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MO KOHKYpPC 3a 3aeMaHe Ha akagemMmmnyHa ANbXHOCT ,,npod)ecop

no npodecnoHanHo HanpasneHve 5.2. EnekTpoTexHuka, enekTpoHuKka u aBTomaTumka,
cneumanHocT ,EnekTpoHHu npeobpasysaTtenn’
obsseH B [1B 6p. 23/19.03.2024 3a kategpa ,EnektpoHuka“, GakynteTa no enekrpoHuka un
aBTomaTtuka, TY — Codhms, Gunuan lNnosaus
c kaHaungart: LisetaHa Npuroposa puroposa-LLbpbesa, 4OKTOP, AOLEHT
UneH Ha Hay4HO Xypu: un.-kop. leoprn CnasyeB MuxoB, JOKTOP Ha HayKuTe, npod)ecop

1. OOWK NONOXeHUs n 6uorpad)uqnu DaHHU

1991 r. B TexHUYecKns yHUBepCcuTeT — Cochﬂ dakynTeTa no EneKTpOHHa TEXHY
HoMorum, cneumanHocT: “ENeKTpoHHa TeXHUKa 1 MukpoenekTpoHuka”, B rognHute 1992-
1994 npupobusa keanudukauusaTa ,MHxeHepHa negarornka” (MHxeHep ¢ yumTerncka npa-
BocrnocobHocT) oT CBoboaHusa cdakynteT Ha TY — Codus. Npes 2001 r. 3awmTasa gncep-
Tauusa Ha Tema ,M3cnegBaHe M cumynauuMm Ha aBTOHOMHU MHBEPTOPWU C OrPaHUYUTENHU
avoan“ n e npucbaeHa ot BAK obpasoBaTenHaTta n Hay4Ha cTeneH ,[JOKTop” no cneunan-
HocTTa ,EnekTtpoHHu npeobpasyeatenun”. B rognHunte 1998-1999 e TexHonor kbM Katefpa
“EnektpoHunka u EnektpoHHu TexHonorun” TY — Codusa, Gunuan lNnosaus, a cnep Tosa
[0 2008 r. e nocrnenoBaTeniHO aCUCTEHT, CTapLUM aCUCTEHTU U FMaBeH aCUCTEHT B CbLlyata
kategpa. OT 2008 r. 10 MOMEHTa € ,A0LEHT" B NpodecMoHanHo Hanpasnexue 5.2. Enekr-
POTEXHUKA, ENEKTPOHUKA U aBToMaTKKa, creumanHocT ,EnekTpoHHn npeobpasysatenu” B
CbLUOTO 3BEHO.

2. O0OwWwo onucaHue Ha nNpeacTaBeHUTe MaTepuanu

KanauaaTbT B KOHKYpCa 3a akafemundHaTa gnbXHoOCT ,npodecop” gou. A-p puropo-
Ba-lLlbpbesa e npeacTaBuna BCUYKK HEOOXOAMMM JOKYMEHTHW, cbrnacHo lNpaBunHuka 3a
3aeMaHe Ha akageMuvHu gnwxHoctn B TY — Codus.

Jloka3zaTencTBEHUAT MaTepuan 3a U3NbJIHEHUE HA MUHUMaNHUTE U3UCKBaHWS 3a 3a-
eMaHe Ha akageMuyHarta AnbXHocT ,npodecop” B TY — Codums oTroBaps Ha cnegHus
Opon TOYKM:

Moka3zaten A — 50 T. (MuH. 50). MonyyeHa gunnoma 3a ,gokTop” 27067/19.03.2001
faneHa ot BAK, komucus 05, npotokon Ne 1 ot 08.01.2001 r;

MNokasaten B — 280 T. (MuH. 100). Mpeactasexu ca 12 6p. paBHOCTONHU HA MOHOTr-
padhuueH Tpya nybnvkauum, KoMTo ca B peepupanH 1 UHAEKCMpaHu B CBETOBHOU3BECT-
H1 6asn gaHHW ¢ HaydHa uHdopmaums (Scopus n Word of Science). CuctematusnpaHute
nybnukaummn ca TematniHo obeanHenn B ,AHanuns, moaenupaHe v NpoekTupaHe Ha peso-
HaHceH DC/DC npeobpasyBaten ¢ Tpu peakTUBHW enemMeHTa B TPenTALKnA Kpbr OT TUN
LLC".

Mokaszaten I — 448 1. (MuH. 250). MpeacTaseHun ca 32 6p. HayyHu nybnukauuy, oT
kouto 20 [['7.] ca B pedepupaHu 1 NHAEKCUPaHW B CBETOBHOM3BECTHU Dasu AaHHK C Ha-
yuHa nHdgopmauus (338 1.), a octananute 12 [8.] ca B HepedepupaHu cnucaHns ¢ Hayu-
HO peLieH3NpaHe Unn B peakTupaHu KonekTneHu Tpygose (110 1.). [1se ot nybnukauuute
ca camocToAaTenHu [[7.14 n 8.7];

Mokazaten O — 733 T. (MuH. 100) oT kouTo 70 LUTUPEHUA B HAYYHUN U3[OAHUA, pede-
PUPaHW 1N NHAEKCUPAHN B CBETOBHOW3BECTHW 6asn AaHHM C HayyHa MHopmaumsa no no-
kazaTten [12 (700 7.) 1 uutupare no nokasarten 413 (3 1.) u 15 uutnpaHus B Hepedepu-
paHW CNNCAHMS C Hay4YHO peleHsupaHe no nokasaten 114 (30 1.); B npeacrtaBenns cnu-



CbKbT Ha UMUTUPaHUA HE Ca BKIIOYEHW WU3NOM3BaHUTE 3a perucrpa
ANBXHOCT ,A0LEHT" B peructbpa Ha HALWA.

E19 (yyactve B mexayHapoaeH HayyeH unu obpasoBaTeneH npoekT) — 60 T.; E20 (pbKo-
BOACTBO Ha HauMoHaneH obpasosareneH npoekT) — 20 T.; E23 (nybGnukyBaH yHUBEpCUTET-
CKn y4ebHuK) — 40 1.; E24 (nybnukyBaHo yHUBepcuteTcko yuebHo nocobue) — 31 T.; E29
(PBKOBOACTBO Ha Hay4eH unu obpasoBaTteneH NpoekT) — 20 T.;

Mokasarten X — 380 1. (MuH. 120) Cnopep npeacTaBeHaTa oduumanHa cnpaska,
npes nocneaHuTe Tpu roauHu gou. a-p LiBetana Npuroposa-LlbpbeBa e nposena obLyo
380 4aca nekuun BbB PakynteTa No eNeKTPoHVWKa 1 aBTomMatuka u dakynrera no Maluu-
HOCTpOeHe 1 ypefdocTpoeHe hununana Ha TY — Cochus B Mnosaums.

Mokasaten 3 — 30 1. (MuH. 20) MNMpeacTaBeHn ca 3 Hay4yHU Nybnukaumuy B cnvcaHust ¢
¢ umnakT daktop IF nwmnu ¢ nmnakt pavr SJR — cboTBeTHO B Special Issue of Physica
Scripta (IF=1.032)/SJR=0.441 / Q2, Scopus/WoS, B Applied Sciences (Scopus/WoS Q2/
IF=2.7) n Int. J. of Power Electronics and Drive Systems (Q3, SIR=0.350, Scopus).

O6Lo, npeacraBeHuTe B KOHKypca nybnukauum Ha gou. a-p LiBetana puroposa-
Lbpbesa ca 47. OT TaAx 12 ca paBHOCTOWHMUTE Ha MOHOrpacuyeH Tpya (BKMOYEHU B NO-
kasaTten B), 35 B KoHKypca 3a npodecop (32 — BkntoyeHu B nokasaten IM n 3 — BktoYeHN B
nokasaren 3).

3. O6wa xapaKkrepucTUKa Ha Hay4yHou3cnegoBaTenickaTta U Hay4YHOMpPUIIOXKHaTa
OEeWHOCT Ha KaHaupaTa

MNpencrtaBeHa e cnpaBka 3a y4acTUETO Ha kaHguaaTta B 12 HayyHu n obpasoBaTenHu
npoekTa crnej npeauviHata xabunutauusa 3a ,goueHTt”. Ha 2 ot gorosopute (1 HayyeH no
BbTpeLwWwHna koHkypc Ha HUAC n 1 obpasoBateneH — ,CTyaeHTcku npaktukn® Ha MOH),
pou. o-p LieetaHa [puropoBa-lLbpbeBa e Guna pbkoBoguten. [JoroBopuTe, C HENHO
yyacTtue ca 10, oT KOUTO 7 C HauuoHaneH n 3 — ¢ MexayHapoAeH xapakrtep. TematukaTa
Ha BCWUYKM [JOrOBOPU € MpPSiKO CBbp3aHa C HayvyHo-u3cnegoBaTenckata u yyebHo-
negarornyeckata genHocT Ha gou. a-p LiBetaHa [puroposa-Lbpbesa.

B peauua nybnukauum Ha kaHgupaTta ca BUAHW NPUNIOXHU NpuHOCcK. KbM Tax morar
[a ce oTHecaT: MeToAaukaTa 3a onpegensHe Ha onTumManHus 6poin cdasn npu nsrpaxgaHe-
TO Ha MHoroaseH noHmxkasaly DC/DC npeobpasyBaTten, B 3aBUCUMOCT OT KOHKPETHUTE
WUHAYCTPUANHN NPUNOXEHUS; NpeanoxeHaTa CXeMHa KOHurypaumsa Ha pe3oHaHCceH npe-
obpasyBaTen 3a MHAYKLMOHHO HarpseBaHe knac ,E”; napameTpusnpaHeTo n BrpaKaaHeTo
Ha mogenu B cumynaTtopa OrCad PSpice; cbagaBaHeTOo Ha ype[ 3a akyCTUYHO 1 BU3yanHo
AEMOHCTPUPAHE Ha KopnycKynapHaTa npupoaa Ha ceeTnuHarta u ap.

4. OueHka Ha negaroruyeckarta noAroToBka U AeMHOCT Ha KaHauaaTa

OT 3aBbpLUBAHETO Ha BUCLLETO cu obpasoBaHue gou. a-p Mpuropoea-LLbpbesa e Ha
paboTta BbB chununana Ha TY — Cochua B rp. [nosgue. Cnopen npeAcrtaBeHaTa crnpaska
npes3 nocnegHUTe Tpu rogu e nposena nekuun no aucumnnuHute 3a OKC ,Hakanasbp” —
L/AHanNM3, moaenupaHe 1 NpoekTupaHe Ha npeobpasyBaTenHu ycTpoicTea“, ,lpeobpasy-
BaTenHa TexHuka“, ,Teopus Ha enekTpoHHUTe cxemun“, MmnyncHa u umdposa cXxemoTex-
HuKa“ n ,Toko3axpaHealuy ycTpolicTea” — 3a OEA, ,EnektpoHuka“ — 3a ®PMY, kakto v no
avcumnnuunte 3a OKC ,marnctbp” — MIHOyCcTpnanHn npunoxeHns Ha enekTpoHHU eHep-
rMitHN npeobpasysaTtenu” u ,ENekTpoHHU eHepruitin npeobpasysatenn” — 3a GEA. O6-
LUMAT xopapuym Ha nposedeHuTe 3aHatua e 380 yyebHu yaca.

KangupatsT € aBTOp Ha yyebHuka ,AHanuns, mogenupaHe u npoekTupaHe Ha npeob-
pasyBaTenHu ycTpoicTea“, N3gatenctBo Ha TexHuyecku yHusepcuteT — Codma, 2015.
YYeBOHUKBT € npeaHasHayYeH OCHOBHO 3a egHOMMeHHaTa yyebHa gucumnnuHa sbe OEA. B
HEro ca pasrnejaHu Bbnpocu, CBbp3aHu C aHanunsa, MoAenMpaHeTo n aBToMaTu3npaHoTo
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NPOEeKTUpaHe Ha CUIMOBWU ENEKTPOHHM YCTpOMCTBa 3a npeobpasyBaH
eHeprusa PasrnexpaT ce pasnuyHu anropuTMu 3a ynpasneHne Ha CURO
hopmupaHe Ha U3XOQHOTO HanMpeXeHWe B MHBEPTOPU Ha HamnpeXeHue.
MaHue 1 Ha npeobpasyBaTenu ¢ pe3oHaHCEeH OOMEH Ha eHeprus Mexay BX
BaLl| MU3TOYHUK 1 TOBapa.

P1HKOBOACTBOTO 3@ NnabopaTopHu ynpaxHeHust no ,AHanu3, MmogenupaHe n npoekTu-
paHe Ha npeobpasysaTenHu yctpounctea“ (2021), HanucaHo B cbaBTopcTBO ¢ BaH Mapa-
oxves, nmawy 45 % yyactue, e yyebHO nomarano B CbOTBETCTBME C y4ebHaTa nporpama
no eAHOMMEHHaTa gucuunnuHa. TemaTukuTe Ha nabopaTopHUTE yNpaXKHEHUs AoNbBaT U
paswmpsiBaT 3HaHUATA U YMEHUATa Ha CTyAeHTUTe B obnacTtuTe Ha aHanusa, mogenupa-
HETO 1 aBTOMaTU3NPAHOTO NPOEKTUPAHE Ha CUMOBU ENEKTPOHHU YCTPOUCTBA 3a npeobpa-
3yBaHe Ha enekTpuyecka eHeprus u aBaTt Bb3MOXHOCT 3a camocTosiTenHa pabora.

HanucaHoTo oT gou. g-p Npuroposa-LibpbeBa pbKOBOACTBO 3@ CEMUHAPHU Yrpax-
HeHusa no ,MpeobpasyBatenHa TexHuka“ (2023) e npepgHasHayeHo 3a ctygeHTute OKC
,bakanaebp”, cneynanHocT ,EnekTpoHuka“ Ha cdunuana Ha TY — Codums B lNnosaus. To
CbAbpKa OCHOBHaTa UH(OpMaLMsa 3a npuHUMna Ha paboTa Ha ynpasnsemn egHodasHn
TpUdasHN TOKOU3NPABUTESNM, KAKTO U HA aBTOHOMHU UHBEPTOPMU.

MNMon cbBMECTHOTO PHLKOBOACTBO Ha aou. A-p Mpuroposa-LLbpbeBa ca 3awumtunu yc-
newHo B TY — Cochma anceprtaummie cum aBama AokTopaHTtu: a-p eoprun BoHes (2016), ¢
BTOpW Hay4YeH pbkoBoauTen gou. A-p AHTOH Jleykos n a-p Jumutbp AHkos (2022), ¢ nbp-
BW HayyeH pbkoBoauTen gou. a-p Emun [uHkos.

B mHoro ot nybnukauunte Ha kaHgupaTta ca Hanuue yv4ebHO-MeToAMYHWU MPUHOCK
NpeAcTaBnsBaLlM U3cneBaHns U BbBEXAaHEe Ha HOBM MeToau U pas3BoOWHM CpeacTBa 3a
obyyeHue B obnactTa Ha cunosaTa enekTpoHunka. OCHOBHUAT NPUHOC CE€ CbCTOU B aHanu-
3a Ha CbOTBETCTBMETO MeXAy HeobXoauMuUTE YMEHUS, U3UCKBAHU OT CbBpeMeHHaTa UH-
AYyCTpus, 1 npenojaBaHuTe npeameTy B MHXEHEPHOTO obpasoBaHue, KakTo U ponaTa Ha
nogxoaa ,y4eHe 4pes npaBeHe" 3a npugobmBaHe Ha HeEOBXOAUMU KOMMETEHTHOCTU U YyC-
TONYUBY NPAKTUHECKN YMEHUS.

5. OCHOBHM Hay4YHU U HayYHONPUIIOXKHU NPUHOCH

5.1. XabunuTtaumoHeH Tpya — kaHaudaTbT € npeactasun 12 HayyHu nybnukauum
[B.3.1-12] B m3gaHusi, koMTo ca pedepupaHn U UHAEKCMPaHN B CBETOBHOU3BECTHM Gasu
JaHHU ¢ HaydyHa undgopmauua (Web of Science, Scopus), TemaTuyHo obeaunHeHun ,AHa-
nu3, mMoaenupaHe u npoektupaHe Ha pesoHaHceH DC/DC npeobpasysaTten ¢ Tpu pe-
aKTUBHU enemeHTa B TpenTawms Kpbr ot Tun LLCY.

lNpuHOCUTE B PaBHOCTOMHUTE Ha MOHOrpaduss crtatuy uMaT NpPeaVMHO Hay4HO-
NPUNOXEH XapakTep U MoraT Aa 6GbaaT onpeaenexu kato dokasgaHe ¢ Hogu cpedcmea Ha
ChWECMBEHU HO8U CMpaHU Ha 8eye chlecmaysauiu HayYHU-npunoxHu npobaemu. Te ca
YCINOBHO Ca foKanuaupaHu B ABe TeMaTU4HU HanpasneHus.

|. AHanu3, MmodenupaHe U NpoekKmMupaHe Ha eslekmpoMazHUMHUMe npoyecu e
pesoHaHceH LLC DC/DC npeobpa3zyeamen ¢ kanayumueeH u3xodeH unamsbp, Mo
MemoOda Ha NbpeuUsi XapMOHUK: — pa3paboTeH MmaTeMaTU4yeckn aHanus, onuceaty Lenus
AnanasoH Ha U3MeHeHue Ha paboTHaTa YyecToTa; 0bobLeHn U cBeAEeHN A0 BNUAHUETO Ha
OCHOBHU CXEMHU KOEULIMEHTN aHANUTUYHN 3aBUCUMOCTU; U3BEAEHU aHanUTUYHN U3pasu
32 OCHOBHU XapaKTEePUCTUKU N BEMUYMHU; U3CNeABaHO BIIUAHUETO Ha OTHOLLEHMETO MeX-
Ay VHOYKTUBHOCTUTE BBbPXY WU3XOAHWUTE, PErYNIMPOBBLYHUTE U TOBAPHUTE XapaKTEPUCTUKM
Ha npeobpasyBaTens; paspaboTeHa MeTOAUKa 3a UHXEHEPHO MPOEKTUpaHe Ha pe3oHaH-
ceH LLC DC/DC npeo6bpasysaTen ¢ kKanaunmTUBEH U3XoAeH duntbp.

Il. AHanu3s, modenupaHe u NpoeKMupaHe Ha e/JlekmpomMazHUMHuUmMe npoyecu e
pesoHaHceH LLC DC/DC npeobpa3yeamen ¢ kanayumueeH u3xodeH punmbp o
Memoda Ha ¢hazogama paeHuUHa: — NPEANIOKEH MaTemMaTuyeckun aHanus 3a paboTHu
YeCTOTU MO-BUCOKU OT pe30HAHCHaTa; U3BEAEHN aHanNUTUYHU U3pasn 3a OCHOBHU Xapak-




c npeBKmquaHe NpU HYNEeBO HanpexXeHue; npennomeHa 1 n3cneaBaH € MeToank
POCTEHO ynpaBrieHne Ha pe3oHaHCeH npeobpasysaTern.

5.2. NpuHocK B nybnukauuuTe n3BbH PaBHOCTONHUTE Ha XabunuTaumoHeH TPYA.

MNpenctaBeHn ca 32 3arnaBusi HA Hay4YHW TPyAoOBeE, BCUYKM NybnukyBaHu crnen npe-
AvwHaTa xabunutauymsa 3a ,goueHTt”. 20 ot nybnukaunnte ca B n3gaHus, Kouto ca pede-
pupaHn N WHOEKCUpaHW B CBETOBHOM3BECTHUTE 0asn AaHHW C HayvyHa uHdopmauus
Scopus n Web of Science. KaHangaTtbT B KOHKypca € pasgenun npuHocuTe B cefiem Harn-
paBneHus, NeT OT KOUTO MMAaT HayYHO-NPUMOXEH XapaKTep.

l. AHanu3s, uscnedeaHe u ModenupaHe Ha ¢ha3oeo-ynpassisieM pe3oHaHceH LLC
DC/DC npeobpa3syeamesr:. — nscnefBavu n ngeHtnduumpany paboTHn pexummn 1n aHa-
NU3MPaHN KOMYTAUMOHHN MEXaHWU3MW; U3BeAEeHN aHarUTU4HU 3aBUCUMOCTU 3a OCHOBHU
BEMUYMHM, ONUCBALLM CbCTOSHUETO Ha TPENTALMA Kpbr; U3BefeHa aHanuTuyHa 3aBuUcK-
MOCT 1 NOCTPOEHWN U3XOLHWN XapaKTePUCTUKM NPU CUMHO MPOMEHSLLM CE TOBapW, aHanusn-
paHa paboTaTa Npu pasfnUyHN by Ha perynupaHe, HatoBapBaHUA U OTHOLLEHUSA MeXay
WHOYKTUBHOCTUTE — QoKa3gaHe ¢ Hosu cpedcmea Ha CbUWeCcmseHU Ho8U cmpaHu Ha geye
cblecmeayeawu Hay4YHu-npunoxHu npobiemu.

Il. U3cnedeaHe Ha anzopummu 3a ynpaesieHue Ha peeepcupyem rnpeobpa3syea-
mers, 3axpaHeauw, npeek/o4YeaeM peakmueeH deusamesn 8 deu2amesieH U 2eHepa-
mopeH pexum Ha paboma ¢ om4yumaHe Ha ¢hakmopume 3a2ybu Ha MouiHocm u
egpekmueHocm, nysicayuu Ha ebpmsiW, MOMeHmM: — MpeanoXeHa MeTohuKa 3a W3r-
paxaaHe Ha HenUHEeeH MoAen peakTUBEH ABuraTter; NPpoBEeAeHO CUMYNaunOHHO U3cnea-
BaHe Ha BMOOBE MOAynauuu u anropuTMu 3a ynpasrieHue; uscnefBaHu 1 aHanusvpadu
eNeKTPOMarHUTHY NPoLiecH B cucTemaTta acUMeTpuyYeH MOCcToB npeobpasyBaTen — npesk-
NYBaeM peakTUBEH ABUraTen; U3BbpLUEH CPaBHUTENEH aHanu3 Ha anropuTtMu 3a ynpas-
fNeHve Ha cunosuTe npubopu B cUCTEMaTa acUMETPUYEH MOCTOB nNpeobpasysaTten —
npeBKnYBacM peakTuBEH ABUraTen, paspa60TeHa MeToOuKa 3a eKcnepuMmeHTanHo on-
pefensHe Ha CTaTUYHUTE XapaKTEPUCTUKN Ha BbPTALLUMSA MOMEHT; U3CNeaBaH anroputbm
3a ynpaBneHne, B reHepaTopeH pexum Ha paboTta; NpearnoXeHo aHanuMTUYHO peLueHune,
3a koeduUMEHTa Ha 3anbliBaHe Ha LUMPOYUHHO-UMMNYNCHaTa Moaynauus — nosy4yagaHe Ha
nomebpoumesniHu chakmu u pesynmamu.

lll. O6o2amsieaHe (Oopazeumue) Ha cbuwecmeysawjume 3HaHUsl 3a pasjiu4yHU
eudoee npeobpasyeamenu Ha efleKmpuYyecKa eHepaus.

— U3scnedeaHe Ha memoOdu 3a pe2ynupaHe Ha ulxodHama MOWHOCM & pe30-
HaHCHU npeobpa3yeamesiu Ha eJleKmpuYecKka eHepausi — [ePUHNPaHN YHKLMOHANHM
3aBMCUMMOCTU 3a MPOEKTUPaHe Ha MOCTOB PE30HAHCEH WHBEPTOp, paboTell Ha 4ecToTu
No-BUCOKM OT pe3oHaHcHaTa; CbCTaBeH anropuTbM 3a ynpaBneHue Ha npeobpasysaTtens;

— Cb30aeaHe, aHanu3 u npoekmupaHe Ha CXeMu Ha cusioeu eJIeKmMpPOHHU ycm-
poilicmea — aHanuaupaHy enekTpomMarHuTHuTe npouecu B pesoHaHceH LLC DC/DC npe-
obpasyBaTen; pa3paboTeH anropuTbM 3a CUHTE3MpPaHe Ha U3XOAHOTO HampexeHue Ha
XMbpuaeH TPaH3UCTOPHO-TUPUCTOPEH npeobpasyBaTten U NpeasioXeHn cumynauvoHHK
MOJENW 3a ynpasBreHune; NpoBeAeHO n3cneasaHe Ha BXOAHUA UMNeAaHC Ha NPOMEHNNBO-
TOKOB ycunearten ¢ obpaTHa Bpb3ka OT Tun “bootstrap”; n3BbPLUEH MaTeMaTuy4eckn aHa-
N3 Ha pesoHaHceH npeobpasysBaTten 3a MHOYKUMOHHO HarpsisaHe knac ,E”; npeanoxeH
NOAXOA 3a aHanu3 Ha eneKkTPOMarHUTHUTE NpoLecy B YCTAHOBEH PEXWM Ha aBTOHOMEH
VHBEPTOP U U3BELEHU aHaNUTUYHN XapaKTePUCTUKU, paspaboTeHa u n3cnedsaHa ekcne-
pUMEHTanHaTa onuTHa NOCTaHOBKA HA MUKPOCTBLIKOBO yNpaBieHne Ha CTbINKOB ABUraTell,
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NnpeanoXeHo aHanoroBo MogenupaHe Ha nosuwasawy DC/DC npeo
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Ha obnacT;

— YcbebpuwieHcmeaHe Ha Makpomodesiu Ha cusioeu noJiynpo
MeHmu — cb3fafeH YHKUMOHANHO-NapaMmeTpudeH, AMHaMuU4YeH Moaen Ha IGBT TpaH-
3ucTop 3a cumynartopa PSpice n noTBbpaeHa 4pes ekcrnepMMeHTanHo uscneaBaHe Bepu-
dukayus.

MNpuHocKUTe OT TOBa HanpaBneHME MoraT ga ce onpefensat kato obosamsisaHe Ha
chlecmsysawu cxemu, ycmpolcmea U cucmemu ¢ Ho8U Kadyecmea.

IV. AHanu3 u uscnedeaHe Ha eudoee modynauyuu e npeobpasyeamen 3a yn-
paeneHue Ha 6e3yemkoe deuzamen (BLDC): — nscneasaHo BANSHUETO Ha HUCKOYeEC-
ToTeH LC chunTbp, BKIOYEH MEXAY MHBEPTOP Ha HanpexeHue n BesyeTKoB ABurarten 3a
NMOCTOSIHEH TOK, U3cneaBaHu eneKkTpoMarHUTHUTE Npouecu B CUCTEMA, CbCTosLWa ce OT
N3TOYHUK HA EHEeprus, NHBEPTOP U Be34eTKOB NOCTOSIHHOTOKOB ABUraTten; u3seieHn aHa-
NATUYHM M3pasvM MpW pasnuYyHU BUOOBE MOAynauun; exkcnepuMeHTanHo u3cnefBaHe
eheKTUBHOCTTa Ha cuctema batepus — MHBEPTOP — MalUMHa; NPOBEAEH € CpaBHUTENEH
aHanu3 n ekcrnepumMeHTanHo uscneaBaHe Ha pasnuyHy Buaose MoaynaunoHHu cTpaTerum
3a ynpaerneHue Ha 6e34eTKOB NOCTOAHHOTOKOB ABUraTen u rnonyyYyeHu ekcnepuMeHTanHu
[aHHU 3a pasnpeneneHneTo Ha sarybute — nosyyasaHe Ha MmomebpoumesnHu gakmu u
pesynmamu.

V. Cb30aeaHe Ha MameMamu4yecKu MemoOuKuU U anzopummu 3a uscnedsaHe u
npoekmupaHe Ha onMUYHU KOMYHUKayUOHHU cucmemMu ¢ omKpuma rnpeHocHa cpe-
da: — npeanoxeHa MoauduuMpaHa MeToauka M anropuTbM 3a pellaBaHe Ha obpaTHara
3ajaya Ha ONTUYHM KOMYHUKALMOHHM CUCTEMM C OTKpUTA NPEHOCHa cpeaa OT Tuna “3ems-
3ems" 1 aHanuM3npaHo BNUSHUETO Ha aTMocdepHaTa TypOYNEeHTHOCT, NPEANOXeHN METOo-
[VKa U anropuTbM 3a onpedensHe Ha MUHUMAanHO pasCTosiHWe, rapaHTUpaLlo Bpb3ka C
NPEHEBPEXMMO BIUSHNE HA MHEPLIMOHHOCTTA Ha cuctema 3a 6poeHe Ha POTOHW — U3MoJi-
38aHe Ha chUecmeygalwu 3HaHUs 3a HO8U MPUITOXEHUS.

6. 3HAaYUMMOCT Ha NPUHOCUTE 3a HayKaTa M nNpakKkTukaTa

Mony4yeHuTe pesynTaTv B TPYAOBETE Ha KaHAWAaTa B KOHKypca Aou. A-p [puroposa-
LLIbpbesa ca Npsako NPUNOXUMU B Hay4YHO-MpUIIoXHaTa obnact Ha EnektpoHHute npeob-
pasyBaTtenu u EnektpoHusauuara. UskmouutenHo 3Haunmu ca paspaboTtkaTta v BHeaps-
BaHeTO B y4ebOHus npouec Peguua oT TEXHUYECKUTE pELLEHUsA ca BKIHOYEHWU KaTo ene-
MEHTU Ha nabopaTopHUTE YNPaXKHEHUS 1 ce u3nonasaT B 0By4eHUeTOo Ha CTYAEeHTUTE.

MpencTtaBeHaTta cnpaska Ha HE3aBUCUMU LUMTUPaHUSA cbabpxa 86 untupaHua Ha 24
TpyAa ¢ y4acTmeTo Ha kaHaugaTa. OT Tax no 21 Tpyda uma 70 uMtupaHus B Hay4Hu usaa-
HUA, pecdepupaHn 1 MHOEKCUpPaHW B CBETOBHOM3BECTHM 6asu JaHHU C Hay4Ha MHpopMa-
LUMs U ca BUAHU B Scopus, kato 35 OT untvpaHusaTa ca OT YyX4u aBTopu B aBTOPUTETHU
nspanusa. Mo 11 Tpyaa ca otkputu 15 UMTMpaHUA B HepedepupaH CnUCaHUsa C Hay4yHo
peLieHanpaHe, kaTto 9 OT uuTMpaHusTa ca oT Yyxau astopu. Mo 1 Tpya nma otkpuTo 1 Uu-
TMpaHe B MoHorpadusa. C yBepeHOCT MOXe [a ce TBbPAMU, Ye KaHAUAATbT B KOHKypca
nou. a-p MNpuroposa-LbpbeBa e nosHata cpef HaydHUTE cpeau.

7. KpuTnuHu 6enexku u npenopbKU

Hamam kpuTuyHu Genexkn kbm kaHguaaTta. [JokymeHTauuaTa no KOHKypca € WU3KI-
YUTENHO MPEeLu3Ho U noapeneHo noaroTeeHa. Hanvue e npoBepum AoKas3aTencTseH Ma-
Tepuan OTHOCHO aKTUBHOCTUTE U AOCTUXKEHUsITa Ha Jou. [puroposa-Lbpbesa.

[onycHaTa e HETOYHOCT Npu oLeHsiBaHeTo Ha nybnukauus B4.8 — 14 € ¢ Tpuma cbas-
TOPU 1 TOYKUTE 3a Hest Tpsibea aa ca 20. UuTtupanusaTa no nydaukauuuTe [4.13.2.-13.8] On
TpsAbBano Aa ce oTHecaT KbM nokasaten [14.



Wmam onpepeneHn 3abenexkn kbm hopMynMpaHeTo Ha NPUHOCUTE Ha KaHauzaTa
(obuwo 37) — Te ca cunHo pasgpobeHn 1 B HAKOWM OT TAX NUNCBA OUEHbYHaTa YacT (npe-
AVMCTBA 3a KOHKPETHU NPUMOXEHWUS, CNPAMO CbLUECTBYBALLMN BEYE peLLEHMS).

8. IlnuHmn BnevyaTneHus n cCTaHOBULIE HAa peLieH3eHTa

MNosHaBam kaHAuAaTa B KOHKypca OT akTMBHOTO i yyacTue B HauunoHanHaTta koHde-
peHuns ¢ mexayHapoaHo yvactue Enektponuka, Codua n MexayHapogHa HayydHa KOH-
depeHuus ,EnekTpoHHa TexHuka”, Cosonon.

OT npernega Ha npenogasaTenckaTa A4eNHOCT, HanucaHuTe y4ebHu n3gaHus, pbKko-
BOACTBOTO Ha 3aLUUTUIU JOKTOPAHTU, y4acTUeTo i B obpasoBaTenHu NpoekTu, octasam C
BneyatneHneTo 3a gou. A-p ['puroposa-LLibpbeBa kaTto 3a npenofasaTesn, OTTOBOPEH 3a
Ka4yeCTBEHOTO ocurypsiBaHe Ha y4ebHus npouec.

HagmMuHaTth ca KonNuYyecTBEHUTE NoKasaTenu Ha KpuTepuute 3a 3aemaHe Ha akaje-
MUYHaTa ANbXHOCT ,npodecop” B TY — Cochus.

3AKITFOYEHUE

MpeacraBeHUTe MaTepuanu oTroBapsaT Ha usuckBaHuata Ha 3PACPB, Ha [pa-
BUJTHUKA 3a NMPUIIOXKEHUeTO MY M Ha BbTpellHuA NpaBUTHUK 3a ycrioBusita U peaa 3a
3aeMaHe Ha akafleMUYHU ANbXHOCTU B TexHU4yecku yHuBepcurtet — Cocdusa. Bb3 oc-
HOBa Ha 3ano3HaBaHeTO C NpeACTaBeHUTE HayyHU TpyAoBe, TAXHaTa 3Ha4YUMOCT,
cbAbpXalWuTe ce B TAX NPUHOCK, HAMUPaAM 3a OCHOBATENHO Aa npeanoxa aou. ao-p
LUBerana IpuropoBa [puropoBa-lllbpGeBa, ga 3aemMe akageMuyHata [AMBLXHOCT
»fnpodecop” B npothecmoHanHoTo HanpaeneHue 5.2. EnekTpoTexHuka, eneKkTpoHuka
M aBTOMaTHKa Nno cneyuanHoctTa “EnekrpoHHu npeobpasysartenu®.

Hara: 30.06.2024 UNEH HA XYPUTO:

A
I un.-kop. MHX/T *MUXOBH/LKTPO-
HHUKA 5 ABTOMATHKA™

Puruan nnosV®
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promulgated in State Gazette, issue 23/19.03.2024 for Technical University of Sofia,
Branch Plovdiv, Department of Electronics, Faculty of Electronics and Automation
Applicant: Tsvetana Grigorova Grigorova-Shtarbeva, PhD, Associate Professor

Member of the Scientific Jury: Corr. mem. of BAS Georgy Slavchev Mihov, DSc, Professor

1. Overall characterization and biography information

Tsvetana Grigorova was born on August 19, 1968, in the city of Plovdiv. She completed
her higher education as a Master of Engineering in "Electronics and Automation" in 1991
at the Technical University of Sofia, Faculty of Electronic Engineering and Technologies,
specialty "Electronic Engineering and Microelectronics". In the years 1992-1994, she ac-
quired the qualification "Engineering pedagogy" (Engineer with teacher's license) from the
Free Faculty of Technical University of Sofia. In 2001, she defended a dissertation on the
topic "Research and simulations of autonomous inverters with limiting diodes" and was
awarded the educational and scientific degree PhD in the scientific subject of "Electronic
converters". In the years 1998-1999, she was a Technologist at the Department of Elec-
tronics and Electronic Technologies, Technical University of Sofia, Plovdiv Branch, and
then until 2008, he was successively an assistant, senior assistant, and head assistant in
the same department. From 2008 to the present, she has been an Associate Professor in
professional direction 5.2. Electrical engineering, electronics and automation, scientific
subject "Electronic converters" in the same unit.

2. General description of the presented materials

The applicant in the competition for the academic position "Professor" Assoc. Prof. Tsvet-
ana Grigorova has submitted all the necessary documents, according to the Regulations,
for occupying academic positions in the Technical University of Sofia.

The evidentiary material for fulfilling the minimum requirements for occupying the academ-
ic position of "professor" corresponds to the following number of points:

Indicator A — 50 points (min. 50). It is presented a diploma for PhD No 27067/19.03.2001
given by the Higher Attestation Commission, Chamber 05, protocol No. 1 of January 08,
2001;

Indicator B — 280 points (min. 100). There are presented 12 papers equivalent to a
monographic work, which are referenced and indexed in world-renowned databases with
scientific information (Scopus and Word of Science). The systematized publications are
thematically united under the title "Analysis, Modeling and Design of a Resonant DC/DC
Converter with Three Reactive Elements in an LLC-type Resonant Circuit".

Indicator I' — 448 points (min. 250). There are presented 32 scientific papers, of which 20
[['7.] are refereed and indexed in world-renowned databases with scientific information
(338 points), and the remaining 12 [['8.] are in non-refereed journals with scientific review
or in edited collective works (110 points). Two of the publications are self-authored [[7.14
and 8.7];

Indicator [1 — 733 points (min. 100). Seventy citations are noted in scientific issues, refer-
enced and indexed in world-renowned databases with scientific information according to
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Indicator E — 281 points (min. 220): E17 (guidance of successfully finished PhD students)
— 40 points; E18 (participation in a national scientific or educational project) — 70 points;
E19 (participation in an international scientific or educational project) — 60 points; E20
(management of a national educational project) — 20 points; E23 (published university stu-
dent book) — 40 points; E24 (published university study guide) — 31 points; E29 (manage-
ment of a scientific or educational project) — 20 points;

Indicator XK — 380 points (min. 120). According to the presented official reference, Asso-
ciate Professor PhD Tsvetana Grigorova has conducted a total of 380 hours of lectures at
the Faculty of Electronics and Automation and the Faculty of Mechanical Engineering, TU
— Sofia, Plovdiv Branch, during the last three years.

Indicator 3 — 30 points (min. 20). Three scientific papers are presented in journals with
an impact factor IF and/or an impact rank SJR — respectively in the Special Issue of Physi-
ca Scripta (IF=1.032/SJR=0.441/Q2), Scopus/WoS, in Applied Sciences (Scopus/WoS
Q2/IF=2.7) and International Journal of Power Electronics and Drive Systems (Q3,
SJR=0.350, Scopus).

In total, the papers of Associate Professor PhD Tsvetana Grigorova presented in the com-
petition are 47. Of them, 12 are equivalent to a monographic work (included in indicator B),
35 in the competition for the position of Professor (32 included in indicator I' and 3 includ-
ed in indicator 3).

3. General characteristics of the applicant's research and applied-science activities

A certificate of the applicant's participation in 12 scientific and educational projects after
the previous habilitation as Associate Professor is presented. Assoc. Prof. Tsvetana Grigo-
rova was the supervisor of 2 of the contracts (1 scientific under the internal competition of
TU - Sofia and 1 educational - "Student practices" of the Ministry of Education and Sci-
ence). There are 10 contracts with her participation, of which 7 are national and 3 are in-
ternational in nature. The subject matter of all contracts is directly related to the research
and teaching activities of Assoc. Prof. Tsvetana Grigorova.

Applied contributions are prominent in several of the applicant's papers. These include: the
methodology for determining the optimal number of phases when building a multiphase
step-down DC/DC converter, depending on the specific industrial applications; the pro-
posed circuit configuration of resonance converter for induction heating class "E"; the pa-
rameterization and embedding of models in the OrCad PSpice simulator; the creation of a
device for acoustically and visually demonstrating the corpuscular nature of light, etc.

4. Assessment of the applicant's pedagogical abilities and activity

Since completing her higher education, Assoc. Prof. Grigorova has been working at the
Technical University of Sofia, Plovdiv Branch. According to the presented report, in the last
three years, she has held lectures on the subjects for the Bachelor's degree "Analysis,
modeling and design of power converters", "Power electronics", "Electronic circuits theory",
“Impulse and digital circuitry" and "Power supplies" for the Faculty of Electronics and Au-
tomation, "Electronics" for the Faculty of Mechanical Engineering, as well as in subjects for
the Master’s degree "Industrial applications of electronic energy converters" and "Electron-
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The applicant is the author of the student book "Analysis, modeling and de of power..
converters", Publishing House of the Technical University of Sofia, 2015. The studernt+
is mainly intended for the study subject of the same name in the Faculty of Electronics and
Automation. It addresses topics related to the analysis, modeling and automated design of
power electronic devices for converting electrical energy. Various algorithms for controlling
power devices and shaping the output voltage in voltage inverters are considered. Atten-
tion is also paid to converters with resonant energy exchange between the input power
source and the load.

ic energy converters" for the Faculty of Electronics and Automation. T
the classes is 380 hours.

The study guide for laboratory exercises on "Analysis, modeling and design of power con-
verters" (2021), co-authored with lvan Maradzhiev (45% participation), is in accordance
with the curriculum of the subject of the same name. The topics of the laboratory exercises
complement and expand the knowledge and skills of the students in the areas of analysis,
modeling and automated design of power electronic devices for converting electrical ener-
gy and provide an opportunity for consistent work.

The study guide for class exercises on "Power electronics" (2023) written by Assoc. Prof.
Grigorova is intended for the Bachelor's degree students studying the subject "Electronics"
at the TU of Sofia, Plovdiv Branch. It contains basic information about the principle of op-
eration of controllable single-phase and three-phase rectifiers, as well as autonomous in-
verters.

Two PhD students successfully defended their theses at the Technical University of Sofia
under the co-supervision of Assoc. Prof. Grigorova: PhD Georgi Bonev (2016), with a sec-
ond supervisor, Assoc. Prof. Anton Lechkov and PhD Dimitar Yankov (2022), with the first
scientific supervisor, Assoc. Prof. Emil Dinkov.

In many of the applicant's publications, there are educational-methodological contributions
representing research and the introduction of new methods and development tools for
training in the field of power electronics. The main contribution consists in the analysis of
the correspondence between the necessary skills required by modern industry and the
subjects taught in engineering education, as well as the role of the learning-by-doing ap-
proach in acquiring necessary competences and sustainable practical skills.

5. Major scientific and applied-science contributions

5.1. Habilitation thesis - the applicant has presented 12 scientific papers [B3.1-12] in publi-
cations that are referenced and indexed in world-renowned databases with scientific in-
formation (Web of Science, Scopus), thematically united under the title “Analysis, Modeling
and Design of a Resonant DC/DC Converter with Three Reactive Elements in an LLC-type
Resonant Circuit”.

The contributions in monograph-equivalent articles are primarily scientific-applied in nature
and can be defined as proving with new means essential new aspects of already existing
scientific-applied problems. They are conditionally localized in two thematic areas.

l. Analysis, modeling and design of the electromagnetic processes in a resonant
LLC DC/DC converter with a capacitive output filter by the method of the first har-
monic approximation: — developed a mathematical analysis describing the entire range
of variation of the operating frequency; generalized and reduced to the influence of basic
scheme coefficients analytical dependencies; derived analytical expressions for main
characteristics and quantities; investigated influence of the relationship between the in-
ductances on the output, control and load characteristics of the converter; developed a
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proposed mathematical analysis for operating frequencies higher than the resonant ONe,
derived analytical expressions for basic characteristics and values on the basis of which
the output characteristics were built, with highly changing loads and the control character-
istics; conducted mathematical analysis of conduction losses in the switching elements in
the converter circuit for operating at frequencies above the resonant frequency; developed
methodology for engineering design of a converter above the resonant frequencies; car-
ried out analysis of a converter operating in continuous current mode with switching at ze-
ro voltage; proposed and investigated method of simplified control of a resonant converter.

5.2. Contributions to papers beyond the equivalent of a habilitation thesis.

Thirty two scientific papers are presented, all published after the previous habilitation for
Associate Professor. Twenty of the papers are in editions that are referenced and indexed
in the world-renowned scientific information databases Scopus and Web of Science. The
applicant has divided the contributions into seven areas, five of which have a scientific-
applied nature.

I. Analysis, research and modeling of a phase-shift controlled resonant LLC DC/DC
converter: — investigated and identified operating modes and analyzed switching mecha-
nisms; derived analytical dependences for basic quantities describing the state of the res-
onant tank; derived analytical dependence and constructed output characteristics for high-
ly variable loads; analyzed the operation at different phase-shift angles, loads and ratios
between inductances — proving with new means essential new aspects of already existing
scientific-applied problems.

Il. Study of algorithms for controlling a reversible converter feeding a switched re-
luctance motor in motoring and generating mode of operation with consideration of
the factors of power losses and efficiency, torque ripples: — proposed methodology
for building a non-linear switched reluctance motor model; carried out simulation study of
types of modulations and control algorithms; studied and analyzed electromagnetic pro-
cesses in the system asymmetric bridge converter and switched reluctance motor; per-
formed a comparative analysis of algorithms for controlling the power devices in the
asymmetric bridge converter and switched reluctance motor system; developed a method-
ology for an experimental determination of the static torque characteristics; researched
control algorithm, in generating mode of operation; proposed analytical solution for the du-
ty cycle of pulse width modulation — obtaining confirmatory facts and results.

lll. Enrichment (further development) of existing knowledge about various types of
electrical energy converters:

— Study of methods for output power control in resonant power converters — defined
functional dependencies for the design of a bridge resonant inverter operating above the
resonant frequency; created converter control algorithm;

— Creation, analysis and circuit design of power electronic devices — analyzed elec-
tromagnetic processes in a resonant LLC DC/DC converter; developed an algorithm for
synthesizing the output voltage of a hybrid transistor-thyristor converter and proposed con-
trol simulation models: studied input impedance of an AC amplifier with feedback of the
"bootstrap" type; performed mathematical analysis of resonance converter for induction
heating class "E"; proposed approach for the analysis of the electromagnetic processes in
the established mode of an autonomous inverter and derived analytical characteristics;
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- Improvement of macro-models of power semiconductor elements —
tional-parametric, dynamic model of an IGBT transistor for the PSpice simula
firmed verification by experimental research.

Contributions from this area can be defined as enrichment of existing schemes, devices
and systems with new qualities.

IV. Analysis and study of different modulation techniques in brushless motor con-
trol converter: — investigated influence of a low-pass LC filter included between a voltage
inverter and a brushless DC motor; investigated electromagnetic processes in a system
consisting of a power source, an inverter and a brushless DC motor; derived analytical ex-
pressions for different types of modulations; experimental study of the efficiency of a bat-
tery-inverter-machine system; performed a comparative analysis and experimental study
of different types of modulation strategies for the control of a brushless DC motor and ob-
tained experimental data on the distribution of losses — obtaining confirmatory facts and
results.

V. Creation of mathematical methodologies and algorithms for research and design
of free-space optics: — proposed modified methodology and algorithm for solving the in-
verse problem of optical communication systems with an open transmission medium of
type "earth-to-earth" and analyzed the influence of atmospheric turbulence; proposed a
methodology for determining the minimum distance, ensuring a connection with a negligi-
ble influence of the inertia of the photon counting system — using existing knowledge for
new applications.

6. Significance of contributions to science and practice

The results obtained in the works of the applicant in the competition Assoc. Prof. Grigo-
rova are directly applicable in the scientific and applied field of Electronic converters and
Electronic devices. The development and implementation of the educational process are
extremely important. A number of the technical solutions are included as elements of the
laboratory exercises and are used in the training of the students.

The presented citation index contains 86 citations from 24 articles co-authored by the ap-
plicant. Twenty one articles of them have 70 citations in scientific articles, referenced and
indexed in world-renowned databases of scientific information and visible in Scopus, with
35 of the citations being from foreign authors in authoritative issues. For 11 papers, 15 ci-
tations were found in non-refereed peer-reviewed journals, with 9 of the citations being by
foreign authors. 1 citation in a monograph was found for 1 work. It can be said with confi-
dence that the applicant in the competition Assoc. Prof. Grigorova is well-known in scien-
tific circles.

7. Critical notes and recommendations

| have no critical remarks about the applicant. The documentation for the competition is
extremely precise and neatly prepared. There is verifiable evidentiary material regarding
the activities and achievements of Assoc. Prof. Grigorova.

An inaccuracy was admitted in the evaluation of publication B4.8 — it has three co-authors
and the points for it should be 20. Citations to publications [[113.2.-13.8] should refer to in-
dicator [114.



| have certain objections to the formulation of the applicant's contributions (37 in total),
they are highly fragmented and some of them lack the evaluation part (advantages for
specific applications compared to already existing solutions).

8. The personal impressions and opinion of the reviewer

| know the applicant in the competition from her active participation in the National Confer-
ence with International Participation “Electronica”, Sofia and the International Scientific
Conference "Electronics-ET", Sozopol.

From the review of the teaching activity, the written student book and guides, the guidance
of the PhD students, her participation in educational projects, | am left with the impression
of Assoc. Prof. Grigorova, as a teacher, responsible for the quality assurance of the edu-
cational process.

The quantitative indicators of the criteria for occupying the academic position of "Profes-
sor" at the Technical University of Sofia have been exceeded.

CONCLUSION

The presented materials meet the requirements of the State Law and the Regula-
tions of the Technical University of Sofia for the acquisition of the academic posi-
tion "Professor". Based on the acquaintance with the presented scientific works,
their significance, the contributions contained in them, | find it reasonable to pro-
pose Associate Professor PhD Tsvetana Grigorova Grigorova-Shtarbeva for the ac-
ademic position of "Professor" in the professional field 5.2. Electrical engineering,
electronics and automation, subject “Electronic converters”.
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