PE3IOMETA HA HAYYHUTE TPY/IOBE U CITPABKA 3A IIPUHOCHUTE
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1. O0ma xapakTepuCcTHKA HA HAYYHUTE TPYAOBe

3a yyacTHie B KOHKypca ca mpejactaBeHu 18 HaydHu Tpyna (M3BbH TE3H, CBbP3aHH C MPHI00MBAHETO
Ha OHC ,,nokTOp*‘), KOUTO BKJIFOYBAT:

e 10 HayuHu myOIMKalMK HAa aHIIMICKHU €3UK Mo nokasaren B4 (XaOunurauuoHeH Tpyd — HAy4YHU
nyonukaimu (He mo-manko ot 10) B u3maHus, KOMTO ca pedepupaHd U HHICKCHUpPaHU B
CBETOBHOM3BECTHU 0a3u JaHHU C HayuyHa UHPOpMAIHS).

e § HayyHM NyOJMKallMM Ha aHIVIMMCKHU €3UK 1o mokaszaren I'7 (HayuHa myOnukaiusi B U3JaHUS,
KOUTO ca pedeprupaHy U HHACKCUPAHU B CBETOBHOM3BECTHH 0a3u TaHHM ¢ HayyHa WH(pOpMaIus).

[TyGnukanuure, paBHOCTONMHM Ha MoOHOrpadus, ca OOCIUHEHHM Mo OOIIOTO HAUMEHOBAaHUE
,»YCBbBBPIICHCTBAHE HA €JIIEKTPOHHUTE MpeolOpasyBareiad ¢ NPUIOKEHHE B CHBPEMEHHUTE
€JIEKTpOEHEpruiiHM cucteMu’‘. ToBa € OCHOBHOTO HAaIlpaBJIICHWE HA PAa3BUTHE Ha H3CIEABaHMATA Ha
KaHJUJaTa ¥ TEeMaTHYHO OOXBallla LAJOCTHATa M HayyHa MPOAYKIMS Mpe3 nocienHute roguHu. [lo-
KOHKPETHO T€3H IyOIMKaIMK NONajaT B IB€ TEMAaTUYHH [TOJHAIIPABICHHSL:

[. Cneun¢uunu cBoWCTBa HA MarHUTOIPOBOIHM 32 BHCOKOYECTOTHM MAarHUTHH KOMIIOHEHTH 3a
CHJIOBHM €JIEKTPOHHU TipeoOpasyBatenu — Tpynose [B4.1, B4.2].

II. Tomomorm4Ha u xapayepHa ONTHMHU3AIMS Ha €IEKTPOHHM MpeoOpasyBaTeln 3a BHEIPSBAaHE B
ChBPEMEHHHU €HEpruitHu cucrteMu — Tpyaose [B4.3 — B4.10].

Ot npezacraBeHuTe 10 Mokaszaren I'7 TpynoBe, B IbPBOTO OT TOPHUTE MOHANIPABICHHS MONAaT ChIIO0
tpynosete [['7.1 — I'7.4]. U3cnenBanusita u pe3yinrarure, A0KjaaaBanu B Tpynosere [[7.5 —1'7.8], ca B
MOJHAINpaBiIeHus Kakto ciuensa: [['7.5] — xapakTepusupaHe Ha JUHAMUYHM MapaMeTpu Ha CHIIOBH
npubopu; [I'7.6] — MHIYKTOPU B pe30HAHCHU WHBEPTOPH 3a MHIYKIMOHHO HarpsBane; [['7.7] — metonu
3a U3paBHsBAaHE HA HAIIPEKEHUS B CUCTEMH 3a ChXpaHeHue Ha eneprus; [['7.8] — ykpenBaHe Ha Hay4YHUTE
Y MHOBAIIMOHHUTE JEWHOCTHU MO OTHOILIEHUE Ha CHJIOBUTE €JIEKTPOHHM MpeodpasyBarein B o0i1acTTa Ha
CBbBPEMEHHUTE €JIEKTPOCHEPTUIHU CUCTEMH (Ha PErHOHAIIHO, HAIIMOHAIHO U €BPOINENHCKO HUBO).

2. Pe3oMera HA HAYYHUTE TPYAOBe

2.1.Pe3romera Ha TPy10BeTEe PABHOCTONHU HA MOHOTpadus (nmoxkasares B4)

[B4.1] T. P. Todorova and A. Van Den Bossche, "Set-up and measurements on a Mn-Zn ferrite ring
core under sinusoidal excitation and dc bias conditions," 2021 23rd European Conference on
Power Electronics and Applications (EPE'21 ECCE Europe), Ghent, Belgium, 2021, pp. 1-10,
doi: 10.23919/EPE21ECCEEurope50061.2021.9570549.



Cmamusama npedcmass xapoyepHa peanusayus Ha eKCNepuMeHmanHa nocmanosKa 3a umepeame Ha
3a2y0u  6b8 BUCOKOUECHOMHU MACHUMONPOBOOU NPU HUCIO CUHYCOUOATHO NPOMEHTUBOMOKOBO
8b30yoicOane, KAKMo U NpU CUHYCOUOATHO 8b30YHCOAHe C BHeceHd NOCMOSHHOMOKO8A KOMNOHEHMA.
Ilocmanoskama uznon3ea NPOeKMUPar u QuU3UYecKu pearusupan 3a Yyeima yCcuisamel Ha MOWHOCM U e
NpULodCceHa 3a uzciedsame Ha 3azyoume 8 mopouoanHa Mn-Zn gepumna cvpyesuna 6e3 6v30yuiHa
medcouna. Mamepeanuama ca nposedenu npu cmatina memnepamypa u yecmoma 100 kHz, kamo ca
onpeoenenu 3azyoume 6 MASHUMONPOBOOA NPU PA3TUYHU AMIAUMYOU HA NPOMEHIUBOMOKOBOMO
8b30ydICOaHe U NpU  Couume YCI08Ui C PAZIUYHU HUBA HA NOCMOAHHOMOKOBO OmMMecmeane.
IIpeocmasenu ca nonyuenume B-H yuxnu, cneyuguunume 3a2you Ha MOWHOCM U egekmusHama
MazHuUmHa — amMnaumyona — nponuyaemocm. Pesyimamume nokazéam, ue npu  Haiuuue Ha
NOCMOAHHOMOKOBO OmMecmeane eheKmueHama amniumyoHa NpOHUYAEMOCH CMA8d ACUMEMPUYHA.
Obcvorcoam ce u NPaKmu4ecKu CboOPadtceHus, C6bP3aHU ¢ UBNON36AHEMO HA YCUNBAMENS HA MOWHOCHI.

[B4.2] T. P. Todorova, "4-Switch GaN Converter Based Set-Up for High Frequency Magnetics'
Characterization," 2025 International Aegean Conference on Electrical Machines and Power
Electronics (ACEMP) & 2025 International Conference on Optimization of Electrical and
Electronic Equipment (OPTIM), Timisoara, Romania, 2025, pp. 1-7, doi: 10.1109/0PTIM-
ACEMP62776.2025.11075251.

B cmamuama ce npeocmass xapoyepma peanuzayus HA eKCNePUMEHMAIHA NOCMAHOBKA 3d
Xapaxkmepusupame Ha BUCOKOYECOMHU MASHUMONPOBOOU NpU  6b30YdicOaHe ¢ NpPaBobbiHU
HanpejiceHus, 0CHOBAHA HA NPOEKMUPAH U (DUUYECKU Peanusupan 3a yenma 4-Kanovoe cuios enekmponeH
npeobpazyeamen ¢ GaN mpanzucmopu. H30panama mononocus HA CUN08amMa cxema OcCucypssad
2bBKABOCM HA UBMEPBAHUAMA, NO3BONABAUKU Bb30YIHCOAHEe HA MASHUMONPOBOOd C NPABOBLSHIHU
HanpejlceHus ¢ pa3iuiuHy Qopmu KaKmo npu Yyucmo npoMeHIUBOMOKO8 PeNCUM, maka u npu 0obasexa
nocmosHHomokosa komnonenma. Cucmemama npedocmassi KOHMpPOI 8bPXy KoeuyueHma Ha 3anvieane
U MBbPMEOMO 8peme, KOemo OCUSYPABA Bb3IMOICHOCIMA 3d U3NUMBAHe C pAa3ludHu Gopmu Ha
npagovbEBLIHO 8b30YJCOane, XapakmepHu 3a cunoeama eirekmponuxa. llpeonooswcenama cunosa cxema
N03601A6a UMep8ane Ha 3a2you 8 MazHUMonposoou npu vecmomu 0o MHz-osusa ouanazon. Pabomama
Ha cucmemama e 0eMOHCMPUPAana excnepumenmanio ¢ Mn-Zn ¢epumna mopoudanna cvpyeeuna npu
Mpu 8U0A NPABOBLEHIHO NPOMEHTUBOMOKOBO 8b30YdHcOaHe. [Ipedocmasenu u aHaTU3Upanu ca pe3yimamu
om uzmepeaHuama.

[B4.3] T.P. Todorova, D. D. Arnaudov and K. Y. Kishkin, "Evaluation of Alternative Flyback—Based
Converter Configurations for Li-lon Battery Charging," 2021 44th International Spring

Seminar on FElectronics Technology (ISSE), Bautzen, Germany, 2021, pp. 1-6, doi:
10.1109/ISSE51996.2021.9467511.

B cmamusama ce paszenesxcoa cxemma pasHoguoHocm Ha obpamen npeobpasyeamen om NOCMOAHHO 6
NOCMOSAHHO HaNpexdceHue ¢ eal8aHuyHo pasoensane (mononoaus ,,flyback*) 3a 3apso na numueso-tionen
bamepuen nakem om Gomosonmauyen 2ceHepamop. B cxemama ce wusnonseam 0ea omoenHu
0BYHAMOMBYUHU OPOCENd, KAmo NbPSUYHUME UM HAMOMKU CA C8bP3AHU NOCIE008AMENHO KbM 8XOOHUS.
USMOYHUK Ype3 CULOBUS MPAH3UCOP, d KbM 6MOPUYHUME HAMOMKU UMA CE8bP3AHU COOCMBEHU
usnpasumentHu OUOOU U U3XOOHU KOHOEH3aAMmOopU, KOUmo ce 00eOUuHssam napaieiHo 3a 3axpaHsane Ha
bameputinus nakem. B cpasnenue ¢ xoneenyuonannama flyback cxema, npu eonaxeu uHOykmugHocmu,
NPeONoNCeHama cxema no360J56a paboma 6 pexicum Ha NPeKbCHAM MOK 3d NO-0bJ120 8peme Ha OMNYuleH
mpanzucmop. Tosa paswupasa pabomuama 0o1acm 6 Mo3u PeHcUM KoM HO-HUCKU 6XOOHU HANPEHCEHUS,
Koemo no0oopsaea u3non3eaemMocmma Ha (homosoImauyHus 2eHepamop npu NOSUULABAHe Ha pabomHama
My memnepamypa uiu npu HACmMvneane Ha 4acmudHa 3aceHyeHOCm HA pabomuHama my nO8bPXHOCM.
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Pabomama na npeonoscenama pasHosuoHocm e cpasHera ¢ masu Ha KOHBEHYUOHANHUS Npeobpasysamer
ypez paspabomenu CUMYIAYUOHHU MOOeIU HA O8eme cXeMu U upe3 eKCNepuMeHmu ¢ @u3udecKu
peanusupany npomomuny, Kamo no mo3u HA4uH e 8aluoupana Heunama pabomocnocoonocm. Ilpu
excnepumenmume, 3a Mosap e u3noa36an bamepuer nakem om JUMuUeso-oHHY Ki1emKu.

[B4.4] D. D. Stefanov, T. P. Todorova and V. C. Valchev, "A Flyback Converter Based System for an
Active Charge Balancing of Li-lon Battery Packs," 2018 IEEE XXVII International Scientific
Conference Electronics - ET, Sozopol, Bulgaria, 2018, pp. 1-4, doi: 10.1109/ET.2018.8549663.

B cmamusma ce npednaca mononoeus na cucmema 3a akmueno 6anancupane Ha 3apaoa Ha K1emKu om
bamepuen naxem. Ilpednosicenama cucmema ce usepanjicoa upes cvpssane Ha unousudyainu ,, flyback
npeobpazysamenu Kvm 6caxka kiemxka om bamepuuinus naxem. Tononocusma flyback e uzbpana 3a
nocmuzane Ha MUHUMAIHA KPAHA YeHd U BUCOKA MEXHOI02UYHOC HA U30eluemo. 3a yeima e 3a10HCeHo
da ce pabomu ¢ nianapen UHOYKMOp ¢ eOHA HABUBKA HA NbPEUUHAMA HAMOMKA. 3a éanuoupame Ha
npeosiodceHama cucmema e pearusupan Quauyecku Npomomun Ha eOuHudeH OanraHcupawy KioH Ha
cucmemama. M38vpuieno e uzcieosane Ha eheKmueHoCmma Ha nPOMoOmuna npu Usnoa36ane Ha pasiuiHu
pabomuu napamempu Ha YNpaeiaeawusi CUSHAL Ha npeodpasysamels Npu 3apedicoane Ha bameputinu
naxemu, opmupanu om 0éa muna kiemxu — cmanoapmuu Li-lon u LiFePo4 kniemxu. Bausnuemo 6vpxy
nPOU3B0OUMENHOCINING HA 8epU2ama 6 Hali-000PUsL U HAli-TOWUs CTIy4atl € OONBbIHUMEIHO NPOYUEHO Upe3
pasenedcoane Ha epemeouazpamil Ha MoKo8e U HanpeXdceHus, NOLyYeHU Om NPoeedeHUume eKCnepumMeHmu.

[B4.5] D. Arnaudov, T. Todorova and V. Dimitrov, "Study of Converters for Energy Storage Systems
in Parallel Operation of Modules or Elements," 2023 18th Conference on Electrical Machines,
Drives and Power Systems (ELMA), Varna, Bulgaria, 2023, pp. 1-4, doi:
10.1109/ELMAS58392.2023.10202536.

B cmamusama ce obcvocoam pasiuunu cxemu Ha C8bp368aHe HA CUNOBU eNeKMPOHHU Npeodpazysamenu
UnU Ha enemeHmu 8 eOHO Npeobpa3y8amenHo YCMpPOUcmeo 3a NONYyHasame Ha onpeoeleHd U3XOOHA
MOwHOCTm, Ype3 U3NoA36ane Ha YCMpoucmea uiu enemenmu ¢ no-maika mownocm. Ilpeobpaszyeamenume
Ca npeoHA3Ha4eHU 3a NpexsvpliaHe Ha eHepausi Om BUCOKOBOIMOBA KbM HUCKOBOIMOBA NOOCUCHEMU 8
cucmemu 3a CvbXpameHue Ha eHepeus. B cmamuama e uzgvpuien ananusz Ha 08e KOHQueypayuu Ha
c8bp36aAHe HA MOOYVIU — NOCIe008AMENIHO U NAPANEIHO CEbP36AHEe HA HAKOIKO npeodpasyeamentu
yCcmpoticmea no OmHOWeHUue Ha 6x00d, Kamo u 6 08ama Cay4as CbOmeemHume U3X0OHU epucu cd
cevp3anu 6 napanei Kom oowy mosap (kongueypayuu SIPO u PIPO, cvomeemno). 3a yenume na anaiusa
e ev3npuem 3a ynompeoda LLC pe3onancen nocmosaHHOMOKO8 npeobpasysamen, KOUmo HAMupa wupoxa
U3NOI36AEMOCT 8 NPUTLONHCEHUAMA HA CbBPEMEHHUMe CUCeEMU 3d CbXpaneHue Ha enepeus. Msepadenu ca
cumynayuonnu mooenu ¢ LLC npeobpazysamenu u e uzgbpuien aHaiu3 nocpeocmeom npoeeoeru ¢ msx
cumynayuounu uzcieosanus. Ha 6aza pezyimamu om uscied8anuama ca 0e@puHUpaHu 6X00HU OAHHU,
KOUmMOo €a U3Noa36anu 3a npoeKmupane Ha mpaucgopmamopume, Heodxooumu 3a peanusupaue Ha LLC
MOOYIUmMe 8 3A8UCUMOCTL OM KOHpuU2ypayusama, 6 Kosimo ue 6voe c8bp3an eOUHHUIM npeoopasysamer
(SIPO unu PIPO). Ilpeocmasenu u ananuzupanu ca OaHHume 3a NpoeKmupanume mpanch)opmamopu.
Ilpeocmasenu ca ananuzu u no omHouleHue Ha curo8ume npubOpU b8 6XOOHAmMa eepua, KaKkmo u Ha
PE30HAHCHUME KOHOEeH3amOopU.

[B4.6] D. Arnaudov, T. Todorova and V. Dimitrov, "Study of LL.C Resonant Converter with Multi-
Transformer Topology," 2024 23rd International Symposium on Electrical Apparatus and
Technologies (SIELA), Bourgas, Bulgaria, 2024, pp- 1-4, doi:
10.1109/SIELA61056.2024.10637888.
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B cmamusma ce npeocmass amanuz na pabomama Ha LLC pe3zonancen nocmosaHHOMOKO8
npeobpaszyeamen 3a OCUcypsA8aHe HA 2ANBAHUYHO DA3BbP3AHO NPEeXsvpisHe HA NOCMOAHHOMOKO8A
eHepeusl OMm BUCOKOBOIMOBA KbM HUCKOBOIMOBA CUCIEMA 8 eleKmpomodul. Anaruzom paszeneicoa 06a
gapuanma 3a peamuzayus Ha npeobpaszysamens, CbLOMEEMHO C U3NON36aHe HA eOUH MOUjeH
mMpanc@opmamop u ¢ 08a NO-MALOMOUHU MPAHCHOPMAMOPA ¢ NOCIE008AMENHO CEbP3AHU NbPEUYHU
HAMOMKU U UBXOOHU 8epuU, c8bp3anu 6 napaiei Kom 0ou, mosap (SIPO xoughueypayus). 3a yerume na
uzcnedsanemo e npoexmupan LLC npeobpasysamen 3a npexevpisine Ha eHepeus npu paboma ¢ 8UCOKO
6X00H0 Hanpedcenue. Cred moga ca nNpeoCmageHu peanusupani eKCnepuMeHmanHy npomomuny Ha
Mawabupanu no Hanpesjicenue u MOWHOCM 6epcuu Ha npeobpaszyeameis 6 0geme KOHpueypayuu npu
3anazeéane HA CMOUHOCMUME HA Opa3MepeHume NACUBHU KOMNOHEHMU 6 PEe30HAHCHUme @epucu U
CbOmeemHUmMe pe3oHAHCHU yYecmomu. 3a uspabomeawemo HaA NPOMOmMunume ca NPOEKMUPAHU U
@uszuuecku peanuzupaHu MaeHUMHUMe KOMROHEHMU — MPU MPAHCHOPpMamopa u eOuH NPOMeHAUBONMOKO8
unoykmop. C npomomunume ca npogedenu eKCnepuMeHmaiHu U3C1e08aHUs C MUHUMATHO U MAKCUMATHO
BXOOHO Hanpedgicenue, npu NOOObPHCAHE HA NOCMOAHHU U3XOOHO HANPENCEeHUe U MOBAPHA MOWHOCHI.
IIpedcmasen e coomeemen cpasHumener anaiu3 Ha noiyyenume pesyimamu. HMzsvpuena e oyenka na
pabomocnocobnocmma Ha 08eme peuwleHus U Ha pe3yImaHmuume Heooxooumu pabomHu yecmomu 6
CpasHeHue ¢ meopemudHo-oOpMyIupanume O4aK8aHusl.

[B4.7] T. P. Todorova, D. D. Arnaudo, K. Y. Kishkin and N. L. Hinov, "Study of the operating modes
of a DC-DC converter with different designs of the high frequency transformer," 20/9 I[EEE
XXVIII International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-4,
doi: 10.1109/ET.2019.8878602.

Cmamusama npedcmasst usciedéane Ha pabomama Ha 2AN8aHUYHO UBOIUPAH €OHOKIIIOYO8 PEe30HAHCEH
npeobpasyeamen Ha NOCMOSAHHO 8 NOCMOSAHHO Hanpedicenue. [Ipeobpazysamensim e npeoHasHaueH 3a
3apexcoane HA  HUCKOBONMOBU — €leMEHMU 3d CbXPAHEHUe HA — eHepeusi, Kamo  Hanpumep
cynepkonoenzamopu. Hszcieosanemo na npeobpazysameiss € uzgoPuleHo no OMHOWEHUe HA PA3IUYHU
KOHCIMPYKYUU HA BUCOKOHeCmOmHus mpancgopmamop. Pazenedanu ce 0ée koncmpyrkyuu — eonama cvc
CEeKYUOHUPAHe HA HAMOMKUMe 8 08ama NPOMUBONONIONCHU KpAsi HA MaKapama, a opyeama ¢ pazoensue
HA 8MOPUYHAMA HAMOMKA HA 084 NAPANENIHU COSL, PA3NONIONCEHU NO YAIAMa WUPUHA HA MaKapamad,
KAmo Nbp8UUHAMA HAMOMKA CbWO € PA3NONI0NCEHA NO YANAMA WUPUHA HA MAKAPAMAa U € 8MbKHAMA
Medcoy 08ama napanelu Clos Ha emopuyHama Hamomxa. M 6 dsama ciyuas ce uznon3ea eOuH u couy
MAcHUMONPoBoo. Jleeme KOHCMPYKYUU ca pearusupanu Qusudecku, uzepacer e u npomomun Ha
npeobpasyeamens. Ilposedenu ca excnepumeHmanuu u3Cied8anus ¢ NPOMOmMuna u ¢ 08ama
mpancghopmamopa ¢ moeap — cynepkoHoenzamopHa oauka. llonyuenume pesyimamu ca aHAIU3UPAHU,
KAmo aHanusume ca NOOKPeneHu u ¢ npo8eoeHu CUMYIAYUOHHU u3ciedsanust. M36vpuiena e oyenka Ha
pabomocnocobHocmma Ha 0geme peueHus.

[B4.8] T. Todorova, D. Arnaudov and K. Kishkin, "Studying the Operating Modes of a Current
Source DC/DC Converter with Voltage Clamping Across Resonant Capacitor and Different
Designs of the High Frequency Transformer," 2020 2ist International Symposium on
Electrical Apparatus & Technologies (SIELA), Bourgas, Bulgaria, 2020, pp. 1-4, doi:
10.1109/SIELA49118.2020.9167062.

B emamusama ce pazenescoa pabomama na npeobpasysamern om nocmosHHO 8 NOCMOAHHO HANpediceHue,
peanusupan upe3 UHEpmop Ha MoK ¢ 02PAHUYABAHE HA HANPENCEHUEMO 8bPXY PE30HAHCEH KOHOEH3AmMOop.
IIpeobpazysamenam e npedHasHauen 3a 3apexcoane HA eleMeHmU 3d CbXPAHeHUe HA eHepeus, Kamo
Hanpumep cynepkoHoenzamopu. H3zciedeanemo Ha npeoopaszysameis e u3bpuleHo no OmHouleHue Ha
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PA3IUYHU KOHCMPYKYUU HA BUCOKOYECMOMHUSL MPAHCHOpMamop 8 CbCmasa Ha npeobpasyeamers.
Pazeneoanu ca ose kongueypayuu Ha Hamomkume Ha MpaHcHopmamopa — eOHama CvC CeKYUOHUpaHe
Ha 0seme NONOBUHU HA NbPEUYHAMA HAMOMKA 6 08amda NpOMUBONOLONCHU KpAsi HA MAKApama u ¢
8MOPUYHA HAMOMKA, PA3NOIONCEHA NO cpedama, a Opyeama ¢ pas3noiazaHe Ha 08eme NONOBUHU HA
NBPEUUHAMA HAMOMKA U HA 6MOPUYHAMA HAMOMKA NO YALAMA WUPUHA HA MaKapamda, Kamo
8MOPUYHAMA HAMOMKA € 6MbKHAMA Mexcdy oOeeme NONOBUHU HA NbpPEUYHAMA Hamomka. J[leeme
KOHCMPYKYUU CA Pearu3upanu ousuiecku ¢ 08a paiuiiu MaeHUmMonpo8ood, u3epaoeH e u npomomun Ha
npeoopaszyeamens. Ilpoeedenu ca cumynayuoHHu U eKCnepuUMeHmalnu uscied8aHus Ha pabomama Ha
npeobpaszyeamensi ¢ moeap — CYNEPKOHOeH3amopHa Oauka. M3évpuiena e oyewka Ha
pabomocnocobnocmma Ha 08eme peuleHus.

[B4.9] D. Siderov, K. Viglov, T. Todorova and R. Stanev, "An Open - Source Solar Charge Controller
for LVDC Systems," 2024 16th Electrical Engineering Faculty Conference (BulEF), Varna,
Bulgaria, 2024, pp. 1-5, doi: 10.1109/BulEF63204.2024.10794931.

B cmamusama ce npedcmaes npoekm na penmabuien conaper KOHmpoiep ¢ 0meopeH KOO 3d 3apedcoane
Ha aKymynamopru 6amepuu 8 Huckogonmosu nocmosaurnomoxosu (LVDC) mpeowcu. Xapoyepen npomomun
Ha KOHmMpoiepa e NpOoeKmMupaH, pedalusupar u pabomama My e u3numaua 6 1adbopamopHa cpeod.
Cunosama eepuca Ha Xxapoyepa ce OCHO8A6A4 HA KIIOY C WUPOYUHHO-UMAYICHO YNpasileHue.
Pesynmamume noxazeam adexeamna npouzso0umenrHocm Ha KoHmponepa. Pewenuemo nozeonssa
YOOOHa cepuiina KOMYHUKAYUsL ¢ OMEOpeH KOO 3a MOHUMOPUH2, KOHMPON U pecucmpupane Ha OaHHU,
KAKmo U JlecHu u 6vp3u Onyuu 3a npeKonguaypupane 8 3a8UcCUMocm om muna Ha bamepusma, Hanpumep
onosHo-kucenunnu, aumuesu, LiFePo4, Ni-Cd 6amepuu. Cowo maka, modice 0a pabomu 8 cucmemu ¢
PAa3UYHU HUBA HA NOCMOAHHO Hanpedicenue, kamo Hanpumep 51.2, 48, 36, 24, 12 eonma. Koumponepvm
N03601A6a peanu3upare Ha MUNUYHU ANOPUMMU 34 3APEHCOaHe U MOdce 04 OCUSYPABA PEeXCUMU HA
NOCMOsIHEeH MOK, NOCMOAHHO HaNpediceHue, NOCMOSIHHA MOWHOC, NIABAWO 3apedcOane U Opyu.

[B4.10] V. C. Valchev, V. Chikov, V. Gyurov and T. P. Todorova, "Two-stage low-frequency square-
wave electronic ballast with analog and digital control," 2017 15th International Conference
on Electrical Machines, Drives and Power Systems (ELMA), Sofia, Bulgaria, 2017, pp. 74-77,
doi: 10.1109/ELMA.2017.7955404.

B cmamusama ce npedcmass 08y3eenen HuckouecmomeH umnyicen enekmponen oaracm (low-frequency
square-wave, LFSW) ¢ kombunupano ananozoeo u yugposo ynpasienue. [Ivpeomo 36eno peanuzupa
Kopexyus Ha koepuyuenma na mownocm (PFC) na ycmpoiicmeomo. Bmopomo 36eHo npedcmasnsea
moougpuyupan nonymocmos (Half-Bridge; HB) npeoopazysamen ¢ unmezpupana eepuea 3a 3andajiéawe,
ocuzypasaw, Haodexcona paboma u npeoomepamsasauy OMNYul8AHemo HA NAPAZUMHUSL OUNOAAPEH
mpanzucmop 6 MOSFET npubopume. Kombunupanomo ananocoso u yugposo ynpasieHue ocucypisa
8b3MONCHOCI 34 paboma ¢ BUCOKA YeCmOoma HA NpesKIloueane, 3a 6CeKU NOTYNepuoo HA HUcKkama
pabommua uecmoma. IIpoexkmupanu u cpasnenu ca HAKOIKO pearusayuu Ha opocena om HB 36enomo, upes
U3NONI36aHEe HA YCHBLPUIEHCMBAHA MemoOuKa 3a NpPOeKmupane Ha BUCOKOYeCMOMHU MASHUMHU
KOMnoHeHmu. 3a npoexmupanume Opocenu ca 0aoeHu Maco2adapumuu NoKa3amenu, U3gbpuieHda e
oyeHKa Ha 3a2youme om 8UXPO8U MOKOGe U 3a2youme 8 macHumonposooa. Pabomama na d6anacma e
eKCNepUMEeHmMAanHo npogepeHa upes Guzuyecku npomomun.
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2.2.Pe3romeTa Ha TpyaoBeTe o mokasares I'7

[['7.1] T. P. Todorova, "Simulation Investigation of a Power Amplifier Circuit for Measurements
of Power Losses in Soft Magnetic Materials," 2020 28th National Conference with
International Participation (TELECOM), Sofia, Bulgaria, 2020, pp. 149-152, doi:
10.1109/TELECOMS50385.2020.9299553.

B cmamusama ce npeocmass uzcneosane Ha 8UCOKOUECMOMHU YCUNBAMENU HA MOWHOCT, NPEOHA3HAYeHU
3a uzmepeame Ha 3a2youme HA MOWHOCH 8 MACHUMHO-MEKU MAMePUd 3a CUui08ama elekmpoHuKa npu
CUHYCOUOATHO 8b30YHCcOaHe. [Ibp6o ce onuceam U3UCKBAHUAMA KbM eOHA cucmema 3d usmepsame Ha
3aeybume npu Npuidaeame HA WUPOKOPAZNPOCMPAHEHUS MemoO 3d U3Mep8aHe ¢ O8YHAMOMbYEH
mpancghopmamop ¢ 0meopeHa MopUIHA HAMOMKA, Clled Koemo ce npedcmass Onucarue Ha gusuyecka
peanuzayus Ha maxkasa usmepsamenua cucmema. Cned moea, 6b3 OCHO8A HA NPOBEOEHU CUMYIAYUOHHU
u3Ccne08anus Ha 08a 8apuaHma 3a peanu3ayus Ha cxemama Ha YCuneamens (8CaKa ¢ pasiuien mvpeo8CcKu
HAIU4yeH MowjeH ONnepayuoHen YCUuieames), e NpeocmaseH CPAGHUMENeH aHANU3 HA YeCmOmHUme
Xapaxkmepucmuku Ha 0geme cxemu 8 YCJI08Usl Ha paznuyHU pealusupani YCUN8anus npu eOHaKs6 mogapet
UMneoanc U npu paziuyHu CMOUHOCMU HA MOBAPHUME UMNEeOaHCU U eOHakeo ycunsawe. llonyuenume
pesyimamu noonomazam pazpabomeaxemo Ha usuyecka pearusayusi HA CReYUAIUUpaHama
usmepsamenHa cucmema.

[['7.2] T. P. Todorova, "A Graphical Approach to Fast Identification of the Voltage and Current
Requirements to Measure Core Loss at Target Measurement Conditions with Application
to High-Frequency Power Amplifier Utilization," 2021 IEEE Applied Power Electronics
Conference and Exposition (APEC), Phoenix, AZ, USA, 2021, pp. 2848-2856, doi:
10.1109/APEC42165.2021.9487351. SJR 2020: 0.477; SJR 2021: 0.690

B cmamusma ce 6vgedcoa koHyenyus 3a epa@uuHo npeocmassiHe HA HANPEXCeHUAMa u moKogeme,
HeobXooumMu 3a uzmepeéamne Ha 3azyoume 8 MASHUMONPOBOOU 3d BUCOKOUECHOMHU MASHUMHU
KOMNOHEHMU 6 CUN0BAMA eIeKMPOHUKA NPU PA3TUdHU pabomuu ycaosus. @okycvm e 8bpxy usmepeanus.
CbC CUHYCOUOATHO 8b30YAHCOAHE Upe3 Memooa ¢ O8YHAMOMbYEH MPAHCHOPMAMOp ¢ OMBOPeHa 6MOPULHA
HAMOMKA, Kamo e Npeocmasen u npezied HA almepHamusHu memoou. Bwveedemomo epaguuno
npeocmassine ce U3N0A36d 3a OYEeHKA HA Bb3MONCHOCTIUME HA 8UCOKOYECTNOMEH YCUN8amell Ha MOWHOCT
3a npoegejxcoame Ha makuea usmepeanus. Ilpeonodxcenusm nooxo0 e npoeepeH U OOKA3AH
eKCNepUMenmanio upes paspabomen 3a yeima yYcuigamen HA MOWHOCH, OeMOHCMpPUpaw He208ama
NPUTOHCUMOCT.

[['7.3] T. P. Todorova, "Large Signal Complex Permeability for Design and Simulation of Power
Electronics Circuits," 2023 XXXII International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, 2023, pp. 1-6, doi: 10.1109/ET59121.2023.10279090.

Cmamusama 6veexcoa KoHYenyus 3a 20NAMOCUSHATHA KOMNIEKCHA MA2HUMHA NPOHUYAeMOCH
(Large-Signal Complex Permeability; LSCP) 3a xapakxmepu3zupane Ha MA2HUMonpo8oou, U3noi36aHu 6b8
BUCOKOYECTMOMHU MACHUMHU KOMNOHEHMU 3a CUL08U UMNYICHU npeobpaszysamenu. IIpednaza ce memoo
3a usmepearne na LSCP, ocnosan na 6vb30yicoane Ha MAZHUMONPOBOOAd C NPABOBLIHAHO HANPENCEeHUe C
¢dopma u amnaumyoa, cbomeemcmeawju Ha pearnume yciosusi Ha paboma. Hzeexcoanemo na LSCP e
0eMOHCMPUPAHO Upe3 eKCNEPUMEHMANHU UBMEPBAHUs, d NPULONCUMOCMA HA KOHYenyusama e
nomevpoeHa upe3 CUMYIAYUOHHU U3CTE08AHUS, 8 KOUMO eKCNepUMEHMANHO UsMepeHu b30ycoauju
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Hanpesicenust ce U3No36am 3a CUMYIUPAHE HA MOKO8eme U CPABHEHUEe C PeaiHO U3MepeHume moKose.
H3znonzeanemo na LSCP nosgonsaea no-mouHo npeockazeane HA HAMASHUMBAWama UHOYKMUSHOCH U
3aeybume 8 MAHUMONPOBOOA HA MACHUMHUSL KOMROHEHM NPU PeaiHU PEXCUMU HA paboma 6 UMNYJICHUS
npeobpaszysamerl.

[['7.4] T. P. Todorova, “Control of N87 Mn-Zn Ferrite Permeability Using Externally Applied
Static Magnetic Field,” 2023 XXXII International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, 2023, pp. 1-5, doi: 10.1109/ET59121.2023.10278596.

B cmamuama ce npeocmassam pesynmamu om usmepeéanus Ha MacHumnHama nponuyaemocm na Mn-Zn
Gepum, mapxa N87, noo ev3delicmeuemo HA GbHUIHO NPUNONCEHO CMAMUYHO MASHUMHO NOJe.
Hsmepsanusima ca nposedenu upe3 npuiazame HaA bHUWHO CIMAMUYHO MASHUMHO noie, Cb30d0eH0 Om
NOCMOSHEH MACHUM, 8bPX) MeCmO8 MACHUNEH KOMIOHEHM NO 8peme HA HOPMATHO NPOMEHIUBOMOKOBO
8b30ydIcOane, Npu pasiuuHu KOHQU2Ypayuu HA NOSUYUOHUPAHEMO MelCOy NOCMOSAHHUSL MASHUM,
MEeCMBAHUs.  MASHUMONPOBOO U 6b30youmennama Hamomxa. Ilpeocmasenu ca pesynmamu 3a
yecmomHume 3a8UCUMOCIU HA HAYATIHAMA KOMNLEKCHA MACHUMHA NPOHUYAEMOC U CbOMEEMHUS b2bil
Ha 3a2yboume, Kakmo u pesyimamu omuHocHo BH-yuxnu npu eona pabomua vecmoma u 201aMOCUSHATHO
8b30ydICOaHe C NpagovevaHo Hanpedcenue. llonyuenume pesyimamu ca npeocmageHu paguuno u
NOKA36aM CUTHA 3A8UCUMOCT KAKMO HA PealHama, maxka U Ha UMAasuHepHama 4acm Ha KOMIJIEeKCHAmd
HAYanIHa MAHUMHA NPOHUYAEMOCH OM CIAMUYHOMO MazHUmHo noie. Pesyimamume nokazeam, ue npu
BUCOKU YeCMOMU bebAbM HA 3a2youme Hamansied. /[pye OCHOBEH U3600 e, ye upe3 NpuilacaHemo Ha
8bHUIHOMO CMAMUYHO MACHUMHO NOJE € 8b3MONCHO 0d Ce OCLUECMBA8d KOHMPOIL bPX) USHON36AEeMUS
pabomen yecmomern OUANAa3ox Ha hepumume.

[I'7.5] Y. R. Bratoeva and T. P. Todorova, "Automated DPT System and Approach for
Characterizing MOSFET Switching Dynamics," 2025 XXXIV International Scientific
Conference  Electronics  (ET),  Sozopol,  Bulgaria, 2025, pp. 1-6, doi:
10.1109/ET66806.2025.11204139.

B cmamuama ce npeocmass paspabomena asmomamusupana cucmema 3a UsNUMeane ¢ 080eH UMNYJIC
(Double-Pulse Test; DPT) u ce npeonaca nooxoo 3a asmomamuyHa nocieosauja oopabomka Ha
pe3yimamume 3a xapakmepuzupauve Ha ounamuxkama una npeskaouearne na MOSFET cunosu npubopu.
IIpeonooicen e u yooben nooxoo 3a eenepupane na ynpasiasawy DPT cuenan, npu pasnuunume ycioeus Ha
usmepsanuama. Cucmemama e NpuilodceHa 3a Xapaxkmepusupame Ha OUHAMUYHUME NaApamMempu Ha
npeexnousane Ha npumepen mecmoe MOSFET 6 15 pabomnu mouxu. Cwvbpanume OaHuu om
UBMEPBAHUAMA C1e0 MOo8d Ca ABMOMAMUYHO 00PAOOMeHU, NPULALAUKU NPeOTONHCEHUSL NOOX00 30 AHAIU3
Ha pe3yimamume om usmepsanuama. llpeocmaeenu ca pesyimamume om uzmepenume 3azyou om
NpesKIY8aHe U CA CPABHEHU CbC CbOMEEeMHU pe3yimamu, noayienu upe3 npogexcoane na SPICE
cumynayuu.

[['7.6] V. C. Valchev, T. P. Todorova, D. D. Yudov and D. J. Mareva, "Design considerations of
inductors for induction heating of fluids," 2016 19th International Symposium on Electrical

Apparatus and Technologies (SIELA), Bourgas, Bulgaria, 2016, pp. 1-3, doi:
10.1109/SIELA.2016.7543060.

B cmamuama ce npedcmass memooonoz2usi 3a NpoeKmupawe HA UHOYKMOP 3a UHOVKYUOHHO
HazpesamenHo ycmpoticmeo. Hunoykmopvm e npeonazuauen 3a paboma 6 LLC pesonancen mocmos
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uneepmop. Ilpednodcenusam anreopumvm 3a NPOEKMUpare OCUcypa6a ONmMuMaleH uzoop Ha mpvbama,
pasmepa u eabapumume Ha unoykmopa. M3eedenu ca enekmpuieckume napamempu Ha HaAMOmKama u ca
ONUCAHU CMBNKU HA Memoouxama 3a npoekmupate. lIpednodicenu ca cneyugpuunu npenopvku 3a
NPOEeKmMupanemo. Omyumane Ha CKUH-egpekma npu uzo0pa Ha WUpUHama Ha mpvoama u U3YUCIABAHE 8
cvomeemcemaue ¢ pabomuama wecmoma, 3azyoume om euxposu mokoge 8 Hamomkama mo2am oa 6voam
HAMALeHU ¢ NOMOWMa Ha NPo8oOHUK mun Jlumyenopam unu HAKOIKO NPOBOOHUKA, C8bP3AHU 8 NApalell.

[I'7.7] D.Armaudov, K. Kishkin, V. Dimitrov and T. Todorova, "Methods for voltage equalization of
energy storage systems", 2021 PCIM Europe Conference Proceedings, Virtual, Online, 2021,
pp. 1485 - 1492, EID: 2-s2.0-85117725212. SJR 2020: 0.19.

B cmamusma ce npeécmaeﬂm osa ajzeopumoma 3a 6aﬂchupaHe HA Hanpeosicenuama 6 cucmema 3a
CbXpaHeHUue Ha eHepeusl, usepadeHa om nocueo08amento C8bP3AHU cynepKOHOefBamopHu KJlemkKu.
KOHuenuuﬂma 3a 3ape:)fcdaﬂe Ha 5amepudlmﬂ nakem ce ocHoeasd Ha Uu3noa3eane Ha U3mod4YHuyu Ha mok.
AﬂeopumMume ca npoeeperHu upe3 KOMNIMvbpPHU CUMYTIAYUU U eKCNEePUMEHRMANIHO Ha ﬂa60pam0peH
cmeno. Hpe@cmaeeHu Cca OCHOB6HU u3pasu 3a u3ducjisieane Ha 3apﬂdﬁume mokKoee u € U38bpPULeHOo
CpaeHeHue Ha xapakmepucmuxkume Ha osama ajleopumouvma.

[['7.8] R. Stanev, C. Papadimitriou, V. Efthymiou, A. Krusteva, M. Georgiev, T. Todorova, M. Shalaby,
P. Carroll, S. Khadem, M. Cabiati, L. Martini, C. Panayi, A. Morch, A. Mutule, T. Tsitsanis, G.
Papadopoulos, I. Antoskova and A. Tsitsanis, "PAN European Approach for Strengthening
Research and Innovation in Smart Grids, Energy Storage and Local Energy Systems," 2079
11th Electrical Engineering Faculty Conference (BulEF), Varna, Bulgaria, 2019, pp. 1-6, doi:
10.1109/BulEF48056.2019.9030767.

B cmamusama ce npedcmassam ocnosnume yenu, no0xoo0, pe3yimamu u npeou3guKamencmed no npoeKma
PANTERA (PAN European Technology Energy Research Approach) no npoepamama H2020. Cneyuanen
aKkyewm e nocmaegen 6vpxXy pabomama, uszsvpuieHa 8 bankamckus pecuon u nwvpeus cemumap Ha
PANTERA, nposeoen ¢ Coghus, bBvreapus.

3. CnopaBka 3a npuHOCHTE

3.1.CnpaBka 3a mNpUHOCHTE B TpPYyIOBeTe PAaBHOCTOMHM Ha MOHOrpadus
(moka3zares B4)

OneHeHuTe OT KaHAWAaTa NPUHOCH Ha TPEACTABEHUTE HAyYHU TPYAOBE CKBUBAJIECHTHH Ha
MoHoTrpaduueH Tpyx (1o nokaszaren B4) nomnagar B KaTeropusTa HAQyYHO-NPUJIOKHH U Ca KaKTO CJIe/Ba:

> Pa3pa0oTeHn ca mMpoeKTH HA MOCTAHOBKH 32 M3MepPBaHe HA 3ary0M M XapaKTepuU3HpaHe Ha
APyru Cﬂelll/l(l)l/l‘lHl/l CBOJNCTBA HAa MArHuTonpoBoad 3a BHCOKOYECTOTHH MArHUTHHU
KOMIIOHEHTH, M3MO0J3BAHM B CHJOBUTe e€JIeKTPOHHM mnpeoOpasyBarenu [B4.1, B4.2].
Hpe)IJ'IO)KeHI/ITe IMPOCKTHU HO)I06p5[BaT MMPOCKTUPAHCTO HA MArHMTHU KOMIIOHCHTHU 3a CHJIOBHU
npeoOpaszyBaTeny ¢ ONTUMAIHA MacorabapuTHH U EHEPreTHYHU TTOKa3aTelu.

— Ilyonuxanus [B4.1] npeacraBs onucanue HA MPOEKT U (pU3HYecKa peain3alus HA CUJI0BA
cXeMa M HM3MepBaTe/JIHA NMOCTAHOBKA 32 M3MNUTBAHE HA MATrHUTONPOBOAU NPH CHHYCOHMIAJIHO
Bb30yxaaHe. [lageHu ca ykazaHus 3a OLEHKa Ha TpelikaTta OT M3MEPBAHETO U HACOKHU 3a M3IOJI3BaHE Ha
cwioBara cxema. CHHYCOHMIATHOTO BB30yXKIaHE € Kilachueckarta opma Ha CHUTHala, W3MON3BaH 3a
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OILICHKa Ha SaFY6I/ITe B MArHUTOMPOBOAUTE U APYTHU TEXHU CHGL[I/IQ)I/I‘{HI/I CBOMCTBA. HO)IO6HI/I JaHHH, KOUTO
CC IOKJIaABaT B TCXHHUYCCKUTC JIMCTH HA TBPTOBCKH MNPCIIaraHuTC MAarHuTOIIPOBOAU, CTAHAAPTHO CC
CHEMaAT 4Ype3 CUHYCOUAaJIHO BI>36Y)KI[8.HG.

— Ilyonukanus [B4.2] npeacTraBs onucanue HA MPOEKT M (pU3MYecKa peaau3anusi HA CHJI0BA
cXxeMa M HM3MepBaTeJIHA INMOCTAHOBKA 3a M3NUTBAHE HA MAarHUTONPOBOAM NPH NPABOBI'bJIHO
Bb30yK/1alll0 HAINPpesKeHHe C Pa3JINYHU NPOIbJKHTETHOCT M AMILUIMTYIA HA MMILYJCHTEe W HA
MBPTBOTO BpeMe Me:KAy TAX. V3MUTBaHETO C NPaBOBI'BIHO HANPEKEHUE € OT KIOYOBO 3HAYCHHE 3a
peanucTUYHa OlleHKa Ha padoTara Ha MarHUTOIPOBOJIUTE, Thil KATO TOBA ca JAEUCTBUTEIHUTE PAOOTHU
YCIIOBHSA 32 MAaTrHUTOIIPOBO/IA B €JIEKTPOHHUTE peoOpa3yBaTeiy, a CBOMCTBATA IPH CHHYCOMAAIHO U IIPU
pas3jInuHM 110 (1)0pMa MMPaBOBI'BJIHMA HAIIPCIKCHHUA 3a €AHHU U CbIIU YC€CTOTAa U MAarHUTHAa UHAYKIUA HEC Ca
€IHaKBH.

» IlpeacraBeHH ca pe3yJiTaTH 3a CHeNM(PUYHM 3aryoM Ha MOIIMHOCT W APYrH crnenupuuHu
cBoiictBa Ha Mn-Zn ¢epureH marepuaj, HaMHpall HIMPOKA ynoTpeda 3a BHCOKOYECTOTHH
MArHMTHHM KOMIIOHEHTH, U3M0JI3BAHN B CWJIOBHUTE eJIEKTPOHHU npeoOpasysaresu [B4.1, B4.2].
[IpencraBeHuTe pe3yiaTaTd MOAOOPSBAT NMPOCKTUPAHETO HA MArHUTHH KOMIIOHEHTH 3a CHJIOBU
npeoOpaszyBaTenu ¢ ONTUMAIHU MacorabapuTHU U EHEPreTHYHU OKa3aTesu.

— Ilyonukanmusa [B4.1] npeacraBs pesyiaratd 3a 3ary0uTe M aMIUIMTYIHATA MArHMTHA
npoHunaemMoct Ha Mn-Zn ¢epur, mapka N87, npu cuHycoMaajHoO Bb30y:XKIaHe C Pa3JIMYHH
CTOMHOCTH HAa BHECEHO NMOCTOSIHHOTOKOBO OTMECTBAHE M PA3JIMYHH CTOMHOCTH HA MArHUTHATA
HHAYKOMA. JlaneHn ca M CBhOTBETHUTE HA pasnuHuATe wH3MepBaHuss BH-xucrepesncHu nukim.
Pesynrarure noka3Bar ye aMIUIMTYyHaTa MarHUTHA IIPOHULIAEMOCT MPU MOCTOSIHHOTOKOBO OTMECTBAHE
HE € CUMETPUYHA BEJIUYHHA.

— Ilyonukanusa [B4.2] npencrass pedyararu 3a 3aryoure B Mn-Zn ¢eput, mapka N87, npun
NPOMEH/IMBOTOKOBO TPaBOBI'bJIHO Bb30Y:KIAI0 Halpe)keHHe C Pa3jJMYHM CTOMHOCTH Ha
MATHMTHATA HHAYKIHMSA U pa0doTHATA YecToTAa. /[afeHn ca M CbOTBETHUTE HA PA3JINYHUTE U3MEPBAHUS
BH-xucrepe3ucHu nukim.

» TlpenjioxkeHu ca HOBHM TOIXOIH, MOIEJH W METOAH, TOANOMATralld BHEAPSIBAHETO HA
€JIeKTPOHHM TIpeodpa3yBaTe/id ¢ ONTHMH3HPAHU TOKA3aTeJld B ChbBPEeMEHHH €HEPruiHU
cuctemu [B4.3 — B4.10].

— Hyb6auxkanus [B4.3] npeacrass paspadoreHa u Bepupuiupana KOHI NI 32 TOMOJOTHYHA
onTHMHM3alUsl Ha o0pareH npeoOpa3yBaTesl OT IIOCTOSHHO B IOCTOSIHHO HamlpekeHue 3a
HHTerpupate BbB (oTOBOJTAaNYHA cucTeMa. B cpaBHeHHE ¢ KOHBEHIIMOHAIHATA CXeMa, IPU PaBHU
JpyTHd yCIIOBUS, NPEUIOKEHaTa CXEMHAa Ppa3HOBUIHOCT II03BOJIABA I10-100pa H3IMOJI3BAEMOCT Ha
(dboTOBONTAaMYHUS T€HEPATOp U MOHWKEHM HUBA Ha €JIEKTPOMAarHUTHUTE cMylleHusa. M3rpamenu ca u
CUMYJIAllMOHHU MOJCIN U CKCICPUMCHTAJIHU MPOTOTHIIM Ha HNPCAJIOKCHATA W KOHBCHIHWOHAJHATAa
TOTIOJIOTHH, TIOJIIIOMAraiiy aHajin3a Ha paborara Ha npeoOpa3yBaTenTe.

— Ilyonukanus [B4.4] npeacrassi paspadoreHa, aHaJdu3upaHa M BepuGUIMPAHA TONOJIOTHS
HA CHCTeMA 32 aKTHBHO 0ajlaHCHpaHe Ha 3apsiia Ha KJeTKH OT OarepueH maket. IIpennoxeHnara
cucreMa Moke Ja Objie MHTEerpUpaHa BbB BCAKA CHUCTEMA 3a ChbXpaHCHHME Ha €HEprusi, OCHOBaHA Ha
akymynatopHu Oarepun. Cuctemara ce OCHOBaBa Ha M3IIOJI3BAHETO Ha oOpareH mpeoOpasyBaresl OT
IIOCTOSIHHO B IIOCTOSIHHO HaNpeXEHHE C FaJIBaHUYHO pa3ZeiisiHe, peaJu3upaH ¢ INIaHapeH UHAYKTOp, IpU
KOETO MPEAJIOKEHOTO pPELIeHHEe MOCTHra Jo0pa MPOU3BOAUTEIHOCT IPU BHCOKA TEXHOJIOTMYHOCT U
MKOHOMHMYHOCT Ha U3JEJIHETO.

— Hyb6uukanus [B4.5] npeacraBs pa3padoreHd CHUMYJAIMOHHU MOJEJH 3a HM3CJeABaHe U
aHAJIN3 HA JIeHiCTBHETO HA MOAYJIHM PEe30HAHCHH eJIeKTPOHHM Npeodpa3yBarTe/iv 3a HHTeIPUpPaHe B
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CHCTEMHU 32 CbXPAaHEHHE HA eJICKTPUYECKA eHePrus ¢ pa3JIM4YHH MeTOM HAa CBbP3BaHe HA BXOJAHHUTE
BEPUId HA MoayJauTe. V3BIeUeHN 1 aHATU3UPAHU €A U3UCKBAHUATA 10 HAPEKEHUE U TOK KbM CHIIOBUTE
npuOOpU ¥ MACHBHUTE KOMIIOHEHTH B OTAENHUTE MOMy/H. [IpeacTaBenu ca u pa3paboTeHH MPOEKTH Ha
KOHCTPYKITMHM Ha HEOOXOIMMHUTE 32 Pa3jMYHUTE CXEMHU Ha CBBbpP3BaHE TPaHCHOPMATOPH M TOTYICHHUTE
pe3yiaratu ca cpaBHEHHU. M3BbpllleHaTa KOMIUIEKCHA OLEHKAa IO0Ka3Ba, Y€ ONTHUMAJIHO PEIICHUE Ce
MoJTy4yaBa MpH MapajeTHO BKIIOUBAHE HA BXOJHUTE BEPUTH HA MOAYJIHH €JIEKTPOHHU MIpeoOpa3yBaTesu.

— Hyb6auxkanus [B4.6] npeacraBs ekciepuMeHTAJHHA Pa3pad0TKM 32 U3CJIeBaAHEe U AHAJIU3 HA
JAeliCTBHETO Ha Pe30HAHCEeH eJeKTPOHeH Impeodpa3yBares 3a HMHTerpHpaHe B CHCTeMH 3a
ChbXpaHeHHe Ha ejleKTpuYecka eHeprusi. PabGorata mpemiara Bb3MOXXHOCTH 3a ONTHMH3AIUS Ha
npeoOpa3yBaressi upe3 pasiMdHU METOIM Ha peajlu3hpaHe Ha BHCOKOUECTOTHHS TpaHchopmarop —
€IMHCTBEH TpaHcpopMaTop Uin MoayieH TpaHchopmarop. KoHCTpyrpanu ca MAarHUTHU KOMIIOHEHTH U
ca CB3IaJeHH JBa TNPOTOTHUNAa Ha npeoOpasyBarens. [IpencraBeHuTe NPOEKTH M PE3YyNTaTH OT
EKCIIEPUMEHTH ca CPaBHEHU U aHANIM3UpaHu. V3BbplleHNTe aHaIM3u MOKa3Bar, 4e OT IVIeHa TOYKa Ha
MacorabapuTHH TIOKa3aTelld, ONTHUMAHOTO pEIIeHHEe Ce€ TMOoiy4aBa MpH peaju3aluira ¢ eIuH
tpancdopmarop. OT Apyra cTpaHa, 100pO ChBIAACHUE MEXKIY TEOPETUUHO-(POPMYITHPAHOTO 3aJaHUE 3a
pabOTHUTE YECTOTH U TE3HM OT CKCIICPUMEHTATHUTE PE3YyNITaTH, Ce MOoTydyaBa MpU pean3alusTa ¢ J1Ba
TpaHcdopmaropa.

— Ilyoauxanuu [B4.7] u [B4.8] npeacTaBaT moaxoam 3a oNTUMHU3ANKUA HA TOCTOSIHHOTOKOBH
npeodpasyBarejid € TajJBaHMYHO Ppa3jejisiHe 4Ype3 BapualMd B KOHCTPYKUMUTE Ha
BHCOKOYEeCTOTHUTEe TpaHchopmaropu. [IpeoOpasyBarenure ca mpeaHa3HAYCHW 3a HHTETPUPAHE B
CHUCTEMHU 3a 3apsiJi Ha HUCKOBOJITOBU €JIEMEHTH 3a ChbXpaHeHUe Ha eHeprusd. [IpencraBenu ca gaHHu 3a
KOHCTPYKIIMMTE HAa MPOCKTUpPaHW W (PHU3UYECKU peanu3upaHd TpaHCHOpPMATOPH U PE3yATaTH OT
CUMYJIAIIMOHHO MojeIupaHe U GU3MYECKU MPOTOTHIM HA mpeodpaszyBarenuTte. [loaydeHure pesyaTaTa
MOKa3BaT MO0 HOB HAYWH BIUSHUETO HA peanu3alusiTa Ha MAarHUTHHS KOMIIOHCHT BbpPXy paOOTHHTE
nmapaMeTpu Ha eJIEKTPOHHHS TmpeoOpasyBaresn. B oOmus ciydaii, korato ce IeJM MHUHUMAaIHa
WHIYKTUBHOCT Ha pa3cerBaHe, ONTUMAIIHHA PE3YJITaTH CE MOCTUTaT IIPHU PA3IOI0KEHUE HA TbPBUYHATA U
BTOpUYHATa HAMOTKA €JIHA BbPXY JIpyra.

— Iyonukanus [B4.9] npeacraBsa onucanue u Gpu3nyecKa peajim3anus HA PANMOHAJIN3MPAH
coJIapeH 3apsiieH peryJjarop Ha aKyMyJaTOpHH 0aTepuu 3a HHTerpupaHe B HHCKOBOJITOBA
NMOCTOSIHHOTOKOBA eHEepruiiHa cucreMa ¢ (POTOBOJITANYHU FeHEePATOPH U MOCTOSIHHOTOKOBHY TOBaPH.
[IpennoxkeHUsT peryaaTop OCUTypsiBa aieKBaTHA TPOU3BOIUTEITHOCT IMTPH MUHUMAJICH OPOM KOMITOHEHTH,
MIOBUIIIEHA HAIEKTHOCT U BUCOKAa NKOHOMUYHOCT Ha KPAaHOTO YCTPOMUCTBO.

— Hybonuxauusa [B4.10] npeacraBsa pa3padoreHa KOHUENIHUSI 32 CXeMHAa PAa3HOBHIHOCT HA
MOJIYyMOCTOBA €XeMa, KOATO NMOTHCKA Bb3MOKHOCTTA 32 BKJIYBAHE HA NMAPA3MTHHUS OUIIOJsIpeH
Tpansucrop B crpykrypatra Ha MOSFET mnpuGopure. IlpennoxeHoro pemieHune monoopsisa
HAJEKJHOCTTa Ha YCTpPOHMCTBOTO. ChLIO Taka, ca MPOEKTHpPaHU TPU BB3MOXKHU KOHCTPYKIMHM Ha
BHUCOKOYCCTOTHHA MAruuTCH KOMIIOHCHT B IIOJIYMOCTOBAaTa CXe€Ma W PEIYJITATUTE Ca CPAaBHCHU H
aHanusupaHu. V3BbpLIEHMAT aHanMU3 I[I0KAa3Ba, Y€ ONTUMAajHA peanu3alus ce I0jdydaBa IIpH
M3MO0JI3BAHETO HA MPOBOAHMK, THN JInTueHapar. OnrtuMusupaHara MoJIyMOCTOBaTa CXema € 3BE€HO OT
ycrpoiictBo ¢ BxogHo PFC 3BeHO u € npeaHa3HaueHa 3a BHEApSIBAaHE B IPOMEHJIMBOTOKOBA €HEpPIUiiHA
cucrema. KOHHGHI_[I/IHTa MOXE Ja C€ Ipujara M B JApYrd pCHICHUA, OCHOBAHM Ha IOJIYMOCTOB
npeoOpasyBare.

3.2.CnpaBka 3a NIpMHOCHTE B TPyA0BeTe Mo noxkasareJ I'7

OLIGHCHI/ITC OT KaHAWJaTa NPUHOCHU Ha MPEACTABCHUTC HAYYHU TPYHAOBE 110 ITOKA3ATCII I'7 monangar B
KaTCTOPHUUTC HAYYHHU 1 HAYYHO-IIPUJIOKHMU U Ca KAKTO CJICABA:
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Hayunu npunocu

» OO0ocHOBAH € HOB Hay4deH NpPo0GJeM, OTHACSII Ce 0 aHAJIM3a HAa 4YeCTOTHO-3aBHCHMATa
KOMILJIEKCHA MATHUTHA MPOHMLAEMOCT HA MATHUTHO-MEKHU (pepUTHU MaTepUan B 00/1acTTa
Ha CHJIOBaTa ejleKTpoHuKa [['7.4].

— Ily6nuxanus [I'7.4] npennara aHaiau3 Ha BIMSHUETO HA BHHIIIHO CTATUYHO MarHUTHO TOJIE BBPXY
YeCTOTHO-3aBHCHMAaTa KOMIUIEKCHA MarHuTHa MpoHuniaeMocT Ha Mn-Zn deput (N87) 3a pasummpsaBane
Ha METOJMTE 33 aHAJIM3 Ha CeUM(UIHUTE CBOMCTBA HAa T€3HW MaTepHaliid — aHAJIN3, KOWTO HE ce cpelia B
MPEeIXOMHUTE MyONUKyBaHM H3CJIEIBAHUS 3a MarHUTHU MaTepuaid, B o0JacTTa Ha CHJIOBara
esnekTpoHuKa. IIpencraBeHn ca eKCIepUMEHTAIHM YECTOTHU 3aBUCMMOCTH Ha HayajHAaTa KOMIUIEKCHA
MarHMTHa MPOHUIIAEMOCT U bI'bjIa HA 3aTyOUTE HAa NIMPOKO U3MOJI3BaH B CUJIOBATA €JIEKTPOHUKA (DepUTEH
MaTepua Ipy pa3IuyHUA CTOMHOCTH Ha BBHIITHO CTATUYHO MarHUTHO 1nosie. [lokazaHo e, 4e npu no-roiasm
MHTEH3UTET Ha CTaTUYHOTO MAarHUTHO IOJi€, BI'BIBT HA 3aryOUTe MPH BUCOKHTE YECTOTH HaMallsiBa.
W3BeneH e u3BoJ, 4ue upe3 puilaraHe Ha BbHILIHO CTATUYHO MAarHUTHO I10JI€ C Pa3JIM4€H UHTEH3UTET MOXKE
Jla C€ OCBIIECTBSIBA PETyIUPYeM KOHTPOJ BBPXY H3IOJI3Ba€MHsI YECTOTEH IUara3oH Ha (hepUTHHUTE
MaTepuay 3a CUJIOBATa EJIEKTPOHUKA.

Hayuno-npunoycnu npunocu

» Pa3paboTeHu ca CHMMYJIAIMOHHU MOJEJH 32 OLEHKA HA BH3MOKHOCTHUTE HA YCHJIBATEJIH Ha
MOILIHOCT 32 peaju3UpPaHe HA CHJIOBA CXeMa 32 U3NMUTBaHe ChC CHHYCOU/IAJTHO B30y K/1aHe HA
MArHUTHH MAaTePHAJIU 32 BUCOKOYECTOTHH MATHUTHU KOMIIOHEHTH, M3M10JI3BAHU B €JIEKTPOHHH
npeodpasyBaresau [I'7.1].

— Ily6nukanus [I'7.1] npennara pa3paOoTeHH CUMYIIAIIMOHHN MOJIENIN HA yCHUIJIBATENIN Ha MOLTHOCT,
pealn3upaHu ¢ ThPrOBCKM HAJIMYHHM ONEPALMOHHM yCWiBaTeau. V3BbpIIEH € CpaBHUTENIEH aHalIu3 Ha
JEMCTBUETO HA YyCWJIBATEINUTE IPU Pa3IMUHU YCHUJIBAHUS M TOBAPHU MMIIENAHCU. AHAIU3BT OLECHSBA
YEeCTOTHUTE XapaKTepUCTUKH M MoAroMara u30opa Ha ONTHMajlHa CXeMa 3a M3MEepBaHe Ha 3aryoute B
MarHMTHO-MEKHU Matepuaiu. [lomyueHu ca 4eCTOTHM XapaKTEPUCTUKH Ha pasIvIeKIaHUTE yCUIIBATEIIHU
CXeMHM, KOUTO MoJiroMaraTt pa3paboTBaHETO U ONITUMHU3UPAHETO Ha (pu3KMYecKaTa peaau3alys Ha CujoBaTa
cxema.

> PaszpaGoreH e MeTog 3a OHEHKAa HAa BB3MOKHOCTHTE HAa YCHJIBATeJIlH HAa MONIIHOCT 3a
peajiu3MpaHe HA CHJIOBA CXeMa 32 M3MHUTBAaHe ChC CHHYCOMIAJHO Bb30yK/l1aHe HA MATHUTHH
MaTepuaJ i 32 BHCOKOYECTOTHM MATrHUTHH KOMIIOHEHTH, W3MOJ3BAHM B eJeKTPOHHH
npeodpasysarenu [I'7.2].

— Ily6muxkarus [['7.2] BbBeX1a ¥ ONTMCBA KOHIIEMIINSA 3a TpaUHO MPEICcTaBsIHE HA HEOOXOIUMHUTE
TOKOBE M HAMPEKEHUS 32 U3MEPBaHE Ha 3aryOUTe B MAarHUTOMIPOBOAM TP CHHYCOUJATHO BB30YyKIaHe U
pa3nuuHd pabOTHH 4YecTOTa M MarHUTHA HMHAYKIUs. ToBa rpauduHO TpeACTaBSIHE € OCHOBaTa Ha
MpeIoKEeH pa3paboTeH MeToj 3a BHU3yajHa OILEHKAa Ha 00JacTTa Ha MOCTHKUMUTE HM3MEpPBaHUS C
BHCOKOYECTOTHH yCHUIIBATENIM HA MOIIIHOCT IIPH U3MEPBAHUS ChC CHHYCOHIaJTHO Bh30YyKIaHe, KOETO J1aBa
BB3MOKHOCT 3a OBp30 OmpejeNsiHe Ha TOBa KOM KOMOWHAIIMHM OT TOK M HalpeXeHUE Morar ja Obaar
peanu3upaHd C KOHKPETHHS BHCOKOYECTOTEH YCHJIBATeNl Ha MOIIHOCT. Pa3paboTeHHSIT MeTon e
€KCIIEPUMEHTAJHO MTPOBEPEH U JJOKa3aH.

> TIpenJiokeHa e HOBa KOHIIENIMS U € Pa3padoTeH METO/ 3a XapaKTepu3npaHe HA KOMILIEKCHATA
MArHUTHA TPOHHMIIAEMOCT HA MATHUTONPOBOAW 32 CHJIOBATA €JEKTPOHHKA NPH PeajTHHu
yCJIOBHS Ha Bb30Yy:K/IaHe, XapaKTepPHH 3a padoTara UM B CHJIOBH MMITYJICHHU TIpeo0pa3yBaTeJin.
[I7.3].
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— IlyGmuxamust [['7.3] BbBEXIa KOHLECTIMS U METOJ 3a XapaKTepH3WpaHE Ha TOJISIMOCHTHAJIHA
KOMIUIeKCHa MarHuTHa npoHunaemoct (LSCP), cHera mpu mpaBOBI'BIHO BbH3OYKIAIIO HAIpPEXKEHHUE.
[Ipennoxenara LSCP e o6ocHOBaHa 1 MpoOBEpeHa U HAaMHUpa AUPEKTHO NMPUIIOKEHUE MPU IPOEKTUPAHE U
CUMYJAlIMOHHU W3CJIEBAHUS HAa CHIIOBM HUMIYJICHHU MpeoOpasyBaTesd, KaTo OCUTYpsiBa MO-TOYHO
MOJIeTUpaHe Ha HAMarHWTBAallaTa HWHIYKTUBHOCT WM 3aryOMTe B MarHUTONPOBOAA HAa MarHUTHHS
KOMITOHEHT TIpU peayHH peXuMH Ha pabdota. [IpeacraBeHu ca mo HOB HAYMH MOTBBPAUTENHU (PaKTH, Ue
MIPEJICTaBIHETO Ha KOMILJIEKCHATa MarHUTHA MPOHUIIAEMOCT Ype3 MOocie10BaTe/IHa 3aMECTBAIlAa CXeMa He
OCUTYpsIBa JOCTaThb4HA TOYHOCT MIPU CUMYJIMPAHE U MaTeMaTU4YE€CKH aHaJIU3 Ha MAarHUTHHUS KOMIIOHEHT
KaTo 4yacT OT Bepurara Ha UMITyJCHUS npeoOpa3yBaren.

> Pa3pa0oTeHu ca aBTOMAaTH3HPaHA cMCTeMa 3a M3nUTBaHe ¢ ABoeH ummyJic (Double-Pulse Test;
DPT) u moaxona 3a aBTOMATH4YHA MOCJIeIBaIA 00pad0TKa HA pe3yJITATUTE 32 XapaKTepUu3upaHe
Ha AuHaMuKaTa Ha npeBkJaoYBane Ha MOSFET cusioBu nputopu [I'7.5].

— IlyGmukamus [I'7.5] npeaniara cuctemMa ¥ aJirOPUTHM 3a IIPOTrpaMHO YIIpaBJICHUE Ha armaparypa 3a
aBTomMaru3upano usnutBane ¢ aABoeH umnyic (DPT) ma MOSFET cunoBu npubopu, MO3BONSBAIIN
MIPOBEXJIaHE Ha TECTOBE 3a HAOOPH OT JBOMKHU CTOMHOCTH Ha APEHHOB TOK U HAIpPEkKEHHE JApeiHH—CcopC.
Pazpaboten e anropuThM 3a aBTOMaTW4YHA OLIEHKA HA BPEMEHHTEPBAJIUTE HA HAPACTBAHE W CMaJaHe Ha
HAIpPEKEHUETO M TOKA, KAaKTO U Ha CBBbP3AHHUTE C TAX 3aryOu, OCUTypsBalll KOPEKTHA M HAIIBJIHO
aBTOMaTH3MpaHa 00paboTKa Ha ekcriepuMeHTanHuTe fanau o DPT usmepBanus. [lpeanoxen e nmoaxon
3a aBTOMAaTUYHO OINPEIEIISIHE Ha MPOABDKUTEIIHOCTTa Ha MMITyJicuTe Ha ynpasisBamusg DPT curnan,
KOWTO ce caMoaJlanTpa KbM pa3IMuHUTE yCIOBUS Ha U3MEPBAaHE HAa M3NUTBaHUS pubop. V3BbpIieHo e
CpPaBHEHUE MEXKIY EKCIEPUMEHTAIHO M3MEPEHUTE AMHAMUYHM napameTpu u pesynrarutre or SPICE
CUMYJIallUH, KOETO YTBbpXJaBa IpeNIokKeHaTa METOAMKAa U pa3paboTeHara cucrteMa. Peanusupana e
¢dbu3nyecka aBToMaTU3MpaHa cucTeMa 3a u3nuTBane ¢ ApoeH umiyic (DPT), BkirouBaiiia xapayepHa 4acr,
ynpasisBaii copryep u copTyepeH Moyl 3a 00paboTka 1 Bu3yanu3aius Ha pesynrarute. [IpencraBenu
ca 3aryoure oT npeBkiIrouBaHe B 15 pabotHu Toukn Ha KoHKpeTeH MOSFET tpan3uctop, kato GpyHKIms
OT HaIPEKEHUETO APEHH—COPC IIPpU HE3aBUCUM IlapaMeTbp — JpeiHoBusA TOK. llo3HaBaHero Ha
NeHCTBUTETHUTE 3aryOu B TPAH3UCTOPHUTE € OT KIIIOYOBO 3HAYEHHE 3a peaju3alusaTa Ha ONTHUMAlIHU
eJIEKTPOHHH ITpeoOpa3yBaTey.

> IlpensoxkeHa e MeTOIHMKA 32 opa3MepsiBaHe HA MHAYKTOP 32 MHAYKIMOHHO HarpsiBaHe [[7.6].

— IlyOmukamus [['7.6] mpencraBs MeTOAMKA 3a MPOCKTUPAHE HAa HWHIYKTOP 3a WHAYKIIMOHHO
HarpsiBaHe, MpeaHa3HaueH 3a padoTa B Pe30HAHCEH UHBEPTOP.

> TlpenjiokeHu ca aJITOPUTMHU 32 H3PABHSIBAHE HA HANPEKEHUsITA B CHCTEMH 3a ChbXpaHeHHe Ha
eneprus [['7.7].

— [lyOnuxauws [I'7.7] npencras alroOpuTMH 3a U3paBHIBAHE HA HANIPEKEHUSTA Ype3 U3TOUHUIIN Ha
TOK B CHCTEMA 33 CbXPAaHCHHUE Ha €HEPIrusl, U3TPaJIcHa OT MOCIEA0BATEIHO CBbP3aHU EJIEMEHTH.

» W3cjaenBaHu ca METOIM H CPEICTBA 32 YKPeNBaHe HA HAYYHUTE M HHOBAIIMOHHUTE IeHHOCTH 10
OTHOIIIEHME HA CWJIOBUTE €JeKTPOHHHM Tpeodpa3yBaTeidi B 00J1acCTTAa HAa ChbBPEMEHHHUTE
eHepruiinm cucremu [I'7.8].

— IlyGmukanus [I'7.8] npencraBs mpuIoKeHH METOIU U CPEACTBA 3a YKpENBaHE HA HAyYHUTE U
MHOBAIMOHHUTE JEHHOCTH MO OTHOIICHHE Ha CUJIOBUTE EJEKTPOHHU IMpeoOpa3yBaTenau B oOjacTTa Ha
UHTEJIUTEHTHUTE €JIEKTPOCHEPTMMHU MpPEXKH, ChXPAaHEHUETO Ha €HEepruss M JIOKAJHWUTE EHEePruiHu
CHUCTEMM Ha PETMOHAJIHO, HAIIMOHAJIHO U €BPOIENCKO HMBO, npeameT Ha npoekra PANTERA, koiito e
Coordination and Support Action (CSA) uHumarusa.

Pestomema na nayunume mpyoose u cnpaska 3a npunocume, 2. ac. 0-p utoc. Teooopa Toooposa
Summary of scientific works and report on contributions, Chief Assist. Prof. Dr. Eng. Teodora Todorova 12



SUMMARY OF SCIENTIFIC WORKS AND REPORT ON CONTRIBUTIONS

Chief Assist. Prof. Dr. Eng. Teodora Plamenova Todorova

for participation in a competition for the academic position of "Associate Professor", in the professional
field "5.2. Electrical Engineering, Electronics and Automation", specialty "Electronic Converters" at the
Department of "Power Electronics", Faculty of Electronic Engineering and Technologies, Technical
University of Sofia, published in the State Gazette No. 101 /27.11.2025.

1. General characteristics of scientific works

For participation in the competition, 18 scientific papers (other than those related to the acquisition of
the PhD degree) were submitted, which include:

e 10 scientific publications in English under indicator B4 (Habilitation thesis — scientific
publications (no less than 10) in scientific editions that are referenced and indexed in world-
renowned databases of scientific information).

e 8 scientific publications in English under indicator I'7 (scientific publication in scientific editions
that are referenced and indexed in world-renowned databases of scientific information).

The publications equivalent to a monograph are united under the general title "Improvement of
electronic converters with application in modern power systems". This is the main direction of
development of the applicant’s research and thematically covers her entire scientific production in recent
years. Specifically, these publications fall into two thematic sub-areas:

III. Specific properties of magnetic cores for high-frequency magnetic components for power
electronic converters — papers [B4.1, B4.2].

IV. Topological and hardware optimization of electronic converters for integration in modern energy
systems — papers [B4.3 — B4.10].

Of the papers presented under indicator I'7, the first of the above sub-areas also includes the papers
[['7.1 —T'7.4]. The research and results reported in the papers [['7.5 — '7.8] are in the following sub-areas:
[["7.5] — characterization of dynamic parameters of semiconductor devices; [I'7.6] — inductors in resonant
inverters for induction heating; [['7.7] — methods for voltage equalization in energy storage systems;
[[7.8] — strengthening scientific and innovation activities regarding power electronic converters in the
field of modern power systems (at regional, national and European levels).

2. Summaries of scientific publications

2.1.Summaries of publications equivalent to a monograph (indicator B4)

[B4.1] T. P. Todorova and A. Van Den Bossche, "Set-up and measurements on a Mn-Zn ferrite
ring core under sinusoidal excitation and dc bias conditions," 202/ 23rd European
Conference on Power Electronics and Applications (EPE'2]1 ECCE Europe), Ghent, Belgium,
2021, pp. 1-10, doi: 10.23919/EPE21ECCEEurope50061.2021.9570549.

The paper presents a hardware implementation of an experimental setup for measuring losses in high-
frequency magnetic cores under pure sinusoidal AC excitation, as well as under sinusoidal excitation with
an introduced DC component. The setup uses a power amplifier designed and physically implemented for
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the purpose and is applied to study the losses in a toroidal Mn-Zn ferrite core without an air gap. The
measurements were carried out at room temperature and a frequency of 100 kHz. The losses in the
magnetic core were determined at different amplitudes of the AC excitation and under the same conditions
with different levels of DC bias. The obtained B-H cycles, specific power losses and effective magnetic
amplitude permeability are presented. The results show that in the presence of DC bias, the effective
amplitude permeability becomes asymmetric. Practical considerations related to the use of the power
amplifier are also discussed.

[B4.2] T. P. Todorova, "4-Switch GaN Converter Based Set-Up for High Frequency Magnetics'
Characterization," 2025 International Aegean Conference on Electrical Machines and Power
Electronics (ACEMP) & 2025 International Conference on Optimization of Electrical and
Electronic Equipment (OPTIM), Timisoara, Romania, 2025, pp. 1-7, doi: 10.1109/OPTIM-
ACEMP62776.2025.11075251.

The paper presents a hardware implementation of an experimental setup for characterizing high-
frequency magnetic cores under rectangular voltage excitation, based on a designed and physically
implemented 4-switch electronic converter with GaN transistors. The selected topology of the power stage
provides flexibility of measurements, allowing excitation of the magnetic core with rectangular voltages
of different shapes both in pure AC mode and with an added DC component. The system provides control
over the duty cycle and dead time, which provides the possibility of testing with different waveshapes of
rectangular excitation typical of power electronics. The proposed power circuit allows measuring losses
in magnetic circuits at frequencies up to the MHz range. The operation of the system is demonstrated
experimentally with a Mn-Zn ferrite toroidal core under three types of rectangular AC excitation.
Measurement results are presented and analyzed.

[B4.3] T.P.Todorova, D. D. Arnaudov and K. Y. Kishkin, "Evaluation of Alternative Flyback—Based
Converter Configurations for Li-lon Battery Charging," 2021 44th International Spring

Seminar on FElectronics Technology (ISSE), Bautzen, Germany, 2021, pp. 1-6, doi:
10.1109/ISSE51996.2021.9467511.

The paper discusses a schematic variation of a DC-DC converter with galvanic separation (flyback
topology) for charging a lithium-ion battery pack from a photovoltaic generator. The circuit uses two
separate magnetic components, with their primary windings connected in series to the input source via
the power transistor, while each secondary winding has a separate rectifier diode and output capacitor,
which are then combined in parallel to collectively deliver power to the battery pack. Compared to the
conventional flyback topology, with the same inductances, the proposed schematic variation allows
operation in the discontinuous conduction mode for a longer time with the transistor turned off. This
expands the operating range in this mode to lower input voltages, which improves the usability of the
photovoltaic generator when its operating temperature increases or when its working surface is partially
shaded. The performance of the proposed variant is compared with that of the conventional topology
through developed simulation models of both circuits and through experiments with physically
implemented prototypes, thus validating its performance. In the experiments, a battery pack of lithium-
ion cells was used as a load.

[B4.4] D. D. Stefanov, T. P. Todorova and V. C. Valchev, "A Flyback Converter Based System for an
Active Charge Balancing of Li-lIon Battery Packs," 2018 IEEE XXVII International Scientific
Conference Electronics - ET, Sozopol, Bulgaria, 2018, pp. 1-4, doi: 10.1109/ET.2018.8549663.
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The paper proposes a topology of a system for active charge balancing of cells in a battery pack. The
proposed system is built by connecting individual "flyback” converters to each cell of the battery pack.
The flyback topology was chosen to achieve a minimum final cost and high manufacturability of the
product. For this purpose, it is assumed to work with a planar inductor with one turn of the primary
winding. To validate the proposed system, a physical prototype of a single balancing branch of the system
was implemented. A study of the efficiency of the prototype was carried out using different operating
parameters of the converter control signal when charging battery packs formed from two types of cells -
standard Li-lon and LiFePo4 cells. The impact on the circuit performance in the best and worst case was
further studied by examining the waveforms of currents and voltages obtained from the experiments.

[B4.5] D. Arnaudov, T. Todorova and V. Dimitrov, "Study of Converters for Energy Storage Systems
in Parallel Operation of Modules or Elements," 2023 18th Conference on Electrical Machines,
Drives and Power Systems (ELMA), Varna, Bulgaria, 2023, pp. 1-4, doi:
10.1109/ELMA58392.2023.10202536.

The paper discusses various schemes for connecting electronic converter modules or elements in a
converter module to obtain a certain output power, by using modules or elements with lower power.
Converters are designed to transfer energy from high-voltage to low-voltage subsystems in energy storage
systems. The article analyzes two configurations of module connection - series and parallel connection
of several converter devices with respect to the input, and in both cases the corresponding output circuits
are connected in parallel to a common load (SIPO and PIPO configurations, respectively). For the
purposes of the analysis, an LLC resonant DC-DC converter was adopted, which finds wide applicability
in the applications of modern energy storage systems. Simulation models with LLC converters were built
and an analysis was performed using simulation studies conducted with them. Based on the results of the
studies, input data were defined, which were used to design the transformers necessary for the
implementation of the LLC modules depending on the configuration in which the modules will be
connected (SIPO or PIPO). The data for the designed transformers are presented and analyzed. Analyses
are also presented regarding the semiconductor devices in the input circuit, as well as the resonant
capacitors.

[B4.6] D. Arnaudov, T. Todorova and V. Dimitrov, "Study of LL.LC Resonant Converter with Multi-
Transformer Topology," 2024 23rd International Symposium on Electrical Apparatus and
Technologies (SIELA), Bourgas, Bulgaria, 2024, pp- 1-4, doi:
10.1109/SIELA61056.2024.10637888.

The paper presents an analysis of the operation of an LLC resonant DC-DC converter to ensure
galvanically decoupled transfer of DC energy from a high-voltage to a low-voltage system in an electric
vehicle. The analysis considers two variants of the implementation of the converter — using one powerful
transformer and two lower-power transformers with series-connected primary windings and output
circuits connected in parallel to a common load (SIPO configuration), respectively. For the purposes of
the study, an LLC converter was designed for energy transfer when operating with a high input voltage.
Then, experimental prototypes of scaled voltage and power versions of the converter in both
configurations are presented while maintaining the values of the dimensioned passive components in the
resonant circuits and the corresponding resonant frequencies. For the implementation of the prototypes,
the magnetic components — three transformers and one AC inductor — were designed and physically
realized. Experimental studies with minimum and maximum input voltage were carried out with the
prototypes, while maintaining constant output voltage and load power. A corresponding comparative
analysis of the results obtained is presented. An assessment of the performance of both solutions and the
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resulting operating frequencies required was performed in comparison with theoretically formulated
expectations.

[B4.7] T.P.Todorova, D. D. Arnaudo, K. Y. Kishkin and N. L. Hinov, "Study of the operating modes
of a DC-DC converter with different designs of the high frequency transformer," 2019 IEEE
XXVIII International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-4,
doi: 10.1109/ET.2019.8878602.

The paper presents a study of the operation of a galvanically isolated single-switch resonant DC-DC
converter. The converter is designed for charging low-voltage energy storage elements, such as
supercapacitors. The study of the converter was carried out with respect to different designs of the high-
frequency transformer. Two designs were considered - one with sectioning of the windings at the two
opposite ends of the coil former, and the other with dividing the secondary winding into two parallel
layers spread along the entire width of the coil former, with the primary winding also spread along the
entire width of the spool and inserted between the two parallel layers of the secondary winding. In both
cases, the same magnetic core is used. Both designs were physically implemented, and a prototype of the
converter was also built. Experimental studies were conducted with the prototype and with both
transformers with a load - a supercapacitor bank. The results obtained were analyzed, and the analyses
were also supported by simulation studies. An assessment of the performance of both solutions was
performed.

[B4.8] T. Todorova, D. Arnaudov and K. Kishkin, "Studying the Operating Modes of a Current
Source DC/DC Converter with Voltage Clamping Across Resonant Capacitor and Different
Designs of the High Frequency Transformer," 2020 2Ist International Symposium on
Electrical Apparatus & Technologies (SIELA), Bourgas, Bulgaria, 2020, pp. 1-4, doi:
10.1109/SIELA49118.2020.9167062.

The paper examines the operation of a DC-DC converter implemented by a current inverter with voltage
clamping across a resonant capacitor. The converter is designed for charging energy storage elements,

such as supercapacitors. The study of the converter was carried out with respect to different designs of
the high-frequency transformer in the converter. Two configurations of the transformer windings were
considered - one with sectioning of the two halves of the primary winding at the two opposite ends of the
coil former and with a secondary winding located in the middle, and the other with the arrangement of
the two halves of the primary winding and the secondary winding along the entire width of the coil former,

with the secondary winding inserted between the two halves of the primary winding. Both designs were
physically implemented with two different magnetic cores, and a prototype of the converter was also built.

Simulation and experimental studies of the operation of the converter with a load - a supercapacitor bank
were conducted. An assessment of the operability of both solutions was performed.

[B4.9] D. Siderov, K. Viglov, T. Todorova and R. Stanev, "An Open - Source Solar Charge Controller
for LVDC Systems," 2024 16th Electrical Engineering Faculty Conference (BulEF), Varna,
Bulgaria, 2024, pp. 1-5, doi: 10.1109/BulEF63204.2024.10794931.

The paper presents a project of a cost-effective open-source solar controller for charging batteries in low-
voltage direct current (LVDC) systems. The hardware prototype of the controller was designed and
implemented, and its operation was tested in a laboratory environment. The power circuit of the hardware
is based on a switch with pulse-width control. The results show adequate performance of the controller.
The solution allows convenient open-source serial communication for monitoring, control and data
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logging, as well as easy and fast reconfiguration options depending on the battery type, e.g. lead-acid,
lithium, LiFePo4, Ni-Cd batteries. Also, it can work in systems with different constant voltage levels, such
as 51.2, 48, 36, 24, 12 volts. The controller allows the implementation of typical charging algorithms and
can provide constant current, constant voltage, constant power, float charging and others.

[B4.10] V. C. Valchev, V. Chikov, V. Gyurov and T. P. Todorova, "Two-stage low-frequency square-
wave electronic ballast with analog and digital control," 2017 15th International Conference
on Electrical Machines, Drives and Power Systems (ELMA), Sofia, Bulgaria, 2017, pp. 74-77,
doi: 10.1109/ELMA.2017.7955404.

The paper presents a two-stage low-frequency square-wave electronic ballast (LFSW) with combined
analog and digital control. The first stage of the ballast implements power factor correction (PFC) of the

device. The second stage is a modified half-bridge (HB) converter with an integrated ignition circuit,

ensuring reliable operation and preventing the triggering of the parasitic bipolar transistor in MOSFET
devices. The combined analog and digital control provide the ability to operate with a high switching
[frequency for each half-cycle of the low operating frequency. Several implementations of the DC choke of
the HB stage were designed and compared, using an advanced methodology for designing high-frequency
magnetic components. The weight and dimensions of the designed chokes are given, and the eddy current
losses and losses in the magnetic core were estimated. The operation of the ballast was experimentally

validated using a physical prototype.

2.2.Summaries of publications under indicator I'7

[['7.1] T. P. Todorova, "Simulation Investigation of a Power Amplifier Circuit for Measurements
of Power Losses in Soft Magnetic Materials," 2020 28th National Conference with
International Participation (TELECOM), Sofia, Bulgaria, 2020, pp. 149-152, doi:
10.1109/TELECOMS50385.2020.9299553.

The paper presents a study of high-frequency power amplifiers intended for measuring power loss in soft
magnetic materials for power electronics under sinusoidal excitation. First, the requirements for a loss
measurement system based on the widely used no-load transformer measurement method are described,
then a description of a physical implementation of such a measurement system is presented. Then, based
on simulation studies of two variants of the amplifier circuit implementation (each with a different
commercially available high-power operational amplifier), a comparative analysis of the frequency
characteristics of the two circuits is presented under conditions of different implemented gains at the same
load impedance and at different values of the load impedances and the same gain. The results obtained
support the development of a physical implementation of the specialized measurement system.

[['7.2] T. P. Todorova, "A Graphical Approach to Fast Identification of the Voltage and Current
Requirements to Measure Core Loss at Target Measurement Conditions with Application
to High-Frequency Power Amplifier Utilization," 2021/ IEEE Applied Power Electronics
Conference and Exposition (APEC), Phoenix, AZ, USA, 2021, pp. 2848-2856, doi:
10.1109/APEC42165.2021.9487351. SJR 2020: 0.477; SJR 2021: 0.690

The paper introduces a concept for graphical representation of voltages and currents required for
measuring losses in magnetic cores for high-frequency magnetic components in power electronics under
various operating conditions. The focus is on measurements with sinusoidal excitation using the no-load
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transformer test method, while a review of alternative methods is also presented. The introduced graphical
representation is used to evaluate the capabilities of a high-frequency power amplifier for conducting
such measurements. The proposed approach is validated experimentally using a power amplifier
developed for the purpose, demonstrating its applicability.

[['7.3] T.P. Todorova, "Large Signal Complex Permeability for Design and Simulation of Power
Electronics Circuits," 2023 XXXII International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, 2023, pp. 1-6, doi: 10.1109/ET59121.2023.10279090.

The paper introduces a concept of Large-Signal Complex Permeability (LSCP) for characterizing
magnetic cores used in high-frequency magnetic components for power electronic converters. A method
for measuring LSCP is proposed, which is based on exciting the magnetic core using a rectangular voltage
that has a waveshape and amplitude corresponding to real operating conditions. The derivation of LSCP
is demonstrated by experimental measurements, and the applicability of the concept is confirmed by
simulation studies, in which experimentally measured excitation voltages are used to simulate currents
and compare them with the actually measured currents. The use of LSCP allows for a more accurate
prediction of the magnetizing inductance and losses in the magnetic core of the magnetic component
under real operating conditions in the power converter.

[['7.4] T. P. Todorova, “Control of N87 Mn-Zn Ferrite Permeability Using Externally Applied
Static Magnetic Field,” 2023 XXXII International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, 2023, pp. 1-5, doi: 10.1109/ET59121.2023.10278596.

The paper presents results of measurements of the magnetic permeability of Mn-Zn ferrite, grade NS87,
under the influence of an externally applied static magnetic field. The measurements were carried out by
applying an external static magnetic field, created by a permanent magnet, to a test magnetic component
during normal AC excitation, with different configurations of the positioning between the permanent
magnet, the tested magnetic core and the excitation coil. Results are presented for the frequency
dependences of the initial complex magnetic permeability and the corresponding loss angle, as well as
results regarding BH-cycles at one operating frequency and large-signal excitation with a rectangular
voltage. The obtained results are presented graphically and show a strong dependence of both the real
and imaginary parts of the complex initial magnetic permeability on the static magnetic field. The results
show that at high frequencies the loss angle decreases. Another main conclusion is that by applying the
external static magnetic field it is possible to control the usable operating frequency range of the ferrites.

[I'7.5] Y. R. Bratoeva and T. P. Todorova, "Automated DPT System and Approach for
Characterizing MOSFET Switching Dynamics," 2025 XXXIV International Scientific
Conference  Electronics  (ET),  Sozopol,  Bulgaria, 2025, pp. 1-6, doi:
10.1109/ET66806.2025.11204139.

The paper presents a developed automated Double-Pulse Test (DPT) system and proposes an approach
for automatic post-processing of the results for characterizing the switching dynamics of MOSFET power
devices. A convenient approach for generating a control DPT signal under different measurement
conditions is also proposed. The system is applied to characterize the dynamic switching parameters of
an exemplary test MOSFET at 15 operating points. The collected measurement data are then
automatically processed, applying the proposed approach for analyzing the measurement results. The
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results of the measured switching losses are presented and compared with corresponding results obtained
by conducting SPICE simulations.

[['7.6] V. C. Valchev, T. P. Todorova, D. D. Yudov and D. J. Mareva, "Design considerations of
inductors for induction heating of fluids," 2016 19th International Symposium on Electrical
Apparatus and Technologies (SIELA), Bourgas, Bulgaria, 2016, pp. 1-3, doi:
10.1109/SIELA.2016.7543060.

The paper presents a methodology for designing an inductor for an induction heating device. The inductor
is designed to operate in an LLC resonant bridge inverter. The proposed design algorithm provides an
optimal choice of the tube, size and dimensions of the inductor. The electrical parameters of the coil are
derived, and the steps of the design methodology are described. Specific design recommendations are
proposed: considering the skin effect when choosing the width of the pipe and calculating it in accordance
with the operating frequency, eddy current losses in the coil can be reduced using a Litz wire or several
wires connected in parallel.

[['7.7] D.Arnaudov, K. Kishkin, V. Dimitrov and T. Todorova, "Methods for voltage equalization of
energy storage systems", 2021 PCIM Europe Conference Proceedings, Virtual, Online, 2021,
pp. 1485 - 1492, EID: 2-s2.0-85117725212. SJR 2020: 0.19.

The paper presents two algorithms for balancing voltages in an energy storage system built from series-
connected supercapacitor cells. The concept of charging the battery pack is based on the use of current
sources. The algorithms are verified through computer simulations and experimentally on a laboratory
bench. Basic expressions for calculating the charging currents are presented and a comparison of the
characteristics of the two algorithms is made.

[['7.8] R. Stanev, C. Papadimitriou, V. Efthymiou, A. Krusteva, M. Georgiev, T. Todorova, M. Shalaby,
P. Carroll, S. Khadem, M. Cabiati, L. Martini, C. Panayi, A. Morch, A. Mutule, T. Tsitsanis, G.
Papadopoulos, I. Antoskova and A. Tsitsanis, "PAN European Approach for Strengthening
Research and Innovation in Smart Grids, Energy Storage and Local Energy Systems," 20/9
11th Electrical Engineering Faculty Conference (BulEF), Varna, Bulgaria, 2019, pp. 1-6, doi:
10.1109/BulEF48056.2019.9030767.

The paper presents the main objectives, approach, results and challenges of the PANTERA (PAN European
Technology Energy Research Approach) project under the H2020 program. Special emphasis is placed
on the work carried out in the Balkan region and the first PANTERA workshop held in Sofia, Bulgaria.

3. Report on contributions

3.1.Report on contributions in publications equivalent to a monograph (indicator
B4)

The contributions of the submitted scientific works equivalent to monographic work (under indicator
B4), as assessed by the applicant, fall into the category of scientific-applied contributions and are as
follows:
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> Developed experimental setups for loss measurement and characterization of other specific
properties of magnetic cores for high-frequency magnetic components used in power electronic
converters [B4.1, B4.2]. The proposed designs improve the development of magnetic components
for power converters with optimal weight-size and energy performance indicators.

— Publication [B4.1] provides a description of the design and physical implementation of a
power stage and a measurement setup for testing magnetic cores under sinusoidal excitation.
Guidelines for measurement error estimation and instructions for operating the power stage are presented.
Sinusoidal excitation is the classical waveform used to evaluate core losses and other specific magnetic
properties. Such data, typically reported in the datasheets of commercially available magnetic cores, are
standardly obtained through sinusoidal excitation.

— Publication [B4.2] describes the design and physical implementation of a power stage and a
measurement setup for testing magnetic cores under rectangular excitation voltage with varying
pulse durations, amplitudes, and dead-time intervals. Testing with rectangular voltage is crucial for a
realistic evaluation of magnetic core performance, as these are the actual operating conditions within
electronic converters. Furthermore, magnetic properties under sinusoidal excitation differ from those
under various rectangular waveforms, even at the same frequency and magnetic induction levels.

> Presented results regarding specific power losses and other specific properties of Mn-Zn ferrite
material—widely used for high-frequency magnetic components in power electronic
converters [B4.1, B4.2]. These results enhance the design of magnetic components for power
converters, achieving optimal weight-size and energy performance indicators.

— Publication [B4.1] presents results for the core losses and amplitude permeability of N87
grade Mn-Zn ferrite under sinusoidal excitation with varying DC bias levels and different magnetic
flux density values. The corresponding B-H hysteresis loops for the various measurements are also
provided. The results demonstrate that amplitude permeability under DC bias conditions is not
symmetrical.

— Publication [B4.2] presents results for the losses in N87 grade Mn-Zn ferrite under AC
rectangular excitation voltage at various magnetic flux density values and operating frequencies.
The corresponding B-H hysteresis loops for the different measurements are also provided.

> Proposed new approaches, models, and methods assisting the integration of electronic
converters with optimized parameters in modern energy systems [B4.3 — B4.10].

— Publication [B4.3] presents a developed and verified concept for topological optimization of
a flyback converter for integration into a photovoltaic system. Compared to the conventional circuit,
under equal conditions, the proposed circuit variation enables better utilization of the photovoltaic
generator and reduced levels of electromagnetic interference (EMI). Simulation models and experimental
prototypes of both the proposed and conventional topologies were developed to support the performance
analysis of the converters.

— Publication [B4.4] presents a developed, analyzed, and verified topology of a system for
active charge balancing of battery pack cells. The proposed system can be integrated into any battery-
based energy storage system. The system is based on a flyback converter, implemented with a planar
inductor, through which the proposed solution achieves high performance along with high
manufacturability and cost-effectiveness.

— Publication [B4.5] presents developed simulation models for the investigation and analysis
of modular resonant electronic converters intended for integration into electrical energy storage
systems with various input circuit connection methods. The voltage and current requirements for
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semiconductor devices and passive components in the individual modules are derived and analyzed.
Design projects for the transformers required for the different connection schemes are presented, and the
results obtained are compared. The comprehensive assessment conducted shows that an optimal solution
is achieved by parallel connection of the modules’ input circuits.

— Publication [B4.6] presents experimental developments for the investigation and analysis of
a resonant electronic converter for integration into electrical energy storage systems. The work
proposes opportunities for converter optimization through different methods of high-frequency
transformer implementation — a single transformer or a modular transformer approach. Magnetic
components are designed and realized, and two converter prototypes are developed. The presented designs
and experimental results are compared and analyzed. The analyses conducted show that, in terms of
weight and dimensions, the optimal solution is achieved with single-transformer implementation. On the
other hand, a better alignment between the theoretically formulated operating frequency specifications
and the experimental results is observed in the implementation with two transformers.

— Publications [B4.7] and [B4.8] present approaches for the optimization of galvanically
isolated DC-DC converters through variations in the design of high-frequency transformers. The
converters are designed for integration into charging systems for low-voltage energy storage elements.
Data on the design of the engineered and physically implemented transformers are presented, along with
results from simulation modeling and physical prototypes of the converters. The obtained results
demonstrate in a novel way the influence of the magnetic component implementation on the operating
parameters of the electronic converter. In general, when minimal leakage inductance is targeted, optimal
results are achieved by placing the primary and secondary windings on top of each other.

— Publication [B4.9] presents the description and physical implementation of a rationalized
solar charge controller for integration into a low-voltage DC power system with photovoltaic
generators and DC loads. The proposed controller provides adequate performance with a minimum
number of components, increased reliability, and high cost-effectiveness of the final product.

— Publication [B4.10] presents a developed concept for a half-bridge circuit variation that
suppresses the possibility of parasitic turn-on of the bipolar transistor within the devices. This
improves the reliability of the end device intended for connection to the AC power grid. Three potential
designs for the high-frequency magnetic component in the half-bridge circuit were engineered and their
results compared. The analysis conducted demonstrates that the optimal implementation of the magnetic
component is achieved by using Litz wire.

— Publication [B4.10] presents a developed concept for a half-bridge circuit variation that
suppresses the turn-on of the parasitic bipolar transistor within the MOSFET structure. The
proposed solution enhances the device reliability. Additionally, three potential designs for the high-
frequency magnetic component in the half-bridge circuit are engineered, and the results are compared and
analyzed. The analysis demonstrates that the optimal implementation is achieved by using Litz wire. The
optimized half-bridge circuit is a stage of a system featuring an input PFC stage and is intended for
integration into an AC power system. The concept is also applicable to other solutions based on half-
bridge converters.

3.2.Report on contributions in publications under indicator I'7

The contributions of the submitted scientific works under indicator I'7, as assessed by the applicant,
fall into the categories of scientific and scientific-applied, and are as follows:
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Scientific contributions

» Substantiated a new scientific problem concerning the analysis of the frequency-dependent
complex permeability of soft ferrites in the field of power electronics [I'7.4].

— Publication [I'7.4] proposes an analysis of the influence of an external static magnetic field on the
frequency-dependent complex permeability of Mn-Zn ferrite (N87) to expand the methods for analyzing
the specific properties of these materials—an analysis not previously reported in research on magnetic
materials in the field of power electronics. Experimental frequency dependencies of the initial complex
permeability and the loss angle of a ferrite material widely used in power electronics are presented under
various intensities of an external static magnetic field. It is demonstrated that at higher intensities of the
static magnetic field, the loss angle at high frequencies decreases. The conclusion is drawn that by
applying an external static magnetic field of varying intensity, adjustable control over the usable frequency
range of ferrite materials for power electronics can be achieved.

Scientific-applied contributions

» Developed simulation models to evaluate the capabilities of power amplifiers for implementing
a test circuit for sinusoidal excitation of magnetic materials for high-frequency components
used in electronic converters [I'7.1].

— Publication [I'7.1] presents developed simulation models of power amplifiers implemented with
commercially available operational amplifiers. A comparative analysis of the amplifiers' performance
under various gains and load impedances is conducted. The analysis evaluates the frequency
characteristics and assists in selecting an optimal circuit for measuring losses in soft magnetic materials.
Frequency response data for the examined amplifier circuits are obtained, facilitating the development
and optimization of the physical implementation of the power test circuit.

> Developed a method to evaluate the capabilities of power amplifiers for implementing a test
circuit for sinusoidal excitation of magnetic materials for high-frequency magnetic components
used in electronic converters [I'7.2].

— Publication [I'7.2] introduces and describes a concept for the graphical representation of the
required currents and voltages for measuring magnetic core losses under sinusoidal excitation at various
operating frequencies and magnetic flux densities. This graphical representation forms the basis of a
proposed method for the visual assessment of the achievable measurement range using high-frequency
power amplifiers under sinusoidal excitation, enabling rapid determination of which current and voltage
combinations can be realized with a specific high-frequency power amplifier. The developed method is
experimentally verified and proven.

> Proposed a new concept and developed a method for characterizing the complex magnetic
permeability of magnetic cores for power electronics under real excitation conditions, typical
for their operation in switch-mode power converters [I'7.3].

— Publication [I'7.3] introduces a concept and a method for characterizing Large-Signal Complex
Permeability (LSCP) measured under rectangular voltage excitation. The proposed LSCP is substantiated
and verified, finding direct application in the design and simulation of switch-mode power converters by
providing more accurate modeling of magnetizing inductance and core losses of the magnetic component
under real operating conditions. Novel evidence is presented showing that representing complex magnetic
permeability through a series equivalent circuit does not provide sufficient accuracy for the simulation
and mathematical analysis of the magnetic component as part of a switch-mode converter circuit.
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> Developed an automated Double-Pulse Test (DPT) system and an automated post-processing
approach for the results to characterize the switching dynamics of power MOSFETs [I'7.5].

— Publication [I'7.5] proposes a system and an algorithm for software control of automated Double-
Pulse Test (DPT) equipment for power MOSFETs, enabling testing across sets of drain current and drain-
source voltage pairs. An algorithm for the automated estimation of voltage and current rise and fall times,
as well as the associated switching losses, is developed, ensuring accurate and fully automated post-
processing of experimental DPT data. An approach for the automatic determination of the DPT control
pulses’ durations is proposed, which self-adapt to the various testing conditions of the device under test
(DUT). A comparison between experimentally measured dynamic parameters and SPICE simulation
results is conducted, validating the proposed methodology and the developed system. A physical
automated Double-Pulse Test (DPT) system is implemented, comprising hardware, control software, and
a software module for data processing and visualization. Switching losses at 15 operating points of a
specific MOSFET are presented as a function of the drain-source voltage with the drain current as an
independent parameter. Accurate knowledge of actual transistor losses is crucial for the implementation
of optimized electronic converters.

» Proposed a methodology for the design and sizing of an induction heating inductor [I'7.6].

— Publication [I'7.6] presents a methodology for the design of an induction heating inductor intended
for operation in a resonant inverter.

» Proposed algorithms for voltage equalization in energy storage systems [I'7.7].

— Publication [I'7.7] presents algorithms for voltage equalization using current sources in an energy
storage system composed of series-connected cells.

» Investigated methods and means for strengthening research and innovation activities regarding
power electronic converters in the field of modern energy systems [I'7.8]

— Publication [I'7.8] presents applied methods and means for strengthening research and innovation
activities regarding power electronic converters in the field of smart grids, energy storage, and local
energy systems at regional, national, and European levels, within the framework of the PANTERA
project—a Coordination and Support Action (CSA) initiative.
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