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1. O6mu nmoJioxkeHust H GuorpadgpuIHU JaHHH

KonkypesT 3a akanemuyna WIskHOCT *npodecop” € 06sBeH 3a HyIUTe HA KaTeapa
»EnexTponuka’ npu Qakynrer no ,Enextponuka u apromatuka“, TY-Codus, ¢ummar
I1noBmue. O6sBata 3a KOHKypca e mybnukysasa B J[B. 6p. 23/19.03.2024 r. u Ha caiita na TY
Codus. EnuHCTBEH KaHIUIAT [0 KOHKYpCa € oI, A-p HHK. L[BetaHa ['puroposa ['puroposa—
[IspbeBa, KOATO KBM HACTOSIIHMS MOMEHT 3aeMa AJ] , IOIEHT B Karenpa ,,Enextponuka’ mpu
axynter 1o ,,Enextponnka u asromartuka®, TY-Codus, humman [Tnosaus.

Hou. n-p wumx. Ilserana I'puroposa I'puroposa-IllbpGeBa e 3aBbpUIMIA BHCLIE
obpasosanue npe3 1991 r. B Texuuuecku ynupepcuteT — Codus, CIELHATHOCT “EnexTpoHHa
TEXHHKA W MHKPOEJIEKTPOHMKA™, KaTo MpuAoOuBa KBaju(uKauus Marucrbp - MHKEHEpP IO
“Enextponnka u apToMarmka”. JlombiaHuTenHo, mpe3 1994 . 3aBbpIIBA YYHTENICKA
npaBocnocobHocT ,,MmkenepHa nefaroruka” B CBobonen daxynrer va TY — Codus.

B nepmona 1992-1998 1. e pemoBen nokTOpaHT KBM KaTezipa “EnexTpoHuKa H
Enextponnn Texnonorun™ ma TY — Codust, dumman ITnosaus. IIpes 2001 r. samuTasa
AWCEPTALHOHEH TPYA Ha TeMa ,[fl3ciedsane u cumynayuu Ha d6MOHOMHU UHEEPMOPU C
oZpanuiumenti OuoOu™ ¥ Mojyyapa 0bpasoBate/iHaTa U HayuHa CTeMNeH ,,JOKTOp” 0 Hay4Ha
CIICLMATHOCT ,,EneKTpoHHH mpeobpasysarenu™.

Ipodecnonannara xapuepa Ha nou. A-p wek. Llgerama Ipuroposa I'puropona—
IITsp0eBa e cebp3ana ocHoBHO ¢ TY — Codus, dumuan [Liosmus, kato npe3 1998 . 14 e
HasHauCHa Karo TEXHOJIOT KbM Kareapa “Enextponuka u Enexrponnu Texnonoruwm”. Enmna
FOIMHA CJIEl TOBA € u30paHa 3a aCUCTEeHT B Karenpa ..Enextponuka®™ Ha TV Codus, ¢unuan
IInoenus. B nepuona 2000 — 2001 rox. € cTapiim acucTeHT U MiaBeH acuctenT ot 2001 10 2008
L. B chuIara Karenpa. XaOunurupa ce mpe3 2008 r. mo Hay4Ha CHeNManHoCT ,,EiekTpoHHH
npeoOpasyBarenu™ U JI0 cera € JOLUEHT B KaTezipa ~Enextponuka™ Ha TY Codwus, dpunnan
IInoBnus.

OcBen 3ambnbodyeHara HayqHOM3CIEOBaTeNcka paboTa, KAHIMAATHT HUMA IIHPOKa
aJIMMHUCTpaTHBHA W OOLIECTBEHA NEHHOCT — 3aM.-JekaH Ha (akyinTeT ,.EnexTpoHuKa u
aBromaruka”, TY-Codust, dunuan [Tnosnus B nepruoga 2019— 2023 r..u PrkoBoguTen Katenpa
.»EiexTponuka™ ot 2023 r. 10 cera B ChIIus dakyaTer.

Hou. n-p wmxk. Ilserana I'puroposa I'puroposa—Il[bp6esa e Excnepr-onenuTen Ha
IIPOCKTHHU MPEANOXKEHUS 110 KOHKYpcH, puHaHcupanu ot Poup ,,Hayunu uscnenpanus’, jgeH
Ha penakuuonHara xosierust Ha MDPI criucanus B nepuona 2020 - 2024 1.

2. O6mo onucaHue Ha MPeACTABEHHTE MATEPHAIH

Kauauznarst e npencrapi CUChK Ha My6IHKaMKUTe [0 AucepTanusTa (6 Op.), CIIHCHK
Ha HaydHHUTC M HAY4YHONPHIIOKHHUTE TPYHAOBE, NpPEICTABEHH 3a ydYacTHE B KOHKYpC 3a
npunoO1BaHe Ha akaeMUYHO 3BaHKe “noueHT” (27 6p.; | DiaBa OT KHUTa U 2 y4e0HHU MOCcOoOusI;
3 HayIHOM3CJIENOBATEIICKH pa3pabOTKU) U CIHCHK HA Hay4YHHUTE IyONUKALlMH, U3IOJI3BAHH 3a



perucTpanys Ha akaeMUYHa JJIBKHOCT B PETUCTHP 3a aKaJEMUUHU [UTHKHOCT
HAITU/ (39 6p).

B HacTostimums KoHKypC ca IpecTaBeny 3a pereHsupane 47 Hay4HH Tpyna, | yue
2 yueOHM moMaraia, KOMTO Ca M3IafeHH Cliej Yy4aCTHETO B KOHKYypC 3a NpuaoOHBaHE Ha
aKaJeMH4HO 3BaHME ,,JOLICHT M HE Ca BKIIOYEHH MpPU pErHCTpalusiTa Ha aKajeMH4YHA
anepxHocT B HALTU/I.

Ot peuensupanute HaydHu TpyaoBe 31 ca HayyHM TyONHKALMM B W3NaHUS HA
KoH(epeHIMy U criucanus B buiarapus, kouto ca pedepupanu B Scopus [B.4.1 - B.4.11, ['7.1
— I'7.20], ennn Tpyn e ny6nukyBaH B MEXAyHapomHO criucaHue, pedepHpano B Scopus ¢
umnakT paur (SJR) [3.31.2] u tpu B crmcanus ¢ Impact Factor [B.4.12, 3.31.1 u 3.31.3].
Ocrananute 12 cratum u goxinamu [['8.1 — I.8.12] ca mpexacraBend Ha Hay4yHd (HOpyMH B
Buirapus u uyx6uHa, KOHTO He ca ped)epHpaHy B CBETOBHO U3BECTHH 6a3H JaHHI.

Ha naruanna ca nanucanu 42 tpyna, a Ha KEPHIHLA 5, CAMOCTOSTENHH ca 2, C eHH
chaBTOp — 19, ¢ BaMa chaBTOpH — 24; OcTaHanmUTE 2 ca ¢ TpPUMa ChaBTOpH. KaH uarsT e Ha
IBPBO MACTO B 14 myGnukaruu, Ha BTopo B 27 U Ha TpeTo B 4.

Ilo rpynmure oT mokasarenu 3a H3MBIHEHHETO HA MHHMMAIHUTE HALHOHATHH
M3UCKBaHWs, nou. A-p uHX. llBerana I'puroposa I'puroposa-IllspGesa e mpencTaBmia
Jl0Ka3aTeJICTBEH MarepHa 3a CbOpaHHu TOYKHM, KAKTO CJIEIBA;

I'pyna ot mokasarenu A (naii-manko 50 mouxu) - TuCepTaLHOHEH Tpya. O6mo 50 Toukw;
I'pyna or nokasarenu B (naii-manxo 100 mouxu) - B4 Hayunu yOJIMKaIMK, PABHOCTOMHHU Ha
MoHorpaduyer Tpya - 12 6p. nyGuukayuu ¢ paznuuen 6poii agmopu (ny6nukanus B4.8 —e ¢
TpUMa ChaBTOPU U TOUKUTE 3a Hes TpsiOBa ja ca 20) O6mo 280 Toukmu;

I'pyna or mokazareau I' (MunuMaiHy HANMOHATHH W3MCKBAHUS - Haii-manko 200 mouxi.
Munumannu usuckpanus ot [punoxenue 1 va [IIYP3AJL TYC - naii-manko 250 mouxu)- I'7
MyOJMKALUA B WU3/IaHHSA, KOUTO ca ped)epUpaHM M MHICKCHDAHH B CBETOBHOM3BECTHH 6asi
mauBy - 20 O6p. nyonuxayuu ¢ pasnuyen 6poit asmopu - 338.3 toukn; 'S Hay4YHH NyOIMKaIuu
B Hepe()epupany CIHCAHUS C HAYYHO PELEH3UPAHE U B PENaKTUPAaHU KOJIEKTHBHH TPYIOBE
— 12 6p. nybnuxayuu ¢ paziuuen 6poit asmopi - 110.02 touxu. O6mo 448,32 ToukH.

I'pyna ot noxaszarenn 1 (naii-marxo 100 mouxu) - J12 nuTtHpaHus B Hay4YHH H3LaHHS,
pedepupaHy U HHIEKCUPAHHU B CBETOBHOM3BECTHH 0a3U JaHHH — 2] nyoruKayuu ca yumupanu
00wyo 70 nomu — 700 touku,; A13 B iuTHpaHus B MOHOIpa(uH ¥ KOJIEKTHBHH TOMOBE C HAYYHO
peuensupane - 8 nybrukayuu u 1 yuwebnux ca yumupanu 0bwo 9 nvmu — 27 touku; J[14
LIHUTHPAHUSA WK PELIEH3UH B HepeepUupaHH CIIHCAHUs ¢ HAyYHO PELleH3UpaHe - 7 nybauxayuu
ca yumupanu 06wo 7 nomu — 14 Touku. O6mo 3a nokazaren /I - 741 Touku.

I'pyna ot nmokasarenn E (naii-manxo 220 mouxu) — E17- pvrosooumen na eoun ycneuino
sawgumun 0okmopanm — 40 Touxw; E18 - yuacmue ¢ 7 nayuonannu nayunu wiu obpazoeamennu
npoexmu — 70 Touknu; E19- yuacmue ¢ 3 mesicoynapoonu nayunu unu obpazoeamentu npoexma
- 60 Toukn; E20 - pvrosodcmeo na edun nayuonanen Hay4ew uny oopasosamenen npoexm — 20
TouKy; K23 - nybnuxyean eoun ynusepcumemcru yuebnux unu YYeOHUK, KOUmo ce u3nonsed 6
yuunuynama mpeosica — 40 touku; E24 - nybnuxysanu 2 ynusepcumemecru yuenu nocobus uiu
YuebHu nocobus, Koumo ce U3N0I36d 6 yuunmynama mpeyca — 31 touku; E29-pvrosoocmeo
Ha eOuH Hayyen unu obpasosamener npoexm - 20 Touxku. O6mo 3a nokaszares E - 281 Toukh.
I'pyna ot noxasarenu XK (nai-uanko 120 mouru) - xopapuym na 6ooenu ¢ TY-Cogpus nexyuu
3a nocnedonume mpu 200unu — 380 yaca 1Mo oceM JUCIUILIAHH - AMIIITY, IIT, TEC, UILIC, E,
MIIEEII, T3V, EEII — 380 Toukxwu.

I'pyna ot mokazarenu 3 (naii-vanxo 20 mMouKu) — 3 HayuHu nYOIUKAYUY 6 CRUCAHUS C UMNAKIN
paxmop (IF na Web of Science) u/unu ¢ umnaxm pane (SJR na Scopus). O6mo 30 Toukwn.

MunumanuuaT Gpod Touku, usmcksanu or 3PACPB (rp. A-E) u Ilpouenypuute
npasuna Ha TY Codus (rp. XK), e 860 Toukn. Toukure Ha mou. n-p unx. I{Berana ['puroposa




I'puroposa-Illspbesa, mpeacraBenn 3a yuactue B KOHKypca, ca 2210.32, T.e
nokasarenute ¢ 257 %.

C npeacTaBeHWTe Marepuand — HaydHu mybnukaium — 12 6p., paBHOCTOMHH Ha
MOHOrpaduyeH Tpya, Hay4HH MyONHKALUK - 35, CIpaBKa 3a IMTHPAHHS, XOPAPHYM BOICHH
JICKIIMKU HU y4YaCTHEC H PBKOBOJACHE Ha HaydHH MNOPOCKTH, KaHAMAATHhT H3LSIIO IIOKpHBa
MHHHMAJIHATE HAlIMOHAIHU U3UCKBAHMS 3a 3a€MaHe Ha aKkaJleMU4Hara [UTkKHOCT ,, [ Ipodecop®,
3a obnactTa ,, TeXHHUECKH HAayKK* BBB BHCIIETO obpazoBanue, 3aneruany B 4i. 26 or 3PACPE.

3. O0ma xapakTepHCTHKA HA HAY4YHOH3C/I€I0BATE/ICKATA M HAYYHONPHJIOKHATA
JeHOCT HA KAHAM/IATA

HayunounscnenoBarenckara U HAy4HONPUIOKHATA JEHHOCT Ha CAHHCTBEHHUS KAHIUIAT
B KOHKypca ¢ B 00,1aCTTa Ha BUCOKOYECTOTHHTE IPeoOpasyBaTe Ha €NeKTPUUeCcKa EHEPTHS C
Pas/M4HO npejHasHauyeHue. Ch3NaNeHu ca HOBH aJTOPUTMH 3a yHPAaBJIEHHE, MOAEIUPAHE U
U3CJIC/BAHE HA €JIEMEHTH U BB3JIH OT €JIEKTPOHHHUTE TpeobpasyBateliu ¢ e nogo0psBaHe Ha
TEXHUTE TEXHUKOCKCIUIOATALIMOHHU, MacorabapuTHH M LIEHOBH ITOKa3arend. | osiMa yacT oT
M3BBPIICHATA aHAJIMTUYHA U eKCIIEPHMEHTaIHA paboTa € MyJITHITMLIpaHa B y4eOHHUS IIPOLeC
U MHDKEHEPHATa MpaKTHKA.

IIpencraBenwte Hayunu 12 HayuHu Tpyga or nou. A-p umk. L[perama I'puropoea
I'puroposa-IllppbeBa mo noxasaren ,.B*, kaTto paBHOCTOMHH Ha MoHorpaduueH Tpym, ca
TeMaTU4HO o0enuHenu mo obmo 3ariasue ,,AHAJIM3, MOJIEJIMPAHE U ITPOEKTHUPAHE
HA PE3OHAHCEH DC/DC ITPEOBPA3YBATEJI C TP PEAKTUBHU EJIEMEHTA B
TPENTAIINS KPBI' OT TUIT LLC“. Te chbabpXaT pesynTaTHTE OT HAy4HO-IPHIOKHHATE
U3CJI€/IBAHHUS B JIBE€ OCHOBHU HAIpaBICHHUS:

- AHAIIU3, MOJIENMPAHE U MPOEKTUPAHE HA €NEKTPOMArHHTHHTE TIPoIiecH B pesonancen LLC
DC/DC npeo6pasyparer ¢ xanauuTuBeH H3X0eH QUITEHP, [0 METOJA HA II'BbPBUS XapMOHHK —
nyonukamuu [B.4.1], [B.4.2], [B.4.3], [B.4.4];

- AHanu3, MOZieNMpPaHe U MPOEKTHPAHE Ha EJIEKTPOMATHUTHHTE MPOLECH B pesoHaHced LLC
DC/DC npeobpasysaren ¢ kanauTUBEH U3X0AeH GUITHP IO METOA HA ¢dazoBara paBHHHA —
nyonmukanuu [B.4.5], [B.4.6], [B.4.7], [B.4.8], [B.4.9], [B.4.10], [B.4.11] u [B.4.12].

OcHoBHATa Llel Ha M3BBPLICHATE M3CIEIBAHHS € pa3paboOTBAHETO Ha METOIMKA 3a
aHaJM3 U MpoeKTHpaHe Ha MHOro3seHHuTe DC/DC mpeobpasysarens, ype3 KoiTo 1a ce
HOX0OPAT €HEePreTHYHUTE UM HapaMeTpPH.

Wscnensanusara B nyGmukanuuTe, W3BLH BKIIOYEHWTE B PABHOCTOMHM Ha
MOHOTpa(uIHus TPY/, MOTaT Aa GbAaT 060COGEHH B IECT TeMATHUYHH HAIPABJICHHS:
-AHalu3, W3CIENBaHE M MojelupaHe Ha (aszoBo-ympasnseM pesoHancen LLC DC/DC
npeobpasysaren — [I.7.1], [I.7.2], [I.7.3], [I.7.4] u [I"7.5];

-M3cnenBane Ha anropuTMH 3a yNpaBieHHE Ha peBEPCMBEH MpeoGpasyBarel, 3axpaHBalil
IPEBKIIIOYBAM PEAKTHBEH JBUTATEll B IBUTATENIEH U T€HEPATOPEH PEXUM Ha padoTa ¢ OTIUTAHE
Ha (haKTOpHUTE 3aryOu Ha MOIIHOCT, e()eKTUBHOCT U MyJICalliK Ha BBPTALIMA MOMEHT — [[.7.7],
[I"7.8], [I"7.9], [I"7.10], [3.31.2], [[.7.11], [.7.12] u [I".7.13];

-OborarsBane  (Iopa3BHTHE) Ha CHIIECTBYBAI[WTE 3HAHWSA 34 pa3IHYHUA  BUAOBE
npeoOpasyBaresu Ha eeKTpuiecka eHeprus — [1.7.19], [[.7.6], [T"8.1], [[.8.2],

[["8.3], [T.8.4], [ I"7.14], [I.7.16], [.7.17] u [3.31.3];

-AHallu3 U M3CIIeBaHE HA BUJOBE MOYJalUy B IpeobpasyBaTes 3a yIpaBlIeHHe Ha Ge34eTKOB
asuraren (BLDC) —[I.8.9], [T.8.10] u [I".8.11];

-M3cneniBate u BbBeX/TaHe Ha HOBM METOIH U PA3BOMHM CPENCTBA 3a 0GydeHHe B 06/1aCTTa Ha
CHJIOBATA €IEKTPOHMKa — mybmukawuu [I.7.15], [I7.7.18], [I*.8.5], [['8.6], [I".8.7] u [I"8.8];
-Cp31aBaHe Ha MaTeMaTHYeCKd METOAMKM M aITOPHTMH 34 W3CJeABAHE U [IPOEKTUPaHE Ha
ONTUIHN KOMYHUKAMOHHHM CUCTEMH C OTKpHUTA IIPpeHocHa cpeaa — [1.7.20] u [I.8.12].

DAKVATET BJEXTPO-
HUKA 1 ABTOMATHKA”




Pa3paboTkuTe ca cBbp3aHH ¢ U3MBIHEHUETO HA 12 HAYYHO-U3CIIEN0BAT CIgh
Beunuko ToBa mokasBa crmocobHOCTATE Ha Jou. A-p WEX. LlBetana I'pmroposa
[IIppbeBa 3a npoBeskIaHe HA HayIHOU3CIIENOBATENCKA M HayYHOMPUIOKHA HeiHoCT. [l
Opoii chaBTOPH B MyONMKAIMHTE 10KA3Ba yMEHHS Ha KaHIU/aTa 3a paboTa B EKHIL.

4. Ouenka Ha MeAArorn4ecKaTa MoAroToBKa M AeiHOCT Ha KAHAHAATA

Hou. n-p umx. I{erana I'puroposa I'puroposa—IllspOeBa uma 25 rogMIneH cTax KaTo
YHHBEPCUTETCKH NpenoAasares, kareapa ,,Enekrponuka™ Ha TY Codust, punuan ITnosaus.
Tst e yuacTBana B yue6HHs nIpoliec ¢ AUCLHMILIMHE, CBbP3aHH C TEMATHKAaTa Ha KOHKypca. ABTOp
¢ Ha eIMH y4eOHHUK U elHO y4eOHO nocobKe U e ChaBTop B €IHO y4eOHO nocobue. 3aemana e
peauna NIBXKHOCTH, KOUTO Ca € BHCOKA aJMHMHHCTpPATHBHA 3a€TOCT (3aM.-IeKaH U DPBK.
KaTeapa), KOETo He € IONPEYHIIO Ha Iefarornuecka i padora. Ilox HeHHO pBKOBOACTBO ca
3AMTUIN AUIUIOMHHTE cu pabotu 28 mumnomanTtu. [ou. a-p umk. I[serana I'puroposa
I'puroposa—IllepbeBa e ChPBEKOBOAKUTEN Ha IBAMA YCIEITHO 3ALIUTHIN JOKTOPAHTH, CHOTBETHO
mpe3 2016 r. m 2022 r. YyacTHeTo W B KypcoBe 3a MOBMINABaHE HAa TPoQecHOHANHATA
kBaMukanus, 12 HaydHOM3CIEOBATENCKM M 00pa30BaTeNHM IPOEKTH H PeaKIMOHHH
KOJIEKTUBHU Ha HAYYHH M3JaHUs, ONPENENICHO UMAT OTHOIIIEHWE KbM OTJIIMYHATA I1OArOTOBKA HA
KaHIuara KaTo yHUBEPCUTETCKH MperoaaBarell.

S. OcHoBHM HAYYHH M HAYYHONPHJIOKHH MPHHOCH

OcHOBHHATE IPHHOCH B TPYZOBETE Ha JOL. A-p MHK. I[BeTana I'puroposa I'puropona—
IIepbeBa ca B KaTeropusATa Ch3laBaHe HA HOBU M yCHBLPINEHCTBAHE HA ChHINECTBYBAIIH
M3CJIE0BATENICKH METOMM, KOHCTPYKIIMM U U3CIIe[iBaHKs B oOnactra Ha mpeobpasyBarendara
TEXHUKA, EJICKTPOTCXHMKATA M €JIEKTPO3aJBH)KBAHETO M II0 CIEIHWAIHO B CIEIHUTE
HalpaBJCHUA: MOJCIMPAHETO M YINPABIEHHETO HA EINeKTPOMATHUTHUTE IIPOLECH B
PE30HAHCHUTE HHBEPTOPHU CTPYKTYPH; €JIEKTPO3aIBHKBAHETO U Bh30OHOBIEMHTE €HEPIUMHH
M3TOYHHIM; CHEPrUiiHa €EKTUBHOCT; ChBPEMEHHOTO HHIKEHEPHO 00pa3oBaHHUE M HAYKA.

IIpuHocuTe B MatepuamuTe ¢ KOMTO HOL. A-p MEX. LlBeTana ['puroposa I'puroposa—
lIppGeBa yuacTBa B KOHKYpPCa MOTAT JIa CUCTEMATH3UPAHH [0 CIICIHUS HAUKH:

Hayunu npunocu, B paBHOCTOIHNTE HA Xa0UIHTALMOHEH TPY/ My0IHKALMH
- Paspaboren e MaremarMueckd aHaiM3 1O MeTOJa HA IBPBUS XapMOHHK Ha
CIIEKTPOMarHuTHUTE mnpoiecu B pesonadHceH LLC DC/DC mpeoOpasysaren ¢ KanaldTHBEH
M3XOZleH QUITHD, B OTHOCHTEIHO MIMPOK JAMANa30H Ha M3MEHEeHHEe Ha paboTHATa YeCToTa.
- Paspaboren € MaTemaTHuecKH aHaIN3, OCHOBaH Ha METOA Ha (pa30BaTa paBHHHA, Ha
CICKTpOMaroHuTHUTE npouecu B pesonanceH LLC DC/DC mpeobpasyBaren ¢ KamaluTHBEH
H3X0JIeH QUITHp, paboTell IPH YECTOTH I10-BUCOKH OT PE30HAHCHATA.

Hay4Honpuionu npHHOCH, B PABHOCTOMHHTE HA XaGHINTALHOHEH TPYI
nyO0JIUKAHH
- Uspenenn ca aHaNMTHYHM HM3pasd u ca JeUHUPAHM CXeMHH KOC(HIMEHTH 3a
OCHOBHHMTE XapaKTEPUCTHKHU U BeIH4YMHHU B cxemara Ha LLC npeobpasysareir, HeoOXoaMMH 3a
HETOBOTO MPOEKTHpAHE.
- Hoxasano €, ue mpu onpeneneHa CTOXHOCT HA YECTOTHHS KOe(HUIMNEHT, pe30HAHCHHUST
LLC npeo6pasyBaren uma MoBeAeHHE Ha HJlealeH H3TOYHHUK Ha TOK.
- Iloctpoern ca  BXONHO-M3XONHHTE XapaKTEPUCTHKH Ha pesoHaHceH LLC
npeodpasysarei, NP pasIHYHU CTOMHOCTH HA YECTOTHHS KOC(HIMEHT, 4pe3 KOHUTO Ce
OLCHSBAT KOMYTallHOHHUTE MTPOLECH B CHJIOBAaTa cXxeMa Ha Ipeobpasysarelis.

Poeae .



PAKYATET

- Ha ocnoBara na Metona Ha a3oBara paBHHHA € H3BbLPIIEH MaTeMaTH KH, e
CTaTMYHUTE M NTMHAMUYHK 3aryOd B KJIIOYOBHTE €JIEMEHTH B CXemara Ha pe3o
DC/DC npeobpasysaren, paGoTeLr Ipu 4€CTOTH MO-BUCOKH OT Pe30HAHCHATA YeCTOTA.

- V3crnezBaHo € BIMAHUETO HA OTHOLICHHETO MEX/ly CTONHOCTHTE HA HHAYKTHBHOCTHTE,
B IIpOMEHJIMBOTOKOBara YacT Ha LLC mpeo6pasyBaresns, BbpXy U3XOIHUTE, PETYIHPOBLUHUTE
U TOBAPHUTE XaPaAKTEPUCTHKH.

- Ilpennoxen W wm3cnenBaH e METOA 3a ynpaeieHue Ha pesoHancer LLC DC/DC
npeobpasysaresi, 6asupaH Ha JMHeapH3alMsATa Ha ympasispaiia (yHKIHs, upe3 KOHTO ce
nonobpsiBa Obp30AeHCTBHETO U cTabHIHATA paboTa IPH Pe3KH MPOMEHH B TOBApa.

Hay4Ho-npu/I0oKHU NPUHOCH B MyOJMKALHMATE H3BbH Xa0HIHTANMOHHHIS Tpya
- Hebunvpanu ca ycnoBusiTa 3a KOMyTalsi Ha KIFOUOBHTE MPHOOPH HPU HYIEBO
HaIpeKEHHE U HyJEB TOK Ha (a30BO yIpaBisieM pe3oHaHceH BucokodectoteH LLC DC/DC
peoOpasyBaren.
- M3Benenn ca aHaIUTHYHM 3aBHCHMOCTH, ONKMCBAIlM TPAaHMYHHTE YCIOBHS 3a
NPEMUHABAHE MEXIY PEKUM Ha HENPEKHCHAT TOK U PEXUM Ha MPEeKbCHAT TOK, IIPU CHIIHO
NPOMEHAIIM CE TOBAPH, 32 Pa3IMYHU CTOMHOCTH Ha OTHOIICHUETO MEXIY HHIYKTHBHOCTHTE.
- Ilpensioxxena e meTonuka 3a HM3rpakIaHe Ha HeJHHeeH Mojel Ha TpubaseH
IIPEBKIIIOYBAEM PEaKTUBEH ABUraren, tun 12/8, 3a cpenara na MATLAB/Simulink.
- IIpoBesieHO € CHMMyTalMOHHO M3Cle/BAHE HA BHIOBE MOJYMAlHH M AITOPUTMH 3a
YNIpaBICHUE Ha IMPEBKIIOYBACM PEAKTHBEH eleKkTpoaBurarei B cpemnara MATLAB/Simulink,
Karo ca onpesieNieHy 3aryoute u e(eKTUBHOCTTA B aCHMETPUYHHISI MOCTOB TIpeoOpasyBaten u
€JIEKTPOJIBUIBUIATE]IS.
- Pa3paboreH e MeToq 3a eKCTIEPUMEHTAIHO ONPEENSHE HA CTATHUHUTE XapaKTEPHCTHKH
Ha BBPTALIMA MOMEHT Ha MPEBKIIOYBAEM pEAKTHUBEH eJICKTPOABHIraTe]l M € H3CIIe/IBaH
QJITOPUTBM 34 YNPABICHHE B TEHEPATOPEH PEXUM Ha paboTa, MpU KOWTO ce MOCTHra
MaKCUMAITHO KOJIMYECTBO OTAAJeHA €HEPrHsl KbM OaTepusTa.
- Jlebunupany ca QyHKIMOHATHUTE 3aBUCHMOCTH M € CHCTABEH AalTOPHTBHM 32
PeryjivpaHe Ha H3XOJHATa MOLIHOCT Ype3 M3MEHEHHE Ha BPEMETO 3a IPOBEXKIAHE Ha
TPAaH3UCTOPUTE HAa MOCTOB PE30HAHCEH HHBEPTOp, PabOTEl Ha YEeCTOTH IO-BHCOKH OT
pe30HaHCHAaTa.
- Ipenmnoxen e HOB MoAXOA 3a aHANM3 HAa ENEKTPOMATHUTHHTE IIPOLECH B YCTAHOBEH
PeXHUM Ha aBTOHOMEH HHBEPTOD C KalalUTUBHO OrpaHWYaBaHE HA HATpEXEeHUSITA, upes
BBEBEIAHETO HA Koe(UITMeHTa Ha pa3kosieOaBaHe.
- PazpaboTen e anroputem 3a CHHTE3HpaHe HA M3XOJHOTO HAMPEXKEHHE HA XUOPHICH
TPaH3UCTOPHO-TUPHCTOPEH TPeoOpasyBaTesl C IOCTOSIHEH KOe()MIHMEHT Ha 3ambiBaHe M
BB3MOXKHOCT 3a peKymepanusl.
- CbCTaBeH € aNrOpHTHM 3a M3CNE/BAHE HA BXOIHMs MMIIEJAHC HA [IPOMEHIMBOTOKOB
yCHIIBaTel ¢ 00paTHa Bpb3Ka OT THUII “bootstrap”, 0CUrypsBal] BUCOK BXOICH HMIIENAHC U HUCKO
HHBO Ha COOCTBEHHU IIYMOBE.
- VI3BBpIIEH € MaTeMaTHyecKH aHAlM3 M CXeMHA KOH(UIypauus Ha pe30HaHCeH
npeoOpasyBaren 3a MHAYKUHOHHO HarpsiBane Kiac ,,E” ¢ pasiiipeH 4ecTOTeH AMAMA30H H C
OrpaHW9CHO BIUAHUE HA KOMILIEKCHHUS TOBap IpH 3ana3pane Ha Bucok KITJ] .
- IIpennoxeno e peuenue, Ha 6a3aTa Ha MPOrPAMUPYEMO JIOTHYECKO YCTPOHCTBO THIT
FPGA, 3a ynpaBienue Ha CTHIIKOB JBUTaTEl C PeXHM Ha cnypaHe oT Buaa ,,advanced current
decay mode*.
- CheTaBeH € anropuThM 3a aHATIOTOBO MOJIETHpPAHE, YPe3 KOMIOThPHHS CUMYJIaToOP
PSpice, na nosumagam DC/DC npeoGpasyBaten, yIpasIisiBaH Mo CpenHara CTOHHOCT Ha TOKa
Ipe3 MHIYKTUBHOCTTA.
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- Paspa6oren e ¢pynknuonanex moaen va IGBT TpansucTop 3a koMo
PSpice, upes momenupane Ha BXOJHHTE U U3XOIHUTE My NapaMeTpH.

- V3BeneHn ca aHanuTHYHM WU3pa3u, OMKCBAIM €JEKTPOMATHHTHUTE IIP
CICKTPO3aBIIKAILA CUCTEMA, ChCTOSMIA C€ OT U3TOYHHMK HA €HEPIUs, HHBEPTOP M O€3YETKOB
IIOCTOSIHHOTOKOB JIBUTATell NpH NpHUJlaraHe Ha pa3jIMYHM METOAX 3a [IMPOYHHHO-UMITYJICHA
MOJy/allis U BEKTOPHO yTpaBjeHHE.

- AHanusupaHu ca TEHAEHIMHTE U MOTPEOHOCTUTE HA ChBPEMEHHATA MHIYCTpHUS W
CBOTBETCTBUETO MEXAYy HEOOXONMMUTE YMEHHUS M MPENONABAHUTE MPEAMETH MPH
IIOATOTOBKATa Ha HHXKEHEPHHU Kaapu. [IpencraBenn ca ocHOBHUTE (HaKTOPH, KOUTO MOAIIOMAraT
npujaraHeTo Ha napagurmara Uuaycrpus 4.0.

- IIpensioxena e aBTopcka METOMKA M &JITOPUTHM 3a PelllaBaHe Ha 0OpaTHaTa 3a1a4a Ipy
UHXEHEPHOTO IPOEKTHPaHE M U3CJIEABAHE HA ONTHYHKU KOMYHUKAIIMOHHHU CHCTEMH C OTKPUTA
IIPEHOCHA Cpelia OT TUMa “3eMs-3eMs".

- Paspaboten e anropuTsM 3a ompefensHe Ha MHHMMAJIHO Pa3cTOSHHE HA CHCTEMa 3a
OpoeHe Ha OTOHH IIPU PErHCTPUPAHE HA MHOTO C1a0K ONTHYHH CHTHAIH.

- IIpoextrpan 1 u3pabOTEH € HOB YpeJ 3a aKyCTHYHO W BH3YallHO JE€MOHCTPHPaHe Ha
KOPIIYCKyJIIpHATa IPUPO/ia Ha CBETJIHHATA.

6. 3HaYMMOCT HA NPHHOCHTE 32 HAYKATA H NPAKTHKATA

Ouenxka 3a nou. 1-p umx. I{petana [puroposa ['puroposa-11[bp6epa B HayUHHTE Cpenn
Ca UMTHpaHusATa, Hanu4yHy B 6asute nanuu Ha WEB of SCIENCE, SCOPUS u np. 3a nepuona
2008-2024 rop. ca ycranosenu 112 nutupanus Ha 45 my6nukanuu. [0siMa 4act oT TAX ¢a OT
dy)XAW aBTOPH, KaTo B pe3ylTar Ha TOBAa KaHAWJATbT UMa HHAEKC Ha Xupin 7 (6e3
aBTOUMTHPAHUATa 5). Ts € pbKOBOAHMIA M ydyacTBaja B JBAHANECET MEXIYHAPONHH U
HalMOHAIHY HAaY4YHH WJIK 00pa30BaTe/IHU [IPOEKTH, MPSKO CBLP3aHU C HHOBATUBHH METOIU B
ChBPEMEHHATa MpeoOpasyBaTesiHa TEXHHKA, PE3yATaTUTe OT KOUTO ca JOKJIA[BaHM Ha
MEKAYHAPOIHH MHAEKCUPaHH KOH(EPEHIMH 1 CIIHCaHKs. 3a OTOENI3BaHe ca U roneMus 6poit
WICHCTBA B KOMHUCUHU U pbKoBOAHHM oprand Ha TY Codwus, dumuan I[Tnosaus. ToBa Mu naBa
OCHOBaHMC 1A 3aKyoya, 4e nou. A-p uHxK. LiBetana I'puroposa I'puroposa—IllspGesa e
YTBBDICH H3CIIEN0BATEII, MPEACTaBUJI DPE3YNTATUTE CH B M3BECTHH HAYYHH CIHCAHHUS U
KOH(epeHIUY B 001aCTTa Ha KOHKYPCa M OCHLIECTBUIT TEXHONOTHYEH TpaHC(ep Ha HaydHHTE
CH ITIOCTHIKCHHUS B IIPAKTUKATA.

7. Kpuruunu 6e/1e)KKH U NpenopbKu

Hsmam chbliecTBeHY KPUTHYHK GEIeXKKH IO NPECTABEHUTE MaTepHaty 3a KOHKYpCa.
IIpenoppuam Ha KaHaMZaTa Ja NPOALKH paboTa B 06JACTTa HA HOBO MOKOJEHHE
BUCOKOYECTOTHH  [peoOpayBaTelHd  YCTPOHCTBA C  NPHIOKEHHE B  ChbBPEMEHHHS
CJIEKTPOTPAHCIIOPT M BB30OHOBAEMMTE E€HEPrHiHM H3TOYHMIM W MPOONEMHTE, CBBP3aHH C
TXHOTO OB/ICIIO U3MOI3BAHE U yNpaBieHue. He ca mpuiioxkeHy TOKYMEHTH 3a BHEAPSBAHUS, 4
TaKMBa HECBMHEHO HMa, OTYMTAUKH yCIEXUTE B TOBA OTHOLIEHHME Ha KOJIEKTUBA, C KOWTO
pabotu.

B Opnemwte cu nelicTBus na 3axpa60un paboTata ¢ JOKTOPAHTHTE W YCIEBAEMOCTTA
IIpY 3allATaTa HAa TEXHUTE NUCEPTalWH, C Le Ja Ipefase CBOS OMUT IPH MOJArOTOBKATa Ha
Mitanu HaydHd paboTHuim koM TY Codus, unuan [Tnopaus

8. Jluynm BrieyaT/IeHHs M CTAHOBHINE HA PelleH3eHTA

Iosnasam nou. a-p umxk. I{serana ['puroposa Ipuroposa—Illbp6esa owwe 0T HAYATOTO
Ha HelHaTa akajeMu4Ha Kapuepa. ViMaMm nudeH mormen BbpXy HeifHatra pa6ora Kato
IpenofaBare/l U Hay4yeH pabOTHHK. Td e H3KIFOYUTENHO KOPEKTHa KbM KOJIErHTEe CH |
OTrOBOPHA KbM aJMUHHUCTPATUBHATA ¥ HAYUHOM3CIIe/IOBATENICKA PAbOTA.
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Hsamam yuyacte ¢ gmom. na-p wumk. lLlgerama I'puroposa I'puroposa —
CbBMECTHM MyOJMKAallMH M IPOEKTH. BrieyarneHHATa MH 3a Hes ca H3ISI0 AOBAVS =

MPENOCTABEHUTE MATCPUATH 3a KOHKypca, OT HaJl4HaTa Npo)eCHOHAIHA HH(POPMAIHUS B
HHTEPHET ¥ OT HAKOM Hay4HH KOH(EpeHLUH, Ha kKouTo ¢ yuacTBajia — ET, SIELA, ELMA. Bs3
OCHOBaA Ha Ta3Hu HH(l)OpMaLII/IS{, CHHUTaM, 4€ Ts € OIIUTCH U I[O6p€ IMOATOTBCH IIperoagaBarei 1mo
,»CHII0BA €JIEKTPOHMKA™ U MO-CHELHAIHO 10 CIelU(UYHI METOIH 33 MPOEKTHPAHE U AHAIH3
Ha HMHOBAaTHBHU BHCOKOYECTOTHM IIpeoOpa3syBaTelHH CHCTEMH Ha EJEKTPHYECKAa EHEpPIHs.
AKTHBHaTa MyONIMKaUMOHHA ISHHOCT I10Ka3Ba, Ye Ts € aKTUBEH U3CIe0BaTell, T03HABA MHOTO
A00pe CHCTOSHHETO M HAy4HTE MOCTHIXKEHUS B 0ONACTTa, B KOSTO pabOTH M MMa BHIKIAHE 3a
HaCOKHUTE Ha ObJELIUTE CH Hay4H W3CJIEABAHMNS.

SAKJIIOYEHUE

Bb3 ocHOBa Ha 3aM03HABaHETO C MPEICTABEHUTE HAYYHH TPYIOBE, TAXHATA 3HAYUMOCT,
ChAbPXKALIUTE C€ B TAX HAy4HH, HAyYHOIPUIIOKHH U IPHIOKHHM NPUHOCH, HAMHPaM 3a
OCHOBATEJIHO Ja MPe/AJIoka o1, A-p uHxK. LiBetana I'puroposa ['puroposa—IllspOeBa na 3aeme
aKaJ€MU4HaTa JIBXKHOCT ,mpodecop” B  npodeCHOHATHOTO  HampaBleHHe 5.2.
Enexrporexuuka, eneKTpOHMKa W  aBTOMATdka 1O  CHENHATHOCTTa ,,ENeKTpoHHH
npeoOpazyBarenu.

[Hara 26.06.2024 r PEIIEH3EHT:
/npog. 0-p unxnc. H. Maoscapos/
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on the competition for the occupation of the academic position of "Pro W’_L/

in a field of higher education 5. Technical Sciences,
in professional field 5.2. Electrical Engineering, Electronics and Automation,
Scientific subject: Electronic converters,
published in the State Gazette No. 23 from 19.03.2024.
with a candidate: Assoc. Prof. Eng. Tsvetana Grigorova Grigorova-Shtarbeva, PhD

A member of the scientific jury: Prof. Eng. Nikolay Madzharov, PhD, TU Gabrovo

1. General and biographical data

The competition for the academic position of "Professor' is announced for the needs of
the Department of Electronics at the Faculty of Electronics and Automation, TU-Sofia, Plovdiv
Branch. The announcement for the competition is published in the State Gazette No.23 from
19.03.2024 and on the website of TU-Sofia. The only candidate for the competition is Assoc. Prof.
Tsvetana Grigorova Grigorova-Shtarbeva, PhD, currently holds the position of Associate
Professor at the Department of Electronics at the Faculty of Electronics and Automation, TU-
Sofia, Plovdiv Branch.

Assoc. Prof. Eng. Tsvetana Grigorova Grigorova-Shtarbeva, PhD graduated in 1991 from
Technical University of Sofia, specialty "Electronics and Microelectronics”, obtaining the
qualification of Master — Engineer in "Electronics and Automation". Additionally, in 1994 she
graduated as a teacher in "Engineering Pedagogy" at the Free Faculty of the Technical University
of Sofia.

In the years 1992-1998 she was a regular doctoral student at the Department of Electronics
and Electronic Technologies of TU-Sofia, Plovdiv branch. In 2001, Tsvetana Grigorova Grigorova-
Shtarbeva defended his dissertation thesis "Investigation and Simulations of Autonomous Inverters
with Limiting Diodes" and received the educational and scientific degree "Doctor" in the scientific
specialty "Electronic Converters".

The professional career of Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva is mainly
associated with TU - Sofia, Plovdiv Branch. She started in 1998 as a technologist at the
Department of Electronics and Electronic Technologies, and within a year, she was elected as an
assistant professor. In the period 2000 - 2001, she was a Senior Assistant Professor and a Chief
Assistant Professor from 2001 to 2008 in the same department. She was habilitated in 2008 in the
scientific specialty "Electronic converters," and until now, she is an Associate Professor at the
Department of Electronics of TU - Sofia, Plovdiv Branch.

In addition to in-depth scientific research work, the candidate has extensive administrative
and public activities: Vice-Dean of the learning activity at the Faculty of Electronics and
Automation, TU-Sofia, Plovdiv Branch from 2019- 2023 and Head of the Department of
Electronics from 2023 until now in the same faculty.

Assoc. Prof. Eng. Tsvetana Grigorova Grigorova-Shtarbeva is an Expert-evaluator of
project proposals for competitions funded by the Scientific Research Fund and a Member of the
Editorial Board of MDPI Journals in the period 2020 - 2024.
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2. General description of the submitted materials N‘é"/«‘nan NAOBAVE
The candidate has submitted a list of publications on the dissertation (6 pcs.), & i
scientific and applied works submitted for the procedure for awarding in 2008 the academic
position Associate Professor (27 pes.; 1 book chapter and 2 university textbooks and 3 research
projects) and a list of scientific publications used for registration of an academic position in the
Register for Academic Positions and Dissertations of the NACID (39 pcs.).

The candidate participated in the announced competition with a list of a total of 47
scientific papers, 1 university book and 2 university textbooks, which were published after the
participation in the competition for the academic rank of Associate Professor and were not
included in the registration for an academic position in NACID.

Of the scientific papers submitted for participation in the competition, 31 are scientific

publications in conferences and journals in Bulgaria that are refereed in Scopus [B.4.1 — B.4.11,
7.1 = I".7.20], one paper is published in an international journal refereed in Scopus with impact
rank (SJR) [3.31.2] and three in Impact Factor Journals [B.4.12, 3.31.1 and 3.31.3]. The remaining
12 articles and papers [I'8.1 —I".8.12] have been presented at scientific forums in Bulgaria and
abroad, which have not been refereed in world-renowned databases. 42 papers were written in
English and 5 in Bulgarian;

The candidate has 2 self-contained publications. In 14 publications, the candidate is the first
author, in 27 publications, the candidate is the second author, and in 4, the candidate is the third
author. According to the number of co-authors, with one co-author, there are 19 pieces; with two
co-authors, there are 24 pieces, and with three co-authors, there are 2 pieces.

On the groups of indicators for the fulfillment of the minimum national requirements,
Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva has presented evidence of points collected
as follows:

Group of Indicators A (at least 50 points) — PhD thesis for achieving Educational and Scientific
Degree “Doctor” — 50 points in total;

Group of Indicators B (ar least 100 points) — B4 published monograph or equivalent scientific
publications (not less than 10) in editions that have been referenced and indexed in word-
renowned scientific information database — 12 publications of varving numbers of authors
(publication B4.8 — has three co-authors and the points for it should be 20) — Total 280 points;
Group of Indicators I' (Minimum national requirements - at least 200 points. Minimum
requirements by the Regulations for the terms and conditions in holding academic positions of
Technical University Sofia for occupying the academic position “professor” — at least 250 points)
— I'7 scientific publications in refereed and indexed in world databases — 20 publications with
different number of authors — 338.3 points; I'8 scientific publications in non-refereed peer-
reviewed journals or in edited collective volumes — 12 publications with different number of
authors — 110.02 points. Total 448.32 points.

Group of indicators [I (at least 100 points) — {12 citations in scientific journals, refereed and
indexed in world-known databases — 21 publications have been cited a total of 70 times — 700
points; 13 citations in monographs and collective volumes with scientific peer review — §
publications and 1 university book have been cited a total of 9 times — 27 points; {14 citations or
reviews in non-refereed journals with scientific peer review — 7 publications have been cited a
total of 7 times — 14 points. Total for indicator [ — 741 points.

Group of indicators E (ar least 220 points) — E17— supervisor of one successfully defended PhD
student — 40 points; E18 — participation in 7 national scientific or educational projects — 70 points;
E19- participation in 3 international scientific or educational projects — 60 points; E20 —



textbook or textbook used in the school network published — 40 points; E24 — 2 university
textbooks or textbooks used in the school network published — 31 points; E29 — one scientific or
educational project led — 20 points. Total for indicator E — 281 points.

Group of Indicators XK (af least 120 points) — lectures at TU-Sofia for the last three years —
380 hours in eight disciplines — AMPPU, PT, TES, ICS, E, IPEEP, TZU, EEP — 380 points.
Group of indicators 3 (ar least 20 points) — 3 scientific publications in journals with impact
Jactor (IF of Web of Science) and/or with impact rank (SJR of Scopus) — 30 points in total.

The minimum national requirements by the Regulations of the Law for the Development
of the Academic Staff in Bulgaria and also the minimum requirements by the Regulations for the
terms and conditions in the holding of academic positions of Technical University Sofia for
occupying the academic position "professor” (A—X) are 860 points. The points of Assoc. Prof.
Tsvetana Grigorova Grigorova-Shtarbeva submitted for the competition are 2210.32, i.e., the
fulfillment of the indicators is 257 %.

With the submitted materials—12 scientific publications, equivalent to a monograph, 35
scientific publications, references for citations, lecture series, and participation and leadership of
scientific projects—the candidate fully meets the minimum national requirements for the
academic position of "Professor" in the field of "Technical Sciences" in higher education, laid
down in Art. 2b of the Development of Academic Staff in the Republic of Bulgaria Act
(DASRBA).

3. General characteristics of the applicant’s scientific and scientific-applied activities

The single candidate in the competition's scientific and scientific-applied contributions are
in the field of high-frequency electrical energy converters. New algorithms have been developed
for the control, modeling and study of electronic converter elements and components to improve
their technical performance, overall size and cost-effectiveness. In teaching and engineering
practice, much of the analytical and experimental work performed has been multiplied.

The 12 scientific papers presented by Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva
on indicator "B", as equivalent to a monograph, are thematically summarized under the common
title "ANALYSIS, MODELING AND DESIGN OF A RESONANT DC/DC CONVERTER
WITH THREE REACTIVE ELEMENTS IN AN LLC-TYPE RESONANT CIRCUIT". They
contain the results of applied research in two main areas:

- Analysis, modeling, and design of electromagnetic processes in a resonant LLC DC/DC
converter with capacitive output filter, using the first harmonic approximation method —
publications [B.4.1], [B.4.2], [B.4.3] and [B.4.4];

- Analysis, modeling, and design of electromagnetic processes in a resonant LLC DC/DC
converter with capacitive output filter by the state plane method — publications [B.4.5], [B.4.6],
[B.4.7], [B.4.8], [B.4.9], [B.4.10], [B.4.11] and [B.4.12].

The main objective of the research is to develop a methodology for the analysis and design
of multilevel DC/DC converters to improve their energy parameters.

The studies in the publications, excluding publications equivalent to a monograph, can be
divided into six thematic areas:

- Analysis, study and modeling of a phase-shift controlled tesonant LLC DC/DC converter —
publications [I".7.1], [".7.2], [[".7.3], [['.7.4] and [I".7.5];
- Investigation of control algorithms for a reversible converter supplying a switched reluctance
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motor in motoring and generating modes of operation with consideration of
efficiency and torque ripples — publications [I".7.7], [[".7.8], [".7.9], [I".7.10], [3.31.
[I'.7.12] and [I'.7.13];

- Increasing (further development) of existing knowledge in the field of autonomous electrical
energy converters — publications [I'.7.19], [I".7.6], [T".8.1], [I".8.2], [I'.8.3], [[.8.4], [I".7.14],
[I.7.16], [I".7.17] and [2K.31.3];

- Analysis and study of modulation types in a brushless motor control converter (BLDC) —
[I".8.9], [I".8.10] and [T".8.11];

- Research and introduction of new methods, platforms and software tools in the training of
engineering students - publications [I".7.15], [['.7.18], [[".8.5], [I".8.6], [T".8.7] and [I".8.8];

- Development of mathematical methodologies and algorithms for the research and design of
optical communication systems with open transmission medium — [I".7.20] and [I".8.12].

The developments are related to the implementation of 12 scientific research projects. All
this proves the abilities of Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva for conducting
scientific research and applied research. The large number of co-authors in the publications shows
the candidate's teamwork skills.

4. Evaluation of the applicant's pedagogical and educational activity

Assoc. Prof. Eng. Tsvetana Grigorova Grigorova-Shtarbeva, PhD has over 25 years of
experience as a university lecturer at the Technical University of Sofia, Plovdiv Branch,
Department of Electronics. She has been involved in the teaching process with subjects related to
the theme of the competition. She has authored one textbook and one textbook manual and has
co-authored one textbook manual. She has held a number of positions with high administrative
workload (Vice-Dean of learning activities and Head of Department), which has not interfered
with her teaching work. Under her supervision, 28 graduates have defended their theses. Assoc.
Prof. Tsvetana Grigorova Grigorova-Shtarbeva is the co-supervisor of two successfully defended
PhD students, respectively, in 2016 and 2022. Her participation in professional development
courses, 12 research and educational projects, and editorial boards of scientific journals definitely
have a bearing on the candidate's excellent preparation as a university lecturer.

5. Basic scientific and applied-science contributions
The main contributions in the works of Assoc. Prof. Tsvetana Grigorova Grigorova-
Shtarbeva are in the category of creation of new and improvement of existing research methods,
constructions and studies in the field of power electronics, electrical engineering, and electric
drives and especially in the following areas: modeling and control of electromagnetic processes
in resonant inverter configurations; electric drive and renewable energy sources; an energy
efficiency; a modern engineering education and science.
The contributions in the materials presented by Assoc. Prof. Tsvetana Grigorova
Grigorova- Shtarbeva in the competition can be systematized as follows:

Scientific contributions in publications equivalent to habilitation thesis
- A mathematical analysis of the electromagnetic processes in a resonant LLC DC/DC
converter with a capacitive output filter, using the first harmonic approximation method,
is developed over a relatively wide variation of the operating frequency.
- A mathematical analysis, based on the state plane method, ofthe electromagnetic processes
in a resonant LLC DC/DC converter with a capacitive output filter operating above the
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resonant frequency.

Scientific and applied contributions in the publications equivalent to a habilitation thesis

- Analytical expressions are derived, and circuit coefficients are defined for the main
characteristics and quantities in the circuit of the LLC converter that are necessary for its
design.

- It has been proved that for a given value of the frequency coefficient, the resonant LLC
converter has the behavior of an ideal current source.

- The input-output characteristics of a resonant LLC converter, at different values of the
frequency coefficient, are plotted, by which the commutating switching mechanisms in the
power converter circuit are evaluated.

- The state plane method is used to perform a mathematical analysis of the static and dynamic
losses in the resonant LLC DC/DC converter switching elements operating above the
resonant frequency.

- The influence of the ratio between the inductances in the AC part of the LLC converter on
the output, control, and load characteristics is studied.

- A control method for a resonant LLC DC/DC converter based on the linearization of the
control function is proposed and investigated. This method improves the fast performance
and the stable operation under abrupt load changes.

Scientific contributions in publications beyond the habilitation thesis

- The switching conditions of the switching devices at zero voltage and zero current of a
phase-shift controlled resonant high-frequency LLC DC/DC converter are defined.

- Analytical dependencies describing the boundary conditions for the transition between
continuous current and discontinuous current modes under highly variable loads are
derived for different values of the inductances ratio.

- A methodology for synthesizing a nonlinear model of a three-phase switched reluctance
motor, type 12/8, for the MATLAB/Simulink environment is proposed.

- A simulation study of modulation types and control algorithms for a switched reluctance
motor in the MATLAB/Simulink environment is conducted, and the losses and efficiencies
in the asymmetrical bridge converter and the electro-motor are determined.

- A method for experimentally determining the static torque characteristics of a switched
reluctance motor is developed. A control algorithm is investigated in generating mode,
where the maximum amount of output energy transferred to the battery is achieved.

- The functional dependencies are defined, and an algorithm for output power control is
created by varying the transistors' turn-on time of a full-bridge resonant inverter operating
above the resonant frequency.

- A new approach, introducing the dissipation factor, is proposed for analyzing the steady-
state electromagnetic processes of an autonomous inverter with capacitive voltage
limiting.

- Analgorithm for synthesizing the output voltage in a hybrid transistor-thyristor converter
with a constant duty cycle and recuperation capability is developed.

- An algorithm was developed to study the input impedance of an AC amplifier with
bootstrap feedback. This algorithm provides high input impedance and low self-noise.

- A mathematical analysis and circuit configuration of a class "E" resonant induction heating
converter with an extended frequency range and limited influence of the complex load
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- A solution based on an FPGA-type programmable logic device for controlling a stepper

while maintaining high efficiency has been performed.

motor with an "advanced current decay mode" is proposed.

- An algorithm for analog behavioral modeling using the PSpice simulator of a boost
DC/DC converter controlled by the average current-mode control is proposed.

- A complete dynamic behavioral model of an IGBT transistor is developed for the PSpice
simulator by modeling its input and output parameters.

- Analytical expressions describing the electromagnetic processes in an electric drive
system, including a power source, an inverter, and a brushless DC motor, are derived using
various methods of pulse-width modulation and vector control.

- The trends and needs of modern industry and the correspondence between the required
skills and the subjects covered in engineering students' training are analyzed. The main
factors that support the implementation of the Industry 4.0 paradigm are presented.

- Anauthor's methodology and algorithm for solving the inverse problem in the engineering
design and research of optical communication systems with an open transmission medium
of the ground-to-ground type is proposed.

- An algorithm is developed to determine the minimum distance of a photon counting
system when registering weak optical signals.

- A new simple handheld device has been designed and fabricated to acoustically and
visually demonstrate the corpuscular nature of the light.

6. Significance of contributions to science and practice

Evaluation for Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva, in the scientific
circles, are the citations available in the databases of WEB of SCIENCE, SCOPUS, etc. For the
period 2008-2024 112 citations of 45 publications have been established. Most of them are from
foreign authors, as a result of which the candidate has a Hirsch index of 7 (excluding self- citations
5). She has led and participated in twelve international and national scientific or educational
projects directly related to innovative methods in advanced transduction engineering, the results
of which have been reported in internationally indexed conferences and journals. The large
number of memberships in committees and governing bodies of TU Sofia, Plovdiv Branch are
worth mentioning. This gives me reason to conclude that Assoc. Prof. Tsvetana Grigorova
Grigorova-Shtarbeva is an established researcher, who has presented her results in renowned
scientific journals and conferences in the field of competition and has made technological transfer
of her scientific achievements into practice.

7. Critical comments and recommendations

I have no significant critical remarks pertaining to the materials submitted. I recommend
the candidate to continue working on the new generation of high-frequency converters used in
modern electric transport and renewable energy sources and problems related to their future
utilization and control. There are no implementation documents attached, and there undoubtedly
are, given the success in this respect of the team with which she works.

In its future actions to intensify the work with doctoral students and the success rate in the
defense of their PhD theses. In this way, she will pass on her experience in the training of young
researchers at TU- Sofia, Plovdiv branch.
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8. Personal impressions and opinion of the reviewer

I know Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva since the beginning of her

academic career. I have personal insight into her work as a lecturer and researcher. She is
extremely fair to her colleagues and responsible for administrative and research work.

[ have no involvement with Assoc. Prof. Eng. Tsvetana Grigorova Grigorova-Shtarbeva in
joint publications and projects. My impressions of her are based entirely on the materials provided
for the competition, the professional information available on the Internet, and some scientific
conferences she has participated in, such as ET, SIELA, and ELMA. Based on this information, I
believe that she is an experienced and well-prepared lecturer in Power Electronics, particularly in
specific methods for the design and analysis of innovative high-frequency power conversion
systems. The active publication record shows that she is an active researcher, knows very well the
state of the art and the state of the art in her field, and has a vision for directions of her future
learned research.

CONCLUSION
Based on the familiarity with the presented scientific works, their significance, the
scientific, scientific-applied and applied contributions contained therein, I find it justified to
propose Assoc. Prof. Tsvetana Grigorova Grigorova-Shtarbeva, PhD to occupy the academic
position "Professor'" in the professional field 5.2. Electrical Engineering, Electronics and
Automation in the specialty "Electronic Converters".

June 26, 2024 Reviewer:
Gabrovo /Prof. Eng. Nikolay Madzharov, PhD/



