CTAHOBUWLWE

BbpXYy AMCepTaunoHeH TpyAa 3a npungobrnsaHe Ha
obpasoBartenHa n Hay4yHa cTeneH ,40KTop”

ABTOp Ha AucepTaumMoHHUS Tpya: mar. uHx. lreoprn UBaHoB UBaHOB

Tema Ha anceptaumoHHUA Tpya: EneKTqueCKM n TOMINHHUN n3onaumoHHN cuctemMmun
3a CBpPpBbXNpoBOAMMMU eNNEKTPUYHEeCKN anapatu

UneH Ha Hay4YHOTO Xypu: AOL. A-p UHX. Mlocko Cnasees banab6osos

1. AKTyanHoOCT Ha pa3paboTBaHuA B AUCEePTALUOHHUA TPYyA NpobrnemM B Hay4YHO
M HaY4YHOMNMPUIOXHO OTHOLUEHMe.

TemaTa Ha gucepTaumMoHHUS Tpya e akTyanHa. [punoXeHneTo Ha cUCTeMHU C U3ron3BaHe
Ha CBPbXNPOBOAMMOCT € BCe MO-LUMPOKO B MOCNEAHUTe FOAMHWM U e nepcrnekTuBHa obnact B
pa3sBUTMETO Ha ENeKTPOTEXHUYECKUTE YCTPOMCTBA, MMalku npeaBua Bce MNo-HapacTsallaTta
HeobxoaMMOCT OT NPEHOC Ha enekTpuyecka eHeprus C rofisiMa MOLLHOCT.

2. CteneH Ha no3HaBaHe CbLCTOAHMETO Ha npobGnema W TBOpYeEcKa
MHTepnpeTauusi Ha nuTepaTypHUAa maTtepuarn.

ABTOPBLT € npeacTtaBuil CNNCHK Ha 137 nuTepaTypHM U3TOYHMKA (MOBEYETO OT KOMTO Ha
aHrnunckn esnk). CepnosHoOTO U 3aabnbovYeHO M3crneaBaHe Ha ropenoCoYeHUTE U3TOYHULM €
CBUMAETENCTBO 3a KOMNETEHTHOCTTA Ha aBTopa B u3cnegsaHata obnacrt.

3. CbhorBeTCcTBME Ha M36paHaTa MeToAuKa Ha u3cnenBaHe U noctaBeHaTta uen
n 3agavdum Ha gncepTaunmoHHUA Tpya € NOCTUrHaTUTE NPUHOCMK.

3a nocTuraHeTo Ha nocTaBeHaTa LUen, a WMEHHO W3crneaBaHe Ha CBPBbXMNPOBOAMMM
€neKTPUYECKM XMOPMOHM UHAOYKTUBHM CUCTEMM OT HaMOTKU C FIEHTOBM CBPBLXMPOBOAHWULM OT
BTOPO MOKONEeHWe, ANCepTaHTbLT € NocTaBun neT 3agayun. 3a TAXHOTO pellaBaHe ca U3Mon3BaHu
KOMMIOTbPHO CUMYNMpaHe U eKcrnepuMeHTarnHu Noaxoau, Kato e U3nonasaH rotos codTyep.

Moxe fga ce TBbpaW, Ye usbpaHata MeToaMka 3a U3cnefdBaHe B AUCEPTALMOHHUS Tpyn
[laBa Bb3MOXXHOCT 3a afleKBaTHO pellaBaHe Ha 3a4a4ynTe U CbOTBETHO NMOCTUraHe Ha LenTa Mmy.

4. Haytu-m n/vnu Hay4YHOMNMPUIOXHU NPUHOCU Ha ANCepPTaunoOHHUA TpyAa.

MpuHOCMTE B OUCEPTAUMOHHUA Tpya Ce rpagsT Ha ocHoBaTa Ha 3agbnboyeHo
nuTepaTypHO MpoyyYBaHe, KOMMITbPHU CUMynauun 1 ekcnepumeHTn. Moxe ga ce cuuta, ye
mMaTepuanbT, BbpXy KOWTO ce rpaasT NpUHOCUTE, € JOCTOBEPEH.

OCHOBHUTE Hay4HM U HAYYHO-NPUIOXHU MPUHOCK B AMCEPTALMOHHUA Tpya MoraT ga ce
0000LLAT MO cnegHUs HauYuH:

- PaspaboteH e noaoxod M ca Ccb3gafeHM KOMMIOTbPHW MOAENU 3a uscneaBaHe Ha
€NeKTPOMarHMTHO Mone Ha pearnHu  apxXMTEKTYpU BUCOKOTEMMEpPATypHU FEHTOBM
CBPBXMNPOBOAHMLUM OT BTOPO TMOKOSMEHME 3a KOHCTpPyMpaHe Ha CBPbXMNPOBOASLUM
eneKkTpMYecKn anapaTtu Npu KPMOreHHM a3oTHU TeMnepaTypu;

- PaspaboTeHn ca KOMMIOTbPHN MOAENN CbC CbCPEAOTOUEHM U pasnpeaeneHn napameTpu, ¢
YMATO NOMOLL, Ca M3creaBaHN MHOYKTUBHM NapaMeTpu Ha CUCTEMU OT HAMOTKU, N3paboTeHM
OT BMCOKOTEMMEPATYPHU NTEHTOBM CBPbXMPOBOAHMLM OT BTOPO MOKONIEHMNE 3a KOHCTPYMpaHe
Ha CBPbXNPOBOASLLN ENEKTPUYECKM anapaTt NPy KPUOTEHHN a30THU TeMNepaTypu;

- Pa3paboTeH 1 npunoxeH e noaxos 3a onpeaensiHe Ha enekTpuyYeckn u TonnnHHK 3arybm npu
NPOMEHNMB TOK HA BUCOKOTEMMEPATYPHMU JNIEHTOBU CBPBbXMPOBOAHMLMN OT BTOPO MOKOSIEHNE
3a KOHCTPYMpPaHe Ha CBPBbXMPOBOASLLM ENEKTPUYECKN anapaTy;

- MiacnegBaHa e nNpunoXMMOCTTa Ha TUMWYHWU  €neKTPOU3oNauuoHHW MaTtepuanu  3a
peanuanpaHe Ha CBPBbXMNPOBOASALLM ENEKTPUYECKN anapaTu Npu KPUOreHHW TeMnepaTtypu;



- MpoekTupaHu, peanusnpaHn 1 nabopaTtopHo M3NWTBaHWM ca nopeavua OT MPOTOTUMM Ha
MHOYKTMBHU CBPBbXMNPOBOASLLM €NEKTPUYECKM anapaTti Npy KPUOTrEeHHM a3oTHM TeMnepaTypu.

MpuHocuTe uMmaT npeobrajaBaly XxapakTep Ha [OoKa3BaHe C HOBM CpeAacTBa Ha
CbLLECTBEHN HOBU CTPaHM B CbLUECTBYBALLMN HAy4YHU NpoGrnemu.

3HauMmocTTa Ha npuHocuTe e GescnopHa.

[vcepTaHTbT paboTy Beve HSAKOMKO roAuvHW B 06MnacTTa Ha AMCEPTaUMOHHMS Tpya U
CTEMNeHTa Ha NIMYHOTO MY y4YacTue B MPUHOCUTE HECHMHEHO € BUCOKA.

5. MpeueHka Ha ny6nukauMmTe No AUCEPTALMOHHUSA TPYA.

O6wumaT 6pon Ha nybnukauumuTe No AucepTauMoHHUSA Tpya € 9, oT kouTo 1 cTtatna B
crnvcaHme ¢ UMNakT goakTop U 8 Aoknaga Ha KOHgepeHUMU, YUNTO TpyaoBe ce MHOeKkcupar B
CBETOBHOM3BECTHM 6a3n JaHHM C Hay4Ha MHGOpMauus.

8 nybnukaumm ca c Tpuma aBTOpM (3aegHO C pbKoBoauTenuTe), a egHa e ¢ 4. B net
ANCEPTaHTBLT € Ha MbPBO MSACTO, a B OCTaHanuTe 4 - Ha BTOPO.

My6nukauuunte ca HanpaBeHn npe3 nepmoga 2019-2023 r.

CnpaBka B cuctemata SCOPUS nokasBa, 4e ca Hanuue QeceT UUTUpaHus Ha
nybnukaumMmTe No gucepTtaumsTa.

XapaktepbT Ha pesyntaTute n NnpuHOCUTE B AUCEepTaUMOHHUS TPYA npeanonara TIXHOTO
N3non3BaHe B Hay4YHaTa npakTuka. He ca npeacraBeHn JOKYMEHTH 3a NPSiKk UKOHOMUYECKN ePeKT.

CpaBHeHMETO Ha MokasaTenute MO gucepraumsita ¢ MWHUMANHWTE W3UCKBAHWUS B
MYPIHC B TY-Codums nokasea, Ye ANCEPTALMOHHUAT TPy YOOBNETBOPSIBA BCUYKM MUHUMATHN
n3nckBaHus. bposaT Ha ToukuTe oT nybnukauumte no nokasaten ' € noyTn 4 NbTM NO-roNsiM OT
MUHUManNHUA 6por ot 30 TouKw.

6. MHeHus, npenopbKnU U Genexku.

KbM anceptaunmoHHns Tpya nmam criegHuTe 3abenexkn n Npenopbku:

- [obpe e cnuCcbkbT Ha nNuTepaTtypaTa Aa 6bae nogpeaeH no asdbyyeH peq Ha naTuHULA
N Knpunuua.

- WMsBog 3 kbM Maea 2 cnegea ga ce npeuunanpa;

- [obGpe e pa ce npeumsmpaTt U3NON3BaHUTE CUMBONU B ypaBHeHUS 2.12-2.14, kakTo n
Aa ce wnsberHe pOybnupaHeTo Ha CUMBONA 3a €HEeprust M 3a WHTEH3UTET Ha
€NeKTpNU4ecKoTo none;

- JlutepatypHmnat ob630p He € KOHUEHTpMpaH B MbpBa rfnaBa, a ca Hanuue Heroswu
€IleEMEHTN B OCTaHanuTe rmnasu;

- Hanwuue ca peanua HETOYHOCTM OT TEPMUHONOIMYEH N TEXHUYECKU XapaKTep, KOUTO ca
AafeHn Ha OOKTOopaHTa B OTAENEH TEKCT.

7. 3aknrodeHwue.

Ha 6asa paspaboTeHuaT aguceptaumoHeH Tpya, nybnuvkaumuTe ©  u3BbplLUeHaTa
Hay4yHou3cnegoBaTencka AeVHOCT cYMTaMm, Ye ce CbabpKaT AOCTaTbYHO HayYHOMPUNOXHU U
NPUNOXHM NpUHOCK M paboTtaTta oTroBapsi Ha uauckeaHuaTa Ha 3PACPB n Ha ,[paBunHuka 3a
ycrioBusaTa n pega 3a npngobureaHe Ha Hay4Hu ctenenun B TY — Codhmna“. OT paspaboTkarta cTasa
SICHO, Y€ AOKTOPaHTbLT MMa CNOCOBGHOCTU fa NpoBexAa CaMOCTOATENHU Hay4YHU M3crenBaHus,
npunaranky Han-cbBpeMeHHU MeTOAM U TEXHUKM.

lMpegnaram Ha Hay4yHOTO Xypu Aa npucbau Ha Mar. uHx. [eoprn VeaHoB [BaHoB
obpasoBatenHata W HayyHa cTeneH Jloktop“ no npodecuoHanHo HanpasneHve 5.2.
»ENEKTpOoTEXHMKA, ENEKTPOHMKA N aBTOMAaTKKa", cneuunanHocT ,Enektpmuyeckn anapaTtun®.

Aata: 19.09.2024 r. UneH Ha XXYPUTO ...
/pou. A-p nHx. Mocko Banabosos/



STATEMENT

on a dissertation for obtaining the educational and scientific degree "doctor"
Author of the dissertation: M.Sc. eng. Georgi lvanov Ivanov

Dissertation topic: Electrical and thermal insulation systems for superconducting
electrical apparatus

Member of the scientific jury: Assoc. Prof. losko Slaveev Balabozov, Ph.D., M.Sc.E.E.

1. Relevance of the problem developed in the dissertation in scientific and
scientific-applied terms.

The topic of the dissertation is relevant. The application of systems using
superconductivity has been increasingly widespread in recent years and is a promising area in
the development of electrotechnical devices, bearing in mind the ever-increasing need for high-
power electrical energy transmission.

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

The author has provided a list of 137 literary sources (most of which are in English). The
in-depth study of the above-mentioned sources is a testimony to the competence of the author in
the researched field.

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

To achieve the set goal, namely the study of superconducting electric hybrid inductive
systems of coils with strip superconductors of the second generation, the phd student has set five
tasks. To solve them, computer simulation and experimental approaches were used, using
commercial software.

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

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

The contributions in the dissertation work are built on the basis of a thorough literature
study, computer simulations and experiments. The material on which the contributions are made
may be considered authentic.

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 to study the
electromagnetic field of real architectures of second-generation high-temperature band
superconductors for the construction of superconducting electrical devices at cryogenic nitrogen
temperatures;

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

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



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

- A series of prototypes of inductive superconducting electrical devices at cryogenic
nitrogen temperatures have been designed, implemented 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.

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

5. Evaluation of publications on the dissertation work.

The total number of publications on the dissertation work is 9, of which 1 article in a journal
with an impact factor and 8 reports at conferences, whose works are indexed in world databases
with scientific information.

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

The publications were made during the period 2019-2023.

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

The results and contributions in the dissertation implies their use in scientific practice. No
documents on direct economic effect have been presented.

The comparison of the indicators of the dissertation with the minimum requirements in the
“Regulations on the conditions and procedure for acquiring scientific degrees at TU-Sofia” shows
that the dissertation satisfies all the minimum requirements. The number of points from
publications under indicator D is almost 4 times higher than the minimum number of 30 points.

6. Opinions, recommendations and notes.

| have the following remarks and recommendations regarding the dissertation work:

- It is good that the list of literature is arranged alphabetically in Latin and Cyrillic.

- Conclusion 3 to chapter 2 should be clarified;

- It is good to specify the symbols used in equations 2.12-2.14, as well as to avoid
duplication of the symbol for energy and for electric field intensity;

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

- There are a number of inaccuracies of a terminological and technical nature, which were
given to the PhD student in a separate text.

7. Conclusion.

On the basis of the developed dissertation work, the publications and the carried out
scientific research activity, | believe that there are sufficient scientific and applied contributions
and the work meets the requirements of the 3PACPB and the "Regulations on the conditions and
procedure for acquiring scientific degrees in TU - Sofia". It is clear from the development that the
PhD student has the ability to conduct independent scientific research, applying state-of-the-art
methods and techniques.

| propose to the scientific jury to award M.Sc. Eng. Georgi Ivanov Ivanov with educational
and scientific degree "Doctor" in professional field 5.2. "Electrical engineering, electronics and
automation”, specialty "Electrical apparatus”.

Date: 19.09.2024 r. Member of the jury:............ooiiiiii.
/Assoc. Prof. losko Balabozov/



