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BBPXY IMCEPTALMOHEH TPY/ 3a Ipuao0rBaHe Ha 0Opa3oBaTeIHaTa U HayyHa
CTEIIEH ,,JIOKTOp” 1 OubnuorpadusTa KbM HETO

ABTOp Ha ucepTalMoHHMS TpyA: Mar. uHxK. liBeromup CamkoB AceHoB

Tema Ha nucepTallMOHHUS TPYI: ,, YNPaBJeHHe HA PeKMMHHTE MapaMeTpH B
eJIEKTPUYEeCKH MUKPO M HAHO Mpexu ”

Unen Ha Hay49HOTO XypHu.  joil. A-p urxk. Jaauen Job6punos, TY-Codus, ED, karenpa
EnextpoenepreTuka

HacTos1oto ctaHOBHIIIE € M3TOTBEHO B KAUE€CTBOTO MU HA YJICH Ha HAYYHO JKypH Ha3HAYEHO
cbe amoBen NeOXK-5.2-85/16.12.2024r. Ha Pekropa Ha Texuuuecku ynusepcuteT-Codust u
IIPOTOKOJI OT ITbPBO 3aC€JaHuEe HAa HAy4YHOTO XypH oT 18.12.2024 1.

1. AktyanHocT Ha pa3pa0doTBaHWsl B JAMCEPTANMOHHHA TPyA NpolJjeM B HAYYHO U
HAYYHO-TIPWJIOKHO OTHOUIeHHMe. CTeleH W HHUBAa HA aKTYaJHOCTTa Ha mpodJiemMa H
KOHKPETHHTE 32/1a4M, pa3padoTeHH B JUCEPTALUATA.

B nuceprannoHHMs TPy ce pasriiekaar, akKTyalHU NMPoOJIeMU B ChbBPEMEHHUTE MUKPO U
HaHO Mpexu. HampaBenu ca ¢pu3ndecku U MaTeMaTHIECKA MOJICIA Ha MHKPO U HAaHO MPEXKH.
Pasriienanu ca pasnvyHM CLIEHAPUH M Ca HAIIPABEHU PA3JIMYHU BUOBE W3IIMTBAHWA.

2. CTeneH Ha MO3HaBaHe ChCTOSIHMETO HA MPO0JIeMa M TBOPYECKA MHTEPIPeTAlUs HA
JIMTepaTypHusl MaTepuaJl.

JlucepTaluoHHUAT Tpy A € B 00eM oT 208 cTpaHuUIM B €1HO C MIPUIIOKEHUSITA, KATO BKIIOYBA
yBOJ, 5 IJIaBU 3a pelaBaHe Ha (POpMyJIMpaHUTE OCHOBHHU 3aJlauyd, CIHCHK HAa OCHOBHHTE
IPUHOCH, CIUCHK Ha MyOJUKaIlMUTE 110 JUcepTalusaTa U U3Moia3BaHa aureparypa. Llutupann
ca 0010 94 nuTepaTypHU U3TOUYHUIM, KaTo 88 ca Ha naTUHUIA U 1 HAa KUPHUIIHUIIA, a OCTaHAJIUTE
ca uHTepHeT azapecu. PaboTara BkirouBa o6mmo 121 ¢purypu u 6 Tabmuiy.

ToBa MM fmaBa OCHOBaHME Jla CUMTaM, Y€ JOKTOPAHTBHT € 3alo3HaT B JBJIOOYMHA C
pasriexaaHus npobieM M KadecTBEHO € aHaJM3upal HayyHaTa JIMTepaTypa IOCBET€Ha Ha
Hero. ToBa ce MOTBBbpXKJIaBa OT KAadeCTBEHO pPa3pabOTEeHHUTE MOAEIN M HaIPaBEHUTE
U3CJIEIBaHMs B IIPECTABEHU B IUCEPTALIMOHHUS TPYI.

3. ChroTBeTCTBHE HA u36paHaTa METOAHMKA HA U3CJICABAHEC U MMOCTAaBCHATA 1ICJI U 3aJa4YH
Ha TMCEPTAIMOHHMUSA TPYA C NOCTUTHATUTE NPHHOCH.

I/I36paHaTa METOJHKA Ha U3CJIICABAHE CbOTBCTCTBA Ha ITOCTABCHUTE LICIIN U 3aJ1a4M.

4. Hay4yHu /Wi HAYYHO MPUJI0KHU MPHHOCH HA THCEPTALMOHHHUA TPYA:

B nucepranuoHHMs TpyJ ce MpeTeHAMpa 3a TPU HAYYHO NPWIOKHU U JBA MPUIOKHH
IIpUHOCA.
Hay4Ho-npu/105KHM NPUHOCH



+ [IpenoxeHo € MOAETHO M3CIEABaHE HA METOAMTE M CpelICTBATa 3a peryiupaHe Ha

HAMpeXKEHUETO U PEKHUMUTE B €JICKTPOpa3MpeleIUTeTHUTe MpexH ¢ Bb3oOHOBsemu JIEU,

MOCPEACTBOM HAOOP OT MOKa3aTeU 32 OIICHKAa Ha ChCTOSHUETO.

+ [IpenoxeH e moaxoq U HAOOp OT peanu3ally 3a U3CIEABaHE HA METOAMUTE 3a YII-

paBjieHHE Ha PEKUMHUTE MapaMeTpu B €NEKTPUUYECKH MHUKPO U HAaHO MPEXKHU MOCPEI-CTBOM

TEXHHUKHU ChC CUJIOB Xapyep BbB Bepurara.

* Pa3zpaborenu ca moaxonu U ca MpeuIoKeHH HabOp OT TeXHUYECKU CpPEACTBA 3a HH-

TEJIUTeHTHO YIpaBlIeHUE HA PEKUMUTE B MUKPO U HAHO MPEKHU

puaoxun

+ Pa3zpaboren e HOB LM(PPOB KOHTPOJIEP 32 UHTEIUTECHTHO yNpaBiIeHUE HA PEKUMHUTE

napaMmeTpH MocpeICTBOM U3MEHEHHE Ha TOBapa.

+ Peanusupana e onuTHa MOCTAHOBKA 32 M3CJIEJIBAHE HA YCTOMYMBOCTTA HA CHCTEMa ChC

CWJIOB Xapayep BbB Bepurara B peanHo Bpeme. Cucrtemara e BHenapeHa B 1ad YEEC u e

M3IUTaHa Ype3 aHallu3, penpoaylupail pasnajgaHero Ha esponerickata EEC ot 4.11.2006r.
CunraM, ye NPUHOCUTE ca MOJE3HM 3a HayKaTa U eleKkTpoeHeprerukara. IlpumHocute

o0oraTsiBaT ChIIECTBYBAIIOTO HAyYHO 3HAHHE.

5. IIpenenka Ha My0JUKaUUTE 110 JUCEPTALMOHHUSA TPY/.

KbM nuceprammsara ca NpuiIoKeHHE 5 MyONMKaIMH, NMPEACTaBEHH Ha KOH(EPEHUUH B
Bbeirapus v enqHa Ha KoH(epeHIus B 4yxOmnHa, koiTo ca Buaumu B IEEE. Yetnpu myGimkanum
ca B ChaBTOPCTBO M €lHA € camocTosTenHa. [lyOnukanmuure ca HampaBeHH 3a IEpHOAA
2017+2022 r.

6. MHeHus, IPeNOPBKHU U 0eJ1e:KKH.

B AUCCPTAIUOHHUS TPYJ Ca UTUPAHU ABAa HAYYHO U3CJIICAOBATCIICKU JOTOBOpPA CBbP3aHU C
AUCCPTAIUOHHUA TPYA, B KOHUTO JOOKTOpAaHTA Yy4dacTBa. ToBa MONBIHUTEIHO MOKa3Ba
3HAYUMOCTTa Ha pa60TaTa.

KpI/ITI/I‘-IHI/I 3a0€IeKKH AUCCPTAIUOHHUA TPY A HIAMAM.

HpenoquBaM Ha OOKTOpaHTa Ja IIPOABbJIKA pa60TaTa 0 TéMaTa Ha AUCCpTalnudaTa, KaTo

BHEPH B p€aJIHU YCJIOBHS HAIIPABCHUTC p8,3pa6OTKI/I.

7. 3akaouenue

Cnen 3amo3HaBaHETO MU C HPEJICTaBEHUS [UCEPTALMOHEH TpyJ, 3HAYUMOCTTA Ha
MOCTUTHATHUTE PE3YITATH, ChAbPKAILIUTE CE B TAX HAYYHO-TIPHIIOKHU M MPUIIOKHU MPUHOCH,
CUMTaM, Y€ JUCEPTAUOHHUS TPYJ OTroBaps Ha M3MCKBAHMATA Ha 3aKOHA 3a PAa3BUTHUETO HA
akajeMuuHus cbcTaB B PenyOnuka bbarapus m I[lpaBmiHuka 3a HayyHU cTeneHd Ha TY-
Codus.

JlaBam MOJIOKMTENTHA OLIEHKA Ha MPEACTABEHUs AUCEPTALMOHEH TPyA U TpeajsaraMm Ha
YBa)XaeMOTO HAy4HO >KypH J1a ObJie IpUChAeHa 00pa30BaTe/IHAa U HAy4YHa CTEMEH ,,JOKTOp” Ha
mar. wumkK. Leromup CamkoB AceHOB 10 mNpodeCHOHATHO HampaBieHne 5.2.
”ENEeKTpOTEXHUKA, SJIEKTPOHUKA U aBTOMATHKA ™, IOKTOPCKa Mporpama ,,EleKTpruaecku Mpexu
Y CUCTEMHU .

Hara: YiieH HA HAYYHOTO XKypPH:
17.03.2025r. /nou. n-p Aanuen Jdodopusios /



OPINION

on the dissertation for obtaining the educational and scientific degree "Doctor"
and its bibliography

Author of the dissertation: M.Sc. Eng. Tsvetomir Sashkov Asenov

Topic of the dissertation: ,,Control of Micro and Nano Grids States”

Member of the Scientific Jury: Assoc. Prof. PhD. Eng. Daniel Dobrilov, TU-Sofia, Faculty of
Electrical Engineering, Department of Electrical Power Engineering

This opinion has been prepared in my capacity as a member of the scientific jury, appointed by
Order NeOX-5.2-85/16.12.2024r. of the Rector of the Technical University of Sofia and the
protocol of the first meeting of the scientific jury held on 18.12.2024.

1. Relevance of the Problem Addressed in the Dissertation from a Scientific and Applied
Science Perspective. Degree and Level of Relevance of the Problem and Specific Tasks
Developed in the Dissertation.

The dissertation addresses current issues in modern micro and nano grids. Physical and
mathematical models of micro and nano grids have been developed. Various scenarios have
been examined, and different types of testing have been conducted.

2. Degree of Familiarity with the State of the Problem and Creative Interpretation of
the Literature Material.

The dissertation consists of 208 pages, including appendices, and comprises an introduction,
five chapters addressing the formulated main tasks, a list of key contributions, a list of
publications related to the dissertation, and the used literature. A total of 94 literature sources
are cited, of which 88 are in Latin script, one is in Cyrillic script, and the remaining are web
addresses. The work includes a total of 121 figures and six tables.

This gives me reason to believe that the doctoral candidate is deeply familiar with the
examined problem and has qualitatively analysed the scientific literature dedicated to it. This is
confirmed by the well-developed models and the conducted research presented in the
dissertation.

3. Compliance of the Selected Research Methodology with the Set Goals and Tasks of
the Dissertation and the Achieved Contributions.

The chosen research methodology corresponds to the set goals and tasks.

4. Scientific and/or Applied Scientific Contributions of the Dissertation:

The dissertation claims three applied scientific and two practical contributions.
Applied Scientific Contributions:
* A model-based study of methods and means for voltage regulation and operational
modes in power distribution networks with renewable DERs has been proposed, using a set of
indicators for state assessment.



* An approach and a set of implementations for studying methods for managing
operational parameters in electrical micro and nano grids using power hardware in the circuit
have been proposed.
* Approaches and a set of technical means for intelligent management of operating
conditions in micro and nano grids have been developed and proposed.
Practical Contributions:
+* A new digital controller for intelligent management of operating parameters through
load variation has been developed.
* An experimental setup for studying the stability of a system with power hardware in the
circuit in real-time has been implemented. The system has been deployed in the WESS
laboratory and tested through analysis reproducing the European power system collapse of
04.11.2006.

I consider that these contributions are beneficial for science and electrical power
engineering. The contributions enrich existing scientific knowledge.

5. Evaluation of Publications Related to the Dissertation.

The dissertation is supplemented by five publications, presented at conferences in Bulgaria,
and one at a conference abroad, which is indexed in IEEE. Four of the publications are co-
authored, and one is single-authored. The publications were made during the period 2017-2022.

6. Opinions, Recommendations, and Remarks.

The dissertation cites two research contracts related to the dissertation, in which the doctoral
candidate participates. This further emphasizes the significance of the work.

I have no critical remarks regarding the dissertation.

I recommend that the doctoral candidate continue working on the dissertation topic and
implement the developed solutions in real-world conditions.

7. Conclusion

After reviewing the presented dissertation, the significance of the achieved results, and the
contained applied scientific and practical contributions, 1 consider that the dissertation meets
the requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria and the Regulations for Academic Degrees of TU-Sofia.

I give a positive assessment of the presented dissertation and propose to the esteemed
scientific jury that the educational and scientific degree "Doctor" be awarded to M.Sc. Eng.
Tsvetomir Sashkov Asenov in professional field 5.2 "Electrical Engineering, Electronics, and
Automation,” doctoral program "Electrical Networks and Systems."

Date: Member of the Scientific Jury:
17.03.2025 /Assoc. Prof. PhD. Eng. Daniel Dobrilov /



