T W S

N\
\
O

CTAHOBHUIIE

)
=
JMCePTAIMOHEH TPY/ 32 NPHI00HBAHE HA HAYYHA CTeIleH ,,I0KTOP HA HAYKHTe"

Bb)]
> apothecnonanno nanpasienue 5.3 » KOMYHHKALIMOHHA U KOMIIOTbPHA TeXHHKA*

Hay4YHa cHenraaHocT ,,CHCTeMH ¢ M3KYCTBEH HHTEJIeKT

ABTOp Ha IMCEPTALMOHHMA TPYI: Aou. A-p uHkK. Hukoaaii JIro6ociasos XuHos
Tema Ha 1ucepTanHoHHMs TPYA: ,Mo1e/THO Ga3HPAHO NMPOEKTHPAHE HA CHJIOBH
€JIECKTPOHHHU yCTpoHcTBA*

YiieH Ha HAYYHOTO KypH: NPod. A-p HHXK. ATaHac BeikoB Aranacos, XTMY-Cogusn

1. AKTyaIHOCT HA AUCePTALMOHHUS TPYA

CurnoBata eJIeKTPOHMKA H MO-CIIENHATHO IpeoOpa3yBaTe/uTe Ha eleKTPUYECcKa eHeprus ca
Cpejl Haii-0bp30 pa3BUBaILMTE Ce 00JIaCTH Ha eleKTpoHMKaTa. C HapacTBalIaTa poJjis Ha 3eJIEHUTE
TEXHOJIOTMM W W3UCKBAHUATA 3a KPbroBa HKOHOMHKA, € OT CBIUIECTBEHO 3HAYEHHE
CJICKTpUYECKaTa €Heprus Ja ObJe MHOrOKpaTHO mnpeoOpa3dyBaHa M ChbXpaHsABaHA upeE3
CJICKTPOHHHU CpecTBa. ToBa paBU CHI0BAaTa €IEKTPOHUKA KITFOYOB HHCTPYMEHT 3a €KOJIOTHYHO
YCTOMYMBOTO pa3BUTHE HA OOIIECTBOTO.

UscnensanuaTa, CBbpP3aHM ¢ MOAOOPSBAHETO Ha XapaKTEPUCTHKMTE W KayecTBaTa Ha
cuI0BHTE €1eKTpOoHHU npeobpazysatenu (CEI) u cunosure enekTpornu ycrpoiictsa (CEY), ca
MPEIMET Ha MHTEPEC 33 MHOIOOPOHHHM HAay4yHU €KHUIIH y HAC ¥ B 4y)KOWHA, KAKTO € BHIHO OT
rosieMus Opo¥ myOaMKaluy, KOH(MEepeHLHH, HaydHH GOpyMH, KHHTH, AUCEPTALIUH, MOHOTpadHu
¥ [TAaTeHTH. 3HAYMMOCTTA Ha TE3U H3CIICIBAHMS € Oe3CIOpHa, Thil KaTo JOPH JIEKOTO Mo100psBaHe
Ha e(EeKTHBHOCTTa Ha EHEeprompeoOpa3yBaHETO MOKe Ja JOBEIAEe [0 HMKOHOMHMH Ha
SJICKTPOCHEPTHsl, KOUTO 3HAYUTEIHO HAJBHIIABAT IPOU3BOJCTBOTO Ha €IIEKTPOCHEPTHS B MAJIKH
IbpKaBy KaTo buirapusi.

Hacrosimara qucepranus e cBbp3aHa ¢ MOJeIHO 6asupanoto npoektupane Ha CEY, koeto
M3HUCKBA OCBECH JIbJIOOKH MTO3HAHHs B 00/1aCTTa HA €JIEKTPOTEXHUKATA U €JIEKTPOHUKATA, TAKa
OIUT B MaTeMaTHYHOTO MOJEJIMPAHE, TEXHUKUTE Ha W3KYCTBEHUS] MHTEJCKT U OOPaBEHETO C
pa3HO00pa3Hu cOPTyepHU CpeIu U TIATHOPMH.

2. CreneH Ha NO3HaBaHe CHCTOSIHHETO Ha MpodjieMa M TBOPYECKA HHTEPNpeTauus Ha

JIMTEPATYPHHS MaTepHaJl

JIOKTOpaHTBT mou. A-p HHXK. H. XWHOB JeMOHCTpHpa 3aabiI004eHO I03HAaBaHe Ha
npobyeMuTe B 001acTTa Ha JU3aiiHa, pa3paboTKaTa, eKCIUIOATALUATA U MOJAPLKKATA (KU3HEHHS
uukea) Ha CEY. B nucepranusra ca pasriienanu 359 quTepaTypHH H3TOYHHMKA, KATO OCHOBHATA
gacT oT TaX (350) ca Ha aHrnmiicku. HampaBeH e KpUTHYEH aHAM3 Ha CHIIECTBYBALIUTE 0
MOMEHTa peleHus B oOiacTTa Ha >kuzHeHHs nukba Ha CEVY, kato ca oTyeTeHHM Hali-HOBHTE
TCHACHUMH 3a H3IM0JI3BaHE HAa W3KYCTBEHHS HWHTENEKT (MalIMHHO OOydeHHe, €BPHCTHKH,
CKCIIEPTHH CHUCTEMH, pa3MHTa JIOTMKA M Ap.) B obiacTra. B3 ocHOBa Ha TOBa, MpaBHIHO ca
(GopMyIHpaHH LeNTa Ha JUCEPTALMOHHMS TPY/ U 3a4a4nTe 3a HEHHOTO MocTUraxe. [lo3unusara
Ha aBTOPBT M TBOPYECKUAT My INPHUHOC Ca H3pa3eHH SICHO B IMCEPTALMOHHUSA TPy |
MPEACTaBEHUTE MMy OTMKAIIHH.

3. ChoTBEeTCTBHE HA MPEAJI0KEeHATA METOAMKA HA U3CJIe/IBAHE U IIOCTABEHHUTE L€/ U 3a/1a4YH
Ha JTHCEPTALUMOHHUSA TPY

HGHTa Ha JOUCCPTAIMOHHUA Tpyd € Ha OCHOBara Ha Haﬁ-aKTyaHHHTC cpe€acrea Ha
NpWIOXKHAaTa MaTeMaTHKa, KOMITIFOTBPHOTO MOJECIMPAHE, TEXHMKHU HAa M3KYCTBECHHSI MHTEJIEKT U
I/IH(bOpMaLII/IOHHI/I M KOMYHHUKallTUOHHHU TEXHOJIOTUH, Oa CC MNPEIJIOKH HOB MonenHo—6a3upaH



NIOAXOA 32 ONTHUMAJIHO MPOCKTHPAHE Ha CHJIOBU €JIEKTPOHHU YCTPOMCTBa, OPHEHTHPAH KbM
TEXHHUS JKU3HEH LIUKBJI, IPH OTYUTAHE Ha crieuduKaTa 3a pa3InYHUTE TIPUIIOKEHHUS.

Ot Taka neuHMpaHaTa IeN MPOU3THYAT ¥ OCHOBHHTE 3alauyd Ha JMCEPTAllHOHHMA TPY,
KOMTO Ca AICHO (popMynHpaHu 1 oOocHOBaHHU. Te ca cBbp3aHU ¢ YHH(DHUIMPAHO MPEACTaBAHE HA
CJIEKTPOMAarHUTHUTE MpollecH B mocienosarenHa RLC Bepura, U cBbp3aHUTE € TAX pabOTHH
pexumy; PopMmynupaHe Ha €IMHEH IOAXO[ 3a aHAJIH3 Ha PE30HAHCHH IpeobpasyBaresld OT
IIOCTOAHHO B IIOCTOSIHHO Hallpe)keHueOasupaH Ha KBasurpaHuyHus wmerona; Chb3gaBaHe H
BaJMIMpaHE Ha palUMOHAJIHM METOAMKHM 3a TNpoekTHpaHe Ha pa3nuuHu BugoBe CEY ¢
BB3MOKHOCT 3a aJlTOPUTMHU3ALMs U UMIUIEMEHTALUs B CPEIH 32 MOAEIUPAHE U CUMYJIALUSH KaTo
Matlab n LTSpice; Ilpunarane Ha MonenHo-0a3MpaHa ONTHMH3ALMs 3a MPOCKTHpPAHE Ha
pasianynu Bunose CEVY; M3cnenpane Ha Bb3MOKHOCTHTE 32 U3IIOJ3BaHE HA HEBPOHH MPEKH 3a
MpoeKTHpaHe Ha pa3nnyny BuaoBe CEY; ABTOMAaTH3MpaHO NPOBEXKAaHE HA TOIEPAHCEH aHAJIH3
CIPsAIMO NTAaCMBHUTE CXEMHH €JIEMEHTH 3a rapaHTupane Ha nokasarenurte Ha CEY; [Ipencrassne
Ha HOB MOJIEHO 0a3upaH noaxon 3a npoekrupane Ha CEY, opueHTHpaH KbM TEXHHUS KU3HEH
IMKET; O600ImaBaHe Ha HOBOCTUTE U TEHCHIMUTE B Pa3BUTHETO Ha CHUIIOBATa eIEKTPOHUKA Ha
ocHoBara Ha [oT, HaykaTa 3a JaHHU, TEXHUKUTE Ha W3KYCTBEHHs MHTEJICKT 3a pa3paboTBaHE M
IpUjIaraHe Ha HOBO IIOKOJIEHHE CHJIOBM E€JEKTPOHHHU YCTpPOICTBa, padoTel CHBMECTHO B
WurtepHeT Ha eHeprusira.

CuntaM, 4Ye M3MOJI3BaHUTE B JUCEpPTAaLlMATa METOMM, MOIXOAU M CPEACTBa 3a aHalu3 ca
aJIcKBaTHM Ha IIOCTaBEHATa e U 3a/1a4H.

4. Hayynu, Hay4YHO-IIPUJIO’KHH M NPHJIOKHH NPHHOCU HA TMCEPTAUMOHHHS TPYI

IIpnemam Bcuuku 3asBeHH oT Aol H. XuHOB npuHOCH, KOUTO TO# € hopMynpas KaTo:

Hay4Hmu:

1. ®opmynHpaH € HOB MOAXO 32 CXeMOTEXHUYHO npoekTrpane Ha CEY, HapeueH MoJieHO-
0a3upaHo MpoeKTHpaHe, GOKYCHPAH BbPXY H3MOI3BAHETO HA PA3JIMYHM 110 CIIOKHOCT MOJENH, C
KOUTO CE€ OINMCBA HE CaMO YCTPOMCTBOTO M HEroBUTE ()YHKIMH, HO CBIIO TaKa CE BKIIOYBA
MH(DOpPMALUA 3a BCEKH aClEeKT HA )KU3HEHUS My LHUKBI (OT 3aQaHHETO N0 MOIIPHKKATa M
PELMKIINPAHETO MY).

2. IlogxoabT € mNpUIIOKEH BBPXY YCTPOMCTBA, 33 KOUTO HMa W3BEACHH aHAJTUTHYHH
3aBHCUMOCTH 3a IIPOEKTHpAHE, KaKTO M IpHU TaKuBa, NP KOUTO TAaKHBA JIHMIICBAT TAKHBA.
Banunupan e meton 3a ontuMusauus Ha CEVY, 6a3upan Ha mpuiaraie Ha pedepeHTHa KpUBa,
OTHOCHO M3XOJHOTO HAIPEKEHUE/TOK.

3. lepuHupan e yauduuupaH nNoaxo/ 3a aHanu3 Ha 111 6a30B kinac CEY — unBepTOpH ¢ 1
0e3 oOpaTHH auoAM, paboOTEIlM B pEKUM Ha TBbpPAA M MeKa KOMYTAllMsl Ha CHIOBUTE
MIOJIYIIPOBOJHMKOBH IPHOOpPH, B pPE30HAHCEH M aNepUOAUYEH peXuM, OazupaH Ha 000
OINMCAHUE Ha €JIEKTPOMAarHUTHUTE IPOLIECH B €KBUBaJIEHTHA MmocienoBaTenHa RLC Bepura.

4. IlpennokeH € KBa3UTPaHMYHEH METO 3a aHalu3 Ha 11 6a30B kitac CEY — pe3onancHH
npeodpa3yBaTeIM OT IIOCTOSHHO B IIOCTOSHHO HANPEKEHHE C [Ba THIIA U3XOIHM: M3TOYHHMK Ha
HaIIPEeKECHHE U U3TOYHHK Ha TOK.

HayuyHo-npuioxun:

1. ®opmynupan, pealusupaH ¥ NPOBepeH € XuOpuaeH meron 3a mpoektupane Ha CEY,
OCHOBaH Ha CBBMECTHOTO M3II0JI3BAHE HA AHANUTHYHU 3aBUCHMOCTH, JAHHW HATPyHaHH OT
TIPCAUIICH OMUT TPU TIPOEKTUPAHE U MOJEITHO-0a3upaHa ONTUMH3AIHs 110 pedepeHTHa KpUBa.

2. IlpemnoxeHn, nehUHMpPaH M HUMIUIEMEHTHpPaH B MOAXOmiiia codryepHa cpema €
MHOBATHBEH METOJ 3a IIPOEKTHpPAaHE Ha PaJM3YHU BUJOBE CHJIOBH €JIEKTPOHHU YCTPOKCTBa,
0a3upaH Ha TEXHUKHU Ha U3KYCTBEHHs HHTEICKT (HEBPOHHH MPEKH).

3. Cp3maneH, peanusupaH U anpoOupaH B peeBaHTHA CpPela € METOJ 3a rapaHTHpaHe Ha
[I0KA3aTeJINTE Ha DPA3JIMYHM BHJOBE CHUJIOBU €JIEKTPOHHHM YCTpPOMCTBAa 4pe3 H3IMOJI3BaHE Ha
TOJIEPAHCEH aHAIU3 M MOJETHO-0a3upaHa ONTHMHU3alMs, MO pedepeHTHa KpuBa, KaTo ca



ITOCTUTHATH JKeJIaH TUIIl Ha MPEXOJEH MPOLEC Ha MYyCK U 3HAYUTEITHO HaMaJIsIBaHE Ha BIUAHHUETO
Ha TOJIEPAaHCUTE Ha TACUBHUTE €JIEMEHTH BbpXY pabOTHHS PEKMM Ha U3CIEABAaHUTE YCTPONCTBA.

IIpuiaoxuu

1. Cp3gazneHa u mpoBepeHa € yHH(UIMpaHa paldoOHaJHAa METOAMKA 3a IIPOEKTHpaHe Ha
PE30HAHCHU HMHBEPTOPU C PA3IMYHHU NPUIOKEHHUs, KaTO TaKa ONpEAeJCHHTE CTOMHOCTH Ha
CXEMHHTE €JIEMEHTH CIIY’KaT 3a Ha4aJHU CTOMHOCTH Ha UTEPALIMOHHUTE IIPOLEAYPH Ha MOJAEIHO-
Oa3upaHaTa ONTUMHU3ALMS, IO pedepeHTHa KpHBa.

2. PazpabGorena u ampoOMpaHa € HOBa palMOHAJIHAa METOAMKAa 3a IPOEKTUPAaHE Ha
PE30HAHCHU MpeoOpa3yBaTeN OT MOCTOSHHO B MOCTOSTHHO HAIIPEKEHUE C JIBa THIIA W3XO/H:
M3TOYHHK Ha HAIIPE)KEHUE U U3TOYHUK Ha TOK, KaTO TaKa ONPEEICHUTE CTOMHOCTH Ha CXEMHHUTE
€JIEMEHTH CJIy’)KaT 32 HA4YaJlHU CTOMHOCTM HAa WTEPALMOHHWMTE INPOUEAYPH Ha MOJCIHO-
6a3upaHaTa ONTUMHU3ALINA, IO peepeHTHA KPHBA.

5. Ilpenenka Ha MyOJMKANUUTE N0 IUCEPTALHOHHUS TPYA
[To Temarta Ha AUCEPTAMOHHUS CU TPY/ 3a MPUAOOMBAHETO HA Hay4YHAaTa CTEIEH ,,JJOKTOp Ha

Haykute” mou. H. XuHOB ¢ mpeacraBun 14 myOnukanuu KaTo BCHUUKM ca pedepupaHu B
peHOMHUpaHK Hay4yHU criucanus U KoHpepeHuuu ¢ IF/SJR ¢akTop u ca MHIAEKCHUpaHU B SCOpUS.
B Tpu oT TAX mou. XMHOB € €IUHCTBEH aBTOP. B IeBET € MbpBU CHaBTOP H B JBE € BTOPH U TPETH
CBHaBTOP.

CyuraM, ye myOJUKAIIMUTE Ha JUCEPTAaHTa TPUKPATHO HABUIIABAT U3UCKYEMHs MUHHUMYM,
3ay10’keH B [IpaBUIHHKA 32 YCIOBUATA U pefia 3a npuaoOuBaHe Ha Hay4yHara creneH "/lokrop Ha
Haykute" Ha TY-Codus.

6. MHeHusl, NPeNnOPbKHU H 0eJIe:KKH

CwmsiTaM, ue JIOKTOPAaHTHT UMa MHOTO T'OJISIM HaydeH MOTEHLIHUAN 32 Pa3BUTHE U NIPOBEKIAHE
Ha CaMOCTOSITENTHU M3CJIeZBaHUs B 00JacTTa Ha €JIEKTPOHMKATA M €IEKTPOTEXHHKATa, KOCTO
JMYM ¥ OT MHOKECTBOTO MY JIPYTH Hay4YHU NyOJIMKaluM B SCOpus, KOMTO ca U3BBH 00XBara Ha
BK/IFOUEHHTE B HACTOSINUS JAWCEpTAllMOHEH TpyA. B Hactosimms cu Tpya nou. H. Xunos
JNeMOHCTpHUpa MepeKTHO BiIaJeeHe HAa METOAUTE M TCXHUKMTE Ha HM3KYCTBEHHs HWHTCJICKT,
NpUJIaraHu Mpu pa3paboTKaTa U eKCIUIOATAIMsITa Ha CUJIOBU €JICKTPOHHH YCTPONCTBA U CUCTEMH.
[lpenopbyBamM My Ja TOJNOXH YCHWIHS 3@ DPA3NPOCTPAHEHHMETO HA pE3YJITATHTE OT
JMCEPTALIMOHHKS CH TPYI [IPU 00YUEHHUETO Ha CTYAeHTUTE U AoKTopaHTuTe 0T TY-Codus.

3AKIIOYEHUE

OneHkKaTa MH OTHOCHO CBHIBPKAHUETO Ha JUCEPTALMOHHUA TPYd W INPHHOCHUTE Ha JOL. JI-p
k. Hukosaii XdHOB € MoJIoKHTeHA. [[yicepTaHTBT € M3BBPIIMI 3HA4YMTENIHa 0 00eM U
ChObpKaHUE u3cienoBaTelcka paboTta. JlucepTallMOHHMAT TpPyX OTroBaps HambJIHO Ha
M3MCKBaHMATA Ha 3aKOHA 3a pa3BUTHE Ha aKaJeMHUYHHA CbcTaB Ha PemyOnMka bbiarapus, Ha
[IpaBWIHKKA 32 HETOBOTO TIPHJIOKEHUE U Ha [IpaBHITHIIKA 32 YCIOBHATA M Pesia 3a Mpuao0KMBaHe Ha

Hay4HH cTeneHn B Texuudeckust YHuBepcureT — Copust.

[open3IokeHOTO MH JaBa OCHOBAaHHE 1a IpernopbyaM Ha YBakaeMoTo Hay4yHo Xypu na
npuchId Ha gou. A-p uHXK. Hukouait JlwoGociiaBoB XHHOB HAy4YHATa CTeNeH ,/JOKTOp Ha
HayKuTe* 1o mpodecnoHanHo HampaBieHne 5.3 KoMyHWKalMOHHAa W KOMITIOTBpPHa TEXHHUKA,

Hay4YHa CMEIHUATHOCT ,,CUCTEMH C U3KYCTBEH UHTEJICKT .

Codus, 21. 08. 2024 r.
UsieH Ha XKypHUTO:
/ipod. n-p mHXK. A. ATaHAacOB/



OPINION

on a dissertation work for obtaining a scientific degree '""Doctor of Sciences"
professional direction 5.3 "Communication and computer technology"
scientific specialty "Artificial Intelligence Systems"

Author of the dissertation: Assoc. Prof., Ph.D., Eng. Nikolay Lyuboslavov Hinov
Dissertation title: ""Model-based design of power electronic devices"
Member of the scientific jury: Prof. Dr. Eng. Atanas Velkov Atanassov, UCTM-Sofia

1. Actuality of the dissertation

Power electronics, and in particular electrical energy converters, are among the fastest growing
areas of electronics. With the growing role of green technologies and the demands of a circular
economy, it is essential that electrical energy be repeatedly converted and stored by electronic
means. This makes power electronics a key tool for the environmentally sustainable development of
society.

Research related to the improvement of the characteristics and qualities of power electronic
converters (PECs) and power electronic devices (PEDs) is the subject of interest for numerous
scientific teams at home and abroad, as evidenced by the large number of publications, conferences,
scientific forums , books, dissertations, monographs and patents. The significance of these studies
is undeniable, as even a slight improvement in the efficiency of energy conversion can lead to
electricity savings that significantly exceed electricity production in small countries like Bulgaria.

The present dissertation is related to the model-based design of power electronic devices, which
requires in addition to deep knowledge in the field of electrical engineering and electronics, as well
as experience in mathematical modeling, artificial intelligence techniques and handling various
software environments and platforms.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material

Assoc Prof. Dr. Eng. N. Hinov demonstrates in-depth knowledge of the problems in the field of
design, development, operation and maintenance (life cycle) of PED. The dissertation examines 359
literary sources, the main part of which (350) are in English. A critical analysis of the existing
solutions in the field of the PED life cycle has been made, taking into account the latest trends in the
use of artificial intelligence (machine learning, heuristics, expert systems, fuzzy logic, etc.) in the
field. Based on this, the goal of the dissertation work and the tasks for its achievement are correctly
formulated. The position of the author and his creative contribution are clearly expressed in the
dissertation work and the presented publications.

3. Correspondence of the chosen research methodology with the set goal and tasks of
the dissertation work.

The aim of the dissertation is to propose a new model-based approach for the optimal design of
power electronic devices, oriented towards their life cycle, based on the most current tools of applied
mathematics, computer modeling, artificial intelligence techniques and information and
communication technologies , taking into account the specifics of different applications.

The main tasks of the dissertation, which are clearly formulated and substantiated, derive from
the objective defined in this way. They are related to a unified representation of the electromagnetic



processes in a series RLC circuit, and the associated operating modes; Formulation of a unified
approach for the analysis of resonant converters from constant to constant voltage based on the
quasi-boundary method; Creation and validation of rational methodologies for the design of various
types of PED with the possibility of algorithmization and implementation in modeling and
simulation environments such as Matlab and LTSpice; Application of model-based optimization for
designing different types of PED; Researching the possibilities of using neural networks for
designing different types of PED; Automated tolerance analysis for passive circuit elements to
guarantee SEU indicators; Presentation of a new model-based approach to the design of PEDs,
oriented towards their life cycle; Summarizing the novelties and trends in the development of power
electronics based on IoT, data science, artificial intelligence techniques to develop and implement a
new generation of power electronic devices working together in the Internet of Energy.

I believe that the methods, approaches and means of analysis used in the dissertation are
adequate to the set goal and tasks.

4. Scientific and/or applied science contributions of the dissertation.

I accept all the contributions stated by Assoc. Prof. N. Hinov, which he formulated as:

The scientific contributions:

1. A new approach to PED schematic design, called model-based design, is formulated, focusing
on the use of models of varying complexity, which not only describe the device and its functions,
but also include information about every aspect of its life cycle (from the job to its maintenance and
recycling).

2. The approach has been applied to devices for which analytical design dependencies have been
derived, as well as those for which such are missing. A PED optimization method based on the
application of a reference curve regarding the output voltage/current has been validated.

3. A unified approach is defined for the analysis of an entire basic class of PEDs - inverters with
and without reverse diodes operating in hard and soft switching mode of power semiconductor
devices, in resonant and aperiodic mode, based on a general description of electromagnetic processes
in equivalent series RLC circuit.

4. A quasi-boundary method is proposed for the analysis of an entire basic class of PEDs -
resonant converters from constant to constant voltage with two types of outputs: a voltage source
and a current source.

The scientific and applied:

1. A hybrid PED design method based on the joint use of analytical dependencies, data
accumulated from previous design experience and model-based reference curve optimization is
formulated, implemented and verified.

2. Proposed, defined and implemented in a suitable software environment is an innovative
method for designing various types of power electronic devices, based on artificial intelligence
techniques (neural networks).

3. Created, implemented and tested in a relevant environment is a method for guaranteeing the
performance of various types of power electronic devices by using tolerance analysis and model-
based optimization, on a reference curve, achieving a desired type of startup transient and a
significant reduction of the influence of the tolerances of the passive elements on the operating mode
of the investigated devices.

Applied:

1. A unified rational methodology for the design of resonant inverters with various applications
has been created and verified, and the thus determined values of the circuit elements serve as initial
values of the iteration procedures of the model-based optimization, along a reference curve.



2. A new rational methodology was developed and tested for the design of resonant converters
from constant to constant voltage with two types of outputs: a voltage source and a current source,
and the thus determined values of the circuit elements serve as initial values of the iteration
procedures of the model-based optimization, on a reference curve.

S. Evaluation of the publications on the dissertation

On the topic of his dissertation work for the acquisition of the scientific degree "Doctor of
Sciences", Assoc. Prof. N. Hinov has presented 14 publications, all of which are referenced in
reputable scientific journals and conferences with the IF/SJR factor and are indexed in Scopus. In
three of them, Assoc.Prof. Hinov is the sole author. In nine he is the first co-author and in two he is
the second and third co-author.
I believe that the dissertation candidate's publications exceed three times the required minimum set
in the Regulations for the conditions and procedures for obtaining the scientific degree "Doctor of
Sciences" of TU-Sofia.

6. Notes, opinions and recommendations

I believe that the doctoral student has a very high scientific potential for developing and
conducting independent research in the field of electronics and electrical engineering, which is also
evident from his numerous other scientific publications in Scopus, which are beyond the scope of
those included in this dissertation.

In his present work, Associate Professor N. Hinov demonstrates a perfect mastery of the
methods and techniques of artificial intelligence, applied in the development and operation of power
electronic devices and systems. I recommend him to make efforts to disseminate the results of his
dissertation work in the education of the students and doctoral students of TU-Sofia.

CONCLUSION

My assessment of the content of the dissertation and the contributions of Assoc. Prof. Dr. Eng.
Nikolay Hinov is positive. Dr. Hinov has carried out significant research work in terms of volume
and content. The dissertation fully meets the requirements of the Law on the Development of the
Academic Staff of the Republic of Bulgaria, the Regulations for its Application and the Regulations
for the Conditions and Procedures for Acquiring Scientific Degrees at the Technical University -
Sofia.

The above gives me reason to recommend to the Honorable Scientific Jury to award the
scientific degree "Doctor of Sciences" to Assoc. Prof. Dr. Eng. Nikolay Lyuboslavov Hinov in
professional direction 5.3 Communication and computer technology, scientific specialty "Artificial
Intelligence Systems".

Sofia, 29.08.2024 Jury member:

/Prof. Dr. Eng. Atanas Atanassov/



