CTAHOBUWULWIE

BbpXYy ANcepTauMoHeH Tpya 3a npugobresaHe Ha obpasoBaTteriHa U Hay4Ha
CTeneH ,JOKTop” KbM NpodpecnoHanHo HanpasneHne 5.2. ,EnekTpoTexHuka,
eneKkTPoHMKa U aBToMaTuKa“, No Hay4yHa cneumnanHocT
,ENEKTPUYECKN MPEXU N CUCTEMN®,

ABTOp Ha gucepTaunoHHNA mpyo:

Mmae. uHX. Lisemomup Cawkoe AceHos

Tema Ha gucepTaumoHHUA TpyAa:

,YrpaereHue Ha pexxumume 8 MUKPO U HaHO Mpexu*
UneH Ha Hay4YHOTO XypWu:

oouy. 0-p uHx. KOnuaH Emunoe PaHzaernos

1. AKTyanHoOCT Ha pa3paboTBaHusi B AUCepPTaLMOHHNA TpyA Npoo-
JleM B Hay4YHO M Hay4YHONPUIIOXHO OTHoLWeHue. CTeneH un HMBa
Ha aKTyanlHOCTTa Ha Npo6ryieMa U KOHKpPeTHMUTe 3aaaydun, paspa-
60TeHu B AucepTauusaTa.

[ncepTaumoHHUAT TPYA pasrnexna akryanHu npobnemun, cBbp3aHu ¢ ge-
LEeHTpann3npaHoTO NPOMU3BOACTBO Ha eNeKTPOEeHEpPrna, MHTerpauusiTa Ha Ccu-
1I0Ba ENEKTPOHMKA B ENEKTPOEHEPIMNHNTE CUCTEMU U YyNPaBNEHNETO HA MUKPO
N HAHO MpeXun. B KOHTEKCTa Ha YyCTOMYMBOTO pasBUTME U MOAEpPHU3auuaTa Ha
enekTpopasnpenenuTenHuTe Mpexu, Ta3m Tema e ocobeHo BaxHa. [Npeacra-
BEHUAT aHanu3 v NpeanoXeHUTe peLleHnsl ca CbBPEMEHHU U PeNeBaHTHU KbM
aKTyanHuTe npeau3BuKaTencTea B CeKTopa.

2. CTeneH Ha Nno3HaBaHe CbCTOSAHMETO HA Npo6fieMa U TBOpYecKa
MHTepnpeTauua Ha NUTepaTypHUA matepuarn.

AncepTaunoHHMaT Tpya € ¢ obem 210 cTpaHuuM, Ha KOUTO ca pasnono-
XKEHW wecT rnaeu (185 cTpaHMumn), CNMCbK Ha nybnvkaummte n nNpoekTuTe no
Tesarta, bubnuorpadcka cnpaBka uU cegemMHageceT npunoxexus (14 crtpa-
HUuK). [JOKTOpaHTBLT € HanpaBwuI NMperne Ha CbllecTByBallaTa HaydHa nuTe-
paTypa no TemaTukara, Kato e aHanuaupan 94 nybnukaumn. B anceptauusata
SICHO Ce pasrpaHn4yaBaT NpPeaxoAHNTE N3CINeABaHUS OT OPUTMHAITHUTE HaY4YHU
NpUHOCK Ha aBTopa. [peacraBeHUAT nuTepaTypeH 0630p e apryMeHTupaH, a
n3BeaeHNTe 3aKkniYeHns nokaseat pa3bmpaHe Ha npobnemaTtumkara.

3. CboTBeTCTBME Ha M3bpaHaTa MeToauKa Ha u3crnegBaHe C Nnoc-
TaBeHaTa uen u 3a4aduvm Ha AUcCepTaLMOHHUA TPYA.

MeTooonorMyHnAT Noaxoa e uenecbobpaseH 1 agekBaTeH CnpsiMo Mnoc-
TaBeHuTe 3agayn. M1anonssaHmMTe aHanNMTUYHN N eKCnepuMEHTanHN MeToam ca
CbBPEMEHHM 1 NO3BONSBAT HAAEXAHO N3crneaBaHe Ha peXxnmMmmTe Ha paboTa B
MUKPO 1 HAHO MPEXN.

4. OCHOBHM NPUHOCU Ha AUCEpPTaAUUOHHUSA TPyA.

[MpnHOCKTE Ha AucepTaunoHHKs Tpya MoraT aa 6baat o6o06LueHn, KakTo
cnepga:

- HayyHonpunoxHu npuHocu — paspaboTBaHe Ha MOAen 3a aHanu3 Ha
MeToauTe U CpeacTBaTa 3a perynupaHe Ha HanpeXeHueTo 1 ynpasne-
HWE Ha PEeXMMHUTE napameTpu B eNeKTPUYECKN MUKPO U HAHO MPEXM
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c Bb3obHoBAemn [EW. HoB nogxod v Habop OT peanusauum 3a U3cC-
nefBaHe Ha MeToauTe 3a yrnpaBfieHVWe Ha PeXnMHUTE rnapameTpu B
eneKkTpUYEeCcKN MUKPO U HAHO MPEXU NOCPEeACTBOM TEXHUKM CHC CUOB
xapayep BbB Bepurarta. [peanoxeHn n gopasButy ca M Noaxoan 3a
WHTENUIEHTHO YNpaBneHne Ha peXxnMmTe B MMKPO U HAHO MPEXU, KaKTO
N Habop OT TEXHMYECKN CpeacTBa 3a LenTa.

- [punoXxHu NpnHOCK — cCb3gaBaHe Ha HOB LINPOB KOHTpOriep 3a UHTe-
NIMFEHTHO yNpaBfieHMEe Ha PEXMMHUTE napamMeTpu NoCpPeacTBOM U3Me-
HeHue Ha ToBapa. Peanusauuns n nsnutaHnsa CbC CUMynnpaHeTo Ha pe-
anHn cvbutna Ha nabopaTopeH CTeHA 3a u3cneaBaHe Ha YCTOMYM-
BOCTTa Ha cucTeMa CbC CUNOB XapAyep BbB Bepurata B peasiHo Bpeme.

- [pwuHoc B pa3suTneTo Ha nabopaTopHaTta 6a3a — BHeApsABaHe Ha HOBU

eKcrepvMeHTarnHn cCTeHgoBe U MeToan 3a aHanus B nabopartopunte Ha
TexHuyeckna yHnsepcuteT — Codus.
5. MNpeueHKa Ha ny6onuKauMuTe No AMcepTauMoHHUA TpyAa.

[OKTOpaHTBLT € NpeacTaBui NeT Hay4yHu nybnvkaumm, egHa oT KOUTO € ca-
MocTosTenHa. Bcuukn ctatum ca nybnukyBaHu B COOPHULM HA MeXayHapOoaHU
KOHpepeHumn n ca nHaekcnpanm B SCOPUS, koeTo e gokasaTesicTBO 3a Ka-
4YeCTBOTO M 3HAYMMOCTTA Ha pe3ynTaTuTe OT U3crnenBaHeTo.

6. MHeHus, NnpenopbKN U Genexku.

Ha 6a3a cobcTBeH onuT TBLPAS, Y€ CbM HasICHO C KakBO € CBbpP3aHO Cb3-
AaBaHeTo Ha M3myeckn Moaenu n nabopatopHa UHAPACTPYKTYpa, KaKTo U
NpoBeXOaHeTO Ha eKcnepuMeHTarnHn nscneasaHus cnepg toea. MHeHneTo mu
e, 4Ye e cb3gageHa BUCOKOTEXHOMOMMYHa nabopatopus, 1 KakTo Jinin — C yyac-
TMETO Ha JokTopaHTa. NpenopbyBam Aa NpoabIKN eHTYCMasMbT B Cb3aBa-
HEeTO Ha WHTEePEeCHW 3a uscrnegBaHe CUueHapun Ha pexMMmnTe B pasfiMyHU Mo
rofieMnHa enekTpoeHeprumHn cuctemun. Kato benexka nckam ga nocova, ve e
HeobxoaMmo fa ce o6bpHe noBeyve BHMMaHME Ha NpeacTaBAHETO Ha TEXHU-
YECKUTE N HayYHUTE NOCTUKEHMUSI.

7. 3akno4yeHue ¢ AcHa NOosIoXKUTeNnHa Unum oTpmuaTenHa oueHKa Ha
AncepTaLMOHHUA TPYA.

N3noxeHneTto Ha gucepTauusita, obema mscneaBaHna M N3nNon3BaHUTe
METOAMN 3a U3YUCIIEHUS] U aHann3 MU JaBaT OCHOBaHME da Npuema, Ye KakTo
obpasoBarteniHaTta, Taka U Hay4YHaTa 4acT Ha guceprtauusTa ca Hanuue. Cun-
TaMm, Yye npeacTaBeHUsaT AUcepTaunoHeH Tpya MOKpMBa U3MCKBaHUATA Ha 3a-
KOHa 3a pa3BuTUe Ha akageMunyHus cbetas B Penybnvka bbunrapus (3PACPB),
[MpaBunHuka 3a npunaraHeTo My u MNpaBunHuka 3a ycnosuaTa U pega 3a npu-
AobueaHe Ha Hay4Hu cteneHn B TY-Codous.

B 3akntodeHune, 6asnparikm ce Ha ropenssiokeHoTo, MOETO CTaHOBULLE €:
Aa 6bae npucbaeHa obpasoBaTenHa U HayvHa CTeneH “QOKTOpP” Ha Mar. UHX.
LiBeTomunp CawukoB ACEHOB.

Hata: 12.03.2025 . UNEH HA XYPUTO:...........coonn



OPINION
On the dissertation for obtaining the educational and scientific degree "Doctor"
in the professional field 5.2. "Electrical Engineering, Electronics, and Automa-
tion," in the scientific speciality "Electrical Networks and Systems."

Author of the dissertation :

Tsvetomir Sashkov Asenov

Topic of the dissertation:

"Power system control of in micro and nano networks"
Member of the scientific jury:

Assoc. Prof. Dr. Eng. Yulian Emilov Rangelov

1. Relevance of the problem developed in the dissertation in sci-
entific and applied-scientific terms. Degree and levels of rele-
vance of the problem and the specific tasks developed in the
dissertation.

The dissertation examines current issues related to decentralized power
generation, the integration of power electronics into electricity systems and the
management of micro and nano networks. In the context of sustainable devel-
opment and modernization of electricity distribution networks, this topic is par-
ticularly important. The presented analysis and the proposed solutions are mod-
ern and relevant to the current challenges in the sector.

2. Degree of familiarity with the state of the problem and creative
interpretation of the literature material.

The dissertation has a volume of 210 pages, on which there are six chap-
ters (185 pages), a list of publications and projects on the thesis, a bibliographic
reference and seventeen appendices (14 pages). The PhD student reviewed
the existing scientific literature on the topic, analyzing 94 publications. The dis-
sertation clearly distinguishes previous research from the author's original sci-
entific contributions. The presented literature review is reasoned, and the con-
clusions drawn show an understanding of the problem.

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

The methodological approach is appropriate and adequate to the tasks
set. The analytical and experimental methods used are modern and allow reli-
able study of the modes of operation in micro and nano networks.

4. Main contributions of the dissertation.
The contributions of the dissertation can be summarized as follows:

- Scientific and applied contributions — development of a model for anal-
ysis of methods and means for voltage regulation and control of regime
parameters in electrical micro and nano networks with renewable SEI.
A new approach and set of implementations for studying methods for



controlling mode parameters in electrical micro and nano networks us-
ing techniques with power hardware in the circuit. Approaches for intel-
ligent control of modes in micro and nano networks, as well as a set of
technical means for this purpose, are also proposed and further devel-
oped.

- Applied contributions — creation of a new digital controller for intelligent
control of mode parameters through load modification. Implementation
and testing with the simulation of real events on a laboratory bench to
study the stability of a system with power hardware in the chain in real
time.

- Contribution to the development of the laboratory base — implementation
of new experimental benches and methods for analysis in the laborato-
ries of the Technical University — Sofia.

5. Evaluation of the publications related to the dissertation.

The PhD student has presented five scientific publications, one of which is
independent. All articles were published in proceedings of international confer-
ences and indexed in SCOPUS, which is proof of the quality and significance
of the research results.

6. Opinions, recommendations, and remarks.

Based on my own experience, | claim that | am aware of the connection
between the creation of physical models and laboratory infrastructure, as well
as the conduct of experimental research afterwards. My opinion is that a high-
tech laboratory has been created, and as you can see — with the participation
of the PhD student. | recommend continuing the enthusiasm in creating inter-
esting scenarios of the regimes in different sizes of electricity systems. As a
note, | would like to point out that more attention needs to be paid to the presen-
tation of technical and scientific achievements.

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

The presentation of the dissertation, the volume of research and the meth-
ods used for calculations and analysis give me reason to assume that both the
educational and scientific parts of the dissertation are present. | believe that the
submitted dissertation covers the requirements of the Law on the Development
of the Academic Staff in the Republic of Bulgaria (ZRASRB), the Regulations
for its implementation and the Regulations on the terms and conditions for ac-
quiring scientific degrees at the Technical University of Sofia.

In conclusion, based on the above, my opinion is: to award the educational
and scientific degree of "Doctor" to Mag. Ing. Tsvetomir Sashkov Asenov.
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