKOMA MIANPHUEMCTBAMHE Y CBITi 1 KOPUCTYETHCS BUCOKUM ITOTIUTOM.
Pesynbratu nociikeHb 3 pO3paxyHKY €JEeKTPOMArHiTHUX IOJIiB Y TPUBUMIPHUX HEOIHOPITHUX
CepelIOBHINAX CKIAAHOI KOH(Irypamii B yMOBaX HENIHIMHMX Ta HECTAI[lOHAPHUX BJIACTUBOCTEH
MarepiaiaiB BIPOBAIKCHO Y HaBUYAIBHUHN mporec kadenpu teopeTudHoi enexkrporexHiku KIII im.
Iropst Cikopebkoro y Il wactuni ¢ynaameHTanbHOi MpogeciiiHO-OpieHTOBAHOI IUCIMILIIHU
«TeopeTn4Hi OCHOBH €JIEKTPOTEXHIKI.

10. Ha3Ba migpo3aiiy, Tenedon, e-mail.
KIII im. Irops Cikopcbkoro, (hakyJIbTeT eIeKTPOSHeProTeXHIKM Ta aBTOMATHUKH, Kadeapa

TeopeTHuHoi enekTporexHiku, (044) 204-82-39, toe209@gmail.com.

11. doro.

175 FT, °C/cm

;‘I 150 | i j

i 125
‘ |J J 1

= 7_”) 75

=
(=

|
i
£

Lh

o

—~ | |V A

= — =

0 500 1000 1500 2000
—— 1 rog——06 roxn 12 rom——18 rox

o
[
tn

S




12. Ilepeaik myOJikamii 3a MaTepiajaMu J0CJiI:KeHb 32 NePioJ] BUKOHAHHSA.

Momnozpadii:

1. OcrpoBepxoB M.A., CimbBectpoB A. M., 3enencekuit K.X. Metoau mociipKeHHS
eJIEKTPOTEXHIYHUX CUCTEM 1 KoMIuiekciB: Monorpadis. — K.: TAJIKOM, 2019. — 300 c.

2. OctposepxoB M. 4., Cennko B.1., Yubenic B.1. ImnynbcHI nepeTBoproBayi cTadimi30BaHOl
Hanpyru: Monorpadis. — Kuis: Jlipa-K, 2019. — 241 c.

3. Illepba A.A., CynpynoBcbka H.I., Ilerpuuenxko C.B. [lunamiuHi 1mipomecu B
SIIEKTPOPO3psSAHUX ycTaHOBKax. MoHorpadis. Kuis: IIpo @opmar, 2018. 350 c.

4, Ilep6a M.A. CunbHI €IEKTPUYHI OIS B MOTIMEPHIH 13011111 KaOeJliB HaIBUCOKUX HaIPYT.
Momnorpadis. Kuis: IIpo @opmar, 2019. 277 c.

5. llepba A.A., Pynmenxo I10.B., Amnaniz OaraToiHTEpBaJIbHUX  NPOLECIB Yy
HaMiBIPOBIIHUKOBUX NepeTBoproBadax. Monorpadis. Kuis: I[Ipo ®opmart, 2020. 352 c.

6. Power supply for educational institutions: efficiency and alternatives: Collective monograph
/ Edited by M. Sotnyk, Doctor of Technical Sciences. — Hamilton, Canada, Accent Graphics
Communications & Publishing, 2020. — 146 p.

7. Theoretical aspects of modern engineering:Collective monograph. Boston (USA)-2020,
Library of Congress Cataloging-in-Publication Data ISBN-978-1-64945-862-9, DOI-
10.46299/1SG.2020.MONO.TECH.I11
JHoxkmopcoki oucepmauii:

1. Ilep6a M.A. Po3paxyHOK TPHUBHUMIpHUX €JIEKTPHYHHUX IIOJIB Yy HENIHIWHINA TOJIMEpHii
130151111 HAJBUCOKOBOJNBTHUX KabeniB: Juc. ... A-pa TexH. Hayk: 05.09.05 — teopernuna
enekrporexHika. — 2018, Kuis.

Kanouoamcwoki oucepmauit'.

1. Jlo6omsuucekmii B.IO. TlepexigHi mpomecn B TPEACTABICHUX 0araTonofOCHUKAMH
TpI/I(baSHI/IX KOJax 13 pOSHOI[iJ'IeHI/IMI/I mapamMeTpaMu Ta CJICKTpOMaFHiTHI/IMI/I 3B’ AI3KAMH: JUC. ... KaHA.
texH. Hayk: 05.09.05 — TeopeTnyHa enexkTpoTexHika, HaykoBui kepiBHuK [l{epba A.A. — 2020, Kuis..

2. Tpinuyk JI.41. IlinBuineHHs e(eKTUBHOCTI IEPETBOPEHHS €Heprii B HeNiHIHHUX
EIEKTPUYHKX KOJIaX 31 3SMIHHUM HaBaHTAXCHHSM: JTHUC. ... KaHa. TexH. Hayk: 05.09.05 — Tteopernuna
eJIEeKTPOTEeXHiKa, HayKoBUi kepiBHUK OctpoBepxoB M.A. — 2019, Kuis..

Cmammi y euoannax, wjo 6xooames 00 HMEJ[ Scopus:

1. Shcherba, M.A. Electric field during transient process of configuration changing of water
micro-inclusions in liquid dielectrics. Texuiuna enekrpoaunamika. 2018. Ne 1. C. 23-29.

2. Shcherba, M.A. Coupled electromagnetic and thermal processes in thermal insulation of
induction channel furnaces during changes of its defects configuration. Texuiuna eneKTpoarHAMIKA.
2018. Ne 2. C. 17-24.

3. Shcherba, A.A., Suprunovska N.I., Shcherba, M.A.Transient analysis in circuits of electric
discharge installations with voltage feedback taking into account the recovery time of locking
properties their semiconductor switches. Texniuna enektpoaunamika. 2018. Ne 3. C. 43-47.

4. Shcherba, M.A. Numerical simulation of electromagnetic and thermal fields in induction
channel furnaces with defects of lining. Texuiuna exekrpoaunamika. 2018. Ne 4. C. 33-36.

5. Shcherba, M.A. Influence of the density increasing of close located water micro-inclusions
on electrophysical processes in nonlinear solid dielectric. Texuiuna enekrpoaunamika. 2018. Ne 5
C. 22-25.

6. Shcherba, A.A., Suprunovska N.I. Cyclic transients in the circuits of electric discharge
installations taking into account the influence of magnitude and rate of discharge currents rise on
resistance of electric spark load. Technical Electrodynamics. 2018. Ne 2. pp. 3-10.

7. Shcherba, A.A., Suprunovska N.I., Ivashchenko D.S. Probabilistic properties of electrical
characteristics of capacitor charge circuit with stochastic active resistance. Technical
Electrodynamics. 2018. Ne 6. pp. 14-17.

8. Martynov V.V., Shcherba, A.A. High-voltage multiphase semiconductor converters with
reduced energy accumulation for Gas discharge installations. Technical Electrodynamics. 2018. Ne 4.
pp. 65-69.



9. Shcherba, A.A., Suprunovska N.I., Shcherba M.A. Transient analysis in circuits of electric
discharge installations with voltage feedback taking into account the recovery time of locking
properties their semiconductor switches. Technical Electrodynamics. 2018. Ne 3. pp. 43-47.

10. Shcherba, A.A., Podoltsev, A.D., Kucheriava, .M. The magnetic field of underground
330 kV cable line and ways for its reduction. Technical Electrodynamics. 2019. Ne 5. pp. 3-9.

11. Shcherba, A.A., Suprunovska N.I., Ivashchenko D.S. Determination of probabilistic
properties of electrical characteristics of circuits of electric discharge installations taking into acount
their stochastically changing parameters. Technical Electrodynamics. 2019. Ne 4. pp. 3-11.

12. Suprunovska N. I. Shcherba, M.A., Mykhailenko V. V. Peretyatko Yu. V. Transients at
changing the configuration of the discharge circuit of the capacitor of semiconductor electrical
discharge installations with an electro-spark load. Texuiuna enexrpoaunamika. 2020. Ne 2 C. 3-9.

13. Suprunovska N. I. Shcherba, M.A., Peretyatko Yu. V. Roziskulov S.S. Decrease of
transients duration and improvement of dynamic characteristics of electrical discharge installations
by changing the structure of their discharge circuits Texuiuna enxekrpoaunamika. 2020. Ne 4 C. 15—
18.

14. Illep6a A.A., ITogonsieB O.[1., Kyuepssa .M. JlocmimKkeHHST MarHITHOTO TOJISI CUIIOBUX
Ka0emiB, MPOKJIAJCHUX Y TMOJIETHJIEHOBUX TpyOax 3 MarHiTHUMHU BJIACTUBOCTSMH. TexHI4Ha
enekrpoauHamika. 2020. Ne 3. C. 15-21.

15. M. Ostroverkhov, V. Chumack, E. Monakhov and A. Ponomarev, "Hybrid Excited
Synchronous Generator for Microhydropower Unit," 2019 IEEE 6th International Conference on
Energy Smart Systems (ESS), Kyiv, Ukraine, 2019, pp. 219-222.

16. Shcherba A.A., Suprunovska N.I. "Conditions for Limiting the Output VVoltage of Double-
circuit Semiconductor Discharge Installations with Positive Voltage Feedback," 2019 IEEE 20th
International Conference on Computational Problems of Electrical Engineering (CPEE), Lviv-
Slavske, Ukraine, 2019, pp. 1-4.

17. M. Ostroverkhov and V. Pyzhov, "Control of the Electric Drive with Field Regulated
Reluctance Machine," 2019 IEEE 6th International Conference on Energy Smart Systems (ESS),
Kyiv, Ukraine, 2019, pp. 277-282.

18. Shcherba A.A., Suprunovska N.l. "Method for Increasing the Rate of Current Rise in the
Load of Electrical Discharge Installations,” 2019 IEEE 20th International Conference on
Computational Problems of Electrical Engineering (CPEE), Lviv-Slavske, Ukraine, 2019, pp. 1-4.

19. M. Ostroverkhov, V. Chumack and E. Monakhov, "Axial Flux Permanent Magnet
Controlled Generator," 2018 IEEE 3rd International Conference on Intelligent Energy and Power
Systems (IEPS), Kharkiv, 2018, pp. 353-357.

20. M. Ostroverkhov, V. Chumack and E. Monakhov, "Synchronous Axial-Flux Generator
with Hybrid Excitation in Stand Alone Mode,"” 2019 IEEE 2nd Ukraine Conference on Electrical and
Computer Engineering (UKRCON), Lviv, Ukraine, 2019, pp. 455-459.

21. M. Ostroverkhov, V. Chumack and E. Monakhov, "Ouput Voltage Stabilization Process
Simulation in Generator with Hybrid Excitation at Variable Drive Speed," 2019 IEEE 2nd Ukraine
Conference on Electrical and Computer Engineering (UKRCON), Lviv, Ukraine, 2019, pp. 310-313.

22. M. Ostroverkhov and M. Buryk, "Vector Control of Field Regulated Reluctance Motor,"
2019 IEEE 2nd Ukraine Conference on Electrical and Computer Engineering (UKRCON), Lviv,
Ukraine, 2019, pp. 486-490.

23. M. Ostroverkhov and M. Buryk, "Control of Permanent Magnet Synchronous Motor under
Conditions of Parametric Uncertainty,” 2019 IEEE International Conference on Modern Electrical
and Energy Systems (MEES), Kremenchuk, Ukraine, 2019, pp. 98-101.

24. Shcherba Anatolii; Shcherba Maksym, Peretyatko Yulia. "Mathematical Modeling of
Electric Current Distribution in Water Trees Branches in XLPE Power Cables Insulation,” 2020 IEEE
7th International Conference on Energy Smart Systems (ESS), Kyiv, Ukraine, 2020, pp. 353-356.

25. Shcherba A., Zolotarev V., Shcherba M., Belyanin R. Improving Wear Assessment Method
of Inductor Thermal Insulation of Channel Furnaces for Ultra-Pure Copper Melting. 2020 IEEE 7th
International Conference on Energy Smart Systems (ESS). IEEE, 2020. p. 335-338.



26. Shcherba A.A., Suprunovska N.I., Biletsky O.0. "Increasing Energy Efficiency of Charge
Circuits of Supercapacitors from Voltage Source,” 2020 IEEE 7th International Conference on
Energy Smart Systems (ESS), Kyiv, Ukraine, 2020, pp. 164-167.

27. M. Ostroverkhov, V. Chumack and Y. Monakhov, "Robust Control of Hybrid Excited
Synchronous Machine,” 2020 IEEE 7th International Conference on Energy Smart Systems (ESS),
Kyiv, Ukraine, 2020, pp. 295-300.

28. M. Ostroverkhov and D. Trinchuk, "Increasing the Efficiency of Electric Vehicle Drives
with Supercapacitors in Power Supply,” 2020 IEEE 7th International Conference on Energy Smart
Systems (ESS), Kyiv, Ukraine, 2020, pp. 258-261.

29. M. Y. Ostroverkhov and M. P. Buryk, "Speed Control System of Synchronous Motor
Drives with Field Weakening using the Concept of Inverse Problems of Dynamics,” 2020 IEEE 7th
International Conference on Energy Smart Systems (ESS), Kyiv, Ukraine, 2020, pp. 310-314.

30. N. Ostroverkhov and N. Buryk, "Control System with Field Weakening of Synchronous
Motor Drive,"” 2020 IEEE Problems of Automated Electrodrive. Theory and Practice (PAEP),
Kremenchuk, Ukraine, 2020, pp. 1-5.

31. M. Ostroverkhov, Y. Monakhov and V. Chumack, "Study of Robust Speed Control of
Hybrid Excited Synchronous Machine with Field Weakening," 2020 IEEE Problems of Automated
Electrodrive. Theory and Practice (PAEP), Kremenchuk, Ukraine, 2020, pp. 5-9.

13. Kuawu4oBi cJioBa: eJICKTPOTEXHOJIOTISI ITUTABKH, IHAYKIIHHA YCTaHOBKAa, HAJIYUCTa Milb,
eHeproe()eKTUBHICTD.



