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1. O0mm moJioxkeHusi U OUOrpapuIHu NaAaHHU
IIBeTn Xpucros XpaHoB

I1.X. Xpanos e poaeH Ha 22 pespyapu 1990 r. B Jlom. 3apspuman e IIpopunupana
THMHa3Ms C IIPENoJaBane Ha yxau e3uiH ,,Jlersp Borman®, Monrana. Ilpes 2013 1.
3aBBpINBA crHeluanrHocT MimkenepHa ¢usuka, bakanasbp B CopuiiCKH YHUBEPCHUTET.
IIpe3 2009 r. 3apbpuiBa crenuanHocT CHitoBa e1eKTPOHNKa, Maructsp B TexHuuecku
yauBepcuteT, Codusi. B chIusa yHHBEPCUTET € 3alllMTHII JUCCPTallMi Ha TeMa
«ITpoexTupane Ha Pe30HAHCHU IOCTOSHHOTOKOBHU NpeoOpasyBaTeNld ¢ rapaHTHPaHU
nokaszatean» npe3 2021 r. mo cmemuansoct EnexTpoHHM mpeobOpaszoBaTenu U €
nojyuus1 oOGpa3oBaTenHa ¥ HaydHa cTeneH JJokTop.

I1.X. Xpanos npe3 2914 r. paboru karo umwxeHep BB pupmure Ky Tex EOO/]
n Cumnomkux EOO/I. IIpes 2014 — 2015 r. pabotu karo ¢puzuk B MHCTUTYT 1O
¢uzuka Ha TBHPAOTO T5U10 HAa BAH. OT 2019 1. pabotu B TeXHUYECKH YHUBEPCHUTET,
Codust, kareapa CuiioBa eJIeKTPOHKUKA KaTO ACHCTEHT M ITIABCH aCHUCTCHT.

Teomopa Ilnamenosa Toxoposa

T.I1. Tomoposa e poaena una 30 Hoemspu 1982 1.
Hsma manHY 33 3aBBpIIEHO cpeHo oOpa3zoBanue. Ciiell 3aUuTBaHe 32 CPETHOTO
i1 obpasoBaHHe, ce TIOJNY4YH CIEAHUAT OTTOBOp: ,biarogaps 3a BbIpoca U
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TIPETIOUNTAM 0a He BPedoCHass OONbIHUMENHA UHGOpMAYUs 1 1a CE IPUABPIKA KbM
Beue IOJANCHUTE [AHHU, M3I0KCHH B KOMIUIEKTa JOKYMEHTH, INOAANCHH- IPU
ka"auaarcreaneTo .1 ??

T.II. TomopoBa ¢ 3aBbpmmiIa crenuanHocT KoMyHHKallMOHHAa TCXHHKA H
texuonoruy, bakanassp 2012 r. u Maructsp 2014 r. B TexHHYECKH YHUBEPCHUTET,
Bapra. B cpoms yHHBEPCHUTET € 3aUIMTHIA JUCEPTalMs MO CHEIHAIHOCT
EJeKTpOHM3aIMs, TeMa HA QUCEPTAlHOHHUA TPy «ENEeKTprYecKy CBOKCTBA Ha Mn-
Zn hepUTHH MaTepUaImy U [oJly4aBa 00pa3oBaTeNHa U Hay4Ha cTeneH JJoKTop.

T.II. TomopoBa paboTH KaTro XOHOPYBAaH ACHCTEHT B Kareapa EmexTponHa
TEeXHHKA ¥ MAKpOeTIeKTpoHuKa, TexHnaecku yHuBepcureT, Bapra. 1Ipe3 2019-2023 1.
paboT KaTo m3ciegosaren B Texundecku yrupepcutet, Codus 1o nporpama ,,Mmnamu
yueH u moctaokropantu®. Ot 2019 r. g0 cera paboTH KaTo aCHCTCHT M IVIaBEH
acucTeHT B kareapa Cuinosa enexrponnka B Texuudeckn yHuBepcutet, Codus.

2. 06110 oNMcaHHe HA MpeAcTABeHNTEe MaTePHAIH

IIBeTu XpucroB XpaHoB

KaHaumaThT € NpENCTaBWI 33 pelleH3upaHe obmo S2 HaydHH MyOIUKalmy 1
yuactne B 17 mayunm npoekra (11 wauwonannu, 5 Berpemnm, TY Codust u 1
MEXKTyHAPOICH),

KaHIuaaThT € IPeCTaBII 3a PeLeH3upaHe 000 52 nayunu nybnuxayuu:

B.4.— 10 Hay4yHy MyOIUKAIMY, eKBUBAICHTHY Ha Xa0WIMTAIlHOHEH TPYA, KOUTO
ca pedepypaHy U MHIEKCHPAaHM B CBETOBHM HaydHH 6asu. Bcuuku nyonuxayuu ca 6
HayuHama 061acm Ha KOHKYPCa U ce npuemam 3a peyeH3upane;

I.7.— 33 Hay4yHu myOnuKanuy, KOHTO ca pedepupaHd W WHICKCHPAaHH B
CBETOBHM Hay4HH 0asu. Bcuuku nybiukayuu ca 6 HayuHama 061acm Ha KOHKYPCA U ce
npuemam 3a peyeH3upare;

I'.8.— 9 Hayunu myGIMKAIMK, KOUTO ca B HepeepUpaHu CIUCAHUSA C HAYYHO
peliensupaue. Bcuuku nybnukayuu ca 6 Hayunama obaacm Ha KOHKypCa u ce npueman
3a peyeH3upame,

B.4. — 10 cmamuu eXxBUBaJCHTHY Ha Xa0MIMTALIMOHEH TPY !

1. Current fed inverter application as a controllable DC load
TIpecTaBeHo € U3MON3BAHETO Ha MHBEPTOP Ha TOK KATO yNpaBiisieM IOCTOSHHOTOKOB TOBAD,
H606X01H/IM 34 TCCTBAHC HA 3aXpaHBaHUA.

2. Modeling DC-DC converter for charging supercapacitors
Anamusupan ¢ nonmkasan; DC-DC npeoOpasysaren, U3MON3BaH 32 3apeXIaHE HA CYmep
KOHACH3aTOPHU.
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3. Modeling of synchronous DC-DC converter with guaranteed parameters
Mogenupan u usciensas e nosumasamn DC-DC npeoOpasysaren ¢ rapaHTHPaHH W3XOJHH
HapaMeTpu.

4. Model-based optimization of a boost DC-DC converter
WsBbpureHa e MozenHo-6asupana ontumusanus #Ha DC-DC nopumrasam npeoGpasysare,
KOETO YyJIeCHsBa CHHTE3a Ha YIIPaBJICHHE.

5. Comparsion of different methods for controlling DC-DC converters in

constant current mode
AHaJTH3MpaHy ca PasIHYHU MeTou 32 yrpasinenne Ha DC-DC npeoGpasysarenu, paGoTemy
B PEXKUM Ha IOCTOSHEH TOK.

6. Digitization of control systems for power electronic converter
AHaTH3UpaH e Ipexo] OT aHaJIoroBa cucTeMa 3a ynpasieane Ha DC-DC criioB €lIeKTPOHEH
npeobGpasysaten (pesonances LLC npeobpasysaren), KbM IE(poBa cucTeMa 32 yIPaBICHHE.

7. Tolerance analysis of resonant converters with parallel loaded capacitor

I/ISCJ'IC)IBaHPI ca CHJIIOBH CJICKTPOHHHU HpCOGpaSOBaTCJII/I, C IocCJeaoBaTejiHa PE30HAHCHA
Bepura ¢ mapaneino 3apexeH xonnenszarop (Buck DC-DC) xoHBepTOp ¥ pe30HAHCEH NapajielHoO
3apcaAcH I/IHBepTOp). OHCHCHH € 3aBHCHMOCTTAa Ha H3XOAHUTC IIOKA3aTelId OT OJOIIYCTHMHUTC
OTKJIOHEHHS 1 TBTHUIIA 34 OCUT'YPABAHC Ha U3XOOHUTEC MapaMCTpH.

8. Comparison of boost converter topologies for charging single cell Li-ION

CpaBHeHH ca TOIIOJIOTUUTEC Ha INOBUIIIABAIINA npeoGpaayBaTenH 3a €JHOKJICThYHA JIMTHCBO-
itonna Oarepus. PesyiraTure OT H3CIEABAHETO ca IOJE3HM IpH M300p HA TONONOTHSA Ha
npeobpazoBaTel.

9. Model-based optimization of SEPIC DC-DC converter

HWscnensa ce ONTHMH3ALMS HA IPEXOAHMS IPOLEC HA €AHOCTPAHHUAT IIbPBUYEH HHYKTOPEH
npeo6pasysaren (SEPIC) DC/DC npeobpasysarein

10. Tolerance analysis of SEPIC DC-DC converter

Msespmen e tonepanteH anamu3 Ha SEPIC DC-DC mpeoOpasoBaren, KaTo Ce ONpeAeis
BIMAHMETO Ha TOYHOCTTa HA MATHUTHUTE KOMIIOHEHTH H KOHJEH3aTOPHTE BBPXY H3XOJHHUTES
HOKa3aTeNy Ha peoOpazoBaTens.

OcHoBauTe mpuHocu B 10-re crarum ca B obmacrra Ha DC-DC
npeo0pa3oBaTen — TeXHUTE TOIOJIOTHH, IPOEKTUPaHe, YIPaBICHHUE, ONTHMU3ALIL
[To TO3W HAYMH TE3W CTATUUTE HAMBJIHO OTIOBAPAT HA M3HMCKBAHHUATA HA 3aKOHA U
TPaBUJIHHUKA 38 HEFOBOTO NPUIIOXKEHHE.

I.7.— 33 HayuyHu myOJaMKamuM, KOUTO ca pedepupaHM U HMHICKCHpPAHU B
CBETOBHHU HAy4HHU 0a3u:

1. Control design procedure for prototyping resonant converters with reverse diodes; 2. Development
of LabVIEW models for resonant power converters; 3. Modeling of magnetic components for power
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electronic converters; 4. Using mathematical software to design power electronics, converters; 5.
Smart training environment for power electronics; 6. Development of series resonant converter
models with output transformer; 7. Modeling of electronic energy converter for induction heating
using LabVIEW; 8. Evaluation and verification of series resonant converter with transformer
operating regimes; 9. LabVIEW based control system for PWM DC-DC converters; 10. Model-based
optimization of a buck DC-DC converter; 11. Model-based optimisation of a buck-boost DC-DC
converter; 12. Automated test & measurements in teaching of power supply devices; 13. Tolerance
analysis of common transistor DC-DC converters; 14. Practical approach for improving the dynamics
of the resonant DC-DC converter; 15. Remote tracking system for ECG signal with textile electrodes;
16. Comparative analysis of boost DC-DC converters with application in power electronics
education; 17. Modelling of an electronic technological system for induction melting of metals 18.
Educational model-based evaluation of buck DC/DC converter controllers; 19. Tolerance analysis of
SEPIC DC-DC converter; 20. Investigation of a contactless power transmission system based on a
resonant inverter; 21. Validation of buck DC/DC converter inductor influence via experimental
evaluation module; 22. Tolerance analysis of a resonant DC/AC converter with reverse diodes
operating at control frequency below and above resonance 23. Practical buck DC/DC converter
theoretical and experimental evaluation; 24. LabView based function generator for power electronics
training needs; 25. Practical evaluation of intelligent DC-DC fast charger with embedded system
applications; 26. DC-DC converter for energy storage system with different inductor
implementations; 27. Open source robotics platform for educational purposes; 28. Intelligent system
for conducting experiments with DC/DC converters; 29. Various peculiarities of automated test and
measurements in power electronics; 30. The Tesla coil as an educational tool: Unveiling high-voltage
phenomena in power electronics education; 31. Software environment for automated experiments
with DC/DC converters; 32. Virtual instrument-based expert system for environmental optimization;
33. Educational LabVIEW PWM generator for switching power converter applications.

Beuuxy 33 cTaTUH ca MOCBETEHH Ha CHUIIOBH €JIEKTPOHHY IIPeoOpa3oBaTen: A.
Vnpasnenue (1,9); B. Mogenn, cumynamum, (2,3,7,17); B. Ilpoextupane
(4,6,14,15,20,26); T'. Ontumuzanus (10,11,32); [1. Usmepsane, TectBane (12,28,29);
E. Onerka, Bamunarms (8,13,16,18,19,21,22,23,25,31); XK. O6yuenue (5,24,27,30,33).

OCHOBHUTE HAYYHO-IPUIOKHU MPUHOCH B 33-Te CTaTHHU ca B U30POEHUTE IO~
rope o0acTu.

[Ty6mukaruu Ha 11.X. XpaHoB B Hay4HaTa 6a3a JaHHA SCOpus:
87 Citations 25 Documents 6 h-index

I1.X. Xpanos e yuactsan B 17 Hayunu npoekra (11 HanpoHaIHU, 5 BHTPEIIHY,
TY Codus u 1 MexIyHapOaEH):

1. Cucrema 3a ympaBiieHHE Ha CHEPIUHHNUTE IIOTOLM B MHTCIUTCHTHH IOMOBE,
2016 r. - 2500 nB. TY Codus

2. TIpoekTupaHe Ha pPE3OHAHCHH IOCTOSHHOTOKOBH IIpeoOpasyBaTenu ¢
rapantupanu nokasarenu, 2017 r. —4 000 us. TY Codus
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3. MeToay 3a ONTHMAJIHO IU(GPOBO YIPABICHUE Ha JBYINOCOYHH PE3OHAHCHU
npeobpasysarenu, 2020 r. — 4 000 18. TY Codust

4, TeKCTUIIHA CHCTEMA 32 OHJIAiH MOHUTOPUHT Ha GrocurHany, 2020 r. —4 000
aB. TY Codus

5. W3ciienmoBaTeNICKH CTEHJ 34 OIEHKAa M aHalIW3 Ha EHEPrUMHU MOTOLHU B
CJIEKTPHYECKH TPAHCTIOpTHH cpencTsa, 2022 r. —4 000 8. TY Codus

6. OneparusHa Tporpama "Hayka 1 06pa3soBaHHE 33 MHTEIMIEHTCH PacTex",
2014-2020 1., 19 500 000 1B.

7. Tlonxpena 3a pa3BUTHETO Ha JOKTOPAHTH, IOCTAOKTOPAHTH, CIICIHAIN3AHTH
u Mmiaay yuenn, 2017-2019 r., 760 000 8. PHA

8. Cpena 3a oOyueHHe MO CWIIOBA EJIEKTPOHMKA, OasupaHa Ha BHPTYalHH
uHCTpyMeHTH, 2022 1. — 4 000 1B. TY Codus, prrosopuren IL1.X. Xpanos

9. WscnenpaHe Ha BHCOKOE(QEKTHBHM CHIIOBH EIEKTPOHHM YCTPOWCTBA C
npunoxenue B podotusupanu cuctemy, 2023 — 5 000 m8. TY Codusi, ppKOBOAUTET
I1.X. Xpanos

10. W3cnenBane Ha CHIOBH €JIEKTPOHHU CUCTEMH C MHTCIIMTEHTHO YIPABIICHHE,
2024 r., 12 000 nB. TY Codus, prroBoauten L. X. XpaHoB

11. Monepau3anus Ha Bucmte yuunuina BbB Bapaa, Codus, ['a6poso, Byprac,
¢unancupan mo OneparuHa nporpama ,Hayka m obpasoBaHue 3a MHTEIUICHTCH
pacTex‘.

12. HarioHasIeH IEeHThD 110 MEXATPOHHKA U YUCTH TeXHooruu no OnepaTusHa
nporpama ,,Hayka u o6pa3oBaHHe 32 HHTEIUI€HTEH PACTEXK .

13. MonenHo 6a3upaHO MpPOEKTHpaHe HA CHIOBU EIEKTPOHHHM YCTPOWCTBA C
rapaHTHpaHu nokasareny, 2016.

14. uTeNureHTHO YIPaBICHUE HA €HEPIUIHY IIOTOLM B MUKPO- X HAHOMPEXKH,
®HMU apycTpaHHo CHTpyAHM4ecTBO Brirapus — ®pannus, 2016 r.

15. OnruMaiHO MPOSKTHPAHE M YNPABICHHE HA CHCTEMHU 33 ChXpPaHCHHE Ha
enektpuuecka eneprust, ®HU 2019-2022 r.

16. MonenupaHe, MPOEKTUPAHE, YIPABICHME U EKCIUIoaTalys Ha CUJIOBH
eNIEKTPOHHU YCTPOMCTBA M CHCTEMH C H3IION3BaHE HAa M3KyCTBeH uHTenekt, PHU
2022-2024 r.

17. Moaenupane, MPOeKTUPaHe U yIIPABJIECHUE Ha CUJIOBY €JIEKTPOHHU CUCTEMH
B €JIEKTPMYECKU ¥ XMOPHIHK TpaHCopTHY cpencTsa, PHU, 2022-2024 r.
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He e npezcraBeHa HH(OPMAIVs 32 BHEAPABAHETO HA IIPOSKTHUTE U Ha HOIyICHHS
UKOHOMUYECKU €PEKT.

I1.X. XpaHOB MMa JOKyMEHT 32 BilaJiecHe Ha HeMCKH e3uk HuBO Cl.

O0Go0meHa cnopaBka 3a H3MbJAHEHHE HA MHHUMATHHTE HANHMOHAIHM
M3NCKBAHUS U M3HCKBaHUATA oT npuiokenue 1 Ha ITYP3AJATYC

MHHHMEUIGH Iokasaremu | L[.X. XpaHoB
Opoit

) 50 1 50

B 100 4 154

. ot . 655

r 50 4 700

- 13 200

- == : 128
Q6110 430 1915

Teonopa Ilnamenosa Togoposa

KanaunatkaTa e OpeACcTaBIIIa 3a pelieH3upaHe o0mo 18 Hayunu myGnukanuu u
yuacthe B 7 Hayunm npoekrta (3 Hauwonamnu, 3 BeTpemHH, TY Codus u 1
MEXTYHapOJEH),

KanaupaTkaTa € IpecTaBuiIa 3a pelieH3upane oouo 18 nayunu nybonuxkayuu.

B.4.— 10 Hay4nu 11y GuKanny, eKBUBAJICHTHH HA XaOWIMTAIlMOHEH TPY /I, KOUTO
ca ped)epUpaHy ¥ MHIEKCHPAHN B CBETOBHH HaydHM 0asu. Bcuuku nybruxayuu ca 6
HAYYHAMA 06AACM HA KOHKYPCA U Ce Npuemam 3a peyeHsupane.

I'.7.— 8 Hay4H# Iy OIHUKAIKH, KOUTO ca peepupaHy M MHAECKCHPAHH B CBETOBHH
Hay4Hu 6asu. Bcuuku nybrukayuu ca 6 Hayynama o61acm Ha KOHKYPCA U ce npuemam
3a peyensupane,

B.4.— 10 say4ynu myOnuKayy, eKBUBAJICHTHY HA XaOUIMTAI[MOHEH TPY/T,

1. Set-up and measurements on a Mn-Zn ferrite ring core under sinusoidal
excitation and dc bias conditions
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TIpecTaBeH € eKCIIEPUMEHTANeH Xap/yep 3a H3MEpBAaHE Ha 3aryOH BBB BHCOKOYECTOTHH
MATHUTOIPOBOAM IIPU CHHYCOMIANHO Bb30YXJaHe, M IIPH CHHYCOMJAIHO BB3OyxIaHE C
IIOCTOSTHHOTOKOBAa KOMITOHEHTA.

2. 4-switch GaN converter based set-up for high frequency magnetics'
characterization

IlpencTaBeH € eKCIIGPHMMEHTANEH Xapayep 3a I[ONyYaBaHE Ha XapaKTEPUCTUKATE Ha
BHUCOKOYECTOTHH MarHUTOIIPOBOAN IIPH B’536Y)K)13He C IpaBOBI'BIIHU HaITpCXKCHUA,

3. Evaluation of alternative flyback—based converter configurations for Li—Ion
battery charging

AHanmsupa ce cxeMa Ha o6paTeH mpeoOpasyBaTell OT IIOCTOSTHHO B MOCTOAHHO HANPEKCHUE
¢ ranBanmuHo pasgensHe (flyback) 3a sapsx Ha imTHEBO-fioHeH Oarepuu 32 (OTOBONTAMYEH
TeHEeparTop.

4. A flyback converter based system for an active charge balancing of Li-Ion
battery packs

IIpenyoxkeHa e TOMOJOTHS Ha CHCTEMa 33 aKTHBHO GanaHCHpaHe Ha 3apsAja Ha KIETKM OT
OaTepueH MaKeT.

5. Study of converters for energy storage systems in parallel operation of
modules or elements

AHaIM3UpPaHHU ca Pa3IMYHA CXEMH Ha CBbP3BAHE HA CHIOBH €JIEKTPOHHH NpeobpasyBaTely
WJIHK Ha CJIICMCHTH B €JHO YCTPOﬁCTBO 3a IIOJy4YaBaHC Ha OIpPEHEiCHa H3XOJHa MOIITHOCT, 4YpE3
H3MO0JI3BAHC Ha YCTpOﬁCTBa WU €JIEMCHTH C ITO-MaJIKa MOIITHOCT.

6. Study of LLC resonant converter with multi-transformer topology

Anammsupa ce paGorara ma LLC pe3oHaHCCH IOCTOSHHOTOKOB mpeoOpasysaren 3a
OCHI'ypsBaHE€ Ha TaJIBAHUYHO pPa3Bbp3aHO NPCXBBPJAHE HA IOCTOAHHOTOKOBA CHCprua OT
BHCOKOBOJITOBAa KbM HHCKOBOJITOBA CHCTEMA B CJICKTPOM06PIH.

7. Study of the operating modes of a DC-DC converter with different designs of
the high frequency transformer

W3scnenpana e paboraTa Ha TaJiBaHMYHO WM30IHpaH eHOKMoUoB pesoHaHcen DC/DC
npeo6pa3yBaTen, 3a 3apeKIaHe Ha HUCKOBOJITOBH €JIEMCHTH 34 ChXPAaHCHHUC Ha CHEpPIrus-i.

8. Studying the operating modes of a current source DC/DC converter with
voltage clamping across resonant capacitor and different designs of the high frequency
transformer

Amnanusupana e padorara Ha DC/DC mpeoOpasysarel, peaau3upaH upe3 HHBEPTOP HA TOK C
OTpaHMYABAHE HA HANPEKEHHETO BBPXY pE30HaHCeH KoHpeH3aTop. IIpeoGpasysatemsir e
IpeJHa3HA4YCH 3a 3apCKAaHC Ha CJICMEHTH 32 CbXpaHCHHUC Ha CHCPIHAL.

9. An open-source solar charge controller for LVDC systems
[IpoexTupan € peHTabWIEH CONApeH KOHTPOIEP C OTBOPEH KOA 33 3apekIaHe Ha
aKyMyJIaTOpHH 0aTepuy B HUCKOBONTOBH HOCTOSHHOTOKOBH (LVDC) Mpexu.



-078

10. Two-stage low-frequency square-wave electronic ballast with analog and
digital control

AHanmsupaH € JBY3BEHEH HHCKOYECTOTEH MMIIylICceH enekrTporeH Ganact (low-frequency
square-wave; LFSW) ¢ koMOHHIpaHO aHAJIOr0OBO ¥ IM(POBO yIpaBICHHE.

OcHoBruTe npuHocd B 10-te cratuu ca: 1. Cp3gaBaHe Ha €KCIEPUMEHTAIHH
XapiIyepH 3a m3cieapaHe Ha Marautd; 2. [I[peo6pasosatenu 3a 3apsij Ha GaTepui; 3
IIpoextupane u usciensane Ha DC/DC npeobpasoBaTeiu.

I'7.— 8 mayunu myGJMKamMM, KOUTO ca pedepupaHu U WHICKCUPaHU B
CBETOBHM HAay4HH 0a3u:

1. Simulation investigation of a power amplifier circuit for measurements of
power losses in soft magnetic materials

I/ISCJ'IC/IIBaHI/I Ca BUCOKOYECCTOTHH yCHJIBATEIN HA MOIIHOCT, IpeaHasHa4Y€HH 34 HU3MEPBAHC HA
3aI‘Y6I/ITC Ha MOIITHOCT B MAarHUTHO-MEKH MaT€pHalId 3a CHJIOBAaTa CICKTPOHHUKA IIPH CHHYCOHJATTHO
BB30YXJaHE.

2. A graphical approach to fast identification of the voltage and current
requirements to measure core loss at target measurement conditions with application
to high-frequency power amplifier utilization

B%Be):[eHa € KOHIeIIusa 3a rpa(bwn{o IpeaCcTaBsgHE HaA HaIpeKCHUATA U TOKOBETC,

HECOOXOOUMH 32 HU3MECPBAHC Ha 3&I‘Y6PIT€ B MarHuTOIPOBOAM 34 BHUCOKOYECTOTHHM MAarnivTHH
KOMIIOHEHTH B CHJIOBATa CJICKTPOHUKA IIPH PA3ITNIHHU pa6OTHI/I YCIIOBHA.

3. Large signal complex permeability for design and simulation of power

electronics circuits

IpemnokeHa € KOHLENIMA 32 TOIMOCHTHAIHA KOMILUIEKCHAa MAarHWTHa HPOHHLEAEMOCT
(Large-Signal Complex Permeability) 3a xapakTepusupaHe Ha MarHATOIPOBOAY, U3MOJI3BaHH BBB
BHCOKOYECTOTHN MAarHuTHU KOMIIOHCHTH 34 CHJIOBH UMITYJICHU npeoﬁpasyBaTenH.

4. Control of N87 Mn-Zn ferrite permeability using externally applied static
magnetic field

IIpesicTaBeHu ca pe3yNTaTd OT M3MEPBAHNS HAa MATHUTHATA IPOHUIIaeMOCT Ha Mn-Zn depwr,
Mmapka N87, mox Be3A€HCTBHETO Ha BHHIIHO NMPHIOXKEHO CTATHIHO MArHUTHO IIOJIE.

5. Automated DPT system and approach for characterizing MOSFET switching
dynamics

Pa3pa6oTcHa ¢ aBTOMAaTH3NpaHa CHCTEMA 38 H3IUTBaHe ¢ ABoeH umiryic (Double-Pulse Test)
¥ ce [IpeJylara moIXo/ 3a aBTOMaTH4Ha I0cIeBala o6paboTka Ha pe3yITaTUTe 32 XapaKTepu3UpaHe
Ha quHaMuKaTa Ha npeskirousane Ha MOSFET cunosu npubopu.

6. Design considerations of inductors for induction heating of fluids
IIpemioxeHa € METOAOIO K 33 IIPOEKTHPAaHE HA MHAYKTOP 38 HHAYKIMOHHO HArPEBaTeIHO
ycrpoiicTBo Ha 6a3ara Ha LLC pe3oHaHCEH MOCTOB HHBECPTOP.
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7. Methods for voltage equalization of energy storage systems
IIpencraBenu ca [JBa anropurbMa 3a OalaHcupaHe Ha HAIpeXeHWATa B CHCTeMa 32
CbXPaHCHHE Ha EHEPrUsd, U3rpajcHa ot MOCIICAOBATEIHO CBhP3aHN CYNICPKOHACH3ATOPHHU KIICTKH.

8. PAN European approach for strengthening research and innovation in smart

grids, energy storage and local energy systems

TIpescTaBeHH Ca OCHOBHHTE LENH, IIOAXOJ, PE3YATATH M MPEIU3BHKATEICTBA IO NPOCKTa
PANTERA (PAN European Technology Energy Research Approach) mo mporpamara H2020.
CrieunaneH akieHT € I0CTaBeH BbpXy paborara, u3BbpIIeHa B bankaHCKusS PETHOH U NbPBUA
cemunap Ha PANTERA, nposeneH B Codus, brarapus.

He ce npuema 3a peyenzupane cmamust 8, mvil Kamo HAMA HAYYHU NPUHOCU.

OCHOBHUTE NPMHOCH B 8-Te cTatuy ca B oOnactra Ha: 1. MarauTonpoBoau —
CHMyJAalMM, W3MEPBaHe, XapaKTepHCTHKM, MpoekTupane; 2. lIoiympoBOIHHKOBHU
BEHTUIIN, HHIYKTOPH.

ITy6mukanuu Ha T.I1. TogopoBa B Hay4yHarta 0asa Scopus:
Citations 87, Documents 25, H-index 6

ITy6mukaruu Ha T.IT. Tomoposa B HayuHata 6aza Web of Science:
12 nyGaukamnu, 31 unrnpanus, H-index 2, 31 peuensuu

T.I1. Tomoposa e yyacTBaia B 8 Hay4HH IPOEKTa (3 HAIMOHAIHU, 4 BRTPELIHY,
TV Codus u 1 MexxayHapoAeH):

1. Paspa6oTBaHe Ha cuMysanuoHeH moxen Ha Bi-Directional PFC, 2023, 8400
nB. TY Codus

2 W3cnensane HA MarHUTHO-MEKH (DEPUTH B YCIIOBHMSA HA CTATHYHO MArHUTHO
moite, 2023, 5000 nB. TY Codus, T.I1. Tonoposa € pbKOBOJUTE

3. H3meprane Ha criennGUIHM 3aryOHM Ha MOINHOCT B MarHUTOIPOBOIH 32
BHCOKOYECTOTHH CYWJIOBM MarHuTHH kommoHenty, 2020, 4000 nB. TY Codumus, T.IL
TomopoBa € ppKOBOIUTEN

4. PAN European Technology Energy Research Approach (PANTERA), GA
No. 824389, Horizon Research and Innovation Programme 2019-2023,
MeXIYHApOACH

5. OnruManHoO MPOESKTUpaHe W YIpaBICHHE Ha CUCTEMH 32 ChXpaHEeHHE Ha
enexTpuuecka eneprus, 2019-2024, ®HAU

6. HarmoHaleH IEHTHp 10 MEXATPOHMKA M YUCTH TexHonoruu, 2018-2023. 13,2
MunnoHa jiB. PHU
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7. MonenHo 6a3sMpaHO MPOCKTHPaHE HA CHIOBH EJIEKTPOHHH yCTPOWCTBA C
rapanTHpanu mokasareny, 2016-2017, 120 xmi. 8. ®HU

8. MeTou 3a ONTHMAIHO IM(POBO YIIPaBICHHE HA ABYIOCOYHU PE3OHAHCHU
npeoGpasysaremy, 4000 n8. TY-Codus, 2020 r.

He e mpeacraBeHa wuH(OpMaIys 3a BHEAPSABAHETO HA MPOEKTHTE M Ha
TOJIyYEHUST HKOHOMHYIECKH €(EKT.

TaTeHT 3a m306peTenne: MeToy 3a U3MepBaHe Ha EIEKTPUIECKUTE CBOMCTBA
Ha MarHuTHO-MeKU (peputHH MaTepuany, 2023

T.II. Tonoposa e¢ unen Ha Institute of Electrical and Electronics Engineers
(IEEE), xato e wien Ha acouuanus Power Sources Manufacturers Association. Ta e
nuaep Ha Bulgaria Power Electronics Groop u 100poBoiell Ha rpynara.

T.I1. TomopoBa e excriepT Ha EBporelickaTa KOMUCHS U € pEIeH3Mpalla IPOCKTH
o mporpama Horisont.

T.I1. TonopoBa e ChIpeaceaaTeN Ha CeKLus Ha KoHpeperius Optimization of
Electrical & Electronic Equipment and Aegean Conference on Electrical Machines and
Power Electronics, 14-16 May 2025, Timisoara, Romania.

T.II. Tonoposa uma Ceprudpukar 3a NpeMHHANIa Kypc Ha TeMa 3aKpuia Ha
UHTEJICKTyaTHaTa COOCTBEHOCT.

O0o0mena cnpaBka 3a H3NbJAHEHHE HAa MHHHMAJIHHUTE HALNWOHAJIHH
M3MCKBAHMS U M3UCKBAaHUATA 0T npuwioxkenue 1 Ha [TIYP3AJATYC

Mmg;fﬁaﬂefl IMokaszaremn | T.II. Tomoposa
A 50 1 50
B 100 g —
r 200 7 200
T 50 4 766
B 6 170
- 30 1 204
06110 430 1573

KanmumaTkaTta MHOT'OKPaTHO HaAXBBPJIsI MUHAMATTHUTE U3UCKBAHMA 34 TOLCHT.
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3. O0ma XapaKTepUCTHKAa Ha HAyJHOM3CJeAoBaTeJCKaTa H
HAYYHO-TIPIJIOKHATA JEHHOCT HA KAHIUIATUTe

IIBeTn Xpucros XpaHoB

Hayuno-m3cnenoparernckara aeiHoct Ha I1.X. XpaHoB € B 00,1aCTTa Ha CHJIOBHTE
CNEKTPOHHH INpeoGpa3oBaTeny, KaTo Te Ca MOCBETEHW Ha: 1. YIPaBICHHETO, 2.
Monenute, cumynanuute; 3. Ilpoexrupanero; 4. Ontumusanusra; 5. Vi3sMepBaHETO 1
tecTBaHeTo; 6. Ouenkara u Baymganuiara; 7. O6y4eHuero.

Hayuno-m3cnenoBarenckara pedHoct Ha I[.X. XpaHOB CHOTBETCTBA Ha
CBBPEMEHHHTE TIOCTH)KCHHA Ha HayKaTa W INpPAKTHKaTa M TBOPYECKH I'M Da3BUBA.
[IpuHOCHTE My MOTar A2 Ce KiacH(puIupar Kato oborarssaHe Ha CHIICCTBYBAIIATE
3HAHHUA.

KaHIuaaTsT € M3IIBIHAI HAITBIHO H3UCKBAHMATA 34 IeJarorM4ecKa JIeHHOCT.
Teonopa Ilnamenosa Toxoposa

Hayuno-m3cinenoparenckara neiinocr Ha T.II. Tomoposa € B obmacrra Ha 1.
Cp3maBaHe Ha EKCIIEPUMEHTANHM Xaplyepy 3a U3CIEABAHE HA MarHutd; 2.
IIpeo6pasoBaremu 3a 3apsin Ha Garepuu; 3. IIpoexrupane u uscnensane Ha DC/DC
npeo6pasopareni. OCHOBHUTE IPHHOCH ca B obnacTra Ha: 1. MarauronpoBonu —
CUMyNalMHi, W3MEPBAHE, XapaKTePUCTHKH, Ipoektupane; 2. I[lomynpoBofHHMKOBH
BEHTUJIM, UHAYKTOPH.

Hayuno-uscneqoBarenckara aeiiHoct Ha T.II. TomopoBa chOTBETCTBA Ha
CHBPEMEHHHUTE TMOCTIKCHUS Ha HayKaTa M IPAKTUKATa M TBOPYECKH T PA3BHBA.
IIpunocure # Morar jga ce Knacudumupar KaTo o0oraraBaHe Ha CHIICCTBYBAIUTE
3HAHUS.

KaHIII/IIIaTKaTa € U3OBJHNIA HAITBJIHO U3MCKBAHUATA 34 IEIAroruiccka I[CﬁHOCT.

4. OmeHka Ha IeJarornyeckara mOATOTOBKa W JAECHHOCT Ha
KaHAUIATHTE

IIBeTu XpucTroB XpaHoB

3a mocneauuTe TpU yueOuu roguan (2022, 2023, 2024) 11.X. XpaHoB e mpoBen
JIEKIMH Ha CTYAEHTHTE OT CreuuaiaHocT EnexTponnka 128 vaca mo AUCHUIUIMHUTE:
EnexTpoHHN eHEeprHiiHY IIpeoOpa3zoBaTeny; MIHTEIUTeHTHN CUCTEMH 32 IIPOEKTUPAHE
W TEeCTBaHE B CHJIOBAaTA EIEKTPOHUKA;, EJIEKTpOoHHM perynatopu; EmekTpoHHU
eHepruitHu IpeoOpasoBareny; CHCTEMH 3a YMPABICHWE Ha CHIOBH €ICKTPOHHU
yCTpOKCTBA; ABTOMAaTU3UPAHO MPOEKTHPAHE HA CHIIOBH EJEKTPOHHH YCTPOHCTBA;

11
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KimouoBr 3axpaHBam ycTpoiicTBa; VHIyCTpuanHH [PWIOKCHHA HA CHIIOBH
€JIEKTPOHHH MPeoOpa30OBaTEIH.

KanauaaTeT € MpoBeX/Ia Ja00paTOpHU YIPAKHEHUS U ¢ PHKOBOIUI KyPCOBH
IIPOEKTH Ha CTYICHTHUTE OT CIIENUAIHOCT ENeKTpOHNKA.

I1.X. XpaHoB € ydacTBajga IpU CBbCTaBIHE M aKTyalU3UpaHe Ha y4eOHH
nporpamu 3a cryaenrure OKC G6akanasbp or @EET.

KanauaarsT € N3IIbJIHWI HAITBIHO U3MCKBAHUATA 38 IIE€Aarorniccka HCﬁHOCT.

Teonopa Ilnamenosa Togoposa

3a mociemHuTe TpH yuebmm romumm (2022, 2023, 2024) T.II. Tomopoma e
IpoBeNa JIEKIMH Ha CTYJEHTHTE OT CHeluanHocTH EnexTponuka ¥ ABTOMOOMIHA
enextponnka 204 waca mo mucnurumEMTe: IIpeobpasoBarenu Ha BBH300HOBIEMH
CHEPIUIHM  M3TOUHMIM; TOKO3aXpaHBAIlM  YCTPOHCTBa; Bmcokoe(peKTHBHO
npeobpasyBaHe W ChXpaHEHWE Ha CHEPTHsA C ENEKTPOHHM CpeAcTBa; I'panuBHU
eJIEMEHTH B CHJIOBATA €IEeKTPOHHKA, EJIEKTPOHHY IPeoOpa3oBaTely 3a aBTOMOOHIIA.

Kanmunatkara e mpoBexaana 1a00paTOpHM YIPaXHEHUS U € PBKOBOAMIA
KyPCOBH IIPOEKTH Ha CTYyJCHTHUTE OT CHEHAIHOCT ENeKTpOoHNKa.

T.II. TomopoBa € ydacTBaia IPH ChCTaBAHE M AKTyalM3HUpaHE Ha Y4eOHU
nporpamu 3a cryaeatute OKC G6akanassp or OEET.

KannunarkaTra € M3BIHWIIA HAITBJIHO U3HMCKBAHUATA 34 IICAAroruyeckKa JICHHOCT.

5. OcHOBHM HAYYHU M HAYYHO-NPHJIOKHH NPHHOCH
[BeTu Xpucros XpaHoB
10 cTaTHu eKBUBAJICHTHHA Ha XaOMIHUTAILMOHEH TPYL:

1. U3mon3BaHe HA HHBEPTOP HA TOK KATO YIIPABIIAEM IIOCTOSHHOTOKOB TOBap;

2. Ananusupas e nonmwkasany DC-DC npeobpasysare, H3I0I3BaH 32 3apexJaHe
Ha CyIep KOHJIEH3aTOPH;

3. Mogennpad u wuscnegsad e mosumasam DC-DC npeoGpasyBaren ¢
rapaHTHPaHU U3XOJHU I1apaMeTpH,

4. WspwpuieHa e MopenHo-0asupana ontuMmsanus Ha DC-DC mopumaBami
npeoOpasyBare, KOETO yJIECHABa CHHTE3a Ha YIIPABJICHUS,

5. AHauu3uMpaHM ca pasiM4Hd Meroqd 3a ynpasnemne Ha DC-DC
npeoOpasyBareiy, padOTEIX B PEXUM Ha IIOCTOSHCH TOK;

12
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6. AHAIH3UPaH € IPEXOJ OT aHAJIOroBa cucTeMa 3a ynpasienue Ha DC-DC cuiios
eNeKTpOHeH npeoOpasysaren (pesonancen LLC mpeoGpasysaren), KbM Hu(ppoBa
cucTeMa 3a YIIPaBIICHHE,

7. V3cnenBaHu ca CHIOBH EIEKTPOHHU IpeoOpa3oBaTeiM, ¢ IOCICIOBATEIHA
pe30HAHCHA Bepura ¢ mapaienHo 3apeneH konaensarop (Buck DC-DC konBepTop
PE30HAHCEH MapayiesHoO 3apeneH uHBepTop). OleHeHa € 3aBUCUMOCTTa Ha H3XOJJHUTC
HOKa3aTeNy OT AOMYCTUMHTE OTKJIOHEHHUS M IBTHINA 3a OCUI'YPSBaHE HA U3XOJHMTE
napaMeTpu;

8. CpaBHEHH ca TOIOJOTMMTE HAa IIOBMIIABAIIM IpeoOpasyBarend 3a
eIHOK/IEThbYHA JIMTHEBO-HOHHA OaTepusi. Pesynrature OT M3CICABAHETO Ca IIOJIEC3HU
npy 1300p Ha TOIOJIOTH Ha IpeoOpasoBare,

9. Uscmexsa ce ONTMMM3AIMs Ha IPEXOJHHUSA IPOLEC Ha CHHOCTPAaHHUAT
epBUYEH MHAyKTOpeH npeobpasysaren (SEPIC) DC/DC npeolpasysaren;

10. U3BwpiueH e Tosepanten ananu3 Ha SEPIC DC-DC npeobpasosarter, KaTo ce
ompesens BIMSHHETO HA TOYHOCTTA HA MArHUTHUTE KOMIIOHEHTH W KOHJICH3aTOPHTE
BBPXY M3XOJHHUTE IIOKA3aTENIH Ha MpeoOpa3oBaTessl. | MOJICIUpaHe, CUMYJIalliH,

33 HayyHu myOJMKAIWH, KOUTO ca peepupaHu ¥ MHIACKCHPAHU B CBETOBHU
Hay4YHH 0as3u:

Beuuku 33 cTaTHU ca MOCBETEHU HA CHIIOBH EJIEKTPOHHHU mpeobpasoBaTenu: A.
Vopasnenue (1,9); B. Mogemn, cumynamuy, (2,3,7,17); B. Ilpoextupane
(4,6,14,15,20,26); T'. Onrumuzauus (10,11,32); J1. U3mepsane, TectBane (12,28,29);
E. Onenka, amunanus (8,13,16,18,19,21,22,23,25,31); XK. O6yuerwue (5,24,27,30,33).

OcHopaure npuHocu Ha I[.X. XpaHOB MMAaT HAY4YHO-NIPUIIOKEH XapakTep:
JOKa3BaHE C HOBU CPEJCTBA Ha CHIIECTBEHH HOBH CTPaHH Ha BEYE CHINECTBYBAILU
HaygyHu oOmacti, npobimemu. OcHoBHuTe npuHOCH ¢ B obmactra Ha DC-DC
npeoOpazoBareNy: MoJeIMpane, CAMYJIAlliY, YIIPABIEHUE, ONTHMU3AIUS, U3MEPBAHE,
TECTBAHE.

Teomopa IlinamenoBa ToxopoBa
10 cTaTHH €KBUBAJICHTHY Ha XaOWIUTALMOHEH TPY

1. TlpencraBeH € eKCIEpPUMEHTANCH XapAyep 3a M3MepBaHe Ha 3aryOu BbB
BHCOKOYECTOTHM MATHWTOIPOBOAY [PH CHHYCOWAANHO BB3OYXKIAaHe, W IIpU
CHHYCOUIAITHO BE30y>KIaHE C MOCTOSHHOTOKOBA KOMIIOHEHTa,

2. IIpencraBeH e eKCIIEPUMEHTAJIEH XapAyep 34 I0JIy4aBaHe Ha XapaKTEPUCTUKUTE Ha
BHCOKOYECTOTHHA MArHUTONPOBOAHM IIPY BB30YKAAHE C MPABOBI'bIHN HAMPESIKEHNS;
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3. AHammsupa ce cxeMa Ha o0paTeH mpeoOpasyBaTell OT IOCTOSHHO B IOCTOSHHO
HaIpexenue ¢ rampannano pasaersine (flyback) 3a 3apsn Ha UTHEBO-HOHEH Oarepun
3a ()OTOBOJITAMYEH TEHEPATOD;

4. TIpemnoxeHa e TONOJOTHA Ha CHCTEMA 3a aKTMBHO OalaHCHPaHE Ha 3apsja Ha
KJIETKH OT OaTepHEH IaKeT;

5. AHanM3upaHW ca Pa3IMYHA CXEMH Ha CBBp3BaHE HA CHIIOBH EJICKTPOHHU
IpeoOpa3yBaTelH WX Ha €JIEMEHTH B €/IHO YCTPOHUCTBO 32 IOy 4aBaHe Ha ONPE/IeICHa
M3XOJHA MOILHOCT, Ype3 HM3MON3BaHE HAa YCTPOMCTBA WM €IEMECHTH C IIO-Malka
MOIITHOCT.

6. Ananmsupa ce paborata Ha LLC pe3oHaHCEH IIOCTOSHHOTOKOB IIPe0dpasyBaTeln 3a
OCHTypsIBaHe Ha raBAHUYHO Pa3BhP3aHO MPEXBHPILIHE HA IIOCTOSHHOTOKOBA CHEPIIA
OT BHCOKOBOJITOBA KbM HHCKOBOJITOBA CHCTEMa B €IIEKTPOMOOHIL.

7. UscnensaHa e paboTaTa Ha ralBAHUYHO M30JIMPAH €AHOKIIOYOB PE30OHAHCCH DC/DC
npeobpasyBares, 3a 3apeXJaHe Ha HHCKOBOJTOBH CIEMCHTH 32 ChXpPAaHECHHE Ha
CHEPTHU4.

8. Anammsupana e paborara Ha DC/DC npeo6pasysaren, peatiusupaH 9pe3 HHBEPTOP
Ha TOK C OlpaHHYaBaHe Ha HANpPEKEHHETO BBPXY pPE30HAHCEH KOH/AEH3ATOD.
I[IpeoGpasyBaTemsaT ¢ MpeJHa3HAYeH 33 3apPEXkNaHe HA ENCMEHTH 32 ChXPaHCHUC Ha
SHepTrysl.

9. IIpoexTHpaH € peHTabuIeH CoNapeH KOHTPOJIEp ¢ OTBOPEH KOJI 3a 3apexJaHe Ha
aKyMyJIaTOpHH 6aTeprd B HUCKOBOITOBH MOCTOAHHOTOKOBH (LVDC) Mpexu.

10. AHAIM3UPAH € JBY3BEHEH HUCKOYECTOTCH MMITYNICEH elIeKTpoHeH Oanact (low-
frequency square-wave) ¢ KOMOMHHUPAHO aHATIOIOBO U U(PPOBO YIPABICHHE.

Ocuosuure npuHocu B 10-te cratum ca: 1. Cp3naBane Ha €KCIEPUMEHTAIHH
Xap/IyepH 3a u3cneasaHe Ha marHuty; 2. [IpeoGpasoBarenu 3a 3apsa Ha GaTepu; 3.
[Ipoextupane u uzcnegsase Ha DC/DC npeobpasosareny.

8 Hay4yHH MyGJHKALNMU, KOUTO ca pedepupany ¥ HHAEKCUPAaHH B CBETOBHU
Hay4JHU 0a3u:

1. U3cnenBanu ca BHCOKOYECTOTHH YCHJIBATEIH Ha MOIIHOCT, IIPEIHA3HAYCHU 32
W3MepBaHe Ha 3aryOMTe Ha MOIIHOCT B MAarHUTHO-MCKHA MaTepHald 3a CHJIOBATa
eJIEKTPOHHUKA TIPY CHHYCOUATTHO BE30yXKIaHE;

2. BpBecHa € KOHIEnIys 3a rpauyHo MpeCTaBsHe Ha HAIPEXKCHUATA U TOKOBETE,
HEOOXOVMHM 3a M3MEpPBaHE Ha 3aryOuTe B MarHMTONPOBOJIM 32 BHCOKOYECTOTHH
MAarHUTHH KOMIIOHEHTH B CHJIOBATA €JIEKTPOHUKA IPU Pa3IM4YHH PAOOTHHU yCIOBHSL.

3. IlpemiokeHa € KOHLENIWS 33 TIOJAMOCHIHAJHA KOMIUICKCHA MAarHMTHA
nporunaemoct (Large-Signal Complex Permeability) 3a xapaxrepusupaHe Ha
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MArHUTOMPOBOIM, H3IIOJI3BAaHH BHB BHCOKOYECTOTHH MAIHHUTHH KOMIIOHEHTH 32
CHJIOBH MITYJICHU IIPe00pa3yBaTelIH.

4. TIpefcTaBeHu ca Pe3yiITaTy OT U3MEPBaHUs HAa MarHUTHATa IPOHUIAEMOCT Ha Mn-
Zn Qepur, mapka N87, moj BB3ACHCTBHETO HAa BBHIIHO TNPUIOXKEHO CTaTUYHO
MarHuTHO IOJI€.

5. PaspaboTena e aBTOMaTH3MpaHa CUCTeMa 3a M3IMTBaHE ¢ ABoeH umiyic (Double-
Pulse Test) u ce mpennara mMOAXOA 33 ABTOMAaTHYHA IOCiIe]Bama obpaboTka Ha
pe3yJITaTuTe 3a XapakTepusupaHe Ha AWHaMHKaTa Ha npeskmousane Ha MOSFET
CUJIOBHU NPHOOPH.

6. IlpemioxkeHa € METOJOJOTUSA 332 INPOEKTHPAHE Ha MHAYKTOp 33 HHAYKIMOHHO
HArpeBaTeNHO YCTpoiicTBO Ha 6a3zaTa Ha LLC pe3oHaHceH MOCTOB HHBEPTOD.

7. IlpencraBenu ca JBa aaropuTbMa 3a OalaHCHpaHe Ha HAIIPEXKEHHUITa B CHCTEMA 32
ChXpaHEHME Ha  CHEprus, U3rpajeHa oOT  IOCIEJAOBATEIHO  CBBP3aHU
CYIIEPKOHICH3ATOPHU KIETKH.

8. He ce npuema 3a peyenzupane cmamus 8, mvii Kamo HAMA HAYYHU NPUHOCU.

OcHoBHHTE IpUHOCH B 8-Te craTthy ca B obGnacTtra Ha: 1. MarauTonpoBoau:
CHMYyIIAIMK, W3MEpBaHE, XapaKTEPUCTUKH, INpoeKTupaHe; 2. llomympoBOTHHKOBU
BEHTWIH, HHIYKTOPH.

Ocnosuure npunocu Ha T.II. TogopoBa MMaT Hay4HO-IIPUIOXKEH XapaKTep:
JI0Ka3BaHe ¢ HOBH CPEJCTBA Ha CHINECTBEHU HOBU CTPaHH Ha BEY€ CHIIECTBYBAIIU
HayyHM 00jacTH, npobiiemu. B npoab/pKeHrne Ha MPUHOCHTE HAa JUCEPTalLMATa W €
IPEIOKEH METO/] 32 M3MEPBAaHE Ha XapaKTEPUCTUKUTE HA MEKH (PEPUTH.

6. 3HAYNMMOCT HA MPUHOCHUTE 32 HAYKATA M NPAKTHKATA

IBeTu Xpucros XpaHos

3HaYNMOCTTa Ha HAy4YHHUTC IIPMHOCH Ca JOCTAaThbYHH 3a akKaJCMHUYHATa
JIIBXXHOCT JOLCHT.

Teopopa Ilnamenosa Togoposa

3HaUMMOCTTa Ha Hay4YHUTC MPHUHOCH Ca MOJOCTATBYHM 3a aKaJeMH4YHATa
JIIBXHOCT JOICHT.

7. Kputn4yHu 0ejiesKKU M PEenopbLKH
HsamaMm 3a0el1exxKu KbM KaHAUudaTHuTC.

Ipenopsku k6M I.X. Xpanos: [la pa3spabotu u nyOIMKyBa CaMOCTOATEIHH
Hay4HU ITyOJIvKanuy.
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Ipenopsku kbM T.I1. Togoposa: [la npoxsinku na paboTu B HayqHATa 06IaCT
Ha TUCEPTAIUATA CH, KbETO MOXKE J1a IOIy9IH 3HAYMMHU PE3YITATH.

8. JInuHu BHeyaT/JIeHHUs ¥ CTAHOBHUILE HA PeLleH3eHTa
He no3HaBaM KaHAWAATATE M He O0fX Yell TEXHUTE HAYYHH ITyOJIHKAIUH.
Penensupaiiku Tpyi0BETE, OLIEHABAMM BUCOKO TEXHHUTE MOCTHIKCHMS.

SAK/IIOYEHHE

W npamara kaHgugata UMaT BUCOKU Hay4YHHU TIOCTHXCHHA, HOCTATHYHH 34
3a€MaHe Ha JIBXKHOCTTA JOLUCHT U € J0CTa TPYAHO Aa C€ HalIpaBU I/1360p’BT.

16.03.2026 . PELEH3EHT: (fb’L )
Bapna (mpod. n.T.H. k. Hukomnaii J[arapos)
" N = By :
k\ﬁu/( ‘ v - 00U ;;

"'}/ﬂ."-frﬁé; » £ O FMa"dHAﬁA‘g
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REVIEW

on competition for academic position: 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 candidates:

Senior Asst. Prof. Dr. Eng. Tsveti Hristov Hranov

Senior Asst. Prof. Dr. Eng. Teodora Plamenova Todorova
Reviewer: Prof. DSc Eng. Nikolay Filev Dzhagarov
NVNA Nikola Vaptsarov, Varna, 9002, 73 Vasil Drumev Str.
n.djagarov@nvna.eu; phone: 0886 840 789
Member of the scientific jury according to the order of the rector of the Technical
University, Sofia No.OX-5.2-15/27.01.2026

1. General information and biographical data
Tsveti Hristov Hranov

Tsveti Hristov Hranov was born on February 22, 1990 in Lom. He graduated
from the Specialized High School with Foreign Languages "Petar Bogdan",
Montana. In 2013, he graduated from the specialty Engineering Physics, Bachelor's
degree at Sofia University. In 2009, he graduated from the specialty Power
Electronics, Master's degree at the Technical University, Sofia. At the same
university, he defended a dissertation on the topic "Design of resonant DC converters
with guaranteed performance" in 2021 in the specialty Electronic Converters and
received the educational and scientific degree of Doctor.

Tsveti Hristov Hranov in 2914 worked as an engineer in the companies Cool
Tech EOOD and Simlogic EOOD. In 2014 - 2015 he worked as a physicist at the
Institute of Solid State Physics of the Bulgarian Academy of Sciences. Since 2019
he has been working at the Technical University, Sofia, Department of Power
Electronics as an assistant and chief assistant.

Teodora Plamenova Todorova

T.P. Todorova was born on November 30, 1982.
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There is no data on completed secondary education. After an inquiry about her
secondary education, the following answer was received: "Thank you for the
question and I prefer not to provide additional information and to stick to the already
submitted data, set out in the set of documents submitted with the application".!!??

T.P. Todorova graduated in Communication Engineering and Technologies,
Bachelor's degree in 2012 and Master's degree in 2014 at the Technical University,
Varna. At the same university, she defended her dissertation in the specialty
Electronization, the topic of the dissertation work "Electrical properties of Mn-Zn
ferrite materials" and received the educational and scientific degree of Doctor.

T.P. Todorova works as a part-time assistant at the Department of Electronic
Engineering and Microelectronics, Technical University, Varna. In 2019-2023 she
works as a researcher at the Technical University, Sofia under the program "Young
Scientists and Postdoctoral Fellows". From 2019 to the present, he has been working
as an assistant and chief assistant at the Department of Power Electronics at the
Technical University, Sofia.

2. General description of the submitted materials
Tsveti Hristov Hranov

The candidate has submitted for review a total of 52 scientific publications
and participation in 17 scientific projects (11 national, 5 internal, TU Sofia and 1
international),

The candidate has submitted for review a fotal of 52 scientific publications:

C.4. — 10 scientific publications equivalent to a habilitation thesis, which are
referenced and indexed in world scientific databases. All publications are in the
scientific field of the competition and are accepted for review;

D.7. — 33 scientific publications, which are referenced and indexed in world
scientific databases. All publications are in the scientific field of the competition and
are accepted for review;

D.8. — 9 scientific publications, which are in non-refereed journals with
scientific review. All publications are in the scientific field of the competition and
are accepted for review;

C.4. - 10 articles equivalent to a habilitation thesis:
1. Current fed inverter application as a controllable DC load
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The use of a current fed inverter as a controllable DC load, necessary for testing power

supplies, is presented.

2. Modeling DC-DC converter for charging supercapacitors
A step-down DC-DC converter used for charging supercapacitors is analyzed.

3. Modeling of synchronous DC-DC converter with guaranteed parameters
A boost DC-DC converter with guaranteed output parameters is modeled and studied.

4. Model-based optimization of a boost DC-DC converter
A model-based optimization of a boost DC-DC converter has been performed, which

facilitates the synthesis of control.

5. Comparison of different methods for controlling DC-DC converters in
constant current mode
Different methods for controlling DC-DC converters operating in constant current mode

have been analyzed.

6. Digitization of control systems for power electronic converter
A transition from an analog control system for a DC-DC power electronic converter
(resonant LLC converter) to a digital control system has been analyzed.

7. Tolerance analysis of resonant converters with parallel loaded capacitor
Power electronic converters with a series resonant circuit with a parallel loaded capacitor
(Buck DC-DC) converter and resonant parallel loaded inverter) have been studied. The
dependence of the output parameters on the tolerances and paths for ensuring the output parameters
is evaluated.

8. Comparison of boost converter topologies for charging single cell Li-ION
The topologies of boost converters for a single cell lithium-ion battery are compared. The results
of the study are useful when choosing a converter topology.

9. Model-based optimization of SEPIC DC-DC converter
The optimization of the transient process of the single-sided primary inductor converter

(SEPIC) DC/DC converter is studied.

10. Tolerance analysis of SEPIC DC-DC converter
A tolerance analysis of the SEPIC DC-DC converter is performed, determining the influence
of the accuracy of the magnetic components and capacitors on the output parameters of the

converter.
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The main contributions in the 10 articles are in the field of DC-DC converters
- their topologies, design, control, optimization. Thus, these articles fully meet the
requirements of the law and the regulations for its application.

D.7. — 33 scientific publications, which are referenced and indexed in world

scientific databases:

1. Control design procedure for prototyping resonant converters with reverse diodes; 2.
Development of LabVIEW models for resonant power converters; 3. Modeling of magnetic
components for power electronic converters; 4. Using mathematical software to design power
electronics converters; 5. Smart training environment for power electronics; 6. Development of
series resonant converter models with output transformer; 7. Modeling of electronic energy
converter for induction heating using LabVIEW, 8. Evaluation and verification of series resonant
converter with transformer operating regimes; 9. LabVIEW based control system for PWM DC-
DC converters; 10. Model-based optimization of a buck DC-DC converter; 11. Model-based
optimization of a buck-boost DC-DC converter; 12. Automated test & measurements in teaching
of power supply devices; 13. Tolerance analysis of common transistor DC-DC converters; 14.
Practical approach for improving the dynamics of the resonant DC-DC converter; 15. Remote
tracking system for ECG signal with textile electrodes; 16. Comparative analysis of boost DC-DC
converters with application in power electronics education; 17. Modeling of an electronic
technological system for induction melting of metals 18. Educational model-based cvaluation of
buck DC/DC converter controllers; 19. Tolerance analysis of SEPIC DC-DC converter; 20.
Investigation of a contactless power transmission system based on a resonant inverter; 21.
Validation of buck DC/DC converter inductor influence via experimental evaluation module; 22.
Tolerance analysis of a resonant DC/AC converter with reverse diodes operating at control
frequency below and above resonance 23. Practical buck DC/DC converter theoretical and -
experimental evaluation; 24. LabView based function generator for power electronics training
needs; 25. Practical evaluation of intelligent DC-DC fast charger with embedded system
applications; 26. DC-DC converter for energy storage system with different inductor
implementations; 27. Open source robotics platform for educational purposes; 28. Intelligent
system for conducting experiments with DC/DC converters; 29. Various peculiarities of automated
test and measurements in power electronics; 30. The Tesla coil as an educational tool: Unveiling
high-voltage phenomena in power electronics education; 31. Software environment for automated
experiments with DC/DC’ converters; 32. Virtual instrument-based expert system for
environmental optimization; 33. Educational LabVIEW PWM generator for switching power
converter applications.

All 33 articles are devoted to power electronic converters: A. Control (1,9); B.
Models, simulations, (2,3,7,17); C. Design (4,6,14,15,20,26); D. Optimization
(10,11,32); E. Measurement, testing (12,28,29); E. Evaluation, validation
(8,13,16,18,19,21,22,23,25,31); G. Education (5,24,27,30,33).
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The main scientific and applied contributions in the 33 articles are in the areas
listed above.

Publications of T.H. Hranov in the scientific database Scopus:
87 Citations 25 Documents 6 h-index

T.H. Hranov has participated in 17 scientific projects (11 national, 5 internal,
TU Sofia and 1 international):

1. Energy flow management system in smart homes, 2016 - 2500 leva TU
Sofia

2. Design of resonant DC converters with guaranteed performance, 2017 -
4000 BGN TU Sofia

3. Methods for optimal digital control of bidirectional resonant converters,
2020 — 4,000 BGN, Technical University of Sofia

4. Textile system for online monitoring of biosignals, 2020 — 4,000 BGN,
Technical University of Sofia

5. Research bench for assessment and analysis of energy flows in electric
vehicles, 2022 — 4,000 BGN, Technical University of Sofia

6. Operational Program "Science and Education for Smart Growth", 2014-
2020, 19,500,000 BGN.

7. Support for the development of doctoral students, postdoctoral students,
specialists and young scientists, 2017-2019, 760,000 BGN, National Science
Foundation

8. Power electronics training environment based on virtual instruments, 2022
— 4,000 BGN, Technical University of Sofia, T.H. Hranov is the project leader

9. Research on high-efficiency power electronic devices with application in
robotic systems, 2023 — 5,000 BGN. Technical University of Sofia, T.H. Hranov is
the project leader

10. Research on power electronic systems with intelligent control, 2024,
12,000 BGN. Technical University of Sofia, T.H. Hranov is the project leader
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11. Modernization of higher education institutions in Varna, Sofia, Gabrovo,
Burgas, financed under the Operational Program "Science and Education for Smart
Growth".

12. National Center for Mechatronics and Clean Technologies under the
Operational Program "Science and Education for Smart Growth".

13. Model-based design of power electronic devices with guaranteed
performance, 2016.

14. Intelligent management of energy flows in micro- and nanogrids, FNI

bilateral cooperation Bulgaria - France, 2016.

15. Optimal design and management of electrical energy storage systems, FNI
2019-2022.

16. Modeling, design, management and operation of power electronic devices
and systems using artificial intelligence, FNI 2022-2024.

17. Modeling, design and management of power electronic systems in electric
and hybrid vehicles, FNI, 2022-2024.

No information is provided on the implementation of the projects and the
resulting economic effect.

T.H. Hranov has a document for proficiency in German language level CI.

Summary report on the implementation of the minimum national
requirements and the requirements of Annex 1 of PURZADTUS

lvlllll?rlnr?elin Indicators | T.H. Hranov
A 50 1 50
B 100 4 )
C 200 7 P
> o 4 700
£ 13 200
F o 1 128
Total 430 T
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Teodora Plamenova Todorova

The candidate has submitted for review a total of 18 scientific publications
and participation in 7 scientific projects (3 national, 3 internal, TU Sofia and 1
international),

The candidate has submitted for review a total of 18 scientific publications:

C.4. — 10 scientific publications, equivalent to a habilitation thesis, which are
referenced and indexed in world scientific databases. A/l publications are in the
scientific field of the competition and are accepted for review.

D.7. — 8 scientific publications, which are referenced and indexed in world
scientific databases. All publications are in the scientific field of the competition and
are accepted for review;

C.4. — 10 scientific publications equivalent to a habilitation thesis,

1. Set-up and measurements on a Mn-Zn ferrite ring core under sinusoidal

excitation and dc bias conditions
Experimental hardware for measuring losses in high-frequency magnetic circuits under
sinusoidal excitation and under sinusoidal excitation with a DC component is presented.

2. 4-switch GaN converter based set-up for high frequency magnetics'

characterization
Experimental hardware for obtaining the characteristics of high-frequency magnetic circuits
under excitation with rectangular voltages is presented,

3. Evaluation of alternative flyback—based converter configurations for Li—

[on battery charging
A circuit of a flyback converter for charging lithium-ion batteries for a photovoltaic
generator is analyzed.

4. A flyback converter based system for an active charge balancing of Li-Ion

battery packs
A topology for a system for active charge balancing of battery pack cells is proposed.

5. Study of converters for energy storage systems in parallel operation of

modules or elements
Different schemes of connecting power electronic converters or elements in one device to
obtain a certain output power, by using devices or elements with lower power, are analyzed.
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6. Study of LLC resonant converter with multi-transformer topology
The operation of an LLC resonant DC-DC converter is analyzed to ensure galvanically
isolated transfer of DC energy from a high-voltage to a low-voltage system in an electric vehicle.

7. Study of the operating modes of a DC-DC converter with different designs

of the high frequency transformer
The operation of a galvanically isolated single-switch resonant DC/DC converter for
charging low-voltage energy storage clements is studied.

8. Studying the operating modes of a current source DC/DC converter with
voltage clamping across resonant capacitor and different designs of the high

frequency transformer

The operation of a DC/DC converter implemented through a current inverter with voltage
clamping across a resonant capacitor is analyzed. The converter is designed to charge energy
storage elements.

9. An open-source solar charge controller for LVDC systems
A cost-effective open-source solar charge controller for charging batteries in low-voltage
direct current (LVDC) networks is designed.

10. Two-stage low-frequency square-wave electronic ballast with analog and

digital control
A two-stage low-frequency square-wave electronic ballast (LFSW) with combined analog
and digital control is analyzed.

The main contributions in the 10 articles are: 1. Creation of experimental
hardware for studying magnets; 2. Converters for charging batteries; 3. Design and
study of DC/DC converters.

D.7. — 8 scientific publications that are referenced and indexed in world
scientific databases:

1. Simulation investigation of a power amplifier circuit for measurements of

power losses in soft magnetic materials
High-frequency power amplifiers designed for measuring power losses in soft magnetic
materials for power electronics under sinusoidal excitation are investigated.

2. A graphical approach to fast identification of the voltage and current
requirements to measure core loss at target measurement conditions with application
to high-frequency power amplifier utilization
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A concept for graphical representation of the voltages and currents required to measure
losses in magnetic cores for high-frequency magnetic components in power electronics under
different operating conditions is introduced.

3. Large signal complex permeability for design and simulation of power

electronics circuits
A concept for large signal complex permeability is proposed for characterizing magnetic
cores used in high-frequency magnetic components for power pulse converters.

4. Control of N87 Mn-Zn ferrite permeability using externally applied static

magnetic field
Results of measurements of the magnetic permeability of Mn-Zn ferrite, brand N87, under
the influence of an externally applied static magnetic field are presented.

5. Automated DPT system and approach for characterizing MOSFET
switching dynamics
An automated Double-Pulse Test system is developed and an approach for automatic post-
processing of the results is proposed for characterizing the switching dynamics of MOSFET power
devices.

6. Design considerations of inductors for induction heating of fluids
A methodology for designing an inductor for an induction heating device based on an LLC
resonant bridge inverter is proposed.

7. Methods for voltage equalization of energy storage systems
Two algorithms for voltage balancing in an energy storage system built from series-
connected supercapacitor cells are presented.

8. PAN European approach for strengthening research and innovation in smart

grids, energy storage and local energy systems

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

Article 8 is not accepted for review, as it does not contain scientific
contributions.

The main contributions in the 8 articles are in the field of: 1. Magnetic circuits
— simulations, measurement, characteristics, design; 2. Semiconductor switches,
inductors.

Publications of T.P. Todorova in the scientific database Scopus:
Citations 87, Documents 25, H-index 6
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Publications of T.P. Todorova in the scientific database Web of Science:
12 publications, 31 citations, H-index 2, 31 reviews

T.P. Todorova has participated in 8 scientific projects (3 national, 4 internal,
TU Sofia and 1 international):

1. Development of a simulation model of Bi-Directional PFC, 2023, 8400
BGN. TU Sofia

2. Research of magnetically soft ferrites in conditions of a static magnetic
field, 2023, 5000 leva. TU Sofia, T.P. Todorova is the project leader.

3. Measurement of specific power losses in magnetic circuits for high-
frequency power magnetic components, 2020, 4000 BGN. TU Sofia, T.P. Todorova
is the project leader

4. PAN European Technology Energy Research Approach (PANTERA), GA
No. 824389, Horizon Research and Innovation Programme 2019-2023, international

5. Optimal design and management of electrical energy storage systems, 2019-
2024, National Research Fund

6. National Center for Mechatronics and Clean Technologies, 2018-2023. 13.2
million leva. National Research Fund

7. Model-based design of power electronic devices with guaranteed
performance, 2016-2017, 120 thousand leva, National Research Foundation

8. Methods for optimal digital control of bidirectional resonant converters,
4000 leva, Technical University of Sofia, 2020

No information was provided on the implementation of the projects and the
resulting economic effect.

Patent for invention: Method for measuring the electrical properties of soft
magnetic ferrite materials, 2023

T.P. Todorova is a member of the Institute of Electrical and Electronics
Engineers (IEEE), as well as a member of the Power Sources Manufacturers
Association. She is the leader of the Bulgaria Power Electronics Groop and a
volunteer of the group.
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T.P. Todorova is an expert of the European Commission and has reviewed
projects under the Horisont program.

T.P. Todorova is a co-chair of a section at the

Optimization of Electrical & Electronic Equipment and Aegean Conference
on Electrical Machines and Power Electronics, 14-16 May 2025, Timisoara,
Romania.

T.P. Todorova has a Certificate for completing a course on Intellectual
Property Protection.

Summary report on the implementation of the minimum national
requirements and the requirements of Annex 1 of PURZADTUS

hflﬁl;rgzn Indicators T.P. Todorova
Y 50 1 50
B 100 4 | 235
r 200 7 200
r 50 4 766
B 6 170
- 30 1 204
Total 430 1573

The candidate repeatedly exceeds the minimum requirements for an associate
professor.

3. General characteristics of the scientific research and applied
scientific activity of the candidates

Tsveti Hristov Hranov

The scientific research activity of T.H. Hranov is in the field of power
electronic converters, and they are dedicated to: 1. Control; 2. Models, simulations;
3. Design; 4. Optimization; 5. Measurement and testing; 6. Evaluation and
validation; 7. Training.
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The scientific research activity of T.H. Hranov corresponds to the modern
achievements of science and practice and creatively develops them. His
contributions can be classified as enrichment of existing knowledge.

The candidate has fully fulfilled the requirements for pedagogical activity.
Teodora Plamenova Todorova

The scientific research activity of T.P. Todorova is in the field of 1. Creation
of experimental hardware for studying magnets; 2. Converters for charging batteries;
3. Design and research of DC/DC converters. The main contributions are in the field
of: 1. Magnetic circuits — simulations, measurement, characteristics, design; 2.
Semiconductor valves, inductors.

The scientific and research activity of T.P. Todorova corresponds to the
modern achievements of science and practice and creatively develops them. Her
contributions can be classified as enrichment of existing knowledge.

The candidate has fully fulfilled the requirements for pedagogical activity.

4. Assessment of the candidates' pedagogical training and
activities
Tsveti Hristov Hranov

For the last three academic years (2022, 2023, 2024) T.H. Hranov has lectured
to students of the Electronics speciality for 128 hours in the disciplines: Electronic -
energy converters; Intelligent systems for design and testing in power electronics;
Electronic regulators; Electronic energy converters; Control systems for power
electronic devices; Automated design of power electronic devices; Key power
supplies; Industrial applications of power electronic converters.

The candidate has conducted laboratory. exercises and supervised course
projects of students of the Electronics major.

T.H. Hranov has participated in the compilation and updating of curricula for
the Bachelor's degree students of FEET.

The candidate has fully fulfilled the requirements for pedagogical activity.
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Teodora Plamenova Todorova

For the last three academic years (2022, 2023, 2024) T.P. Todorova has
lectured to students of the Electronics and Automotive Electronics speciality 204
hours in the disciplines: Converters of renewable energy sources; Power supply
devices; High-efficiency conversion and storage of energy by electronic means;
Building blocks in power electronics, electronic converters for the car.

The candidate has conducted laboratory exercises and supervised course
projects of students of the Electronics major.

T.P. Todorova has participated in the compilation and updating of curricula for
the Bachelor's degree students of FEET.

The candidate has fully fulfilled the requirements for pedagogical activity.
5. Main scientific and scientific-applied contributions

Tsveti Hristov Hranov

10 scientific articles equivalent to habilitation thesis:

1. Use of a current inverter as a controllable DC load;

2. A step-down DC-DC converter used for charging super capacitors has been
analyzed;

3. A step-up DC-DC converter with guaranteed output parameters has been
modeled and studied;

4. A model-based optimization of a DC-DC step-up converter has been -
performed, which facilitates control synthesis;

5. Different methods for controlling DC-DC converters operating in direct
current mode have been analyzed;

6. A transition from an analog control system for a DC-DC power electronic
converter (resonant LLC converter) to a digital control system has been analyzed;

7. Power electronic converters with a series resonant circuit with a parallel-
charged capacitor (Buck DC-DC converter and resonant parallel-charged inverter)
have been studied. The dependence of the output parameters on the tolerances and
paths for ensuring the output parameters is evaluated,;

8. The topologies of boost converters for a single-cell lithium-ion battery are
compared. The results of the study are useful when choosing a converter topology;

9. Optimization of the transient process of the single-sided primary inductor
converter (SEPIC) DC/DC converter is studied;
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10. A tolerance analysis of the SEPIC DC-DC converter is performed,
determining the influence of the accuracy of the magnetic components and
capacitors on the output parameters of the converter. : modeling, simulations,

33 scientific publications that are referenced and indexed in world scientific
databases:

All 33 scientific articles are devoted to power electronic converters: A.
Control (1,9); B. Models, simulations, (2,3,7,17); C. Design (4,6,14,15,20,26); D.
Optimization (10,11,32); E. Measurement, testing (12,28,29); E. Evaluation,
validation (8,13,16,18,19,21,22,23,25,31); G. Training (5,24,27,30,33).

The main contributions of T.H. Hranov are of a scientific-applied nature:
proving with new means significant new aspects of already existing scientific areas,
problems. The main contributions in the field of DC-DC converters: modeling,
simulations, control, optimization, measurement, testing.

Teodora Plamenova Todorova

10 scientific articles equivalent to a habilitation thesis

1. Experimental hardware for measuring losses in high-frequency magnetic
circuits under sinusoidal excitation and sinusoidal excitation with a DC component
is presented;

2. Experimental hardware for obtaining the characteristics of high-frequency
magnetic circuits under excitation with rectangular voltages is presented,

3. A circuit of a flyback converter for charging lithium-ion batteries for a
photovoltaic generator is analyzed;

4. A topology of a system for active balancing of the charge of cells in a battery
pack is proposed;

5. Various schemes for connecting power electronic converters or elements in
a single device to obtain a certain output power by using devices or elements with
lower power are analyzed.

6. The operation of an LLC resonant DC-DC converter is analyzed to provide
galvanically decoupled transfer of DC energy from a high-voltage to a low-voltage
system in an electric vehicle.

7. The operation of a galvanically isolated single-switch resonant DC/DC
converter for charging low-voltage energy storage elements is studied.
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8. The operation of a DC/DC converter implemented by a current inverter with
voltage limiting on a resonant capacitor is analyzed. The converter is designed for
charging energy storage elements.

9. A cost-effective open-source solar controller is designed for charging
batteries in low-voltage direct current (LVDC) networks.

10. A two-stage low-frequency pulse electronic ballast (low-frequency square-
wave) with combined analog and digital control is analyzed.

The main contributions in the 10 articles are: 1. Creation of experimental
hardware for studying magnets; 2. Battery charging converters; 3. Design and
research of DC/DC converters.

8 scientific publications that are referenced and indexed in world scientific
databases:

1. High-frequency power amplifiers designed for measuring power losses in
soft magnetic materials for power electronics under sinusoidal excitation have been
studied,

2. A concept for graphical representation of voltages and currents necessary
for measuring losses in magnetic cores for high-frequency magnetic components in
power electronics under various operating conditions has been introduced.

3. A concept for large-signal complex magnetic permeability has been
proposed for characterizing magnetic cores used in high-frequency magnetic
components for power pulse converters.

4. Results of measurements of the magnetic permeability of Mn-Zn ferrite,
grade N87, under the influence of an externally applied static magnetic field have
been presented.

5. An automated Double-Pulse Test system has been developed and an
approach for automatic post-processing of the results for characterizing the
switching dynamics of MOSFET power devices is proposed.

6. A methodology for designing an inductor for an induction heating device
based on an LLC resonant bridge inverter is proposed.

7. Two algorithms for balancing voltages in an energy storage system
constructed from series-connected supercapacitor cells are presented.

8. Article 8 is not accepted for review, as it does not contain scientific
contributions.
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The main contributions in the 8 articles are in the field of: 1. Magnetic circuits:
simulations, measurement, characteristics, design; 2. Semiconductor valves,
inductors.

The main contributions of T.P. Todorova are of a scientific-applied nature:
proving with new means significant new aspects of already existing scientific areas
and problems. As a continuation of the contributions of her dissertation, a method
for measuring the characteristics of soft ferrites has been proposed.

6. Significance of contributions to science and practice

Tsveti Hristov Hranov
The significance of the scientific contributions is sufficient for the academic
position of associate professor.

Teodora Plamenova Todorova
The significance of the scientific contributions is sufficient for the academic
position of associate professor.

7. Critical remarks and recommendations

I have no remarks to the candidates.

Recommendations to T.H. Hranov: To develop and publish independent
scientific publications.

Recommendations to T.P. Todorova: To continue working in the scientific
field of her dissertation, where she can obtain significant results.

8. Personal impressions and opinion of the reviewer

I do not know the candidates and had not read their scientific publications.
Reviewing the works, I highly appreciate their achievements.

CONCLUSION

Both candidates have high scientific achievements, sufficient to occupy the
position of associate professor and it is quite difficult to make the choice.
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