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PEUEH3UA

MO KOHKYpC 3a 3aeMaHe Ha akageMu4dHa Ab>XXHOCT ,,,D,OLI,EHT"

no npodecnoHanHo HanpasaeHne 5.2 EnekTpoTexHunka, enekTpoHuKka u
aBTOMaTKKa,

cneumanHoct ,EnekTpoHHM npeobpasysaTtenn”

ob6sseH B [1B 6p.101 / 27.11.2025 r.

C KaHAWAATW TA. ac. 4-p UHX. LiBeT XpncTtoB XpaHoB;

PeLieH3eHT: Npod. a-p uHX. Togop CTosHOB [XXaMUIAKOB

1. O6wm nonoXkeHna n 6norpadpuuHN gaHHU

B cboTBeTCTBME C MpoLieaypaTa, KOHKYPChT e 06saBeH C pelleHns Ha KateapeH cbBeT
Ha kaT. Cunoea EnektpoHumka, npotokon N2 316 / 09.01.2026 r. u npotokon N2 318 /
22.01.2026 r; Ha ®akynTeTeH cbBeT - npotokoa N2 6 / 26.01.2026 r.. [peAcTaBeHO e Konwue
oT lbp>xaBeH BecTHVK — 6poit 101 / 27.11.2025. Ha ViHTepHeT cTpaHnuara Ha TY-Codus nma
065Ba Ha KOHKypca.

[n. ac. g4-p Lisetn XpaHoe e pogeH npe3 1990 roanHa. CpegHoTo cv obpasosaHue e
3aBbpwma npes 2009 r. Mpe3 2013 r. ce gunaomupa kato bakanasbp no VHxeHepHa pusmnka
ot Codwuitckn yHusepcutet ,Kn. Oxpuackn” Ot 2015 roguHa e MarvcTbp WMHXeHep no
,CunoBa enekTpoHuka“, ot TexHuuecku yHusepcuteT - Coduma. MNpes 2021 r. 3awwuTaBa
AvcepTauMoHeH Tpys Ha Tema ,[lpoekTpaHe Ha pPE30HaHCHW MOCTOAHHOTOKOBU
npeobpasysaTtesn C rapaHTMpaHu nokasatean” v npuaobusa obpasoBatesHa U Hay4Ha
CTeneH ,A0KTOP" MO HayyHa cneumnanHocT 5.2 ENeKTpOTEXHIKA, €NeKTPOHKA 1 aBTOMATHKA,
oT ®ETT kbM TexHuyeckn yHmsepcmnteT - Codpus.

TpynoBata cu genHoct 3anoysa npe3 2014 r. kato onepatop Ha NPOU3BOACTBEHA
JIMHWA U MOHTaXeH onepaTtop — n3paboTeaHe Ha neyaTtHW naatku. Mpes 2015 r pabotu kato
du3nK kbM BAH — UOTT 1 npunoxeH nHxeHep BbB dpripma ,Komet Enektporukc. Ot 2019
r. @ acuCTeHT KbM KaT. ,CunoBa enekTpoHuka” Ha ®ETT, a ot 2021 r, 4o MOMeHTa e TA.
aCVCTEHT KbM CblUaTta KaTtegpa.

MpodecnoHanHata buorpadpua Ha 4-p LiBeT XpaHOB MV AaBa OCHOBaHMe Aa cuntam,
ue TOM NpUTEXaBa ro/iAM OMWT, HaTPYNaHU 3HaHWA 1 yMeHWs B 0bnacTTa Ha akageMuyHuTe
TeXHUYECKM 1 npernogasatenckn chepu.

KaHamaatsT uma: 12 rog. Ctax no cneumanHocta, 6,5 roanHy npenoaaBaTesiCky CTax
B TY-Codus, 5 rog. ot kakTo e OKTOp 1 4,5 ro. KaTo . aCUCTEHT.

2. O6wo onucaHve Ha NpeAcTaBeHUTE MaTepuanmn

3a KOHKypca KaHauaaTta 4-p uHX LiB. XpaHoB e npeacTasu: 3assieHune 4o Pektopa Ha
TY-Codua 3a yuactue B KOHKypca; AsTtobuorpadus (CV no esponeiicku obpaseL);



MeAMLMHCKO CBUAETENCTBO U CBUAETENCTBO 3a CbAMMOCT, YAOCTOBEpeHue 3a CTax no
cneumnanHoctTa; [JJOKyMeHT 3a BrajeeHe Ha uyXg e3uK (MUHVMYM HUBO B1); ‘Konue Ha
obsBaTa 3a KOHKypca, Ny6aukyBaHa B [JbpxaseH BeCTHUK; [lBa Nninka, HagnucaHu C agpec
3a KopecnoHaeHuws; 7 6pos USB HocuTenn, CbAbpXKalm BCUYKN JOKYMEHTU B €IEKTPOHEH
dopmar; Konve Ha gunaomara 3a OHC ,40KTOp”, 3ae4HO C eK3eMnasp Ha aBTopedepara 1
CNUCbK Ha nybsavkauuute no Avceprauvata; JuniomMa 3a 3aemMaHa ATbXHOCT ,l/1aBeH
acvcTeHT". CnpaBKM 3a HayuHa W nperogaeatencka AerHocT, Tabauua 3a MUHUManHuTe
N3WCKBaHWSA, YAOCTOBEPABALLA W3MbJHEHNETO Ha HaLMOHaNHUTE KpUTepUu v Tesn Ha TY-
Codusa; O6LL CNUCLK Ha Hay4yHWTe TPYAOBeE, BK/OUBALL, TAXHaTa oblia xapakTepuctika u
OCHOBHM Hay4YHW M MPWIOXHWM npuHocK; CneuuanmampaHn ciucbuy Ha nybavkauumure:
Mokasaten B4: 10 nybavkaunu B pedepupaHn W MHAEKCMPaHW B CBETOBHW Basn AaHHW
nsgaHus (xabunutaumoreH Tpyg); Mokasaten [7: 33 nybavkauum B pedepuparn u
WHAEKCVPAHW M3AaHUA M3BbH xabuauTaumoHHus Tpys; Mokasaten 8: 9 nybavkauun B
HepepepupaHn CrMCaHWA C Hay4yHO peLieHsupaHe; CMMCbK Ha UMTMpaHusATa (nokasates
A12), 51 6pos c nocoyenn URL agpecn Ha umtupawmte cratmy; CNMCbK Ha peLieH3un B
Hay4yHU n3ganuns, 19 6pos MHAEKCMPaHM B CBETOBHU 6a3n gaHHM (cnpaeka oT Web of
Science); CnpaBku 3a npoekTHa fAeWHOCT (nokasaten E), : Y4actma u pbKOBOACTBO Ha
HaUMOHA/IHX U MeXAYyHapOAHW MPOEeKTW, KakTo W CrlpaBka 3a nNpuB/ievYeHu CPeAcCTBa;
CripaBka 3a eKUMOHeH xopapuyM (nokasaten X) 3a nociegHuTe Tpy yuebHu roguHm B TY-
Codua.

OT npeacTaBeHmns cnmcbk ¢ 06wo 52 nybavikaumu, (Hama Takmea 3a OHC ,40KTop") 1
CnpaBky 3a y4actne B 13 HayyHOM3CNeAOBaTENCKM MPOEKTa, NprMeMam 3a peueHsnpaHe
BCMUKWTE NPEeACTaBeHN MaTepranu KOUTO ce OTYMTaT 3a KpaliHaTa OLeHKa.

MposepkaTa B cucTemarta Ha ,Scopus” Moka3ea, Ye A-p LIB. XpaHos nma suanmm 46
AOKYMeHTa, 67 untnpanmsa n h daxkrop 4.

3. O6wa xapaKTepucTMKa Ha HayyHOMU3C/legoBaTe/ickaTa U HayyHONpUIoXKHaTa

AEeWHOCT Ha KaHAMuAaTa

B gelHOCTTa Ha A-p WMHX. LiBeTn XpaHOB pa3kpuBa 3aabiboueH n cucTeMaThyeH
noaxos B obnacTta Ha cuaOBaTa ENEeKTPOHMKA, C aKUeHT BbpXy MPOEKTUpaHeTo,
MOAENMPAHETO W OMTUMM3aUMATa Ha eHepruiHu npeobpasyeatenn. Pabotute my ce
XapakTepuavpatr C MWHTEPAUCLUMAMHApPHA HACOYeHOCT, CbueTaBalla Kkjacuyeckara
CXEMOTEXHMKA CbC CbBPEMEHHM LMbPOBM METOAM 3a YynpaBieHue WU KOMMHOTbPHM
CUMYNaLMK B CIeAHUTE HanpasJ/ieHus:

e MogenvpaHe v ontummsaums Ha DC-DC npeobpasysaTenn: 3HauuTenHa uvact OT
nybAvKaLuyTe ca NOCBETEHW Ha AETalNHOTO MaTeMaTMyecko onuceaHe n onTuMn3auyma
Ha pa3nnuHu Tononorum (Buck, Boost, Buck-Boost, SEPIC). KaHauaatseT e paspabotun



METOAMKM 3a MOCTUraHe Ha anepuoAnYHM MPEXOAHU NPOLECH M rapaHTUpPaHn N3XOAHK
napameTpu, KOUTO ca MHBapUaHTHK CNPAMO TO/IePaHCUTE Ha rpaAvBHATE €/IEMEHT.

e 3cnegsaHe Ha pe3oHaHCHU npeobpasysaTenn WM MHBepTOpW: HayuHuTte TbpCEHWA
o6xBawar npoekTMpaHe Ha LLC npeobpasysatenu, aHaaus Ha pexxumu Ha pabota npw
YeCTOTW MOA U Haj, PE30HaHCHATa, KaKTO ¥ NPexog OT aHaNoroBM KbM LMGPOBM CUCTEMM
3a ynpassieHve. Te3u paspaboTkv MmaT MNpPsKO MNPWIOXKEHWE NPV Cb3AABAHETO Ha
BUCOKOE(EKTUBHM 3axpaHBaLLy YCTPONCTBA U CUCTEMU C MEKO MPEBK/IIOYBAHE.

HayuHonpuio)xHu paspaboTku 3a MHAYCTPUATa U eHepreTukara:

3a HY>XAUTE Ha MHAYKLMOHHO HarpABaHe ca NpeaJ/ioXeH 1 paspaboTeHn Moaen u
cMcTeMM 3a ynpaBaeHne Ha TUPUCTOPHMU M TPAH3UCTOPHY MHBEPTOPK 38 TONeHe Ha MeTanw,
BepOULMPaHM C AaHHM OT PeasHn NHAYCTPUANHN NHCTanauuu.

EneKTpuuecku TPaHCMOPT M CbXpaHeHMe Ha eHeprus: [leiiHoCTTa BKatOYBa
n3cnepBaHe Ha NpeobpasyBaTenu 3a 3apexaaHe Ha CyrepKoHAEH3aToOpU U IMTUEBO-HOHHN
GaTepuy, KakKTO W CACTEMU 3a YMpaB/ieHWe Ha EHEPruiHUTE NOTOLW B eNeKTpU4ecky
NpPeBO3HN CPeACTBa.

Be3XMuHO npeaaBaHe Ha eHeprua: KaHAnaaTbT e npoekTnpan u sepuouumpan
Be3XKNYUHM 3apAZHM cucTeMu, cepTndmLmparm no ctaHaapta Qi.

ABTOMaTM3aLUA Ha HayuyHUTe u3C/NeABaHUA: pa3paboTeHn cneunanmsnpaHn
BUPTYa/HU MHCTPYMEHTU U codTyepHU cpean (6asupaHn Ha LabVIEW wn Python) 3a
aBTOMaT3MpaHO 3aCcHEMaHe Ha XapaKTepuCTUKW, W3MepBaHe Ha edeKTUBHOCT U
npoeexaaHe Ha Hardware-in-the-Loop (HIL) cumynauuun. Tean MHCTPYMEHTU 3HaYUTE/HO
MOBWLLABAT NPELM3HOCTTa Ha eKCriepMMeHTanHaTa A4enHOCT.

Obuwata oueHka MoTBbpXAaBa, ve A-p LiB. XpaHoB e yTBbpAeH u3cnejoBaten ¢
OpUrMHaneH NPUHOC B NPELM3HOTO MOogennpaHe N YCTOMYMBOTO ynpaBieHne Ha CUNOBY
e/IeKTPOHHW CUCTEMM, uMATO paboTa Hamupa YCMewWwHO MPWIOXEeHNEe B CbBPEMEHHU
WHAYCTPVAAHM U TEXHONOTUYHWN HarnpaBAeHUA.

4. OueHka Ha negaroruyeckara NoAroToBka u AeiHOCT Ha KaHaUAaTa

3a nocneaHWTe TPW akagemmuHu rogumkn A-p LiB. XpaHos uma xopapuym ot 128
neKumoHHn uyaca B TY-Codus. Tolt e Bogun 3aHaTMA no obuwo 7 cneunanusvipaHu
AVCLUMNANHL B MarMcTbpckn 1 H6akanaBbpcku nporpamun. To Mma 3HauuTesNeH npuHocC B
Cb34aBaHETO Ha MHOBaTUBHMW y4ebHN Nomarana u copTyepHU NHCTPYMEHTHU:

e WHTenureHtHa cpeaa 3a obyuenue (Smart Training Environment). Paspabotun e
METOAMKA, CbuyeTaBalia Xapayep Ha Texas Instruments ¢ BUPTYyanHU WHCTPYMEHTW B
LabVIEW, koaTo mognomara CTyAeHTUTe upe3 WHTEPaKTUBHWU CbOBLIEeHUs W Hacoku B
peanHo Bpeme.
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e Cb3gan e cneumanumsumpaH ,Educational LabVIEW PWM Generator” 3a n3y4vaBaHe Ha
DC/DC n DC/AC npeobpasyBateny, KOWTO CBbp3Ba TeopuaTa C NpPaKTU4ECcKuUTe
NnabopaTopHM eKCNepPYMEHTU 3a HYXAuUTe Ha 0ByueHKeTo;

o ABTOMaTV3MpaHW TecToBW CTeHgoBe: PaspaboTun e codryepHu cpean Ha Python u
LabVIEW 3a aBTOMaTtM3MpaHo m3mepeaHe Ha ePeKTMBHOCT M M3ciejBaHe Ha npexoaHu
NpoLecy, CneuyasHo aganTMpaHn 3a HyXAnTe Ha 0bydYeHmneTo;

e [poektupan e nnatpopma 3a obpasosaTesHN LENN, KOATO BbBEXAA CTYAEHTUTE B
poboTMKaTa upe3 MOAY/IEH XapAyepeH 1 codTyepeH An3aiiH.

[-p LiB. XpaHOB nposBsABa aKTMBHOCT B MOJEpPHU3MpaHeTo Ha yuyebHaTa 6asa u
nporpamuTe Ypes:

e PbKOBOACTBO Ha 0bpasoBaTeneH NpoekT. brua e pbKoBOAWTEN HA BbTPELLUEH NPOEKT KbM
TY-Copna Ha Tema ,Cpesa 3a obyueHue mno cunoBa eneKkTpoHuka, 6asupaHa Ha
BUPTYaNHU UHCTPYMeHTU" (2022 1.).

e BHeapsBaHe Ha HOBM TexHoMOTMM: XPaHOB € e4uH OT MHULMaTopWTe 3a BbBEXAaHE Ha
metogmnte Hardware-in-the-loop (HIL) n gurntannsauma Ha cucTemMuTe 3a ynpaeneHve B
yuebHuTe KypCoBe, KOETO MO3BOJABA Ha CTyAEHTWTE /la TeCTBaT PeasiHu KOHTpoaepu B
6e3onacHa cumynaumMoHHa cpesa.

e M3non3saHe Ha HeTPaAULMOHHN MHCTPYMeHTU: [onynspusmpa M3non3BaHeTo Ha ,Tecna
606uHa" 1 cumynatopa ,Logisim” kaTo o6pa3oBaTeNHN UHCTPYMEHTU 3a OHarneAsBaHe
Ha CNOXHU GU3MYHY ABAEHMA U LMPPOBK CUCTEMU 3a YNpaB/ieHVe.

O6LiaTa oueHKa €: - NpenogasaTes, KOMTO akTUBHO TpaHchopMmupa obyueHVeTo no
CMNOBa €NeKTPOHVKA OT TEOPETUUHO B MPaKTUKO-MPUAOXKHO M LUGPOBO OPUEHTUPAHO,
OCUTypsBalikKM Ha CTYAEHTUTE JOCTbN A0 CbBPEMEHHW WHXEHEPHN WHCTPYMEHTN W
METOZO0N0TUN.

5. OCHOBHM Hay4HU U HayYHONPWIOXKHU NMPUHOCK

Bcnukv npeacTtaBeHm HayuHy nybankaumm ca B obaactra Ha KoHkypca. Te ca 06ekT Ha
aHa/M3MpaHe B CbCTaBeHaTa OT A-p LiB. XpaHoB geTaiiiHa caMooOLeHKa Ha NpUHOCKTE Nno
rpyna nokasatesn B4 u rpyna nokasarteav [ no TematnyHu HanpaeaeHus. HesaBucmmo ot
TAXHaTa 06La HaCOUEHOCT B 06/1aCTTa Ha KOHKYpCa, Teé MoraT Jja Ce pasAenar v aHanvsunpar
B C/IeAHNTE HanpasaeHus:

HayuHo - npuso>XHU NpuHoCcK:

e PaspaboTeH e NOAXOA 3a ONTUMU3MPaHe Ha Tornonorum Kato Buck, Boost n SEPIC upes
M3MO/I3BaHE Ha MaTeMaTMuecku Mogenn u pedepeHTHM Kpueu. ToBa NO3BO/ABA
MOCTUraHETO Ha anepuoAWYHU MPEXOAHM MPOLECH, KOUTO Ca WHBAPUAHTHM CrpPAMO
TOJIepaHCUTe Ha rpaAvBHUTE enemeHTH [B4.2, B4.6, I7.10, I7.11];
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e [peanoxeHn ca MeTOAW 3a OLIEHKAa Ha BAUAHWETO Ha AOMYCTUMWUTE OTKAOHEHWA Ha
PEaKTUBHUTE e/IeMEHTU BbpXy PaboTHUTE PEXVMU Ha PE30HAHCHW U TPaH3WCTOPHM
npeobpasyeatenu. Ypes 3D xapakrepuctuku e geduHrpaHa 3aBUCMMOCTTa Ha U3XoAHUTE
rnokasaTtennm OT AeBvauMmMTe B MNapaMeTpute Ha KOMMOHEHTWUTE, KOEeTO rapaHTupa
HageXaHocTTa Ha npoekTa [B4.3, B4.9, [7.13, [7.22];

e MMpeanoxeHa e MeToAvKa 3a MPEXO4 OT aHanoroB/M KbM LMGPOBU cuCTeMM 3a
yripae/eHune Ha pesoHaHcHM LLC npeobpasysaTtenun upes BrpajeHn MUKPOKOHTPOEPU.
W3cnepBaHeTo uHTerpupa codtyepHn cumynaumn u  Hardware-in-the-loop (HIL)
npoLeaypv 3a Bepudukaums Ha ynpaeaasalyute anroputmm [B4.8, 7.1, 18.6] .

MpunoxxHu npuHocu popmyanpanm no nybankayumure

e Pa3paboTeHu ca BUPTYaaHU MHCTPyMeHTWU Ha Python u LabVIEW 3a aBTomaTtusvnpaHo
CHeMaHe Ha eHepruiiHaTa epektmHocT Ha DC/DC npeobpasysatenw [[7.12, [7.15, T7.28,
r7.29,17.31,18.9];

e [poekTpaHa M MpPaKTUUECKU peanusvpaHa e cepTuduumpaHa cuctema 3a 6e3xkuyHo
npesaBaHe Ha eHeprus, 6asvpaHa Ha pe3oHaHceH nHeepTop [[7.24, [8.7] ;

e Cb34a/€HO € NPEHOCUMO YCTPOMCTBO 3a OHJIaH npocnejasaHe Ha GuocurHaam upes
M3MNO/3BaHe Ha MHOBATMBHMW TEKCTU/IHW eNeKTPOAM 3a AucTaHunoHeH EKI MOHUTOpUHT
[7.21q17.31];

e PaspaboteHa e xapayepHa u codTyepHa naatdpopma 3a obpazoBaTeSHN U MPUNOXKHK
LieAn, OT/MYaBaLLa ce C MOAYAHOCT U MUHUMA/HW 3aBUCUMOCTY 338 pO60TUKa C OTBOPEH
koga [[7.20, [7.28] ;

e [poekTpaHu ca 1 peannsnpaHn ca eNeKTPOHHN CXEMU CXEMM Ha WHBEPTOPWU Ha TOK,
AEVCTBalUM KaTo MpeLM3HW MOCTOAHHOTOKOBM TOBapW, KOWUTO Ca TecTBaHW Ha
doToBONTANLM W TOPMBHM KneTkn. PaspaboTeHn ca M cuctemm 3a ynpaejieHve Ha
WNHBEPTOPU 32 UHAYKLIMOHHO TOMEHe Ha MeTann, BepnduumpaHmn B peasHy TEXHONOTUYHN
npouecwu [B4.1, 17.23, 8.2, I8.5].

6. 3HauMMOCT Ha NPUHOCUTe 3a HayKaTa U NpaKTUKaTa
HayuHata npogykuvs Ha KaHaugata e TACHO CrneuuanvsvpaHa v nNpuaoxHoO
opueHTVpaHa B 061acTTa Ha cUOBaTa e/IeKTPOHMKaA 1 e/IeKTPOHHUTe npeobpasysaTeny.

OCHOBHMTE NPUHOCK MoraT Aa 6baaT KracupuumpaHn B HAKOKO HanpaBAeHUs:

« MogenupaHe u cumynauua: PaspaboreHn ca npeuusHU MaTemMaTUuyeckm wu
cMMynaumoHHn mogenn (B cpean kato MATLAB/Simulink n LabVIEW) 3a pasanuxu
Tonosnorun Ha npeobpasysatenn (Buck, Boost, SEPIC, LLC), kouto nossonasar AeTaiiHO
U3CNeABaHe Ha TEXHWUTe PaboTHU PexXnMK;

e OnNTMMM3aUMA W rapaHTUpaHu nokasatenu: EAvH OT Hail-3Haunmute npuHoOCK e
BHeApsBaHETO Ha MoaesiHo-6a3npaHa onTUMmU3zaLms. Ypes Hes ce NoCTUrat anepuognyHn
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MPeXoAHWN NPOLECK U Ce rapaHTUpaT U3XOAHWUTE NapameTpy Ha yCTPOMCTBaTa, He3aBUCUMO

OT NPOV3BOACTBEHUTE TONEPAHCU HA KOMMOHEHTUTE;

o Aurutanusauua U UHTE/IMFEHTHO ynpassieHue: XpaHoB M3CaeABa npexoja OT aHano-
roBY KbM LLMPPOBYK CMCTEMV 3@ ypaB/eHWe 1 npwiara METOAM 3a ONTUMAaNHO yrnpas/ieHne
Ha €HepruimHM NOTOLUM B MUKPO U HAHOMPEXMW, WUHTEIUTeHTHN JOMOBe W CACTEMU 3a
3apexxgaHe Ha baTepun 1 CynepKkoHAEH3aTOPK;

« HapgexxgHocT n ekcnaoarauus: Ypes TonepaHCcHM aHaiu3n € HanpaBeHa KonvecTBeHa
OLeHKa Ha BAUAHWETO Ha AeBumauuute B NapamMeTpute Ha KOMMOHEHTUTE BBbPXY HajeX-
AHOCTTa M cTabunHOCTTa Ha cUCTEMUTE.

KaHamMaaTbT He camMO M3MbJHABA, HO W MHOrFOKpPaTHO HajBWULLABa MWHVMajHUTE
HaUMOHaNHW M3MCKBAHMA W Te3n Ha TY-Codusa. Obwmar Bpon TOUKM Ha KaHaupata e
1922,79, npu HeobxoAMM MUHUMYM OT 430 Touku. MpensnbaHeHneTo e 4,47 NbTU.

HayuHusT Tpya Ha 4-p XpaHOB € LWMPOKO pasnosHaT Kakto B bbirapws, Taka u B
MeXayHapoZaeH Malab, KoeTo ce gokasea OT cnegHnTe GakTu:

KaHgnaatsT npeacraBs 46 nybavkaumun, MHAEKCUPaHU B SCOpUs U Web of Science.
OtueTeHn ca 53 untnpanHua (6e3 camoumUTUpPaHKATa), roasMa YacT OT KOUTO Ca B MPECTUXKHN
MEXAYHaPOAHWU U3AaHWs oT aBTopu OT PymbHus, NHaunsa, Utanms, BuetHawm, Ervnert, Cro-
Bakua 1 Ap.. LluTnpaHwsaTa ca B aBTOpuTeTHM cnncaHus Kato |EEE Access, Energies, Sustain-
ability u MDPI Electronics. [1-p LIB. XpaHOB e npu3sHaT eKcnepT, KaTo e usrotsun 19 peueHsnu
3a 18 pbkonuca B Web of Science 3a MeXayHapOAHN HayYHWU CMcaHUA U KOHdepeHLUn.
YuactBan e B MeXayHapoaHus koHcopuumym no npoekta ,COUNTERFOG" (Ceama pamkoBa
nporpama Ha EC) n B npoekT no aMHna Ha ®paHKkoPoHmATa. YuyacTBa € B 7 HaUMOHA/IHU
npoekra (PHW, MOH, OMN ,HOWP") n e pbkoBogun 3 yHuBepcuteTcku npoekrta B TY-Codus.

7. KputnuHm 6enedXkku n npenopbKu

KbM oueHsBaHUTE MaTepuany NMPeACTaBeHV B KOHKypca MMaMm ciegHuTe 6enexku,
KOUTO He HaMansfBaT 3Ha4YMMOCTTa Ha MojydyeHUTe pesy/TaTy, a Mo CKOpO Morat ja ce
pasraexaar KaTo npernopbku kbM 6baelata TBOpUecka AeAHOCT Ha A-p LiB. XpaHoB.

e JlunceaT HanMb/JHO CAMOCTOATENHWN NybAMKaLUK B NpeACTaBeHMTE 3a KOHKypCa CNCbLN.
e TematuHa GOKycMpaHOCT, Manko pasHoobpasmve. TpyaoBeTe nokaseaT 3agbaboueHa

eKkcrepTu3a B TACHO cneuvanmsmpanm obnactn (mogeanpane n ontummusauma Ha DC-DC
n pe3oHaHCHM npeobpasysaTesnv). Makap ToBa Aja ro Npasu eKCnepT, CbLUECTBYBA pUCK
OT TeEMATUYHO egHoobpasue;

e [peobnagaBawmar Gpol TpyAoBe ca AOKNaAM Ha KOHpepeHuuw, pedepupaHn B
Scopus/Web of Science, 6posT Ha cTaTumMTe B MPECTMXHN Hay4HW CNUCAHUA C BUCOK
nmnakt akrop (IF) nam nmnakr paur (SJR) e manbk;

e  DopManHV HETOUHOCTM U INMCK B HAKOW OT BubaunorpadcknTe aHHY;
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e Bbrpeky 3HaUNTENHNA XOPapuyM W paspaboTBaHETO Ha MHOBATMBHU 06pasoBaTesHu
WHCTPYMEHTH, KaHAMAATBT He e MPEeACTaBW CaMOCTOATENHO U3AaAeH YUeOHVK v
yuebHO nomarano. bux npenopbuar, Aa ce CbCPeAOTOUM 1 OTAEN BPEME 33 NPEACTaBA-
HETO Ha YacT OT NOCTUrHaTUTE PEe3yTaTh BbB BUA Ha y4ebHn nocobus 3a nnonssaHe
No BOAEHUTE AUCLIUMANHW.

8. JlnuHu Bneuat/ieHNA U CTAHOBMLLE Ha peLeH3eHTa

He nosHaBam a-p vHxX. Lig. XpaHos anuHo. Moctenun e Ha pabota B TY-Codus, korato
MU € NPeACTOA0 Aa W3A3a OT akafeMUYHUA CbCTaB Ha pakynTeTa U Npean naHaemuaTa.
Kato pesysnTat caMo BU3yanHO CbM ro otbenszBas Kato M/aj Konera oT CbCeaHa Katejpa.
He MU Ce e Hafaraso 1 He CbM MMaJ NpenoAaBaTenckn u NpodecmoHaneH KoHTakT. Hamam
06wwm ny6avKaummn ¢ Hero 1 He CbM CBbP3aHO JIMLE, MO CMUCB/IA Ha 3aKOHa.

He cbM 3ano3HaT 1 He MU e U3BECTHO Aa UMa €/IeMeHTK Ha NaarvaTcTeo B NpeacTaBe-
HUTe paboTu Ha A-p MHX. LIB XpaHos..

3AK/TFOMEHUE

JlokyMeHTUTE W MaTepuanvTe, NPeACTaBeHn OT A-p MHX. Lisetn Xpuctoe XpaHos
OTrOBapAT Ha BCMUKM M3UCKBAHMA Ha 3aKOHa 33 Pa3BUTME Ha akajeMU4HUA CbCTaB B
Peny6avka Bwarapus (3PACPB), MpaBunHuka 3a npunaraHe Ha 3PACPBb u cbotBeTHMA
MpaBusiHuk Ha TY-Codus.

MpescTaBeHU ca AocTaTbyeH 6poit HayuHW TPyAOBe, My6AVKYBaHU Clej MaTepuanvTe,
“3rnon3BaHn Npu 3awmrata Ha OHC ,pokTop”. B paboTtuTe Ha KaHAMAATa UMa OPUTUHAHA
HaYUYHU 1 NPUAOXKHUN MPUHOCHK, KOWUTO Ca NMONYUWIN MEXAYHaPOAHO NpusHaHve.Bb3 ocHoBa
Ha 3aro3HaBaHeTO C NpeACTaBeHUTe Matepuani, TAXHaTa 3Ha4YMMOCT, CbabpiXKaluuTe ce B
TAX Hay4HW, HAYYHOMPUIOXHW Y NPUNOXHW NPUHOCK, HAMUPaM 3a OCHOBaTeJsIHO Aa Mpej-
JI0Xa [1. ac. 4-p uHX. Lipetn Xpucrtoe XpaHoB Aa 3aeMe akageMnyHaTa ANbXHOCT ,A0LEeHT"
B NpodecnoHasHOTO HarnpassieHne 5.2 EnekTpoTexHuka, eNeKTpoHvKa 1 aBToMaTtnka no
cneymanHoctTa ,EnektpoHHn npeobpasysarenn”

[lata : 20.03.2026 . PELLEH3EHT : (W)

rp. Codpus (npod. a-p vHX. Togop J>kaMmUiniKoB)
sl - looMn |
\\\[ﬁ\/{-{ o :
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REVIEW

for the competition to fill the academic position of “Associate Professor”

in the professional field 5.2 Electrical Engineering, Electronics, and Automation,
specialization “Electronic Converters” announced in

State Gazette No. 101 / November 27, 2025

with candidates Senior Assistant Professor Dr. Eng. Tsveti Hristov Hranov;

Reviewer: Prof. Dr. Eng. Todor Stoyanov Dzhamiykov

1. General Provisions and Biographical Data

In accordance with the procedure, the competition was announced by decisions of the
Departmental Council of the Department of Power Electronics, Minutes No. 316 / January 9,
2026, and Minutes No. 318 / January 22, 2026; of the Faculty Council—Minutes No. 6 / January
26, 2026. A copy of the State Gazette—Issue No. 101 / November 27, 2025—has been submitted.
An announcement of the competition is available on the website of TU Sofia.

Senior Assistant Professor Dr. Tsveti Hranov was born in 1990. He completed his secondary
education in 2009. In 2013, he earned a Bachelor’s degree in Engineering Physics from Sofia
University “KI. Ohridski.” Since 2015, he has held a Master’s degree in
"Power Electronics" from the Technical University of Sofia. In 2021, he defended his dissertation
on the topic "Design of Resonant DC-DC Converters with Guaranteed Performance" and was
awarded the academic and scientific degree of "Doctor" in the scientific specialty 5.2 Electrical
Engineering, Electronics and Automation, from the Faculty of Electrical Engineering and
Technologies at the Technical University of Sofia. A

He began his professional career in 2014 as a production line operator and assembly
operator—manufacturing printed circuit boards. In 2015, he worked as a physicist at the
Bulgarian Academy of Sciences (BAS) — Institute of Solid State Physics (IFTT) and as an applied
engineer at the company “Comet Electronics.” Since 2019, he has been an assistant professor in
the Department of Power Electronics at FETT, and since 2021, he has served as a senior assistant
professor in the same department.

Dr. Tsveti Hranov’s professional biography leads me to believe that he possesses
extensive experience, accumulated knowledge, and skills in the fields of academic
engineering and teaching.

The candidate has: 12 years of professional experience in the field, 6.5 years of teaching
experience at TU-Sofia, 5 years since obtaining his doctorate, and 4.5 years as a senior assistant.

2. General description of the submitted materials

For the competition, candidate Dr. Eng. Ts. Hranov has submitted: Application to the Rector of
TU-Sofia for participation in the  competition; Curriculum Vitae (CV based on the

European template);
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Medical certificate and criminal record check; Certificate of professional experience in the field;
Proof of foreign language proficiency (minimum B1 level); Copy of the competition
announcement published in the State Gazette; Two envelopes addressed to the correspondence
address; 7 USB drives containing all documents in electronic format; Copy of the doctoral degree
certificate, along with a copy of the abstract and a list of publications related to the dissertation;
Certificate of appointment as “senior assistant professor.” Certificates of scientific and teaching
activity; Table of minimum requirements, certifying compliance with national criteria and those of
TU Sofia; General list of scientific works, including their general description and main scientific
and applied contributions; Specialized lists of publications: Indicator B4: 10 publications in peer-
reviewed and indexed journals in global databases (habilitation thesis); Indicator G7: 33
publications in peer-reviewed and indexed journals outside the habilitation thesis; Indicator G8: 9
publications in non-refereed peer-reviewed journals; List of citations (Indicator D12), 51 entries
with URLs of the citing articles; List of reviews in scientific journals, 19 entries indexed in global
databases (report from Web of Science); Reports on project activity (Indicator E): Participation in
and leadership of national and international projects, as well as a report on funds secured; Report
on teaching load (Indicator G) for the last three academic years at TU-Sofia.

Based on the submitted list of a total of 52 publications (none of which are for the “Doctor”
degree) and records of participation in 13 research projects, | accept for review all submitted
materials that count toward the final evaluation.

A check in the “Scopus” system shows that Dr. Ts. Hranov has 46 visible documents, 67
citations, and an h-index of 4.

3. General description of the candidate’s research and applied research

activities

The work of Dr. Eng. Tsveti Hranov reveals a thorough and systematic approach in the field
of power electronics, with an emphasis on the design, modeling, and optimization of power
converters. His work is characterized by an interdisciplinary focus, combining classical circuit
design with modern digital control methods and computer simulations in the following areas:

e Modeling and optimization of DC-DC converters: A significant portion of the publications is
devoted to the detailed mathematical description and optimization of various topologies
(Buck, Boost, Buck-Boost, SEPIC). The candidate has developed
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methods for achieving aperiodic transient processes and guaranteed output parameters that
are invariant with respect to component tolerances.

e Research on resonant converters and inverters: Research activities include the design of LLC
converters, analysis of operating modes at frequencies below and above the resonance
frequency, as well as the transition from analog to digital control systems. These developments
have direct applications in the creation of high-efficiency power supply devices and soft-
switching systems.

Applied research for industry and the energy sector:

For the purposes of induction heating, models and
control systems for thyristor and transistor inverters for metal melting, verified with data from
actual industrial installations.

Electric transportation and energy storage: The activity includes
research on converters for charging supercapacitors and lithium-ion batteries, as well as energy
flow control systems in electric vehicles.

Wireless power transmission: The candidate designed and verified
wireless charging systems certified to the Qi standard.

Automation at scientific research: developed specialized
virtual tools and software environments (based on LabVIEW and Python) for automated data
acquisition, performance measurement, and conducting Hardware-in-the-Loop (HIL) simulations.
These tools significantly increase the precision of experimental work.

The overall assessment confirms that Dr. Ts. Hranov is an established researcher with
original contributions to the precise modeling and sustainable control of power electronic
systems, whose work finds successful application in modern industrial and technological
fields.

4. Evaluation of the candidate’s pedagogical training and activities

Over the past three academic years, Dr. Ts. Hranov has taught 128 lecture hours at TU Sofia.
He has taught a total of seven specialized courses in master’s and bachelor’s programs. He has
made significant contributions to the development of innovative teaching aids and software tools:
* Smart Training Environment: He has developed a methodology combining Texas Instruments

hardware with virtual instruments in LabVIEW, which assists students through interactive

messages and real-time guidance.
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e He created a specialized “Educational LabVIEW PWM Generator” for studying DC/DC and
DC/AC converters, which links theory with practical laboratory experiments for educational
purposes;

e Automated Test Benches: He has developed Python and LabVIEW software environments for
automated efficiency measurement and transient process analysis, specifically adapted for
educational purposes;

e He has designed a platform for educational purposes that introduces students to robotics
through modular hardware and software design.

Dr. Ts. Hranov is actively involved in modernizing the educational infrastructure and
curricula through:

e Management of an educational project: He served as the project leader for an internal project
at TU Sofia titled “A Power Electronics Learning Environment Based on Virtual Tools” (2022).

¢ Implementation of New Technologies: Hranov is one of the initiators of introducing Hardware-
in-the-loop (HIL) methods and the digitization of control systems into the curriculum, which
allows students to test real controllers in a safe simulation environment.

e Use of non-traditional tools: He promotes the use of the “Tesla coil” and the “Logisim”
simulator as educational tools for illustrating complex physical phenomena and digital control
systems.

The overall assessment is: - a lecturer who actively transforms power electronics
education from theoretical to practical, applied, and digitally oriented, providing students
with access to modern engineering tools and methodologies.

5. Major scientific and applied scientific contributions

All of the scientific publications presented fall within the scope of the competition. They-are
analyzed in the detailed self-assessment of contributions, compiled by Dr. Ts. Hranov, based on
indicator group B4 and indicator group G by thematic area. Regardless of their general focus
within the scope of the competition, they can be categorized and analyzed in the following areas:

Scientific and applied contributions:

e An approach has been developed for optimizing topologies such as Buck, Boost, and SEPIC
through the use of mathematical models and reference curves. This allows for the
achievement of aperiodic transient processes that are invariant with respect to the tolerances
of the constituent elements [B4.2, B4.6, G7.10, G7.11];
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e Methods have been proposed for assessing the influence of permissible deviations in reactive
elements on the operating modes of resonant and transistor converters. The dependence of
the output parameters on deviations in component parameters is defined using 3D
characteristics, which ensures the reliability of the design [B4.3, B4.9, G7.13, G7.22];

e A methodology is proposed for the transition from analog to digital control systems for
resonant LLC converters using embedded microcontrollers. The research integrates software
simulations and Hardware-in-the-loop (HIL) procedures for verifying the control algorithms
[B4.8, C7.1, C8.6].

Applied contributions as formulated in the publications

e Virtual tools in Python and LabVIEW have been developed for automated measurement of the
energy efficiency of DC/DC converters [G7.12, G7.15, G7.28, G7.29, G7.31, G8.9];

e A certified wireless power transfer system based on a resonant inverter has been designed
and implemented [G7.24, G8.7];

e A portable device for online biosignal monitoring has been created using innovative textile
electrodes for remote ECG monitoring [G7.21q G7.31];

¢ A hardware and software platform for educational and applied purposes has been developed,
characterized by modularity and minimal dependencies for open-source robotics [G7.20,
G7.28];

e Electronic circuits for current inverters, functioning as precision DC loads, have been
designed and implemented, and tested on photovoltaic modules and fuel cells. Control
systems for inverters used in induction metal melting have also been developed and verified in
real-world industrial processes [B4.1, G7.23, G8.2, G8.5].

6. Significance of the contributions to science and practice
The candidate’s scientific output is highly specialized and application-oriented in the field of
power electronics and electronic converters. The main contributions can be classified into
several areas:

«Modeling and simulation: Developed are precise mathematical and
simulation models (in environments such as MATLAB/Simulink and LabVIEW) for various
converter topologies (Buck, Boost, SEPIC, LLC), which allow for a detailed investigation of their
operating modes;

« Optimization and guaranteed performance metrics: One of the from  most significant

contributions is
the implementation of model-based optimization. This enables aperiodic
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transient processes and guarantees the output parameters of devices, regardless of component

manufacturing tolerances;

. Digitalization and Intelligent Control: Hranov investigates the transition from analog

to digital control systems and applies methods for optimal control of energy flows in micro- and

nanonetworks, smart homes, and battery and supercapacitor charging systems;

« Reliability and operation: Through tolerance analyses, a quantitative

assessment of the impact of deviations in component parameters on the reliability and stability

of the systems.

The candidate not only meets but also significantly exceeds the minimum national
requirements and those of TU Sofia. The candidate’s total score is 1922.79, with a required
minimum of 430 points. The excess is 4.47 times.

Dr. HranoV’s scientific work is widely recognized both in Bulgaria and internationally, as
evidenced by the following facts:

The candidate has 46 publications indexed in Scopus and Web of Science. There are 53
citations (excluding self-citations), a large portion of which are in prestigious international
journals by authors from Romania, India, Italy, Vietnam, Egypt, Slovakia, and others. The citations
appear in authoritative journals such as IEEE Access, Energies, Sustainability, and MDPI
Electronics. Dr. Ts. Hranov is a recognized expert, having prepared 19 reviews for 18 manuscripts
in Web of Science for international scientific journals and conferences. He has participated in the
international consortium for the “COUNTERFOG” project (EU Seventh Framework Program) and in
a project under the Francophonie. He has participated in 7 national projects (FNI, MES, OP
“NOIR”) and has led 3 university projects at TU-Sofia.

7. Critical comments and recommendations

| have the following comments on the materials submitted for evaluation in the
competition, which do not diminish the significance of the results achieved but rather can be
viewed as recommendations for the future creative work of Dr. Ts. Hranov.

e There are no independent publications at all in the lists submitted for the competition.

e Thematic focus, limited diversity. The works demonstrate in-depth expertise in highly
specialized fields (modeling and optimization of DC-DC and resonant converters). While this
establishes him as an expert, there is a risk of thematic monotony;

e The majority of the works are conference papers indexed in Scopus/Web of Science; the
number of articles in prestigious scientific journals with a high impact factor (IF) or impact
rank (SJR) is small;

e Formal inaccuracies and omissions in some of the bibliographic data;
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e Despite the significant teaching load and the development of innovative educational tools,
the candidate has not presented an independently published textbook or teaching-aid. 1
would recommend that they focus and set aside time to present some of the achieved results
in the form of teaching aids for use in the courses they teach.

8. Personal impressions and opinion of the reviewer

| do not know Dr. Tsvetan Hranov personally. He joined the faculty at TU-Sofia just as | was
about to leave the faculty’s academic staff, and this was before the pandemic. As a result, | have
only visually noted him as a young colleague from a neighboring department. | have not had any
need for, nor have | had, any teaching or professional contact with him. | have no joint
publications with him and am not a related party within the meaning of the law.

| am not aware of, nor do | know of, any elements of plagiarism in the works submitted by
Dr. Eng. Tsvetan Hranov.

CONCLUSION

The documents and materials submitted by Dr. Eng. Tsveti Hristov Hranov meet all the
requirements of the Law on the Development of Academic Staff in the Republic of Bulgaria
(LDASRB), the Regulations for the Implementation of the LDASRB, and the relevant Regulations of
TU-Sofia.

A sufficient number of scientific papers published after the materials used in the defense of
the doctoral dissertation have been submitted. The candidate’s works contain original scientific
and applied contributions that have received international recognition. Based on my review of
the submitted materials, their significance, and the scientific, applied scientific, and applied
contributions they contain, | find it appropriate to propose that Senior Assistant Prof. Dr. Eng.
Tsveti Hristov Hranov be appointed to the academic position of “Associate Professor” in the
professional field 5.2 Electrical Engineering, Electronics, and Automation, in the specialty

“Electronic Converters”

Date: March 20,2026 REVIEWER: (W)
Sofia > (Prof. Dr. Eng. Todor Dzhamiykov)
;\\:\* VD() ) E_‘g.@lﬁ 9
BATHO C CPUIMHANA|
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PEUEH3UA

MO KOHKYPC 3a 3aeMaHe Ha akafileMUyHa ATbXHOCT ,AOLeHT"

no npo¢ecroHanHo HanpasaeHve 5.2 EneKTpoTexHuka, enekTpoHmKa v
aBTOMAaTuKa,

crneumanHoct ,EnektpoHHM npeobpasysaTtenn”

obsseH B [1B 6p.101 / 27.11.2025 r.

C KaHAWAaT ra. ac. 4-p MHX. Teogopa MNnameHosBaTo40pOB3;

PeLieH3eHT: npod. 4-p nHX. Togop CTosHOB [I>XKaMUiiKoB

1. O6wm nonoXxeHns n 6uorpadpuuHn gaHHU

B cbOTBETCTBME C NpoLeaypaTa, KOHKYPChT e 06ABeH C pelueHus Ha KaTtegpeH CbBeT
Ha KaT. CunoBa EnektpoHuka, npotokon N@ 316 / 09.01.2026 r. u npotokon N2 318 /
22.01.2026 r; Ha dakynteTeH cbBeT - npotokon N2 6 / 26.01.2026 r.. NpeacTaBeHO e Konwue
oT lbp>aBeH BecTHUK — 6poii 101 / 27.11.2025. Ha ViHTepHeT cTpaHuuaTa Ha TY-Codus uma
065Ba Ha KOHKypca.

Fn. ac. o-p Teogopa TogopoBa e pogeHa npe3 1982 roanHa. Hama uHdopmaums
OTHOCHO cpeaHoTo obpasyeaHve. Mpe3 2012 r. ce agunaommpa kato 6Gakanaebp nNo
KOMyHMKALMOHHA TEXHMKA W TEXHONOTMM B TeXHUUECKn yHMBepCuTeT — BapHa ®akyaTeT no
EnektpoHuka. Ot 2014 rogmHa e Maructbp MHXeHep Mo ,KoMyHVKaLMOHHa TexHWKa w
TexHonornu®, ot TexHuueckn yHusepcutet — BapHa ®akyntet no EnektpoHuka. MNpes 2018 r.
3almMTaBa AuCepTauMoHeH TPyA Ha Tema ,Enextpuueckn cBoictBa Ha Mn-Zn deputHm
MaTepuann’ u npugobmea obpasoBaTesHa W HayyHa CTereH ,AOKTOP” MO HayuyHa
crneumnanHoct 5.2 ENeKTpoTexHWKa, eNeKTpoHMKa 1 aBToMaTnka, oT TexHu4eckn YHuBepcutet
— BapHa, ®akyntet no M3uncantenHa TexHuka n ABToMaTtmnsaums. A

TpyaoBata cv AeiHocT 3amouBa npe3 2015 r. kato npenogaeaten B TY-BapHa,
®dakyaTtet no MauncautenHa TexHuka u ABTomaTm3aums, kategapa ,EnektpoHHa TexHvka v
MukpoenekTpoHuka”. Ot 2019r. e acucTeHT KbM KaT. CuioBa enekTpoHuka Ha QETT, TY-
Codws. Ot 2020r 4o cera e 1. aCUCTEHT KbM CbluaTa Kategpa. B nepmoga 2019 - 2023 r. e
nscnegosaten koM TY-Codus, no nporpamata “Mnagn yyeHu U nocT AoOKTopaHTh”. B
nHtepsana 2023 — 2025 r. e ekcrnepT oueHuTeN KbM EBponeiickata KoMmcus.

MpodecroHanHata buorpadpua Ha a-p Teogopa TogopoBa MY AaBa OCHOBaHve Ja
cunTaM, Ye TS MPUTEXKABa 3HAYMTENEH OMUT, 3HAHWUA 1 YMeHWs B obnacTTa Ha akageMnyHuTe
TEXHUYECKM U NnpenogaBaTtencky obnactu.

O-p T. TogopoBa uma: 10 roa. ctax no cneunanHocta, / rogvHn nperojasaTencku
ctax B TY-Codwus, 7 ros. OT KakTo e AOKTOP W1 6 rog. Kato ri. aCUCTEHT.

2. O6uw0 onucaHue Ha npeacTaBeHUTEe MaTepuaan

3a KOHKypca, KaHauaaTtkata 4-p vHx T. TogopoBa e npegcraesuna: AeTobrorpadus
(eBponeicku obpasey CV); MeanumHcko ceugetenctso v CBUAETENCTBO 32 CbAVMOCT,
YpocTtoBepeHue 3a ctax no cneuuanHoctra, Cnpaeka 3a UsMb/iHEHWE HA MUHUManHuTe
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HaLUWoHaNiHM M3uckBaHuA W Te3n Ha TY-Codusa; Pestomera Ha TpyaoBeTe w crpaska 3a
Hay4HWUTE MPUHOCK (Ha 6BATAPCKU U aHTINACKYN €3UK).

[okymeHTu 3a npugobuta OHC ,pokTop” (Pasgen: rpyna A); Konve Ha gunnomata 3a
OHC ,z0kTOp"; ABTOpPEdEpaT Ha AUCEPTALIMOHHUA TPYA Ha TeMa ,Enektpuueckun csoicTea
Ha Mn-Zn depuTHN MaTepuanmn”.

Hayunu ny6avkauum (Pasgenu: rpyna B v rpyna IN); Fpyna B (XabuaurtaumoHeH TpyA):
Mbana 6mubnnorpadcka cnpaska v TekcToBeTe Ha 10 HayuHu nybankauum (pedepupani n
MHAEKCMPaHW B CBETOBHM 6a3n AaHHW), obejuHeHW noj Temata ,YCbBbpLUEHCTBaHe Ha
eNeKTPOHHUTE NpeobpasyBaTenn C MPUIOXKEHVE B CbBPEMEHHUTE eNeKTPOEHEePruiHm
cuctemn”; Tpyna I': MbaHa 6ubanorpadcka cnpasBka U TeKCToBeTe Ha 8 HayuHM nyGankaumm
M3BBH xabunutaumoHHus Tpyg, Liutatn (Pasgen: rpyna [); Cnpaska 3a 76 uutupaHus B
pedepvpaHn uzgaHua (nokasaten [12) n 3 unTnpaHua B HepedepupaHn cnmcaHua c
Hay4yHO pelieH3npaHe (nokasarten [14); MpoekTy, NateHT n PbKOBOACTBO (Pasgen: rpyna
E); [lokasaTencrea 3a yyactvie B 3 HaLUMOHanHW U 1 MexayHapoaeH HaydeH npoekT; Cnpaska
3a NPUBEUEHN CPEACTBA NO NpoekTH; Konusa Ha ny6anKyBaHa 3asBKa 3a NATeHT U M3jajeH
naTeHT 3a w3obpereHneTo ,MeToA 3a W3MepBaHE Ha efleKTpuYeckuTe CBOWCTBA Ha
MarHUTHo-Mekn heputHn Matepuann”; CryxebHn benexkm 3a pbKOBOACTBO Ha 3 HayuHU
npoekta kbM HNC npu TY-Codus; YuebHa gelinoct (Pasgen: rpyna X); CayxebHa benexka
3a xopapuym ot 204 yaca BOAEHW IeKLMM NPe3 NOCAeAHNTE TP aKaAeMUYUHN rogviHu B TY-
Codus; [onbaHutenHa npodecmoHanHa nHpopmaums (Pasgen: rpyna CV); ExkcneptHa
AeliHocT. [lokasaTencTBa 3a AEMHOCT KaTO BbHLUEH He3aBUCUM eKCnepT-OLeHUTEeN KbM
Eeponeiickata komucus (2023-2025 r.); Cneunanmsaumm un npaktvku: Ceptndukatv 3a
MobuaHocT no Erasmus+ B YHuBepcuteta l'eHT (8.5 MeceLia) U cTyaeHTCKa npakTuka B BAH;

UneHctBa: [loka3aTencrtBa 3a UNeHCTBO W AevHoct B IEEE (BkarounTenHo Kato
npeaceaaten Ha IEEE Bulgaria Power Electronics Group) v B PSMA (CALLL); PeueHsvpare u
dopymun: [lokasaTenctea 3a ydyacTMe KaTO PELEH3EHT Ha HayyHu nybavkauum u
cbnpeaceAaTen Ha cecus Ha MeXxayHapogHaTa koHdepeHuwms 2025 ACEMP-OPTIM; Yue6Ho-
opraHu3auMoHHa AeilHocT: lMpuenvyaHe Ha Volvo Trucks kato ¢upma-naptHbop 3a
MpPaKTUUeCKM 3aHUMaHWs Ha CTyAeHTUTe;, YuacTwe B aKTyanusupaHeto Ha 12 yuebHu
nporpamy; [JlokaszaTesnctBa 3a YCMELHO MpeMuHaTa aTectauus C MakCUManHa OLEHKa;
Ceptudukar oT obyyeHme No NHTeseKTyasHa COBCTBEHOCT.

OT npeAacTaBeHns CNUCbK ¢ 0bwo 26 nybavkaumn, 8 ot Tax ca 3a OHC ,aokTop” ©
CnpaBKK 3a yyacTvie B 7 HayyHoM3CnegoBaTencky npoekta. Mpremam 3a peueHsupaHe 18
nybamkaumm (cnucbum B u I, KakTo 1 Hay4HOU3CIEAOBATENCKMTE MPOEKTHN, KOUTO C/elBa
Ala Ce OTumUTaT 3a KpalriHaTa oLeHKa.

MpoeepkaTa B cucTeMaTa Ha ,Scopus” nokasBa, Ye KaHAuAaTKata uMa BUAVMWU 25
AOKYMeHTa, 87 umtupaHus u h pakrtop 6.
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3. O6uia xapaKTepucTUka Ha Hay4yHou3C/legoBaTe/iIckaTa U HayUHOMpUIOXKHaTa
AeiHOCT Ha KaHauaaTa
HayuHo - n3cnegoBatenckara v HayyHO MPWAOXKHaTa AEAHOCT Ha . ac. A4-P UHX. T.

TogopoBa, B NpeACTaBeHWTE 3a KOHKypca martepuany, ce oTinyaBa CbC CUCTEMATMYEH

NOAXOA, NpodUANpaHa creuvannsalums 1 3HauMM npaktmyeckn Gpokyc. Paboture u ca B ABe

OCHOBHM HarnpaB/ieHWUs: W3C/ieABaHe Ha BWUCOKOUYECTOTHU MarHUTHW KOMMOHEHTU U

ONTUMM3ALMS HA CUOBU ENEKTPOHHW mpeobpasyBaTesu 3a CbBPEMEHHW EeHEepruiHm

CUCTEMM.

o CrneunduyHM CBOWCTBA HAa MarHWTHWM Matepuanu: Paspabotwna v dusnyeckn
peanusvpana creLuanmaMpaHi eKcrnepuMeHTaNHN NOCTaHOBKY 3a M3MepBaHe Ha 3arybu
B MarHUTOMPOBOAM NPY CUHYCOMAANHO ¥ NPaBOBLIbAHO Bb36y>KaaHe. CbluecTBeH NPUHOC
e BbBEXJAHETO Ha KOHUENUUATa 3a roNaMOCUrHasHa KOMMIEKCHa MarHuTHa NpoHu-
uaemoct (LSCP), KosaTo No3Bo.isBa NO-TOYHO MOAeMpaHe Ha 3arybute B peanHu yCioBuns
Ha paboTa Ha uMnyacHuTe npeobpa3sysaTesn.

o OnTUMM3aAUMA HaA ENeKTPOHHM npeobpasysatenn. TomojorMyHa onTumusalua Ha
npeobpasysatenn 3a BEM n cuctemu 3a cbxpaHeHue Ha eHeprus. PaspaboteHu ca
MHOBATUBHM CXEMM 3a aKTMBHO HanaHchpaHe Ha 3apsfa Ha 6aTepuiiHK NakeT 1 HOBM
KOHCTPYKLMN Ha BWCOKOYECTOTHM TpaHchopmaTopy, UeNAly MWHUMWU3MPpaHe Ha
MHAYKTMBHOCTTA Ha pascenBaHe.

o XapakTepusupaHe Ha cunosu npubopwu:. PeannsupaHa e aBTomatusnpaHa cucrema 3a
ABoeH mmnynceH Tect (Double-Pulse Test) 3a MOSFET TpaH3ucTopu, KOATO NO3BOAABA
aBTOMaTM4yHa 06paboTka Ha AaHHW W MPEeLU3HO OnpeAensiHe Ha AUHaMUUHUTE 3arybu
npw NpeBKAtOYBaHE.

A-p vHx. T. ToaopoBa y4acTBa aKTMBHO B KONEKTUBW MO U3MbJAHEHWE Ha Hay4YHO-U3cneAo-

BaTe/ICKM MPOEKTU. ‘

e Ta e pbkoBoaguTen Ha Tpu nNpukatounam npoexta kbM HUC npn TY-Codus, dokycmpanm
BbPXY M3c/esBaHe Ha pepuTHM MaTepranm B CTaTUUHWU MarHUTHW NoJieTa, M3MepBaHe Ha
cneumduuHm 3aryby 1 paspaboTBaHe Ha CUMYyNaLMOHHU MoAenu 3a AynocouHu PFC
npeobpasysartenu.

e Yyvactea B Mawa6bHua npoekt PANTERA (Horizon 2020), HacoueH KbM yKpenBsaHe Ha
Hay4YHWUTE WU3CNeABaHWA B 06/aCTTa Ha VHTEIMTEHTHUTE MPEXM W CbXpPaHeHWeTo Ha
eHeprvsi B EBpona. TekyLlo € YieH Ha ekvna no MexayHapoaHus npoekt RISEnergy
(2024-2029).

e YyacTBa aKTMBHO KaTO u3cieaoBaTes B HauMOHaNHUA LIeHTBP MO MEXaTPOHMKA U YNCTH
TEXHO/IOTUM 1 B NPOEKTU 338 MOAENHO-6a31paHo NPOoeKTUpaHe Ha CUA0BM YCTPOMCTBA.

M3obpetaTenckata u eKcrnepTHa AeMHOCT ce 13passBa B NoslyYeHns naTeHT npes 2025r

n nybavkyBaHaTa 3asBKa 3a nateHT (2023 r.) 3a opurMHasHa MeToAuKa 3a M3MepBaHe Ha

eNeKTPUUeCcK1Te CBOCTBA Ha MarHUTHO-Meku GeputHun matepuanm. Ot 2023 r. T4 € BbHLUEH

HEe3aBMCMM eKCrepT-oLeHuTes kbM EBponelickata komucuna (areHumu REA n CINEA), kbaeTo
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OLleHABa NPOEKTHM MPEeA/NOXeHUss Mo nporpama ,XopwsoHT Espona” B obnactute

eHepruiiHa eGeKTVBHOCT M eIeKTPOHHM KOMMOHEHTH.

O6uiata oueHKa noTtBbpxgasa, yYe A-p T. TogopoBa e yTBbpAeH m3ciefoBaTen u
YTBBPAEH CMELMANUCT C OpPUTMHaNeH NpuHoc B obnactta Ha dyHAaMeHTaNHUTe U3Cneas-
aHUA BbPXY MarHUTHUTE MaTepuany C NPUIOXEHUA B eNeKTPOHHWTe npeobpasysaTenn 1
eHepreTmkara.

4. OueHKa Ha neparormyecKkara NOAroToBKa M AEeNHOCT Ha KaHAUAaTa

3a nocneaHuTe Tpy roguHu 4-p T. Togoposa nma xopapuym ot 204 nekLoHHN Yaca
B TY-0Codwms. Boguna e 3aHaTMA NO 06Wo 7 gncumnauvHu. NMpearmHo ot 6akasaBbpCKma
Kypc.

MposBsBa 3aBMAHA aKTMBHOCT B aKTya/IM3VpaHeTo Ha yuebHNTe KypCcoBe 1 nporpamm,
KaTo ca NpeAsoXeHN HOBM TakuBa no gucuunanHute ,Mpeobpasysarten 3a Bb306HOBAEMN
eHepruiiHm natouHnum” (MBEW) v ,BrcokoedpekTneHo npeobpasyBaHe W CbXpaHeHWe Ha
eHeprus ¢ enekTpoHHu cpeactea” (BMCEEC) kato e 3amnoyHana Aa BOAM JiEKUMM NO TAX.
YuacTBana e B CbCTaBAHETO Ha 4 HOBM W aKTyanM3MpaHeTo Ha 8 CbluecTByBaLiM YUebHY
nporpamu (obuwo 12) 3a cneyunanHoctute ,EnektpoHunka” u +ABTOMOBWNIHA eNeKTpoHMKa".

rn. Ac. a4-p T. Togoposa e paspabotuna wrpok Habop OT Matepuany, HaCO4eHU KbM
rnoAnomMaraHe Ha camocTosTesiHaTa paboTa Ha CTYAEHTUTE:

o MeToauyeckv nocobmsa 3a gunaomanTtn: Cb3gana e MS Word daiin-obpaseu 3a aun-
JIOMHa paboTa ¢ BrpasieHun CTUA0BE 1 popMaTUPaHe, KakTo M MMCMEHM HaCoKM 3a aBTOMa-
TUUHO reHepupaHe Ha CbAbpXKaHWEe U HOMepWpaHe, KOUTO ca Ny6ANYHO AOCTBLMHU Ha
caillTa Ha KaTeapara.

o Myntmeguiinn nekunn: PaspaboTtuna e npeseHTauMoHHU MaTeprany 3a NeKUMOHHUTE
kypcose no MBEW, T3Y u ,[pag1BHM eneMeHTV B CUIOBaTa e/1eKTPOHMKA",

o JlabopaTopHu ynpaxHeHus: Paspabotuna e 6 nabopatopHu ynpaxHeHUs no avcumn-
nviHata MBEW, konTo ce nposexaat B cuMmynaLmoHHaTa cpeaa LTspice.

« Mnatpopmm 3a obyueHwe: Bcuukn Matepuany ce npegoctaeaT upes Google Classroom,
KbAETO Ce NOAABPXKAT MHAMBUAYaANHN BUPTYasHN CTau 3a BCAKa AUCUUNANHA.

ObLwata oleHKa e: npenogasates, KOWTO aKTUBHO TpaHcpopmupa obyuyeHueTo no
CMNIOBA eNEKTPOHVKA OT TEOPETUYHO B MPAKTUKO MPUNOXKHO, OCUTYPABaANKM Ha CTyAEHTUTE
AOCTBN 40 CbBPEMEHHW UHCTPYMEHTU 1 METOAO/IOTUN.

5. OcHOBHM HayUHU U HaYUHOMPUJIOXKHU NPUHOCH

Bcuukm npeacraseHy HayuHW ny6avkaLmm ca B obnactTa Ha KoHKypca. Te ca o6ekT Ha
aHanu3vpaHe B CbCTaBeHaTa oT 4-p T. TogopoBa AeTalinHa caMOOLeHKa Ha NpUHocHTe Mno
rpyna nokasatenu B4 u rpyna nokasateau [ no TemaTuuHmu HarnpasieHus. HesaBncumo ot
TAXHaTa o6La HacoueHOCT B obnacTTa Ha KOHKYpCa, Mora jia r'v pasjens 3a aHaamsvpaHe B
cnepHUTE HarpasaeHUs:
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HayuHo - NpUIo)KHW NpUHOCK:
MeTog 3a oxapakTepu3npaHe Ha roNsMOCUIHaIHa KOMIIJIEKCHA MarHUTHa NPoHULLaeMOoCT
(LSCP) Ha MarHuUTHU CbpLieBUHK. [1peanoxeH e HOB MOAX0/ 3a XapaKTepusnpaHe Ha Mar-
HUTHW CbPLEBUHU NPW PeasiHV NPaBOBLIbIHN Bb3OYXAaly HanpexeHus. ToBa ocuryps-
Ba MO-TOYHO MOJAeAnpaHe Ha 3arybute 1 HamarHuTtBallata MHAYKTUBHOCT B CbBpeMEH-
HUTe UMNyacHW npeobpasysaTtenn CNpAMO TpaguLMOHHWUTE MmeToawn. [B4.1, B4.2, B4.4,
I7.3];
TononornyHa onTummsaums Ha obpatHu npeobpasysatenu 3a BEW: lMpeanoxeH e u
BepudrLMpPaHa e Moaxo4 3a ontummsauus Ha flyback npeobpasysaren upes nsnonssaHe
Ha ABa OTAeNHM Apocena. [peanoxeHaTta pasHOBMAHOCT paslinpsBa paboTHaTta obnact
MPY HUCKN BXOAHW HampeXXeHus v nogobpaea M3nos3eaeMocTTa Ha GpoToBONTaUYHUTE
naHenn npuv 3aceHuysaHe. [B4.3, B4.5, B46, B4.7]
MpegnoxeH 1 obocHOBaH € METOA 3a KOHTPOJI Ha MarHuTHata NMpPOHMLAEMOCT 4pes
CTaTMYHO nose: AHa/IM3NPaHO U OTYETEHO € BAVUAHMETO Ha BbHLUHO CTAaTUYHO MarHUTHO
nosie BbPXy YeCTOTHO-3aBUCUMUTE CBOWCTBA Ha Mn-Zn pepwuTuTe. [lokasaHo e, ue upes
MNpOMsiHa Ha WMHTEH3WTETa Ha MOJETO MOXE Ja Ce OCbLUECTBABA PeryinpyemM KOHTPOA
BbpXy paboTHUA UECTOTEH AnanasoH Ha matepuana. [B4.9, B4.10, I'7.4]

MpwunoxXxHn npuHocu popmyanpaHu no nybankauuure
GaN-6a3upaHa namepBaTtesHa nocraHoska: [poekTnpaHa 1 Gprsnyeckn peannsmpaHa e
cunoBa cxema ¢ GaN TpaH3MCTOpM 3a XapakTepusnmpaHe Ha MarHUTHU KOMMOHEHTU A0
MHz-oBusa auanasoH. Cuctemata npeanara rbBKaBo Ynpae/ieHWEe Ha NPaBOBIbAHOTO
Bb36YyXAaHe, CbOTBETCTBALLO HA PeanHUTe PEXUMI B CUI0BaTa enekTpoHuKa. [B4.2];
AsTomaTtusupara DPT cuctema 3a cunosu npubopu: Cb3gageHa e pusnyecka cncrema 3a
nsnuteaHe ¢ agBoeH umnynac (Double-Pulse Test) Ha MOSFET TpaH3ucTopu ¢ aBTOMaTu-
3ypaHa 0b6paboTka Ha pesyntatute. PazpaboteHnsT copTyep no3eossiBa TOUHO onpeje-
NSIHE Ha AMHaMUYHWTE 3arybu B peasHo BpeMe 3a pasnnyHmn pabotHu Toukw. [7.5];
Cucrema 3a akTMBHO banaHcupaHe Ha 6atepun: PaspaboTteHa v n3nutaHa e Tonosorus 3a
H6anaHcMpaHe Ha 3apsja Ha kneTku .B 6atepueH nakeT, M3ronssalia UHAMBUAYaNHU
flyback mMoaynn c nnaHapHu vHaykTOpW. PeanusmpaHuaT nNpoTOTMN AOKa3Ba BUCOKa
TEXHOIOTVUHOCT 1 ePEKTUBHOCT NpU 3apexaaHe Ha auTtuesu 6atepun. [B4.4];
ConapeH 3apageH perynatop ¢ OTBOpeH Kog: lNpoekTupaH 1 GpU3nYeckn peanvsnpaH e
peHTabuneH KOHTPOJep 3a HWUCKOBOATOBM noctosHHoTokoBK (LVDC) eHepruiHm
CUCTEMU. YCTPOMCTBOTO MO3BOJSIBA IECHO NPeKOHPUrypmpaHe 3a pabota ¢ pasnnyHu
TMNoBe 6GaTepun ¥ OCUTypsiBa aAeKBaTHAa MPOV3BOAWTENHOCT NMPU MUHVMManeH 6poi
KOMMNOHeHTW. [B4.9];
ONTYMU3MPaAHM KOHCTPYKLMM Ha BUCOKOYECTOTHM TpaHcdopmaTopu: dusmuecku ca
peanusvpaHu 1 M3cnegBaHn TpaHCPOpMaTopu C PasIMUHN CXeMW Ha HaBMBaHe Ha
HaMOTKUTE 3a pe30HaHCHW npeobpasyBaTtenn. YcTaHOBEHO e, uYe creyupuyHu
KOHUrypauum Ha MbpBUMYHATA M BTOpPUYHATA HaMOTKa OCUrypsBaT OMTMMAaAHO
MVHUMM3MPaHe Ha MHAYKTUBHOCTTa Ha pa3celiBaHe. [B4.7].
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6. 3HauUMMOCT Ha NMpPUHOCUTE 3a HayKaTa M NnpaKTMKaTa
HayuHaTa MpoAyKUMA Ha KaHAWAaTa € TACHO CheuuanusupaHa - NpuaoxXHo
opueHTMpaHa B 06/1acTTa Ha CUNIOBaTa e/IeKTPOHMKA 1 eIeKTPOHHMTe NpeobpasyBaTeny,

KOUTO cbyetaBaT OyHAAMEHTa/IHN W3CAEABaHUA BbPXY MarHutHUTe Martepuaam ¢

NPaKTUYECKM PeLieHNs 3@ ONTUMM3aLMA Ha cuioBaTa eNeKTpoHuKa. OCHOBHMTE MPUHOCK

morar Aa 6bAaT KnacupuumpaHm B CIMAHLLTYA HanpaB/ieHNA:

e U3cneaBaHe Ha MarHWTHU matepuanu: O6OCHOBaH € aHa/in3 Ha YecToTHO-3aBuCMMaTa
KOMMAeKCHa MarHWTHa MpoHuLaeMoctT Ha Mn-Zn ¢eputu noj BavsHME Ha BbHLIHO
CTAaTUYHO MarHUTHO MoJe, KOETO MO3BO/IABA PEryVpyeM KOHTPOJ BbpXy PaboTHUs
YecTOTeH AuanasoH Ha MaTepuanuTe;

e BbBegeHa e rofAMOCUTHaAHa KOMMJEKCHa MarHutHa NpPoHWLaeMocT (Large-Signal
Complex Permeability), kosTo ocurypsasa no-TouHO MOAennpaHe Ha HamarHuTBalliaTa
VHAYKTUBHOCT 1 3arybuTe B MarHMTONPOBOAWTE MPU peaHn NPaBobIb/HU Bb30YXXAaHNA
B UMMY/ICHUTE Nnpeobpa3zyBaTteny;

e PaspaboTeHn ca mMetoan v dusmMyecku peannsaumm Ha GaN-bBasvpaHu usmepBaTesHu
NOCTaHOBKM U CheuuanusvpaHn codTyepHU anroputMM 3a OLieHKa Ha 3aryburte B
MarHUTHUTE KOMMOHEHTH.

e OnTMMM3aumMa Ha eNeKTPOHHM npeobpasyBaTenn - TOMOJOTMYHM  MHOBALWW:
MpeanoxeHa e ontumuampara flyback koHdurypaums c asa gpocena 3a GoTOBONTAUYHU
CUCTEMMU, KOATO NogobpsaBa paboTaTa NPU HYacTUYHA 3aCEHYEHOCT U HACKU HanpexXeHus.

e Pa3spaboTeHu ca cucTeMu 3a aKTUBHO BanaHcupaHe Ha 3apaaa Ha 6aTepuiiHM nakeTy U ca
M3CNefBaHU OMTUMANHW KOHPUIypaLuuu 3a MOAYNHW PEe30HaHCHW npeobpasysaresnu
(SIPO u PIPO).

o Cb3jajeHa e Hamb/HO aBTomaTusmpaHa Double-Pulse Test (DPT) cucrema 3a MOSFET
npubopm C anropmuTbM 3a cCamoaganTmpaHe KbM Y3MepBaTeHUTE YCIOBUA. ‘

KaHaMAaTbT He camMO M3Mb/HABA, HO WU MHOrFOKpPaTtHO HajBvllaBa MWHWManHuTe
HaLMOHaHW N3NCKBaHNA 1 Te3n Ha TY-Codus. O6wumAaT 6poit Toukn Ha kaHauaata e 1628,9,
npu Heo6xoaUM MUHUMYM OT 430 Toukw. MNpensnbaHeHneTo e 3,78 NbTu.

HayuHuaT Tpya Ha 4-p T. TogopoBa e WMPOKO pa3no3HaT KakTo B bbarapws, Taka u B
MEXAyHapoAeH MalLab, KOeTo Ce JoKa3Ba OT cleAHuTe dakTu: Buanmu ca 25 nybankauum,
nHaekcvpaHn B Scopus M Web of Science. Otyetenn ca 81 uutupaHua (6e3
camouUTUpaHWATa), roNAMa YacT OT KOWUTO Ca B MPECTUXHU MEXAYHAPOAHW 13jaHua oT
aBTopu OT Amepuka, Asctpus, UHaus, bpasuaus, Vicnawus, Yewka penybavka v Ap..
LiuTupanuaTa ca B aBTOpUTETHU CnucaHms kato |EEE Access, Energies, Sustainability v MDPI
Electronics. [l-p T. ToaopoBa e Npu3HaT eKcrepT, KaTo e U3roTBuna e usroteuna obuio 31
BepudULMpPaH peLieH3ny, KbM Kpas Ha 2025r. Te ca pasnpeaeneHmn No CreHNUs HaunH:21
peueH3uu 3a IEEE Transactions on Power Electronics; 3 petiensuu 3a IEEE Open Journal of
the Industrial Electronics Society; 3 peueHsun 3a |EEE Access; 3 peueHsun 3a
MeXxayHapoaHaTa koHdepeHLus Electronics; 1 peuieHsnsa 3a IEEE Transactions on Aerospace
and Electronic Systems.
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Vima yacTue B 0610 11 HayuyHOM3CNe0BaTENCKM NPOEKTa, 3aeMaiiku Pas/IMyH1 POV
B TexHWTe ekunu: KaTo pbkoBoAWTEN Ha npoekta: Ts e PbKOBOAMNE eKunuTe-Ha 3
npukatounam npoekta kbM HAC Ha TY-Codus, pokycrmpaHu BbpXy UscnejBaHe Ha MarHuTHU
MaTepuanm 1 CUMyJauMOHHO MojennpaHe Ha npeobpasysateny; Kato uieH Ha Hay4yHuA
ekun B 06110 8 npoekTaYuacTa B MawwabHus MexayHapoaeH ekun Ha npoekta PANTERA
(nporpama Horizon 2020) 1 e TekyLL, UleH Ha ekuna no MexayHapoaHus npoekT RISEnergy
(2024-2029).

B cbuoto Bpeme paboTM B TACHO CbTPYAHUUECTBO C MEXAYHapoAHM ekunu OT
eKCrepTyh B KaTo BLHLLEH HE3aBUCUM OLeHUTEN KbM EBponeickata KoMucns (REA 1 CINEA)
3a NpOoeKTN no nporpama ,XopusoHT Espona”.

7. KputnuHm 6enexxku n npenopbKu
KbM KPUTUYHUA aHann3 Ha OLEHABaHWTE MaTepUanu NpeactaBeHn B KOHKypca nmam
cneaHuTe 6enexkn, KOUTO He HamanfBaT 3Ha4YMMOCTTa Ha MoJlydeHuTe pesyatati, a no

CKOPO MOraT Aia Ce Pa3riexAaT KaTo npenopbky kbM Gbjelata TBOpUeCka 4eMHOCT Ha A-p

T. Topoposa.

e Bcuuky 18 HayuHuM TpyAa, NpeAcTaBeHM 3a KOHKypca B rpynv B4 v I'7, ca goknagn ot
HayuHW KOHdepeHunw, nybankysaHu B cOopHMum. MpenopbyBa ce KaHAWAATBLT 4a Haco-
uum ycuamsTa cv KbM nybavikyBaHe Ha pesynTaTv OT TeKyLUUTE CU U3CNeABaHNA B PEHOMMU-
PaHK Hay4YHU CNKCaHUsA € BUCOK UMNakT pakrtop (Q1 nam Q2), 3a ga ocurypwv no-ronsama
YCTOMUYMBOCT M AbNIOOYMHA Ha HAYUYHUA OT3BYK.

e XabuAnTaUMOHHUAT TPYA € NpeacTaBeH KaTo CbBKynHocT oT 10 nybavkauuwy, a He KaTo
camocTosaTesieH MoHorpaduueH Tpys. VspabotBaHeTo Ha knacvmuecka MoHorpagus B
6baellle 61 NO3BONMAO MO-CUCTEMATM3INPAHO N LANIOCTHO MpejCcTaBsHe Ha aBTopcCKaTa
HayuHa KOHLEMLUMs, MW3BEXAAHETO Ha Mo-MalabHn TeopeTnyHu obobLieHna
AETalIHOTO MM OMUCaHne B e4MHEH AOKYMEHT.

e Hanvue e 3HaumTesHa KOHUEHTpauus Ha UMTUpaHuATa BbpPXy nybavkauyunte OT
AVNCEPTALMOHHMS Nepuog, Kato camo eauH Tpya ([A1.1]) e reHepupan 27 ot obwo 76
umMtata B Scopus. [lpernopbuMTeNHO € KaHAMAATLT Aa paboTu Mo-akTUBHO 3a
nonynsapusMpaHe Ha No-HOBUTE CU U3caeABaHma oT rpynu B4 n 7, 3a ga nocturHe no-
HanaHcMpaHo pasnpegeneHne Ha Hay4yHua UM NPUHOC 1 Pa3no3HaBaemMocCT.

e HayuyHaTa gefHOCT e cMHO poKycnpaHa BbpXy BUCOKOUECTOTHUTE MarHUTHM KOMMOHEH-
M W cneunMduyHn TononorMm Ha npeobpasysatesnun. penopbuBa ce KaHAUAATHT Aa
paswyvpu CBOUTE M3CAeABaHNA B NOCOKA MHTENUIEHTHWU anroputMu 3a yrnpasieHue Ha
HUBO €EHEepPruiiHK cucteMyr U KMBepCUrypHOCT Ha npeobpasyBaTesiHaTa TEXHWKa,
Hagrpaxgaviku onmta cv oT MexayHapoaHute npoektn RISEnergy n PANTERA.

8. /lnuHm BneuaTNIeHNA U CTaHOBMLLE Ha peLeH3eHTa
He nosHasam A-p uvHx. T. TogopoBa auuHo. MNoctbnuna e Ha pabota B TY-Codus,

KOraTo MW € MPeaCToaN0 fa W3nA3a OT akafieMUUHWA CbCTaB Ha akyaTeTa W npeaun

naHgemusTa. Kato pesyntaT camMo BM3yaiHO CbM OT6enA3Ban Kato Maaja KoJjexka ot
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cbcegHa kaTeapa. He My ce e Haarano 1 He CbM MMai NpenojasaTe/icki U NpogpecoHaneH
KOHTaKT. Hamam o6wwm nybavkauum ¢ Hes 1 He CbM CBbP3aHO /inLe, NO CMUCHAA Ha 3aKOHa.

He cbM 3amo3HaT M He MW € M3BECTHO Aa MMa €e/ieMEeHTU Ha naarnatcrteo B
npeaccraBeHuTe paboTn Ha A-p uHx. Teogopa Togoposa.

3AK/TFOMEHUE

[lokyMeHTATE 1 MaTepuanvTte, npeAcTaBeHn OT A-p MHX. Teogopa Topoposa
OTroBapAT Ha BCUUKWM M3MCKBAHMA Ha 3aKoHa 3a Pa3BUTUE Ha aKajemuyHus CbCTaB B
Peny6avka Buarapua (3PACPE), MpasuaHuka 3a npunarade Ha 3PACPB 1 cboTBeTHMA
MpasunHuk Ha TY-Codus.

MpeactaBeHw ca gocTaTbyeH 6poit HayuHK TpyaoBe, Ny6/MKyBaHK Clej maTepranuTe,
“3nonsBaHu npu 3awmrarta Ha OHC ,aokTop”. B pabotuTe Ha KaHAWAaTa Ma OpUTVHAIHA
Hay4HW 1 NPUOXHM NPUHOCK, KOWUTO Ca MONYUMAN MEXAYHAPOAHO Mpr3HaHne.Bb3 ocHoBa
Ha 3ano3HaBaHeTo C NpeAcTaBeHUTe MaTepuany, TAXHaTa 3Ha4YMMOCT, CbabpXXaluTe Ce B
TAX HaYUHW, HAYYHOMPWIOXHM W MPUAOXHM MPUHOCKH, HamMpam 3a OCHOBATENHO 43
npeanoxa ra. ac. A-p uHxX. Teogopa [lnameHosa TojopoBa fa 3aeMe akagemMuuHaTta
ANBXHOCT , AOUEHT” B NPOdECroHaNHOTO HanpasneHue 5.2 EnektpoTtexHvka, enekTpoHunka
1 aBTOMaTVKa No cneunanHocTTa ,EnektpoHHn npeobpasysarenn”

Aara : 20.03.2026 1. PELLEH3EHT : i\ ’\’L)
rp. Codua (npod. 4-p nHx. Togop AxaMuiikos)
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S P omeoys

[A¥» Lal!

§ -~ - .*
3ANHC JCPUIVHANA |



-078

REVIEW

for a competition for the academic position of “Associate Professor”

in professional field 5.2 Electrical Engineering, Electronics and Automation,
specialty "Electronic Converters"

announced in the State Gazette No. 101/ 27.11.2025

with candidate: Chief Assistant Professor Dr. Eng. Teodora Plamenova Todorova

Reviewer: Prof. Dr. Eng. Todor Stoyanov Djamiykov

1. General Provisions and Biographical Data

In accordance with the procedure, the competition was announced by decisions of the
Department Council of the Department of Power Electronics, Protocol No. 316 /
09.01.2026 and Protocol No. 318 / 22.01.2026; and of the Faculty Council - Protocol
No. 6 / 26.01.2026. A copy of the State Gazette — No. 101 / 27.11.2025 has been
provided. An announcement of the competition is also published on the website of TU-
Sofia.

Chief Assist. Prof. Dr. Teodora Todorova was born in 1982. No information regarding
secondary education is provided. In 2012, she graduated with a Bachelor's degree in
Communication Engineering and Technologies from the Technical University of Varna,
Faculty of Electronics. Since 2014, she holds a Master of Engineering degree in
"Communication Engineering and Technologies" from the Technical University of
Varna, Faculty of Electronics. In 2018, she defended her doctoral dissertation entitled
"Electrical Properties of Mn-Zn Ferrite Materials" and was awarded the educational and
scientific degree of "Doctor” in scientific specialty 5.2 Electrical Engineering, Electronics
and Automation, from the Technical University of Varna, Faculty of Computer
Engineering and Automation.

She commenced her professional career in 2015 as a lecturer at TU-Varna, Faculty of
Computer Engineering and Automation, Department of Electronic Engineering and
Microelectronics. Since 2019, she has been an assistant at the Department of Power
Electronics at FETT, TU-Sofia. From 2020 to the present, she has been a chief assistant
at the same department. During the period 2019-2023, she was a researcher at TU-
Sofia under the "Young Scientists and Postdoctoral Fellows" programme. From 2023 to
2025, she served as an expert evaluator for the European Commission.

The professional biography of Dr. Teodora Todorova gives me grounds to consider that
she possesses significant experience, knowledge and skills in the academic technical
and pedagogical fields.

Dr. T. Todorova has: 10 years of professional experience in the specialty, 7 years of
teaching experience at TU-Sofia, 7 years since obtaining her doctorate, and 6 years as
chief assistant.
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2. General Description of the Submitted Materials

For the competition, the candidate Dr. Eng. T. Todorova has submitted: a Curriculum
Vitae (European format); a Medical Certificate and a Certificate of Good Standing; a
Certificate of Professional Experience; a Statement of compliance with the minimum
national requirements and those of TU-Sofia; Abstracts of works and a statement of
scientific contributions (in Bulgarian and English).

Documents for the awarded educational and scientific degree of "Doctor" (Section:
Group A); Copy of the doctoral diploma; Abstract of the doctoral dissertation entitled
“Electrical Properties of Mn-Zn Ferrite Materials".

Scientific publications (Sections: Group B and Group C); Group B (Habilitation thesis):
Full bibliographic reference and the texts of 10 scientific publications (referenced and
indexed in international databases), unified under the theme "Advancement of
Electronic Converters with Applications in Modern Electric Power Systems"; Group C:
Full bibliographic reference and the texts of 8 scientific publications outside the
habilitation thesis; Citations (Section: Group D); Statement of 76 citations in referenced
publications (indicator D12) and 3 citations in non-referenced peer-reviewed journals
(indicator D14); Projects, patents and supervision (Section: Group E); Evidence of
participation in 3 national and 1 international research projects; Statement of funds
raised through projects; Copies of a published patent application and a granted patent
for the invention "Method for Measuring the Electrical Properties of Soft-Magnetic
Ferrite Materials"; Service records for supervision of 3 research projects at the Research
and Innovation Sector (RIS) of TU-Sofia; Teaching activities (Section: Group F); Service
record of 204 hours of delivered lectures over the last three academic years at TU-Sofia;
Additional professional information (Section: Group CV); Expert activities: Evidence of
activity as an independent external expert-evaluator for the European Commission
(2023-2025); Specialisations and internships: Certificates for Erasmus+ mobility at
Ghent University (8.5 months) and a student internship at the Bulgarian Academy of
Sciences; Memberships: Evidence of membership and activity in IEEE (including as Chair
of IEEE Bulgaria Power Electronics Group) and in PSMA (USA); Reviewing and forums:
Evidence of participation as reviewer of scientific publications and co-chair of a session
at the international conference 2025 ACEMP-OPTIM; Academic and organisational
activities: Recruitment of Volvo Trucks as a partner company for student practical
training; Participation in the updating of 12 curricula; Evidence of a successfully passed
assessment with the highest grade; Certificate from training in intellectual property.

From the submitted list of 26 publications in total, 8 of which relate to the doctoral
degree and statements of participation in 7 research projects. | accept for review 18
publications (Lists B and C), as well as the research projects, which are to be accounted
for in the final assessment.

A search in the Scopus database shows that the candidate has 25 visible documents,
87 citations, and an h-index of 6.
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3. General Characterisation of the Candidate's Research and Applied Activities

The research and applied activities of Chief Assist. Prof. Dr. Eng. T. Todorova, as
presented in the competition materials, are distinguished by a systematic approach,
focused specialisation, and significant practical orientation. Her work covers two main
areas: investigation of high-frequency magnetic components and optimisation of
power electronic converters for modern energy systems.

« Specific properties of magnetic materials: She has developed and physically
implemented specialised experimental setups for measuring core losses under
sinusoidal and rectangular excitation. A significant contribution is the
introduction of the concept of Large-Signal Complex Permeability (LSCP),
which enables more accurate modelling of losses under real operating
conditions of switching converters.

« Optimisation of electronic converters: Topological optimisation of converters
for renewable energy sources (RES) and energy storage systems. Innovative
circuits for active charge balancing of battery packs and novel designs of high-
frequency transformers aimed at minimising leakage inductance have been
developed.

« Characterisation of power devices: An automated Double-Pulse Test (DPT)
system for MOSFET transistors has been implemented, enabling automated
data processing and precise determination of dynamic switching losses.

Dr. Eng. T. Todorova actively participates in research project teams.

+ She is the principal investigator of three completed projects at the Research
and Innovation Sector (RIS) of TU-Sofia, focused on the investigation of ferrite
materials in static magnetic fields, measurement of specific losses, and ‘
development of simulation models for bidirectional PFC converters.

+ She participates in the large-scale PANTERA project (Horizon 2020), aimed at
strengthening research in smart grids and energy storage in Europe. She is
currently a member of the team of the international project RISEnergy (2024~
2029).

« She actively participates as a researcher in the National Centre for
Mechatronics and Clean Technologies and in projects for model-based design
of power devices.

Her inventive and expert activities are reflected in a patent granted in 2025 and a
published patent application (2023) for an original methodology for measuring the
electrical properties of soft-magnetic ferrite materials. Since 2023, she has served as an
independent external expert-evaluator for the European Commission (agencies REA
and CINEA), where she evaluates project proposals under the Horizon Europe
programme in the fields of energy efficiency and electronic components.
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The overall assessment confirms that Dr. T. Todorova is an established researcher and
recognised specialist with original contributions in the field of fundamental research
on magnetic materials with applications in electronic converters and energy systems.

4. Assessment of the Candidate’s Pedagogical Preparation and Activities

Over the last three years, Dr. T. Todorova has delivered 204 lecture hours at TU-Sofia.
She has taught a total of 7 courses, primarily at the Bachelor's level.

She displays commendable activity in updating existing courses and curricula, and has
proposed new courses on "Converters for Renewable Energy Sources" (CRES) and
"High-Efficiency Energy Conversion and Storage by Electronic Means" (HECSE), which
she has already begun teaching. She has participated in the compilation of 4 new and
the updating of 8 existing curricula (12 in total) for the specialties "Electronics” and
"Automotive Electronics".

Chief Assist. Prof. Dr. T. Todorova has developed a broad range of materials aimed at
supporting students' independent work:

+ Methodological resources for graduates: She has created an MS Word
template for graduation theses with built-in styles and formatting, as well as
written instructions for automatically generating a table of contents and
numbering, which are publicly available on the department's website.

« Multimedia lectures: She has developed presentation materials for the lecture
courses on CRES, "Fundamentals of Electrical Engineering”, and "Building
Blocks in Power Electronics".

+ Laboratory exercises: She has developed 6 laboratory exercises for the CRES
course, conducted in the LTspice simulation environment.

 Learning platforms: All materials are provided via Google Classroom, where
individual virtual classrooms are maintained for each course.

The overall assessment is that she is a lecturer who is actively transforming the teaching
of power electronics from theoretical to practically applied, providing students with
access to modern tools and methodologies.

5. Principal Scientific and Applied Contributions

All submitted scientific publications fall within the field of the competition. They are
the subject of analysis in the detailed self-assessment of contributions compiled by Dr.
T. Todorova, organised by groups of indicators B4 and C, by thematic areas. Regardless
of their general orientation within the field of the competition, | can divide them for
analytical purposes into the following areas:

Scientific and Applied Contributions:
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Method for characterising the Large-Signal Complex Permeability (LSCP) of
magnetic cores. A new approach for characterising magnetic cores under real
rectangular excitation voltages has been proposed. This provides more
accurate modelling of losses and the magnetising inductance in modern
switching converters compared to traditional methods. [B4.1, B4.2, B4.4, C7.3]

Topological optimisation of flyback converters for RES: An approach for
optimising a flyback converter through the use of two separate inductors has
been proposed and verified. The proposed variant extends the operating
range at low input voltages and improves the utilisation of photovoltaic panels
under partial shading. [B4.3, B4.5, B4.6, B4.7]

A method for controlling magnetic permeability via a static field has been
proposed and substantiated: The influence of an external static magnetic field
on the frequency-dependent properties of Mn-Zn ferrites has been analysed
and documented. It has been demonstrated that by varying the field intensity,
controllable regulation of the material's operating frequency range can be
achieved. [B4.9, B4.10, C7.4]

Applied Contributions as Formulated from the Publications:

GaN-based measurement setup: A power circuit using GaN transistors for
characterising magnetic components up to the MHz range has been designed
and physically implemented. The system offers flexible control of rectangular
excitation, corresponding to real operating modes in power electronics. [B4.2]

Automated DPT system for power devices: A physical Double-Pulse Test (DPT)
system for MOSFET transistors with automated result processing has been
created. The developed software allows precise determination of dynamic
losses in real time across various operating points. [C7.5]

Active battery balancing system: A topology for balancing the charge of cells
in a battery pack, using individual flyback modules with planar inductors, has
been developed and tested. The realised prototype demonstrates high
technological sophistication and efficiency in charging lithium batteries. [B4.4]

Open-source solar charge controller: A cost-effective controller for low-voltage
direct current (LVDC) energy systems has been designed and physically
implemented. The device allows easy reconfiguration for use with different
battery types and ensures adequate performance with a minimal number of
components. [B4.9]

Optimised high-frequency transformer designs: Transformers with various
winding configurations for resonant converters have been physically
implemented and investigated. It has been established that specific
configurations of the primary and secondary windings provide optimal
minimisation of leakage inductance. [B4.7]
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6. Significance of the Contributions for Science and Practice

The candidate's scientific output is narrowly specialised and application-oriented in the
field of power electronics and electronic converters, combining fundamental research
on magnetic materials with practical solutions for power electronics optimisation. The
main contributions can be classified into the following areas:

» Research on magnetic materials: A substantiated analysis of the frequency-
dependent complex magnetic permeability of Mn-Zn ferrites under the
influence of an external static magnetic field has been provided, enabling
controllable regulation of the operating frequency range of the materials.

« The concept of Large-Signal Complex Permeability (LSCP) has been
introduced, providing more accurate modelling of the magnetising inductance
and losses in magnetic cores under real rectangular excitations in switching
converters.

* Methods and physical implementations of GaN-based measurement setups
and specialised software algorithms for evaluating losses in magnetic
components have been developed.

« Optimisation of electronic converters — topological innovations: An optimised
dual-inductor flyback configuration for photovoltaic systems has been
proposed, improving performance under partial shading and low voltages.

« Systems for active charge balancing of battery packs have been developed,
and optimal configurations for modular resonant converters (SIPO and PIPO)
have been investigated.

* A fully automated Double-Pulse Test (DPT) system for MOSFET devices with a
self-adapting algorithm for measurement conditions has been created. )

The candidate not only meets but substantially exceeds the minimum national
requirements and those of TU-Sofia. The candidate's total score is 1,628.9, against the
required minimum of 430 points. This represents an overachievement by a factor of
3.78.

The scientific work of Dr. T. Todorova is widely recognised both in Bulgaria and
internationally, as evidenced by the following facts: 25 publications are visible and
indexed in Scopus and Web of Science. A total of 81 citations have been recorded
(excluding self-citations), a significant portion of which appear in prestigious
international publications by authors from the United States, Austria, India, Brazil,
Spain, the Czech Republic, and others. The citations appear in authoritative journals
such as IEEE Access, Energies, Sustainability, and MDPI Electronics. Dr. T. Todorova is a
recognised expert, having completed a total of 31 verified reviews by the end of 2025,
distributed as follows: 21 reviews for IEEE Transactions on Power Electronics; 3 reviews
for IEEE Open Journal of the Industrial Electronics Society; 3 reviews for IEEE Access; 3
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reviews for the international conference Electronics; and 1 review for IEEE Transactions
on Aerospace and Electronic Systems.

She has participated in a total of 11 research projects, fulfilling various roles within their
teams: as principal investigator, she has led the teams of 3 completed projects at the
RIS of TU-Sofia, focused on research into magnetic materials and simulation modelling
of converters; as a member of the research team in 8 projects in total. She participates
in the large-scale international PANTERA project (Horizon 2020 programme) and is a
current member of the international RISEnergy project team (2024-2029).

At the same time, she works in close collaboration with international teams of experts
as an independent external evaluator for the European Commission (REA and CINEA)
for projects under the Horizon Europe programme.

7. Critical Remarks and Recommendations

With regard to the critical analysis of the materials submitted for the competition, |
have the following observations, which do not diminish the significance of the results
obtained but may rather be regarded as recommendations for the future creative
activity of Dr. T. Todorova.

* All 18 scientific works submitted for the competition in groups B4 and C7 are
conference papers published in proceedings. It is recommended that the
candidate direct her efforts towards publishing results from her current
research in reputable scientific journals with a high impact factor (Q1 or Q2), in
order to ensure greater sustainability and depth of scientific impact.

« The habilitation thesis is presented as a collection of 10 publications rather
than as an independent monographic work. The preparation of a classical
monograph in the future would allow for a more systematic and
comprehensive presentation of the author's scientific concept, the articulation
of broader theoretical generalisations, and their detailed description in a
unified document.

« There is a significant concentration of citations on publications from the
doctoral period, with a single work ([A1.1]) having generated 27 of the total 76
citations in Scopus. It is advisable for the candidate to work more actively to
promote her more recent research from groups B4 and C7, in order to achieve
a more balanced distribution of their scientific contribution and recognition.

+ The research activity is heavily focused on high-frequency magnetic
components and specific converter topologies. It is recommended that the
candidate broaden her research in the direction of intelligent control
algorithms at the energy systems level and cybersecurity of converter
technologies, building upon her experience from the international projects
RISEnergy and PANTERA.
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8. Personal Impressions and Opinion of the Reviewer

| am not personally acquainted with Dr. Eng. T. Todorova. She joined TU-Sofia when'|
was about to leave the academic staff of the faculty, and prior to the pandemic. As a
result, | have only noted her visually as a young colleague from a neighbouring
department. | have not had occasion to engage in teaching or professional contact with
her. | have no joint publications with her, and | am not a related party within the
meaning of the law.

| am not aware of, nor have | any knowledge of, any elements of plagiarism in the works
submitted by Dr. Eng. Teodora Todorova.

CONCLUSION

The documents and materials submitted by Dr. Eng. Teodora Todorova comply with all
requirements of the Law on the Development of the Academic Staff of the Republic of
Bulgaria (LDASRB), the Regulations for the Implementation of the LDASRB, and the
corresponding Regulations of TU-Sofia.

A sufficient number of scientific works have been submitted, published after the
materials used in the defence of the educational and scientific degree of "Doctor". The
candidate's works contain original scientific and applied contributions that have
received international recognition.

Based on a review of the submitted materials, their significance, and the scientific,
applied, and practical contributions contained therein, | find it well-founded to propose
that Chief Assist. Prof. Dr. Eng. Teodora Plamenova Todorova be appointed to the
academic position of "Associate Professor" in professional field 5.2 Electrical
Engineering, Electronics and Automation, in the specialty "Electronic Converters".

Date: 20.03.2026 REVIEWER: . . .. W .v). .
Sofia , (Prof.-Dr.-Eng. Todor-Djamiykov)
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