CTAHOBUWLWE
BbPXy ANCEepPTaLNOHEH TpyA 3a
npnaobuBaHe Ha obpasoBaTenHa 1 Hay4Ha CTeneH ,JOKTop” B
obnacT Ha BucLle obpa3oBaHue — 5. TexXHNYecKkn Hayku
npodecnoHanHo HanpasneHne — 5.2. EnekrpotexHuka, enekTpoHnka u aBTomaTuka
Hay4Ha cneuuanHocT — ,Enektpuyecku anapatn”
Tema: ,,EnekTtpunyecku n TONJIMHHN U30NaLUUOHHU CUCTEMM 3a
CBPBbXNPOBOAUMMU eNleKTpUYecKkn anapatun’
ABTOp Ha gMcepTaumoHHUA TPYA:
mar. uHx. Neopru UsaHoB MBaHOB
UneH Ha Hay4HOTO Xypu: npod. A-p nHx. Bacun Aumutpos Alumutpos

1. AKTyanHOCT Ha pa3paboTBaHuMsi B AUCEpPTaLUOHHMSA Tpya npo6nem B
Hay4YHO M Hay4YHOMPWIIOXHO OTHoweHue. CTeneH M HMBA Ha aKTyarlHOCTTa Ha
npo6nema u KOHKpeTHUTe 3adaun, pa3paboTeHU B AuceprauunaTa.

MNpeomMeT Ha wu3creaBaHe B AUCEPTALUMOHHUS TPyd ca Bb3MOXHOCTUTE 33
NPUINOXEHNe Ha CBPBLXMNPOBOAHWLM OT BTOPWU POA B €NeKTPOMarHUTHU CUCTEMU U
YyCTpOWCTBA C HaMOTKW. M3cneaBaHu ca XapakTepUCTUKUTE Ha CBPbXNPOBOASALLN
NEHTOBU MPOBOAHWULIM OT BTOPO MOKOMEHWe, KakTo U CbMbTBaLUMTE MM NpoGnemun npu
nspaboTkata Ha CBPBLXMNPOBOASALIM E€MNEeKTPOTEXHUYECKM YCTPOMCTBa. ManonssaHu ca
CbBPEMEHHN YUCIIEHM METOAM 3a aHanmM3 Ha eneKkTPOMarHUTHU noneta U TOMNMUHHU
NPOLECU MPU PasfIUYHN PEXUMU, KaKTO U CbBPEMEHHM KOMMIOTbPHU aBTOMaTU3MpaHu
CUCTEMM 3a M3MepBaHe M HabnwaeHWe Ha AMHaMUYHM npouecu. KoHcTpyupaHu u
pa3paboTeHn ca NPOTOTUMNU OT PasNUYHN BUAOBE NIEHTOBM CBPBLXMPOBOAHULM OT BTOPO
MOKOMeHne, Kato OXNaxaaHeTo W MoaabpXaHeTo Ha cucTtemaTta B CBPBbXMPOBOAALLO
CbCTOSIHNE € OCbLLIECTBEHO C Te4eH a3oT U NoAXoAsALM TONNoM30MNaLMoHHN MaTepuanu.
CnepoBatenHo paspaboTkata ce xapakTepusvpa C BUCOKA CTeMNeH Ha aKTyarHocCT, Tbi
KaTO Te3M CBPBbXMPOBOAHMLN Ce XapaKTepuampar C Marnku enekTpudeckn 3arybum, BUcoka
TOKOBA MMABTHOCT W CUMHW MarHUTHWM noneTta, KOMTO MOXe [a ce MocTurHat B
CBPBXMPOBOASALL, PEXUM..

2. CteneH Ha noO3HaBaHe CBbLCTOSAHMETO Ha npobnema M TBOpYECKa
MHTepnpeTauusa Ha nUTepaTypHUA maTepuan.

OucepTtaunoHHMAT Tpya e paspaboteH B [obbp ctun B obem oT 122 cTp.
CTpyKkTypupaH e B KpaTbK yBo (060CHOBaBaLL, akTyanHOCTTa Ha npobnema), WwecT rnasu
N 3akrnoyeHne, hopmynupaHm ca NnpUHOCK.

Bbubnnorpadguata Bknousa 136 nuTepaTypHU U3TOYHMKA (133 ca Ha aHrmnunCKn
e3uk, 3 — Ha 6brrapckm).

[OKTOpaHTBLT npuTexasa 3aablb0YEeHN TEOpPeTUYHM 3HaHWA MO CchneumarnHocTTa,
nokasea BWCOKa CTEMEH Ha 3ano3HaBaHe C npobrnema, ymee ga v3nonssa NpaBuHO
nntepaTypHUa maTepuan npu npoBexgaHe Ha HayyHW mn3credBaHusa M Npu aHanusa u
TbIKYBAHETO Ha NOCTUrHaTUTE pesynTaTu.
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3. CbroTBeTCTBME Ha M36paHaTa MeToAMKa Ha u3cnegBaHe U nocraBeHaTa Uen
n 3agayn Ha guceptTauMoHHuUs Tpyan ¢ NoOCTUrHaTnuTe NPUHOCMN.

I/I36paHaTa MeToAuKa Ha um3cregBaHe CbOTBETCTBa Ha ﬂ,e(*)I/IHI/IpaHVITe OCHOBHM
3afladyn Ha AguceptaumoHHUA Tpya. N3cnegBaHn ca ennekKTpoMarHMTHn, TOMJIMHHU W
pa6OTHVI XapakKTepuctnukn Ha CBPBXNPOBOAUMU €JIEKTPUYHECKU afapaTh MNMpu KPUOreHHun
a3oTHM TemnepaTtypu, KaTto Ca pa3pa60TeHM TeopeTn4iHn 1 4YucneHn wmoaerin.
AHanmsmpaHa e TpUNnoxXmmMoCTtTa Ha eJieKTpou3osiaunoHHMU MaTepunarnn 3a pa60Ta n
KOHCTPYMUpaHe Ha CBpPbXNpoBOAALLN €NEeKTpUu4YeCKn anapatm rnpu KpuUuoreHHM as3oTHU
TeMrnepartypu. KOHCprMpaHa e XI/I6pI/I,EI,Ha efieKTpomarHmTHa cucrema OT HaMOTKMU,
I/I3p860TeHI/I OT JIeHTOBM CBPBbLXNPOBOAHULIA, 3a pa60Ta npn KpuoreHHn a30THU
TeMrnepartypu. M3nonssaHeTo Ha MeToamkaTa BoAM OO0 U3NBIIHEHMETO Ha MOCTaBeHUTe
3ajayn n go cbopmynvlpaHeTo Ha NMpMHOCUTE Ha AncepTaumMoHHUA Tpyad.

4. Hay4yHun n/vnn Hay4YHONPUITOXHN NPUHOCU Ha AUCEPTALMOHHUA TPYA.

CbrnaceH CbM MO CbLIECTBO C NPeArioXeHNTe NPUHOCK Ha ANCepTaLNOHHNS TPYA,
KnacuduumpaHn OT LOKTOpaHTa KaTO Hay4YHW M HaydHOMpuroxHwW. Te morat ga 6vaat
OTHeceHn kbM Cb30asaHe Ha HO8U MOOEesIU, KOHCMPYKUUU, MemoOuUKU Ha u3criedsaHe,
[okazeaHe Mo HO8 Ha4YUH Ha cbwecmeysawu HayyHu npobnemu; [lonyyasaHe Ha
rnomesbpoumenHu ¢hakmu.

3HauMMOoCTTa Ha NPMHOCUTE 3a HayKaTa W NpakTukata Moxe ga 6bae onpeaeneHa
KaTo BUCOKA, Tbi KaTo Ha Oa3a u3BbpLUEHNTE N3cneaBaHnsa ca pa3paboTeHn n geTannHo
aHanu3anpaHu MOAEenu, 4Ype3 KOUTO MOXe [da ce nNpPUnoXm WU3non3BaHeTo Ha
CBPBbXNPOBOAHULUM Npu  pa3paboTBaHe Ha eneKkTPOTEXHUYECKM YCTPOMCTBA C LEn
NnocTUraHe Ha BUCOKU €HepruiHuM NNbTHOCTU B CPaBHUTENHO Marnku obemu, cb3gaBaHe
Ha CUITHM MarHMTHU NoneTa U HamansiBaHe Ha enekTpuyecknTe 3aryou.

5. MNpeueHka Ha ny6nukauMuTe No AucepTauMoOHHUA TPyA.

Mo ancepTaumoHHWS Tpya ca npedctaBeHn 9 nybnukauum B nnatdopmuTe Ha
IEEE Xplore Digital Library v MDPI, mHaekcupaHn B CBeTOBHOU3BECTHU 06a3u
AaHHU C HaydyHa wuHdopmauusa (Scopus, Web of Science). Bcuukute ca B
CbaBTOPCTBO C Hay4YHWUTe pbkoBoauTenu: 8 6p. ¢ Tpuma asTopu u 1 6p. - ¢ yeTupuma (B
neT JOKTOPaHTLT € Ha NbPBO MACTO, B YETUPKU — Ha BTOPO). NpeacTaBeHu ca goknagu Ha
MeXayHapoaHu HaydYHu koHdepeHumn BUlEF, ELMA, SIELA, Electronics, Kakto u ctatus
B nsgaHueto Energies (kbm MDPI). O6wuaT 6pon Toukmn no MNMokasaten I'7 e 116,67 T.,
KOEeTO 3HauUTEeNHO Haaxebpns usmcksaHeTo ot 30 T.

Mybnukauunte oTpassBaT pesyntaTuTe OT u3cnedBaHuATa B guceprauusta u
MOXe Jda ce cuyuTa, 4Ye e nocTurHata Heobxogumarta nybnuyHOCT npen
npodecnoHanHaTa nHxeHepHa obLLHOCT.

6. MHeHuMsA, NnpenopBbKN N Genexku.
MpepBug aktyanHoctTa Ha npobrnemute, pa3paboTeHuTe noaxoan U METOAMKW,
npeacTaBeHUTe aHanuMsn, MOAENW, CuMynaumm W nNpearioXeHuTe pelleHus Ha
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nocraeeHnte npobrnemyn cuyuTaMm, Ye OUCEepPTaUMOHHUAT Tpya € 3aBbplleHa
Hay4YHOMpunoXHa paspaboTka. Hamam cbliecTBeHn 3abenexku. [MyHKTyauMoHHUTE U
TEXHUYECKUN rpeLlkn MoraTt aa 6baaT oTCTpaHeH Npean geno3npaHe Ha auceprtauusaTa B
HALWLO. Pasgenu ot guceptaumsTta buxa mornu aa 6baat obeanHeHn n CTpyKTypupaHm
nog dopmata Ha KHura wnm ydebHo nocobue C uen wu3nonsBaHe OT CTYyAeHTw,
AOKTOpPaHTK, npenogaBatenn, HaydHu paboTHULUWM, WHXEeHepu u chneumanuctu ot
npakTukara.

7. 3akn4yeHue C siCHaA TMOJIOXKUTENHA WM oOTpuuaTeNniHa oOLeHKa Ha
AucepTauMoHHUA TpyA.

Cuntam, 4Ye npeacTaBeHUAT AUCepTauMOHeH Tpyd CbAbpXa [AOCTaTb4YHO
HaYYHONPUMOXHN U NPUMAOXKHU NPUHOCKU N OoTroBapsa Ha mnanckeaHusTa Ha 3PACPE n Ha
lMpaBunHuKa 3a ycrnoBusTa u pefa 3a npugobuBaHe Ha HayyYHW CTEMNEHW B TexXHUYecKu
YHueepcutetr — Codwmsa. PaspaboTkaTta nokasBa, Ye [OOKTOpPaHTbT MpuTexasa
CNOCOBHOCTK 3a NpoBeXAaHe Ha CaMOCTOSITENHN Hay4yHU u3cnenBaHust U 3a pabota cbC
CbBpPEMEHHU cneunanusnpaHn codtyepHn npoayktu. lNpenopbyBaM Ha Hay4yHOTO
Xypu ga npucbaum obpasoBatenHata u HayyHa cteneH ,,JJOKTOP” Ha mar. uHx.
leoprn WMBaHOB WMBaHOB B npodecuMoHanHo HanpasneHne 5.2.,EnekTpoTexHuka,
erieKTpoHunka n asTomaTuka“ (,Enekrpmuyeckn anapatu’).

23.09.2024 r. UNEH HA XYPUTO:
/npodp. a-p nux. Bacun dumutpos/
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OPINION
on a PhD thesis for
the acquisition of an educational and scientific degree "doctor" c
field of higher education — 5. Technical sciences
professional field - 5.2. Electrical engineering, electronics and automation
scientific specialty - "Electrical apparatus”
Topic: "Electrical and thermal insulation systems for
superconducting electrical apparatus "
Author of the dissertation:
Eng. Georgi lvanov Ivanov, MSc

Member of the scientific jury: Prof. Dr. Eng. Vasil Dimitrov Dimitrov

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

The subject of research in the dissertation work are the possibilities of application of
second-generation high-temperature superconductors in electromagnetic systems and
devices with coils. The characteristics of second-generation superconducting flat wires
are investigated, as well as the accompanying problems in the fabrication of
superconducting electrical devices. Modern numerical methods were used for the
analysis of electromagnetic fields and thermal processes in different modes, as well as
contemporary computer automated systems for measuring and monitoring of dynamic
operation. Prototypes of different types of second-generation flat superconductors have
been designed and developed, cooling and maintaining the system in a superconducting
state have been accomplished with liquid nitrogen and suitable thermal insulation
materials.

Therefore, the development is characterized by a high degree of relevance, since
these superconductors are characterized by small electrical losses, high current density
and strong magnetic fields that can be achieved in the superconducting mode.

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

The dissertation work is developed in a good style in a volume of 122 pages. It is
structured in a short introduction (justifying the relevance of the problem), six chapters
and a conclusion, contributions are formulated.

The bibliography includes 136 literary sources (133 in English, 3 in Bulgarian).

The PhD student has in-depth theoretical knowledge of the specialty, shows a high
degree of familiarity with the problem, knows how to correctly use literary material when
conducting scientific research and when analyzing and interpreting the achieved results.
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3. Correspondence of the chosen research methodology and the set goal and
tasks of the PhD thesis with the contributions achieved.

The chosen research methodology corresponds to the defined main tasks of the
dissertation work. Electromagnetic, thermal and operating characteristics of
superconducting electrical devices at cryogenic nitrogen temperatures were investigated,
and theoretical and numerical models were developed. The applicability of electrical
insulating materials for the design, realization and operation of superconducting electrical
devices at cryogenic nitrogen temperatures is analyzed. A hybrid electromagnetic system
of coils made of strip superconductors has been developed to operate at cryogenic
nitrogen temperatures. The use of the methodology leads to the fulfilment of the set
tasks and to the formulation of the contributions of the dissertation work.

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

| agree in substance with the proposed contributions of the dissertation, classified
by the PhD student as scientific and applied scientific. They can be referred to Creation
of new models, constructions, research methods; Proving existing scientific problems in a
new way; Obtaining corroborating facts.

The significance of the contributions to science and practice can be defined as high,
since on the basis of the research carried out, models have been developed and
analyzed in detail, through which the use of superconductors can be applied in the
development of electrotechnical devices with the aim of achieving high energy densities
in relatively small volumes, creating strong magnetic fields and reducing electrical losses.

5. Evaluation of publications on the dissertation work.

Nine publications in the Xplore Digital Library and MDPI platforms, indexed in
world-renowned databases of scientific information (Scopus, Web of Science), are
presented on the dissertation work. All off them are co-authored with the scientific
supervisors: 8 with three authors and 1 - with four (in five the PhD student is the first
author, in four - second). Reports at international scientific conferences BUIEF, ELMA,
SIELA, Electronics have been presented, as well as an article in the Energies (MDPI).
The total number of points under Indicator G7 is 116.67 p., which significantly exceeds
the requirement of 30 points.

The publications reflect the results of the research in the PhD thesis and the
necessary publicity to the professional engineering community may be considered to
have been achieved.

6. Opinions, recommendations and notes.

Given the topicality of the problems, the developed approaches and methodologies,
the presented analyses, models, simulations and the proposed solutions to the problems,
| consider that the dissertation work is a completed scientific applied development. | have
no significant comments. Punctuation and technical errors can be corrected before the
thesis is submitted to NACID.
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Sections of the PhD thesis could be brought together and structured into a book or
textbook for use by undergraduates, PhD students, lecturers, researchers, engineers and
practitioners.

7. Conclusion with a clear positive or negative assessment of the dissertation
work.

| believe that the presented PhD thesis contains sufficient scientific and applied
scientific contributions and meets the requirements of the LDASRB and the Regulations
for the conditions and procedures for acquiring scientific degrees at the Technical
University - Sofia. The development shows that the PhD student has the ability to
conduct independent scientific research and to work with modern specialized software
products. | recommend the scientific jury to award the educational and scientific
degree "DOCTOR" to Eng. Georgi Ivanov Ivanov, M.Sc. in professional field 5.2.
"Electrical engineering, electronics and automation” ("Electrical devices").

23.09.2024 MEMBER OF THE JURY:
/ Prof. Dr. Eng. Vasil Dimitrov/
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