PEUEH3UA

BbPXy ANCepTaLMoHeH TpyA 3a npugobreaHe Ha obpasoBaTenHa U HayyYHa CTeneH
~JOKTOp”

ABTOp Ha gucepTauMoHHUs Tpya: mar. uHXx. Neopru UBaHoB UBaHOB

Tema Ha ancepTaumoHHus Tpya: EnekTpuyecku 1 TONSIMHHU U30NaLUOHHN
CUCTEMU 32 CBPBLXNPOBOAMMM eNEKTPUUYECKU anapaTu

PeueHs3eHT: npod. ATH nHX. NUBaH CTosiHOB f4yeB

3anoBe Ha Pektopa Ha TY-Cogua Ne: OXK-5.2-52 o1 24.06.2024 r.
O6nacTt Ha Bucwe obpa3oBaHue: 5. TEeXHUYECKN HaYKn
MpodecnoHanHo Hanpaenenune: 5.2. EnekTpoTexHuka, enekTpoHnka n aBTomaTuka
[lokTopcka nporpama: Enektpuyecku anapaTu

PeueH3naTa e un3rotBeHa CbrNacHO u3uckBaHuATa Ha [lpaBunHuka 3a
ycrnosusaTa u pega 3a npuagobmBaHe Ha Hay4YHW CTeneHn B TEXHUYECKN YHMBEPCUTET
— Codhma. [lnceptaumoHHUAT Tpya € B 06em oT 122 cTpaHuum.

1. AkmyanHocm Ha paspabomeaHusi 8 OucepmayuoHHUS mpyo npobriem 8
Hay4yHO U Hay4YHOMPUIIOXHO omHoweHue. CmeneH U HUsa Ha akmyaslHocmma Ha
rnpobriema u KOHKpemHume 3adadu, paspabomeHu e ducepmauyusima.

TemaTa Ha ancepTaunoHHUA Tpya € aKTyaliHa. an/IJ'IO)KeHVIeTO Ha CUcTeMun C
n3norni3sBaHe Ha CBPBXMNPOBOAMMOCT € BCeE MNOo-LUMPOKO B nocnegHnTe roguHn m e
nepcnekTnBHa obnacT B pa3BUTNETO Ha eNIeKTPOTEXHUYECKUTE yCTpOIZCTBa, NManku
npenoBung sce no-HapacrtBallaTta HeobxoanuMocCT OT NPeHOoC Ha elieKTpn4ecka eHeprmud
C roniiMma MOLLIHOCT. AKTyaJ'IHOCTTa Ha TemMmaTa ce norBbpXgaea N OT UHULUMUPAHETO
Ha MawabeH NMPOEKT 3a €eJIeEKTpPOonpeHoCHa MpeXa B EBpona C mn3non3saHe Ha
CBpbXrnpoBoaHULUWN.

2. CmeneH Ha Mo3HaséaHe CbCMOSHUEMO Ha [npobnema U meopyecka
UHMepnpemauyusi Ha umepamypHUsi Mamepuar.

ABTOpPBT € Hanpasus 3agbfI00YEeHO NMTepaTypHO NpoyyYBaHe U e npeactaBui
CNCBbK Ha 136 nuTepaTypHW WU3TOYHULM, OT KOMTOo 3 Ha kumpunuua mn 133 Ha
natTuMHUUa, BKMAYUTENHO 8 WHTepHeT agpeca. [lpefctaBeHM ca OCHOBHUTE
XapaKkTepUCTUKM Ha CBPBXMNPOBOOHULMTE, KaKTO U THAXHOTO MPUITIOXEHWE B
enekTpoeHepreTMkaTa M UHOYCTpusaTa — nNpu cunoBu kabenwn, TpaHcdopmaTopw,
BbPTALLM €NeKTPUYeckn MalunHW, TOKOOrpaHUYUTENU, CUCTEMMU 3a CbXpaHeHWe Ha
€Heprusi, CEH30pKu, TPAHCMOPTHU CUCTEMU, MeanLMHCKa anapatypa. Cepuo3HOTO U
3a4bnboyeHo nscnegBaHe Ha ropenocoyYeHNTEe N3TOYHULM, BKIIOYMTENHO HUBOTO Ha
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HanpaBeHUTe n3Boan OT TAXHOTO MNMpoy4yBaHe, € CBUOETENICTBO 3a KOMMNETEHTHOCTTA
Ha aBTOpa B U3crneaBaHaTta obnacT.

3. Cbomeemcmeue Ha udbpaHama memoduKa Ha u3scriedeaHe C rnocmaseHama
uen u 3ada4qu Ha ducepmayuoHHUS mpyo.

3a nocturaHeTo Ha nMocTaBeHata LUen, a WMEHHO u3crneaBaHe Ha
CBPBXMPOBOAMMU EMNEKTPUYECKN XUOPUOHU WHOYKTUBHU CUCTEMWU OT HaMOTKU C
NEHTOBU CBPBLXMPOBOAHWLM OT BTOPO MOKOMNEHWe, AUCEPTaHTBLT € MnocTaBumn net
3agauu.

3a TSXHOTO peluaBaHe ca U3MoN3BaHN CbBPEMEHHM YMCIEHN METOAM 33 aHanm3
Ha eneKkTPOMAarHUTHU, TONIMHHK, PNYMOHW NoneTa U BEPUTM NPU PasfnyHu PEXUMMU,
KakTo M MOOEPHM KOMMIOTbPHM aBTOMaTU3MpPaHM CUCTEMU 3a U3MeEpBaHE W
HabnoaeHne Ha AMHAMUYHM NPOLIECH.

Mpw npoekTupaHeTo 1 n3paboTkaTa Ha NPOTOTMMNM Ca U3NOS3BaHMU CbBPEMEHHU
meToau 3a 3D npoekTupaHe n metoam 3a 6bp30 NPOTOTUNMPAHE.

Moxe pna ce TBbpAM, 4Ye Taka u3bpaHaTa MeToAMKa 3a W3cneaBaHe B
AMCEepPTaLMOHHMA TPy [AaBa Bb3MOXHOCT 3a aieKBaTHO pellaBaHe Ha 3agadyute u
CbOTBETHO MOCTUraHe Ha uenTa my.

4. Kpamka aHanmumuyHa Xxapakmepucmuka Ha ecmecmeomo U OUEeHKa Ha
docmosepHocmma Ha Mamepuarna, 8bpXy Kolmo ce epadsm npuHocume Ha
oucepmayuoHHUs mpyo.

MpuHOCUTE B AMCEPTALMOHHMSA TPy Ce rpadsT Ha OCHoBaTa Ha 3aabnbo4yeHo
nMTepaTypHO Mpoy4BaHe, KOMMIOTbPHU CUMYMauMnm U  eKCMepUMEHTU BbpXy
NPoeKTUPaHN 1 n3paboTeHn OT AncepTaHTa NPOTOTUMM Ha CUCTEMU C U3MON3BaHe Ha

CBPBbXMPOBOAHULM OT BTOPO nokoneHne. Moxe ga ce cuuta, Ye matepuansT, BbpXY
KOWTO Cce rpafaT NpMHOCUTE, € JOCTOBEPEH.

5. HayyHu u/unu Hay4HOMpUIIOXHU MPUHOCU Ha ducepmayuoHHUsS mpyo.

OCHOBHUTE Hay4YHW W HAYYHO-MPUMAOXKHW MPUHOCKM B OUCEPTALMOHHUA Tpya
mMoraT ga ce o606LWAT No cneaHnsa HauYuH:

- PaspaboTeH e noaxod M ca Cb3gadeHM KOMMIOTbPHM MoAenu 3a
nscneaBaHe Ha eneKkTPOMarHUTHO Morie Ha peanHu apxuTekTypyu Ha
BMCOKOTEMMNepaTypHU NEHTOBU CBPBLXMNPOBOAHULIM OT BTOPO MOKOMNeHue 3a
KOHCTpyMpaHe Ha CBPbXMPOBOASALLM eNEKTPUIECcK anapaTii Npy KpUOTreHHM
a30THW TeMnepaTtypu;

- PaspaboTeHn ca KOMMOTbPHM MOAENN CbC CbCPEeOOTOYEHU MU
pasnpegeneHy napameTpu, C YMSATO MOMOLL ca M3cneaBaHU WHOYKTUBHM



napameTpu Ha CUCTEMW OT HAMOTKM, N3paboTeHN OT BMCOKOTEMMEPATYPHU
NEHTOBMN CBPbXMNPOBOAHMLM OT BTOPO MOKOMEHWE 3a KOHCTpyuMpaHe Ha
CBPBXMPOBOASLUM  €NEeKTPUYeckM anapatm Npu  KPUOTEHHU  a30THM
Temnepartypu;

- PaspaboTeH ¥ MNpunoXxeH e noaxon 3a OnNpedensiHe Ha eneKkTPUYeckn u
TOMMMHHM 3arybu npy NPOMEHSNMB TOK HA BMCOKOTEMMEpaTypHU NEHTOBU
CBPBXMPOBOAHMUM  OT  BTOPO  MOKOMEHMe 33  KOHCTpyMpaHe  Ha
CBPBXMNPOBOASILLM €NEKTPUYECKM anapaTu;

- WacnepgsaHa e NnPpUIOXXMMOCTTa Ha TUMNWYHN  eNEeKTPOon3oJ1IauMOoHHN
MaTepumarnin 3a pearim3mpaHe Ha CBPbXMNpPOoBOAALLUN eNEeKTPpU4YeCkn anapatu
npun KPUOreHHM a3oTHU TeMnepaTtypu;

- [poekTupaHu, peanuavpaHn 1 nabopaTopHO U3NMTBaAHW ca nopeavua oT
NPOTOTUMNM Ha WHAYKTUBHW CBPbXMNPOBOASALLMN €NeKTpUYeckn anapatu npu
KPUOreHHW a30THU TeMnepaTypw.

|_|pI/IHOCI/1Te nmart npe06na/:|,aBaLu XapaKktep Ha AoKa3BaHe C HOBWU cpeacTBa Ha
CbLleCTBEHN HOBU CTPpaHN B CbLUECTBYBALLN HAYy4YHA I'IpO6J'IeMM.

3HauMmocTTa Ha NpuMHocuTe e GescropHa.

6. OueHka 3a cmeneHma Ha JUYHOMO ydacmue Ha OucepmaHma 8
rpuHocume.

[ncepTaHTbT paboTy Beye HSAKOMKO roavMHM B obnactrta Ha AucepTauMOHHUS
TPyA W CTeneHTa Ha NIMYHOTO MY y4acTue B MPUHOCUTE HECbMHEHO € BUCOKA.

7. lNpeueHka Ha nybnukayuume no oucepmauyuoHHuss mpyad: 6pod, xapakmep
Ha u3daHusima, 8 Koumo ca omneyamaHu. OmpaxxeHue 8 Haykama — U3ros3eaHe u
uumupaHe om Opyau asmopu, 8 dpyau nabopamopuu, cmpaHu u np.

O6wmar 6pon Ha nybnukaumuTe NO AUCEpPTAUMOHHMA Tpya € 9, oT kouTo 1
ctratma B cnucaHme ¢ umnakt dakrtop (IF 3.2, 2023, Q3) u 8 pgoknaga Ha
KOH(pepeHumn B Bbbnrapus, 4mmto TpyaoBe ce MHAEKCUMpaT B CBETOBHOW3BECTHM
0as3n gaHHU ¢ Hay4YHa MHGopMauus. Beudkm nybnvkaumm ca Ha aHrMUNCKU e3NK.

8 nybnukauumn ca ¢ Tpuma aBTopu (3ae4HO C ABamMaTta Hay4YHW PbKOBOAUTENN),
a egHa e c 4. B net nybnukaumm ancepTtaHTbT € Ha MbPBO MACTO, a B OCTaHanuTe 4 -
Ha BTOpPO.

My6nukauuunte ca HanpaseHu npes nepuoaa 2019-2023 .

Cnpaeka B cuctemata SCOPUS nokasBa, 4ye ca Hanuue AeceT uMTupaHus Ha
nyénukaumMmTe No guceprtauusTa.



8. U3nonseaHe Ha pe3ynmamume om OucepmauuoHHUsi mpyo e Hay4Hama u
coyuasnHama rpakmuka. Hanuyue Ha nocmuaHam rnpsik UKOHOMUYECKU eghekm U rp.
HokymeHmu, Ha Koumo ce ocHosaga mebpAeHUemo.

XapakTepbT Ha pe3ynTaTuTe 1 NpUHOCUTE B AUCEPTALMOHHMSA TPYA Npeanonara
TAXHOTO W3Non3BaHe B Hay4yHaTa npakTuka. ®akTbT, Ye 3a CPaBHUTENTHO KpaTKusi
nepuog Ha paspaboTBaHe Ha QUCepTaLMOHHUS TPy ca Hanuue LMTUPaHUS OT YyKau
aBToOpW, CBMAETENcTBa 3a akTyanHocTTa Ha TemMaTa M U3MNON3BaHeTo Ha
pesynTtaTtuTe, NoNy4YeHn OT JOKTOopaHTa.

He ca npenctaBeHW [OKYMEHTM 3a NpsSiK MKOHOMMYeckn edbekt. LUmpokoTto
NPpUNOXeHNe Ha MonyvYeHuTe pes3yntatm B eHepreTukata u uHgyctpuatra 6u
M3UCKBANo 3Ha4uMTeNHW MHBECTULMW, KaTO B MepcnekTuBa MOXe [da Ce O4vakBa U
3Ha4YUTENEH NKOHOMUYECKN edeKT.

HanpaBeHo e cpaBHeHME Ha nokasaTenuTe Ha KaHauaata ¢ MUHUMarnHuTe
namckeanmsa Ha HAUMO wn TY-Codms 3a OHC ,[oktop“ C¢ uen oueHka Ha
npeacTaBeHus AucepTaLMoHeH Tpya,.

CpaBHeHve Ha nokasaTenuTe Ha kaHauvaaTa C MUHMMAanHWUTE W3MCKBaHWUS Mo
rpynu nokasatenu 3a OHC ,[loktop“ 3a obnact 5. TexHn4eckn Hayku

MuHManHu
pyna ot CbabpxaHue N3nCcKBaHMA 3a MokasaTenu Ha
nokasaresnu OHC [Joktop KaHOugaTa
A [vcepTaunoHeH Tpya 3a 50 50
npucbxgaHe Ha OHC
~AOKTOP"
b lMokaszaten 2 - -
B [Mokasatenu 3 n 4 - -
r Cyma oT nokasatenute 30 116.7
ot 500 11
a Cyma oT nokasatenute - 100
ot 12 go 15

Kakto ce Bmxga, no rpyna nokasatenu [ (no-KOHKpeTHO nokaszaten [7) uma
NoYTU YeTUpUKpPaTHO MpeBuwaBaHe, a ca Hanuue n 10 uyutupaHms B SCOPUS
(BCUYKM OT YyXKOWM aBTOpPW) Ha CTaTuM NO AMcepTaumsaTa, KOUTO HEe Ce U3UCKBAaT 3a
OHC ,gokTop®.




lMpenctaBaHeTO Ha pesyntatuTe OT AUCepTauMOHHUSA Tpyd B CnucaHue C
UMNAKT PakTop U MHAEKCUPaHU MEXAYHapOOHN KOH(EePEeHUUN, KakTo U LMTupaHusaTa
nokassaT, Ye MnonyyYyeHuTe pesynTtaTt ca CTaHann AOCTOsiHME Ha HayyHaTa OBLHOCT
y Hac 1 B Yyx0BuHa.

9. OueHka Ha cbomeemcmeuemo Ha asmopeghepama C U3UCK8aHUAMa 3a
u3zomesiHemo My, Kakmo U Ha adekeamHocmma Ha ompassieaHe Ha OCHO8HUME
MOI0XKEHUS U rMpuHocume Ha ducepmayuoHHUs mpyao.

ABTOpedepaTbT OTpassiBa afgeKBaTHO OCHOBHUTE MOMOXEHUS N NPUHOCUTE Ha
anceptaunoHHus  Tpya. CnaseHn ca  uM3MCKBaHMATA 3a  M3rOTBSHETO My B
CbOTBETCTBME C Obpaseua 3a M3roTBsHe Ha aBTopedepatuTe NO ANCEpPTaLNOHHUTE
TpygoBe, nocoyeH B canta Ha TY-Codu4, ctpaHuua "Passutne Ha AC - PaboTHu
OOKYMEHTN".

10. MHeHus, npenopbKu U 6eexku.

MpeobGnagaBawaTta 4act OT MouTe Oenexku M NPenopbKM, HanpaBeHn Mnpu
npenBapuTenHoTo obCbXaaHe Ha AMCcepTauMoHHUS Tpyd, ca oT4yeTeHU. Kbm
npeacTaBeHnss AucepTauuoHeH Tpya MoXe Aa 6baaT HanpaBeHU cnegHuTe Genexku
N NPenopbKU:

- JlutepaTypHuaT ob30p He e KOHLEHTpMpaH M3Lano B Mbpea rnaea, a ca
Hanuue HeroBu enieMeHTV B OCTaHanuTe rnasu;

- WsBopg 3 kbM rnaea 2 criegsa ga ce npeunsunpa;

- Hanuue ca HsKOM HETOYHOCTU OT CTUNOB U TEXHUYECKU Xapakrtep.

Cnepea pa ce otbenexu, 4e HanpaBeHuTe 3abenexkn He Hamansiear
3HAa4YeHNETO Ha NoCTUrHaTnuTe B AUCepTauMoOHHUA Tpyd pe3yntatu 1 NpUHOCH.

11. JluyHu ernevyamneHus Ha peueH3eHma.

[Mo3HaBam [OucepTaHTa OT HeroBuTe CTYOEHTCKM FOOWHM B MO BpeMe Ha
obyvyeHneto My B OKC ,bakanasbp® wu ,Marmctbp® no cneumanHocT
~EnekTpotexHuka“ Ha TY-Codwms, o paborata My KaTO OOKTOPaHT, KakTo U OT
HEeroBn M3siBM Ha MexAyHapoOHU KOHepeHuuu. BnevatneHusata mu OT HeroBaTa
nacnegosaTernicka AeWHOCT MO BpeMe Ha JOKTopaHTypaTta My ca OTninyHU. CuyuTam,
Yye mar. uHx. eoprn VIBaHOB € n3rpageH v HagexaeH mnag cneumanuct, cnocobex
CaMOCTOATENHO Aa NOCTaBsA U pellaBa Hay4YHU 3aa4vv Ha BUCOKO HUBO.



3AKITIOYEHUE

KaTto ce vmaT npeasug nonydeHuTe B AUCEPTAUWOHHUSA Tpyd pesyntatun u
NMPUHOCK, KaKTO WU KONMYECTBOTO W KA4YeCTBOTO Ha nybnukaummMte KbM Hero, JaBam
NONOXUTENHa OLeHKa Ha aucepTaumoHHua Tpya n ybeaeHo npeanaram Ha mar.
nux. Neoprm UBaHoB MBaHOB Oa 6bae npucbaeHa obpasoBaTenHata M HayyHa
ctreneH JlokTtop“ B obnact Ha BucweTto obpasoBaHme 5. TEXHUYECKM HaYKM,
npodecruoHanHo HanpasneHve 5.2. EnekTpoTexHuKa, enekTpoHuKa WU aBToMaTuka,

AOKTOpCKa nporpama ,Enekrpuyeckn anapatm®.

[Oata: 12.09.2024 r. PeueH3eHT:

Inpod. aTH U. Aues/



REVIEW

on dissertation work for obtaining educational and scientific degree “Doctor”

Author of the dissertation: M.Sc. Eng. Georgi Ivanov lvanov

Title of the dissertation: Electrical and thermal insulation systems for
superconducting electrical apparatus

Revewer: Prof. DSc Eng. Ivan Stoyanov Yatchev

Order of the Rector of TU-Sofia No.: OX -5.2-52 of 24 June 2024
Field of higher education: 5. Technical sciences
Professional field: 5.2. Electrical engineering, electronics and automation
Doctoral program: Electrical apparatus

The review was prepared according to the requirements of the Regulations for the
conditions and procedures for acquiring scientific degrees at the Technical University
- Sofia. The dissertation is 122 pages long.

1. Actuality of the developed dissertation problem in scientific and scientific
applied terms. Degree and levels of relevance of the problem and specific tasks
developed in the dissertation.

The topic of the dissertation is actual. The application of systems using
superconductivity has been increasingly widespread in recent years and is a
promising field in the development of electrical devices, bearing in mind the ever-
increasing need for high-power electrical energy transmission. The actuality of the
topic is also confirmed by the initiation of a large-scale project for an electrical

transmission network in Europe using superconductors.

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

The author has made a comprehensive literature survey and presented a list of 136
literary sources, of which 3 in Cyrillic and 133 in Latin, including 8 Internet addresses.
The main characteristics of superconductors are presented, as well as their
application in electrical power engineering and industry - in power cables,
transformers, rotating electrical machines, current limiters, energy storage systems,

sensors, transport systems, medical equipment. The serious and in-depth study of



the above sources, including the level of conclusions drawn from their analysis, is a
testimony to the author's competence in the field of the dissertation.

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

To achieve the dissertation goal, namely the study of superconducting electric hybrid
inductive systems of coils with flat superconductors of the second generation, the
PhD student has posed five tasks.

For their solution, modern numerical methods for the analysis of electromagnetic,
thermal, fluid fields and circuits in different regimes, as well as modern computer
automated systems for measuring and monitoring dynamic processes, have been
used.

Modern 3D design and rapid prototyping methods have been used in the design and
manufacturing of prototypes.

It can be considered that the chosen methodology for study in the dissertation
provides an opportunity to adequately solve the tasks and, accordingly, achieve its
goal.

4. Brief analytical description of the nature and assessment of the credibility of
the material on which the contributions of the dissertation are based.

The contributions in the dissertation work are built on the basis of an in-depth
literature study, computer simulations and experiments on prototypes of systems
using second-generation superconductors designed and built by the PhD student.
The material on which the contributions are based can be considered authentic.

5. Scientific and/or scientific-applied contributions of the dissertation work.

The main scientific and scientific-applied contributions in the dissertation work can be
summarized as follows:

- An approach has been developed and computer models have been created
for the electromagnetic field study of real architectures of second-generation
high-temperature  flat superconductors for the construction of
superconducting electrical apparatus at cryogenic nitrogen temperatures;

- Computer models with concentrated and distributed parameters have been
developed, with the help of which inductive parameters of coil systems
made of high-temperature flat superconductors of the second generation for
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the construction of superconducting electrical apparatus at cryogenic
nitrogen temperatures have been studied,;

- An approach has been developed and applied to determine electrical and
heat losses during alternating current of high-temperature flat
superconductors of the second generation for the construction of
superconducting electrical apparatus;

- The applicability of typical electrical insulating materials for the realization of
superconducting electrical apparatus at cryogenic nitrogen temperatures
has been investigated;

- A series of prototypes of inductive superconducting electrical apparatus at
cryogenic nitrogen temperatures have been designed, manufactured and
laboratory tested.

The contributions have a predominant character of proving by new means substantial
new sides in existing scientific problems.

The significance of the contributions is indisputable.

6. Assessment of the degree of personal involvement of the applicant in the
contributions.

The candidate has been working for several years in the field of dissertation work and
the degree of personal involvement in the contributions is undoubtedly high.

7. Assessment of dissertation publications: number, nature of editions in which
they are published. Reflection in science — use and citation by other authors, in other
laboratories, countries, etc.

The total number of dissertation publications is 9, of which 1 paper in a journal with
impact factor (IF 3.2, 2023, Q3), and 8 reports at conferences, which are indexed in
world-renowned scientific information databases. All publications are in English.

8 publications are with three authors (together with the two supervisors), and one is
with 4 authors. In five publications, the PhD student is in first place, and in the
remaining 4 - in second place.

The publications have been made during the period 2019-2023.

A search in the SCOPUS system shows that there are ten citations to the dissertation
publications.



8. Using the results of the dissertation work in scientific and social practice.
Existence of achieved direct economic effect, etc. Documents on which the claim is
based.

The nature of the results and contributions in the dissertation implies their use in
scientific practice. The fact that for the relatively short period of development of the
dissertation there are citations from foreign authors testifies to the actuality of the
topic and the usefulness of the results obtained by the doctoral student.

No documents on direct economic effect have been presented. The wide application
of the obtained results in energy and industry would require significant investments,
and in the future a significant economic effect can be expected.

A comparison of the candidate's indicators with the minimum requirements of NACID
and TU-Sofia for educational and scientific degree "Doctor" has been made in order
to evaluate the presented dissertation work.

Comparison of the candidate's indicators with the minimum requirements by
groups of indicators for "Doctor" degree for field 5. Technical sciences

Minimum .
Group of . Indicators of the
- Contents requirements for .
indicators . ) candidate
Doctor” degree
A Dissertation work for 50 50
acquiring educational
and scientific degree
"Doctor”
b Indicator 2 - -
B Indicators 3 and 4 - -
r Sum of indicators from 5 30 116.7
to 11
a Sum of indicators from - 100
12to 15

As it can be seen, according to group of indicators I (namely indicator '7), there is
almost a fourfold excess, and there are also 10 citations in SCOPUS (all by foreign
authors) of papers on the dissertation, which are not required for the degree "Doctor".




The presentation of the results of the dissertation work in a journal with impact factor
and at indexed international conferences, as well as the citations, show that the
obtained results have become available to the scientific community at home and
abroad.

9. Assessment of the compliance of the summary with the requirements for its
preparation, as well as the adequacy of reflecting the main points and contributions of
the dissertation work.

The summary adequately reflects the main points and contributions of the
dissertation work. The requirements for its preparation have been met in accordance
with the sample for preparing the summaries for dissertation works, indicated on the

website of TU-Sofia, page "Development of AS - Working documents".

10. Comments, recommendations and notes.

The majority of my remarks and recommendations made in the preliminary
discussion of the dissertation work have been taken into account. The following

remarks and recommendations can be made to the presented dissertation work:

- The literature review is not concentrated entirely in the first chapter, but its
elements are present in the other chapters;

- Conclusion 3 to chapter 2 should be clarified;

- There are some stylistic and technical inaccuracies.

It should be noted that the remarks made do not diminish the importance of the
results and contributions achieved in the dissertation work.

10. Personal impressions of the reviewer.

| have known the candidate from his student years, during his studies at the
"Bachelor's” and "Master's" in Electrical Engineering at TU-Sofia, from his work as a
doctoral student, as well as from his participation at international conferences. My
impressions of his research work during his PhD have been excellent. | believe that
M.Sc. Eng. Georgi Ivanov is an established and reliable young specialist, capable of

independently posing and solving scientific problems at a high level.



CONCLUSION

Taking into account the results and contributions obtained in the dissertation work, as
well as the quantity and quality of the publications to it, | give a positive assessment
of the dissertation work and strongly suggest M.Sc. Eng. Georgi Ivanov Ivanov to
be awarded the educational and scientific degree "Doctor" in the field of higher
education 5. Technical sciences, professional field 5.2. Electrical Engineering,
Electronics and Automation, Doctoral Program "Electrical Apparatus"”.

Date: 12 Sep 2024 Reviewer:
/ Prof. DSc I. Yatchev /



