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1.AKTyanHoCT Ha pa3paboTBaHMA B AuUCepTauUMOHHUA Tpya npobnem B
Hay4HO U Hay4YHOMPUIIOXXHO OTHOLLUEHUe.

MpM CBLBPEMEHHOTO pPas3BUTMETO Ha TexHukata BUCOKOTEMMNEPATYpHUTE
CBPBXMPOBOAALWLM MaTepuanu HammupaT Bce MOo-ronsiMo npunoXxeHue B peavua cgepu
Ha wWHOYyCTpuATa, MeauumHaTta, eHepreTukaTta. bnarogapeHwe Ha yHUKanHuUTe cu
CBOMCTBA W XapaKTEpPUCTUKW, Te cTaBaT [OObp 3aMecTuTen Ha KOHBEHLUWMOHasHuTe
eneKkTPoTEXHMYECKN MaTepuanu.

HacTtoswaTa gucepTtauus pasrnexga aktyanHu npobnemu npu npusioxeHue Ha
CBPBbXNPOBOASALLM MaTepuanu OT BTOPO MNOKoreHue (paboTelum npu TemnepaTtypu Ha
TeYHUs a30T) B efeKkTpuyeckute anapaTtu. Ypes mogenvpaHe M ekcnepuMeHTasHo
N3NUTBaHe ca M3cneaBaHu enekTPOMarHUTHUTE XapakTePUCTUKM Ha CBPBbXMPOBOAALLU
NEHTOBM NPOBOAHMLN OT BTOPO MOKOSIEHME MPU KPUOFEHHN a30THU TeMnepaTypu.

B TO3M cmucebn, c opmynupaHuTe 3agayv, KOUTO YCMewwHO pellasa,
npeacTaBeHNAT guceptaunoHeH Tpyn € NOCBETEH Ha NpobnemMu OT Hay4yHO-MPUNoXHa
obnacT ¢ Bce No-ronsiMa akTyanHoCT 1 NPUNoXeHNe.

2. CTeneH Ha no3HaBaHe CbLCTOSAHMETO Ha npoGnema M TBOpYecKa
WHTepnpeTauus Ha NuTepaTypHUSA MaTepuarn.

Ot anceptaumsaTta nuum gobparta nutepaTypHa 0CBEOOMEHOCT Ha AOKTOpaHTa. B
bubnuorpaduaTa ca umtnpann 137 nuTepaTypHM M3TOYHWUUKM, OT kouTo 134 ca Ha
natuHuuya. Kakto Ha 6asata Ha nbpBa rnaeBa, Taka M Ha OCTaHanuTe rnasu OT
anceprtauusaTa, B KOMTO ce npuBexgaT n obcbxaaTt pesyntatM M Ha Opyrn aBTOpw,
MOXe Aa ce Hanpasu u3Bop, Ye mar.uHx. Feopru IBaHoOB e 3ano3HaT MHOro gobpe cbe
crneumdukata Ha npobnema.



3.CboTBeTCTBUE Ha M36paHaTa MeToAuUKa Ha u3cneaBpaHe C nNoctaBeHaTa
uen " 3agayn Ha AMcepTaunoHHUA TPpyA

Cnep 0OCTOMHO nMTEpaTypHO MpoyYBaHE Ha OCHOBHUTE XapaKTEePUCTUKU W
npobnemy npu MpUNOXEHME Ha CBPbLXMNPOBOASLUMTE MaTepuanu B eHepreTukaTa,
aBTOPBLT CM MOCTaBs 3a Uen Aa u3cnenBa CBPbXMPOBOAUMWU XMOPUOHW WHAYKTUBHU
CUCTEMW OT HAMOTKW C NEHTOBM CBPBbXMPOBOAHMLIM OT BTOPO MNokoneHue. MNoctaBeHaTa
Lien onpeaenst OCHOBHUTE 3afja4M Ha AMCepTaLMOHHUS TPyd, CBbpP3aHU CbC Cb3daBaHe
Ha ageKkBaTHM KOMMIOTbPHM Mogenu W nabopaTopHM NPOTOTUMNM HAa WHOYKTUBHM
eNeKTpPUYeCKM anapaTi CbC CBPBbXNPOBOAHULM OT BTOPO MOKOSIEHME

Ha TsaxHa 6asa mar.uHX. ViBaHOB npepgnara MeToOorniorvsi 3a NpoekTupaHe Ha
CBPBXMPOBOAALLM  eNeKTpuyeckn anapatu, paboTewy npuv  KPUOreHHW as3oTHU
TemnepaTtypu.

Pesyntatute o1 nabopatopHuTe wu3cneaBaHus Ha nNpoeKTUpaHuUTe
NPOTOTUNM  HA  CBPBLXMPOBOASILLUM  €NeKkTpuyecku  anapatu  NOTBbpXAaBaT
afleKkBaTHOCTTa Ha pa3paboTeHnTe MogenNn M METOAOSIOMNSA Ha NPOEKTMPaHE.

4. Hay4yHu n/vunn Hay4YHONPUIOXHU NPUHOCU Ha AUCEPTALMOHHUSA TPYA

Cuntam, Ye OCHOBHUTE MPUHOCK B AucepTauusTa ca C Hay4yHO-MPUIOXeH W
rpusoxeH xapaktep. ABTopbT € hopmynupan obLwo 7 npuHoca, KoMTo npuemam. Te
mMoraTt ga ce o606LWAT kaTo: cb3gaBaHe Ha HOBM METOAM U TEXHONOMMK, NoryYyaBaHe U
AOoKa3BaHe Ha HOBWM U NOTBbPAUTENHU (haKTu.

Hayy4Ho-npunox+Hume npuHOcU ca CBbp3aHu C:
- pa3paboTBaHe Ha aHanUTU4YHW M KOMMIOTbPHM MOAENM 3a u3crneaBaHe Ha
napaMeTpu W XapakTepuCTUKM Ha BUCOKOTEMMNEPATYPHU CBPBLXMPOBOAHMLN BTOPO
MoKONeHWe 1 peanHu NpoBoASALLM CUCTEMM OT THX;
- paspaboTBaHe W  MPWUOXEHME Ha  MEeTodorNiorMsi 3a NpPOeKTUpaHe Ha
CBPBbXMPOBOAALLM  €NeKTPUYEcKn YCTPOMCTBa, paboTewy npu KPUOTEHHW a30THU
TemnepaTypu.

MpunoxHume npuHocu ce OTKpMBaT B pe3ynTatute OT M3creaBaHusiTa Ha
peanuavMpaHnTe NpoTOTUMKW, Un3paboTeHn C pa3paboTeHnTe CBPBLXMPOBOASALLM
martepuanm.

MoTBbpKAaBaM NpeTeHAMpaHUTe OT OKTOpaHTa NPUHOCHK.

5. MpeueHka Ha Nny6nukauMnTe No gUucepTaLluMoHHUA TpyAa

Pesyntatute oT pgucepTtauusita ca nybnukyBaHm B 9 paboTu, BCUYKM B
CbaBTOPCTBO C Hay4yHUTE PBbKOBOAMTENW Ha AOKTOpaHTa. 8 OT TAX Ca OOKMnagBaHW Ha
IEEE koHdepeHumn, nHaekcmpaHn B Scopus. EgHa ot nybnvkaunnte e nybnvkysaHa B
cnucaHue Energies, niagekcupaHo B Scopus n Web of Science.

[MpuNoXeH e CNUCHK C y4acTue B TPU Hay4yHOM3CneaoBaTeNcku NpoekTa, eANHNAT
OT KOUTO MeXAyHapoaeH, No TeMarta Ha gucepraumara.

3abenssaHn ca 10 uuTMpaHma B HaydyHUM pedepupaHn U UHOEKCUPAHU B
CBETOBHO M3BeCTHM 6a3un gaHHu ¢ nHgopmaums (Scopus, Web of Science).



OueBugHO €, 4e pesyntatute oT pabotata nNo gucepraumsata ca cTaHanm
AOCTOSIHME Ha Hay4HaTa OBLHOCT Y Hac u B YyxbuHa.

6. OueHKa Ha cTeneHTa Ha JIMYHO y4yacTue Ha aucepTtaHTa B NPUHOCUTE.

Bb3 ocHoBa Ha npeacraBeHUTE n3cneaBaHnA U aBTOPCTBOTO Ha ny6nvn<au,vw|Te
no aunceprtauundaTta, CHUTam, 4e 14 € CaMOCTOATESIHO AEeS10 Ha ANUCePTaHTa, pealinanpaHo
noA pbKoOBOACTBOTO HA HAY4YHUTE PBbKOBOOUTENN. He OTKpMBaM nnarnatcrteo.

7. MHeHus, npenopbKu U Genexku.

[vcepTauuata npeactaensBa oOOWMpPEeH HayydyeH Tpyad MO uv3crneaBaHaTta
npobnematuka. CTpykTypupaHa e gobpe v npurnegHo.

MpenopbyBamM Ha SOKTOpaHTa Aa NPOAbLIKM U3crneaBaHMsTa cu B Ta3n obnact u
[a MMa NnoBeye CamMoCTOATENMHU Nybnukaumm.

8. 3aknwyeHue

AncepTaunmoHHMAT Tpya Ha mar.mHxX. ['eoprn MBaHOB Cbabpka aHaNUTUYHU U
rpapuyHn pesyntatn, Ypes KOUTO ca peLLeHn NocTaBeHuTe B Hero 3agayvn. ObuwaTta mu
oueHka e nonoxuternHa. Hanvue ca [OCTaTbYHO HaYYHO-MPUMOXHU U NPUITOXHA
NPUHOCK, KOWUTO nokpmBaT wusnckeaHusta Ha 3PACPDB, [MpaBunHuka 3a HeroBoTo
npunoxenne n [paBunHuka Ha TY Codms 3a npucbxaaHe Ha obpasoBaTenHaTa u
Hay4Ha cTeneH «[JoKTop».

Bb3 ocHOBa Ha NocoYeHUTe OT MEH aprymeHTu npeanaram Ha Hay4yHoTo Xypu ga
npucban Ha mar.uHx. Neopru MUBaHoB MBaHOB obOpasoBaTenHa M Hay4yHa cTeneH
«[okTop» B 06nacT Ha BucweTo obpasoBaHne 5., TexHu4eckn Haykn”, npodecnoHanHo
HanpasneHve 5.2. ,ENeKTpoTexXHUKa, eNeKTpoHuKa n aBTtomatmka’ (Enekrpuyecku
anapaTn).

29.08.2024r. UneH Ha HayuyHO Xypu:.......ccccvvvvvnnnnne
/mpoch. aH . YepHesa/
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1. Actuality of the problem studied in the dissertation work

With the modern development of technology, high-temperature superconducting
materials are increasingly used in a number of fields of industry, medicine, and energy.
Thanks to their unique properties and characteristics, they become a good substitute
for conventional electrotechnical materials.

The present dissertation examines current problems in the application of second-
generation superconducting materials (operating at liquid nitrogen temperatures) in
electrical devices. Through modeling and experimental testing, the electromagnetic
characteristics of second-generation superconducting strip wires at cryogenic nitrogen
temperatures have been investigated.

In this sense, with the formulated concrete tasks that are successfully solved, the
presented dissertation is devoted to problems of growing scientific relevance of ever
expanding application.

2. Level of knowledge for problematics state-of-the-art

The dissertation shows a good literary awareness of the doctoral student. In the
bibliography are cited 137 in number of literary sources, of which 134 are in English.
Based on the first chapter, as well as on the other chapters of the dissertation, which
present and discuss the results of other authors, it can be concluded that Eng. lvanov
is very familiar with the specifics of the problem.

3.Conformity of the selected research methodology with the aim and tasks of the
dissertation

After a thorough literature study of the main characteristics and problems in the
application of superconducting materials in energy, the author sets himself the goal of
researching superconducting hybrid inductive systems of coils with strip
superconductors of the second generation. The set goal determines the main tasks of
the dissertation related to the creation of adequate computer models and laboratory
prototypes of inductive electrical devices with second-generation superconductors



On their basis, M.Eng. lvanov proposes a methodology for designing superconducting
electrical devices operating at cryogenic nitrogen temperatures.

The results of the laboratory studies of the designed prototypes of superconducting
electrical devices confirm the adequacy of the developed models and design
methodology.

4 Dissertation contributions

| believe that the main contributions to the dissertation are scientifically applied and
applied.

The author formulated 7 contributions, which | accept. They can be summarized as:
creating new methods and technologies, obtaining and proving new and confirmatory
facts.

The scientific-applied contributions are related to:

- development of analytical and computer models for the study of parameters and
characteristics of second-generation high-temperature superconductors and real
conducting systems thereof;

- development and application of a methodology for the design of superconducting
electrical devices operating at cryogenic nitrogen temperatures.

The applied contributions are found in the research results of the realized prototypes
made with the developed superconducting materials..
| confirm the contributions claimed by the PhD student.

5.Assessment of dissertation publications

The dissertation results are published in 9 publications, all co-authored with the PhD
student's supervisors. 8 of them were reported in IEEE conferences indexed in Scopus.
One of the publications is published in journal Energies indexed in Scopus and Web
of Science.

The PhD student participated in three research projects, one of which was
international, on the topic of the dissertation.

The number of citations to the publications is 10 - in scientific publications, referenced
and indexed in the world known databases of scientific information (Scopus, Web of
Science).

It is obvious that the results of the dissertation work have become available to the
scientific community at home and abroad.

6.Assessment of the degree of personal participation of the dissertation in the
contributions.

Based on the research presented and the authorship of the dissertation publications, |
believe that it is an independent work of the dissertation, realized under the supervision
of the scientific adviser. | don’t find plagiarism.

7.Recommendations

The dissertation is an extensive scientific work in the researched issues. The work is
well and visually structured.

| recommend that the doctoral student continue his research in this field and have more
independent publications.



8.Conclusion

The dissertation work of Mag. Eng. Georgi Ivanov contains analytical and simulation
results, through which the tasks set in it are solved. My overall rating is positive. There
are sufficient scientific and applied contributions that meet the requirements of the
ZRASRB, as well as the Rules of the Law and that of the TU Sofia for the award of the
educational and scientific degree "Doctor".

On the basis of my arguments, | propose that the Scientific Jury award to Eng. Georgi
Ivanov Ivanov a PhD degree in professional field 5.2. "Electrical engineering,
electronics and automation" (Electrical Apparatus).

29.08.2024 Member of the Scientific Jury:.....................
/Prof. DSc. Eng. G. Cherneva/
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