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CTAHOBIIIIIE

auHoHeH TpyA ra upugo6r.rBaHe Ha HayrrHa crerreH ,rAoKTop na Hayrcure,,
Ho HarrpaBJreHrre 5.3 rrKo*ryHrrKarlrroHHa I.I KoMnrcTbpHa rexHtlrca,.

HayrrHa c[eqrraJlHocr ,rCncteMlr c H3KycrBeH uHTereKT,,

Anrop Ha Arrcepraul.roHHl{fl TpyA: AorI. A-p rrnx. Hr.rrco.nafi Jko6oc.naron Xunon
Terrla Ha AI{cepraIIrroHHI.Ifl TpyA: ,rMoge.rrno Oarrpauo rpoercrr{paHe Ha cr{JtoBrr
eJreKTpoHuu ycrpofi crBat'
rl.uen Ha HayrlHoro xypu: npoQ. A-p lrnlr(. Aranac Be.nxos Aranacor, XTMy-CoQua

1. Axrya;rHocr Ha Ar{cepraur{oHHr{fl TpyA
Czlonara eJIeKTpoHLIKa LI [o-cneuuanHo npeo6pasyBareJrr4Te Ha eJreKTpr{qecKa eHeprnfl ca

cpea uafi-6bp3o pa3BkIBarrI,ITe ce o6racna Ha eneKTpoHuKara. C Hapac:rnaulara ponfl Ha 3eJreHr4re
TexHoJIOrI4I,I k\ I43I4CKBaHI,L,ITa 3a KpbrOBa I,IKOHOMI4Ka, e OT CbUIeCTBeHO 3HaqeHlre
eneKTpl4qecKara eHepru, Aa 6raa MHofoKparHo npeo6pasysaua v cbxpaHxBaHa qpe3

eJIeKTpoHHI,I cpeAcrBa. Tosa [paBH cr4noBara eneKTpoHr]Ka Kn]orroB r,rHcrpyMeHT 3a eKoJIorutIHo
yc:rofiuueoro pa3Brarr4e ua o6ulecrBoro.

llscreAeaHttflTa, cBbp3aHH c uolo6pqBaHero Ha xapaKTep:acruKrTe h KarrecrBara Ha

cI{rIoB}Ire eneKrpoHHIa npeo6pa3yBarenr.r (CED r4 cr.rJroBrrre eneKrpoHuu ycrpoficrna (CEY), ca
npeAMer Ha HHTepec 3a MHoro6pofiHu HayqHr.r eKr.rnu y Hac u n vyN6raHa, KaKTo e Br.rAHo or
roJIeMI.rr 6pofi ny6nplKalrllil, xonQepenrlr4r,r, Ha]rqHu Qopyrvrz, KHr4tr,r, Ardceprarluu, rvrouorpaoun
I4 rIareHTI,I. 3naquN,{ocrra Ha re3v }r3cJreABau[q e 6escnopHa, mil xaro Aopr,r JreKoro no4o6pflBaHe
Ha eQexrnnHocr,a Ha eHepronpeo6pa:ynauero Moxe la AoBeAe Ao r4KoHoMHt4 Ha

eneKTpoeHeprllf,, KoI4TO 3HarrHTeJrHO HaABr.rUaBar [por.r3BoAcrBoro Ha enerffpoeHepfr4r B MaJTKH

AbpxaBr4 rcaro Erlrapvfl.
Hacrosurara ll,IcepraulIfl e cBbp3aHa c MoAenHo 6a:npauoro [poeKTr4paHe Ha CEy, Koero

H3IrcKBa ocBeH 4rn6oxu no3HaHrzfl n o6lacrra Ha eneKTporexHlrxara r{ enexTpoHraKara, TaKa r4

OIII,IT B MaTeMaTI'IqHOTO MOAeJILIpaHe, TexHI4KLITe Ha LI3KyCTBeHufl, uHTeneKT u 6OpaneueTo C

paeuoo6pasnu co$ryepHr.r cpeAu u urar$opMr4.

2. Creneu Ha rIo3HaBaHe cr,crorHrrero ua npo6;renra n rBopqecKa rrHTepflperarlus Ha
JrrrTepaTypHufl MaTep[aJr

loxropaHttt AoIr. A-p IrHx. H. Xnnos AeMoHcrprrpa saArr6o.{eHo no3HaBaHe Ha
npo6lerraure s o6racrraua [uzaitua, paspa6orxara, eKcrrJroararJzrflTa r4 noAApbxxara (xzrueunx
qvI xrn) ua CEY. B 4ncepra\uflTa ca pa3rJreAasu 359 Jrr.rreparypHt4 r.r3rorrHuKa, Karo ocHoBHara
qacr or rrx (350) ca Ha anrnuficru. HaupaeeH e Kpr{Tr{qeH aHanr.r3 Ha cbrUecrByBarrlr.rre Ao
MoMeHTa perueHl4s s o6racrra Ha xra3HeHr{, qnKbn na CEY, Karo ca orqereHu uail-Hosfire
TeHAeHu[H 3a H3rIoJr3BaHe Ha ]r3KycrBeHur r{HTeJreKT (uauruHHo o6yreuue, eBpHcrI.IKlr,
eKcneprHl,I cucreMla, pa3MI4Ta Jror[Ka r4 Ap.) e o6racrra. Brs ocHoBa Ha roBa, npaBunHo ca

QoprrlynupaHll IIeJITa Ha.(ficeprauraoHHr4fl TpyD\u 3aAaqr.rre sa HefiHoro nocrr,rraHe. flosuunxra
Ha aBTOp't T vI TBOpqecKHfT My IIpHHoC Ca I43pa3eHH ,CHO B AucepTaUuoHHI,Ifl TpyA kt

npeAcraBeHzre ny6lr{Kaur,rr.r.

3. CrornercrBlre Ha [peAJloxeHara MeroAurca Ha H3cJreABaHe H rrocraBeHuTe ue!,r rr 3aAaqrr
Ha ArrcepTarlrroHHrrs TpyA

I{enra Ha AHcepraIIHoHHI4.rI TpyA e Ha ocHoBara Ha uafi-arryaJrHr,rre cpeAcrBa Ha

npunoxHaTa MaTeMaTLIKa, KOMIIOTbpHOTO MOAeJrHpaHe, TeXHlrKrr Ha r43KycrBeHr.rx rrHTeJreKT H

unrloprnraqnoHHu I.I KoMyHrIKaIIrroHHrr rexHoJroruv, Id ce npeAJroxr4 HoB lroAe.nuo-6a3r.rpaH



noAxoA 3a o[TI4MaJIHO npOeKTI.rpaHe Ha Cr4nOBr4 eJreKTpoHH[r ycTpoficrBa, opr4eHTupaH KbM
TexHI4fl XLI3HeH III,IKSJI, npu OTqHTaHe Ha CIIequ0I4Kara 3a pa3nr,rqHr,rTe npfinoxeHr,rf .

Ot raxa 4eQznzpaHara IIen flpora3Tr,rqar r,r ocHoBHr,rre 3aAaqr.r Ha Ar,rceprawonnt4fl. TpyA,
KoI,ITo ca ,cHo Qopnaynupann vr o6ocnosanu. Te ca cBbp3aHu c yuttSurrupaHo rrpeAcraBrHe Ha

eneKTpoMarHlrrHilTe flpoqecl4 B nocJleAoBareJrHa RLC aeputa) vt cBlp3aHlrre c rrx pa6orxu
pexI,IMH; OoprvrynupaHe Ha eAr.rHeH noAxoA 3a aHanu3 Ha pe3oHaHcHr.r npeo6pa:yeareJrn or
rlocrof,HHo B rlocroflHHo HafrpexeHue5azupau Ha KBa3r.rpaHlrrrHrar MeroA; CrsAasaHe u
BiLnI,IAI,rpaHe Ha palllroHanHr4 MeToAr4Kr.r 3a flpoer$prpaHe Ha pa3nuqHr,r Br,rAoBe cEy c
Bb3MOXHOCT 3a anfopl,{"rMu3A\Yfr r,r r4MnJreMeHTaIIr4fl B CpeAU 3a MOAenUpaHe H CIlMyna\I,,'flH KaTO

Matlab u LTSpice; flpunarane Ha MoAerHo-6asupaHa orrrr,rMr,r3arlr.f, 3a rpoexrr4paHe Ha

pa3nurrHu BI{AoBe CEY; I4scre4eaue Ha BT,3MoxHocrr.rre 3a lr3noJr3BaHe Ha HeBpoHr,r Mpexlr 3a

npoeKTl{paue Ha pa3rlrtrHr4 Br4AoBe CEY; AsroN{a:ru3upaHo npoBexAaHe Ha ronepaHceH aHiLJrr43

cnpflMo nacHBHI,ITe cxeMHr4 eJreMeHTr{ 3a rapaHrr,rpaHe Ha noKa3arenure Ha CEY; Ilpe4cranxHe
Ha HoB MoAenHo 6asupau noAxoA 3a rrpoeKThpaHe Ha CEy, op[eHTrpaH KbM TexHr.rfl xr43HeH
III,IKBn; O6o6qasaHe Ha HoBocrHTe r,r reHAeHrIr4vffe B pa3Brrrr{ero Ha c[rJloBara eneKTpoHI4Ka Ha

ocHoBara Ha IoT, HayKara 3a AaHHLt, TexHr,rxnre Ha n3KycrBeHufl lrHTeJreKT 3a paspa6ornate v
rIpL{JIaraHe Ha HoBo noKoneHrre cuJroBr,r eJreKTpoHHu ycrpoficrna, pa6orerrlr4 cbBMecrHo B

I4HrepHer Ha eHeprr4rra.
Cvutau, qe I{3[oJI3BaHI4Te B Axcepra\uflTa MeroAr4, noAxoArr r,r cpeAcrBa 3a anaru3 ca

aAeKBaTHII Ha nOCTaBeHaTa LIen kI3AIlAqV.

4. HayvHu, HayqHo-[pr{JroxHrr H rrprrJroxur{ [prrHoclr Ha ArrceprarlrrouHr{fl TpyA
flpueuau Bcr.rrrKr,r 3arBeHr,r or AorI. H. XuHos nptrHocu, Kor.rro rofi e QoprrlynzpaJr Karo:
HayuHu:
l. OopltylllpaH e HoB [oAxoA 3a cxeMorexHr4r{Ho [poeKTr{paHe Ha CEy, HapeqeH MoAenHo-

6asupauo flpoel<tupaue, $oxyczpaH Bbpxy r,r3non3BaHero Ha pa3nurrHr.r rro cJroxHocr MoAeJru, c

KoI4To ce o[I{cBa He caMo ycrpoficrroro rd HeroBure QyHxquu, Ho cbrrlo raKa ce BKJrIoqBa

IaH$opuaqufl 3a BceKu acrreKT Ha xr43HeHnfl My rlr{Kbn (or :a.uaHnero Ao rroAApbxKara u
peqI,IKJII4panero rray).

2. floAxoAtr e npl4noxeH Bbpxy ycrpoficrra, 3a Kor.rro r{Ma r{3BeAeHr4 aHaJrr.rruqHr4

3aBI'ICIIMOCTil 34 [pOeKTI,IpaHe, KaKTO U rlpkt TaKI{Ba, npLI KOI{TO TaKI{Ba JILIICBaT TaKLIBa.

Baar-r4upaH e MeroA 3a orrrrrMra3aprfl, na CEY, 6asupau Ha rrpuJraraHe Ha pe$epeHrna Kpr,rBa,

orHocHo r,r3xoAnoro HanpgxeHue/ror.
3. [eQnHupaH e yHra$uqnpaH rroAxoA 3a aHiurr43 Ha rlrn 6asos rnac CEY - HHBepropkt c t4

6es o6paruu .qIroAI,I, pa6orequ B pexr{M Ha rBbpAa lr MeKa KoMy^ra\Lrs. Ha crrJroBrrre
nony[poBoAH[KoBlr npu6opz, B pe3oHaHceH r.r aflepproAflrreH pexr{M, 1azupau sa o6ulo
onucaHlle Ha eJIeKTpoMarHHTHprre [pouecr4 B eKBLrBarreHTHa [ocJreAoBarenHa RLC Bephra.

4. llpeAnoxeH I KBa3LIrpaHlIr{HeH MeroA 3a aHiurrd3 Ha rlfln 6asos xnac CEY - pe3oHaHcHr4

upeo6pa:yBareJll{ or nocrorHHo B rlocrorHHo HanpexeHl,re c ABa r}rrra r43xoAr4: H3TorIHr4K Ha

Ha[pexeHIle H H3TOTTHI{K Ha TOK.

HaY'ruo-npHJroxHIr:
1. OoptrrylllpaH, peanv3l4paH rd rpoBepeH e xu6pra4eH MeroA 3a npoeKTr,rpaHe na CEY,

ocHoBaH Ha cbBMecTHoTo pI3tIoJI3BaHe Ha aHanvffvtqHu 3aBlrcr,IMocrr4, AaHHlr HarpynaHr4 oT
npeAlrlxeH onur nppr npoeKTupaHe lr MoAeJrHo-6asupaHa orrrrrMlr3arlr{fl no peSepeHTHa Kpr4Ba.

2. flpe,qroxen, 4eQunupaH Lr r4MrrJreMeHrnpaH B noAxoA.rrua co$ryepua cpeAa e

LIHoBaTLIBeH MeroA 3a [poeKTr{paHe Ha pirJrr43qH}r BHAoBe cHJroBr4 eneKTpoHHu ycrpoficrna,
6asupan Ha rexHr4Klr Ha r.r3KycrBeHru r4HTe.rreKT (uenpounu lrpexu).

3. CtsAaler) peailv3npaH rr aupo6upan B peneBaHTHa cpeAa e MeroA 3a rapaHTr.rpaHe Ha

loKa3areJll{Te Ha pa3nutrHl.I Br,rAoBe crrJroBr4 eneKTpoHHlr ycrpoficrBa qpe3 H3rroJr3BaHe Ha

TonepaHceH aHaJII,I3 H MoAeJrHo-6asupaua onruMr.r3aur{fl, no peSepeHTHa Kpr,rBa, Karo ca



IrocTufHaTr{ xeJraH Tr.rrr Ha npexoAeH npoqec Ha nycK ra 3Haqr,rTeJrHo HaMaJrrBaHe Ha BJrHflHr,reTo

Ha TonepaHcrrTe Ha nacil BHI4Te eJreMeHTr,r Bbpxy pa6oTHur pelK,rM Ha rr3cJreABaHHTe ycTpoficTBa.

llpnroxnn
l. CrsAaAeHa rr npoBepeHa e yHn@zqhpana parluoHirnHa MeroAr,rKa 3a npoeKTLIpaHe Ha

pe3oHaHcHrl r{HBepropu c pa3nuqHu npunoxeHr.r.rr, Karo raKa oilpeAeJIeHI{Te ctofinocru sa
cxeMHlrre eneMeHTut cnyxar 3a Har{aJrHr4 ctofiuocru Ha r,rreparluoHHr,ITe npoueAypl4 Ha MoAeJIHo-

6asupanara olrr.rMr,r3 a\Lrfl , no peSepeHTHa KpHBa.

2. Pa:pa6orena v anpo6npaHa e HoBa parlr4oHanHa MeroApIKa 3a rlpoel<rplpaHe Ha

pe3oHaHcHz npeo6pasyBarenr,r or nocroflHHo B nocrof,HHo HarrpexeHue c ABa rurra H3xoA]l:

r43Tor{HI{K Ha Hanpexeure u I{3ToqHuK Ha roK, Karo raKa onpeAeneHrare croftuocrr.r Ha cxeMHLITe

eJreMeHTrr cnyxar 3a HaqaJrHu crofiHocrn Ha lrrepaq[roHHl4Te npougAypl{ Ha MoAeJIHo-

6asrapauata o[Tr4Mr43 a\vrfl,, no pe$epeHrHa Kpu Ba.

5. llpeueuxa Ha ny6nuxaqrurre rro ArrceprarluoHHrrfl TpyA
flo reuara Ha AhceprarlrroHuu, crr rpyA sa npugo6[BaHero Ha Ha]rrrHara creneH ,,AoKTop Ha

HayKr4Te" Aor{. H. XuHoe e rpeAcraBnJr 14 ny6nuxaqprrr Karo BcI4qKI,I ca peQeplrpaHl4 B

peHoMr4paHr HayqHu cnncat:afl. ra xoHQepeHqr{u c IF/SJR Saxrop il ca r,rH.qeKchpaHh n Scopus.

B rplr or r.rrx Aou. XusoB e eArrHcrBeH aBTop. B Aeeil e nbpBr4 cbaBTop H B ABe e BTopI{ LI Tperu

cbaBTop.

Cunrau, ue ny6nuxa\hnre Ha Ar,rcepraHTa rpraKparHo HaABuuaBar rd3rrcKyeMla, MrIHI{MyrvI,

3aJroxeH n flparurHlrKa 3a ycJroBr.rrra u pera sa npugo6r,IBaHe Ha Hayr{Hara creneH ",{oxrop ua

Hayxure" ua TY-CoQnx.

6. MHeuHq, flpeflopbrcu u 6e.nexrcn
Clrlraira, qe AoKTopaHTcr HMa MHoro roJrflM Hayr{eH noreHrlr{an 3a pa3Burue I4 npoBexAaHe

Ha caNrocroqrelrHu H3cneABaHux e o6racrra Ha enexTpoHl,rKara H eneKTporexHuKara, Koero

,rrr4r{r{ H or MHoxecrBoro My Apyr}r HayqHH uy6nraxaqun n Scopus, Kouro ca I,I3BT,H o6xnara sa

BKrror{eHure B Hacroflxr}rfl Arrceprarrr4oHeH TpyA. B uacroflLl\Afl cH TpyA AoIr. H. Xunos

AeMoHcrp[pa uep$exrHo BnaAeeHe Ha MeroAHTe u rexHr{Krare Ha H3KycrBeHI4r L{HTeJreKT,

ilprrnaraHr4 nplr paspa6orKara lr eKcrrnoararfktflTaHa cr4.rroB]r eneKTpoHHll ycrpoficrBa I4 cI'IcreMH.

Ilpenoprunalr My Aa noJroxu ycurfitfl 3a pa3npocrpaHeHl,Iero Ha pe3ynrarhre or
Ar4ceprarrroHHru cH TpyA npz o6yveHrrero Ha cryAeHTure u AoKropaHrllre or TY-CoSnr.

3AKNIOqEHI,IE
Oqeuxara Mr,r orHocHo crAbpxaHr,rero Ha Alrcepralll4oHHlrfl TpyA kt npI,IHocHTe Ha Aou. A-p

uux. Hurco;rafi Xunon e noJroxnreJrHa. .{uceptaursr e H3BbpurI,uI 3HaqHTeJIHa no o6etr n
cbAbpxaHlre nscneAoBareJrcKa pa6om. flucepraquoHHl{rr rpyA orroBap.fl HanbJIHo Ha

H3r,rcKBaHrrflTa Ha 3axoua 3a pa3Br,rrue Ha aKaAeMLIqHLL cbcraB Ha Peuy6nura Btlrapfifl, Ha

IlpanvluuKa 3a HetoBoro npunoxeHze u ua fIparuJrHHKa 3a ycnoBl,IflTa v pe1a ra npu4o6l4BaHe Ha

HafrHlr crerreHlr e TexHraqecxuq YHusepcl4Ter - CoQua.

fopeu:loxeHoro Mr,r AaBa ocHoBaHr4e Aa npenopbr{aM Ha YeaxaeMoro HayuHo xypll Aa

rrpr{cbAu Ha Aou. A-p uHx. Hurcolaft Jho6ocranos XrHoe HayqHara crerleH ,,AoKTop Ha

Hayxuret' no npoSecuoHaJrHo HanpaBJreHue 5.3 KovrynuxaqllouHa H KoMrlrorbpHa rexHHKa,

HayqHa crrerluanHocr ,,CIacreMI4 c Ia3KycrBeH uHTereKT".

Co$nr, 21. 08. 2024r.
theu Ha xypl{ro

/npoQ. A-p uHx. A. AraHacos/



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 tbr 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 varions
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:
l. 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 analyical 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 curent source.

The scientilic and applied:
l. 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 verifi ed.

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
fiom 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 serye as initial values of the iteration
procedures of the model-based optimization, on a reference curve.

5. 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 l4 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/


