Penen3us

BBPXY AMCEPTALMOHEH TPY/ 3a MoyyaBaHe Ha 00pa3oBaTesiHa U HayyHa CTENeH
,»JOKTOP* KbM MPOPECUOHAIIHO HAPABJICHUE
5.2. ,,EnekTpoTexHuKa, €IeKTPOHUKA U aBTOMATHKAa, 10 HAy4YHa CIEIUATHOCT
,,EJIEKTPUYECKU MPEKH U CUCTEMU .

ABTOp Ha TUCEPTALIMOHHUS TPY
mar. uHx. lIBeromup CamkoB AceHoB

Tema Ha TUCEepTallMOHHUS TPY I
YupapjieHue Ha pe;KMMHUTE B MUKPO U HAHO MPeKH

1. AKTyajJHOCT Ha pa3padoTBaHUs B JUCEPTANUOHHUSA TPy MPod.ieM B
HAYYHO ¥ HAYYHO-TIPWIOKHO OTHOIIeHHe. CTeneH U HUBA HA
AKTYAJTHOCTTA HA NMPo0JIeMa U KOHKPEeTHUTE 3a/1a4H, pa3padoTeHu B
AUCEPTALMSATA

PaseuteTo Ha  ChBpEMEHHAaTa  EIIEKTPOCHEPIMWHA CHCTEMA  CE
XapakTepu3upa ¢ KOMIUIEKCHOCT M HEOOXOJUMOCT OT HHTErpupaHe Ha
BH300HOBSIEMU €HEPTUMHU U3TOYHUIIA, KOETO BOJIU JI0 HEOOXOJUMOCT OT HOBHU
cTpaTeruu 3a ynpasieHue. JucepranmoHHUAT Tpyad Ha L[Beromup AceHOB €
dboKycupaH BbPXY HM3CJIEABAHETO U Pa3padOTBAHETO HA METOAM 3a YMPABICHUE
Ha €JIEKTPUYECKHM MHUKPO U HAHO MPEXKHU, KOETO € OT ChIIECTBEHO 3HAYCHUE 3a
nojo0psiBaHE Ha T'bBKAaBOCTTAa M YCTOMYMBOCTTA Ha EJIEKTPOEHEpTUiiHaTa
cucTeMa.

N3cnenBaHeTo Ha CbBPEMEHHUTE MOAXOAM U METOAM 3a YIIPABIICHUE Ha
PEKUMUTE B €ICKTPUUECKUTE MUKPO U HAHO MPEKU € OT KIHOUOBO 3HAYCHHE 32
ChBPEMEHHATA €JIEKTPOCHEPTEeTUKA. B TO3M KOHTEKCT, NMCEPTALIMOHHUAT TPy HA
[IBeTomMup ACEHOB TMpPENOCTaBAd LIEHHU HAYYHO-TIPWIOKHH W HHKXEHEPHO-
MPUIIOKHA TPUHOCH, KOUTO JOMPUHACAT 3a Pa3BUTHETO HA HWHTEIUTCHTHU
E€HEPTUHU MPEKH.

2. CremneH Ha MO3HABaHEe CHCTOSTHMETO HA NMPOOJIEMAa U TBOPYECKA
HHTEpPNpeTALMS HA JUTEPATYPHUS MaTepuaJl

JluteparypHata cripaBKka KbM JHCEpPTALMATA CE ChCTOW OT 94 M3TOUYHHIIN.
MHOXeCTBOTO OT TSX Ca Ha aHTJIMACKU €3WK W Ca HAJIMYHU B CBETOBHUTE 0a3u
JaHHU, a J[Ba ca Ha ObJrapcku e3uk. Cuuram, 4e JTUCEPTAHTHT B JOCTAThYHA
CTEIIEH CE € 3aM03HAaJl C AKTYAJHUTE MOJIXOAM 3a U3CJIEABAHE U aHAIU3 HA MUKPO
Y HaHO EJIEKTPUYECKUA MPEXKHU.
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3. CboTBeTcTBHE HAa M30paHATa MeTOAMKA HAa H3CJIeBaHe C MOCTaBeHATa
1eJ1 M 32712491 HA TUCePTANMOHHHUS TPY

N30panute METOIM U MOJIEIH 3a pelllaBaHe Ha JeUHUPAHUTE 3a/4a4U Ca
neWHUpAHU KaTO YacT OT CaMHUTE 3aJadyd - MaTEeMaTUYHO M (DU3UIECKO
MOJIeTIpaHe, U3CICABaHMUS Ype3 KOHTPOJEP M CHIIOB Xapayep BHB BepuUTara.
Cnopen MeH Te ca IMpaBUJIHO M30paHU B MPEABHUJ €CTECTBOTO HA THPCEHUTE
pe3yJITaTH.

4. Kparka aHaJUTHYHA XapaKTePUCTHKA HA eCTECTBOTO U OLlEHKA Ha
J0CTOBEPHOCTTA HA MaTepUaJjia, BbPXY KOITO ce rpajasT MPHUHOCUTE HA
AUACEPTANMOHHHS TPY

[IpuHocute ca u3rpajgeHd Ha Oa3ara KakTO Ha MOJEIIHM, Taka M Ha
MpaKkTUYeCKH u3cnensanus. [loayueHure pe3ynratu ca JOCTOBEPHHU.

5. HayuyHu u/mjin HAYYHO-NPUJIOKHU MPUHOCH HA INUCEPTAMOHHUSA TPY]

Jepunupann ca Tpu Oposi HAyUHO-IPUJIIOKHHU, JABa OpOsl NPUIIOKHU
MIPUHOCH U JIBa OpOs METOJIOJIOTUYHH U Y4eOHH NpuHOCcH. [IpuemamM BCUUKU Kato
OCHOBATEJHHU.

6. OueHka 3a cTeNneHTAa HA JJUYHOTO YYACTHE HA IMCEPTAHTA B IPUHOCHUTE

Ha 6a3ara Ha npeacTaBeHUs CIIUCHK C MyOIUKAIIMNA CYUTaM, 9€ TIPUHOCUTE
ca zeno Ha uHX. [[Betomup AceHoB.

7. Tlpeuenka Ha myOJUKAIUUTE MO JUCEPTALMOHHUS TPYI: Opoii,
XapakTep Ha U3AHUSATA, B KOUTO ca oTneyaTanu. OTpaxkeHue B
HAYKaTa — U3M0J13BaHe M HUTHPaHe OT APYIT'M AaBTOPH, B IPYrH
J1adopaTopum, CTPAHHU M P.

[IpencraBeHUsAT CHOUCBK C HaydyHH MyOJUKalMM 10 TemaTa Ha
JUcepTaIusTa ce ChCTOU OT MeT Opos TpynoBe. Bcuuku Te ca Ha aHTIIMHCKY €3UK.
B enna ot X MHK. AceHOB ITbpBH aBTOp. CaMOCTOsATEIHATA ITyOJIMKALIKSA € e/IHa,
a OCTaHAJIUTE Ca B ChaBTOPCTBO C PHKOBOIUTEINS. 32 OTOETA3BAHE €, Y€ B YCTHPHU
0T TyOJMKalMuTe KoJierara € TOCOYeH KaTo TPETH WU YEeTBHPTH ChaBTOP.
Benukn nmyOnukanuu ca myONnMKYBaHM B COOPHHIIM OT MEKIYHAapOJIHU
KoHpepeHIuu, mpeobiiagaBalio npoBeaeHu B briarapus.

[TyOnukanuuTe Ha aBTOpa MPUCHCTBAT B MEXAYHAPOAHUTE Oa3u TaHHU Ha
Scopus, WoS u Research Gate. Hannunu ca u u3BecTeH Opoil IUTHPAHHUSL.

[MonoxwuteneH GaxT e, ue AUcepTanusiTa € pa3padoTeHa B KOHTEKCTa Ha JBa

IpOeKTa — €UH C HAIIMOHATHO (DMHAHCHpAHE W €AUH OT mporpama XOpHU30HT
2020 na EC.
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8. M3moJ3BaHe Ha pe3yJITATUTE OT IMCEPTANMOHHUS TPy B HAYYHATA U
coluaJHaTa NpakTuka. Hajuyue Ha MOCTUrHAT NMPSIK HKOHOMUYeCKH
edexT 1 np. lokymeHTH, HA KOMTO Ce OCHOBABAa TBbPAECHUETO

Pe3ynratute, u3passiBald c€ B OCHOBHA CTENEH B MPOCKTUPAHETO M
peanuzanusara Ha jaboparopuu miargopmu B TY-Codus Morat ja ce U3mo3Bar
32 MHOKECTBO ObJICIIN U3CIICABAHUS HA PEIICHUS 32 MUKPO U HAHO MPEXKHU.

JIOKyMEHTH 3a MOCTUTHAT NKOHOMHYECKH e(PeKT He ca mpeaoctaBenn. Ho
TpsiOBa Ja ce oTOeNexku, Ye ca pa3paboTeHU XapAyepHHU U cCOPTYEpHU pEIICHHUS,
KOUTO CE€ CTPEMSAT KbM MaKCHMAaJTHO MKOHOMHUYHA peain3amus Ha MUKPO U HAHO
EJIEKTPUYECKU MPEKHU.

9. OueHka Ha CHOTBETCTBHETO Ha aBTOpedepaTa ¢ H3MCKBAHUSITA 32
U3rOTBSIHETO MY, KAKTO 1 HA aJleKBATHOCTTA HAa OTpPa3siBaHe HA
OCHOBHHTE IOJIOKEHHSA M MPUHOCHTE HA TUCEPTANMOHHHUS TPY/I

ABTOpedepaTbT aJEKBaTHO OTpa3sBa ChIAbPKAHUETO W IMPUHOCUTE HA
auceptauroHHud Tpy . Odopmen e cbriacHo uznckBanusTa Ha TY-Codus.

10. MHeHus1, NPeNOPBHKHU U OeJIeKKH

ITo chiecTBO, OCHOBHUSAT 00€M Ha AMCEPTALUATA € U3ITBIHEH C XapyepHa
n codtyepHa pa3paboTKa Ha JIaDOpaTOPHU CTEHAOBE 3a H3CJCABAHMUS Ha
HAYMHUTE U CTPATETHUTE 3a YIIPABJICHUE HA EJIEKTPUUYECKUTE PEXXUMHU B MUKPO U
HAaHO MpexuTe. Buaumo e, ye nHkK. ACEHOB aKTUBHO € Y4acTBAJI B TO3U MPOILIEC
Y CBIIECTBEHUAT My MPUHOC TpsiOBa /1a Ob/ie MOAYEPTaH.

[To-HayyHaTa W U3CiEeI0BATEICKA YaCT € KOHIIEHTpUpaHa B riaBu V u VI,
J0KaTo MPEAXOJHUTE TIJaBU ca IO ChIIECTBO ONHMCAHHWE Ha J1adOpaTOPHU
CTEH/I0BE, B UNETO UMIUIEMEHTHPAHE € y4acTBAJI KOJerara.

JpyroTo, KoeTo 3aciykBa Ja Obae 0TOeNA3aHo € 3HAUNTEIHATa CTETEeH Ha
MHTEPAUCHUIUIMHAPHOCT Ha pa3paboTkara. CHIHO ca 3acThIIEHHW 00JIaCTU KaTo
CHJIOBA €JIIEKTPOHHUKA, MUKPOEIEKTPOHHKA, EIEKTPUUESCKH U3MEPBAHUS U JIP.

OcHOBHaTa MU KpHUTHKA € [0 OTHOLIEHWE Ha JUTEpaTypHUs 0030p B
riasa |, KbAeTo ca pasriielaHd KOHKPETHU MPUMEPH 3a PA3IUYHU aHATUTUYHH,
copTyepHH U XapAyepHHU MOXOIU U MIATGHOPMHU 3a U3CIIEIBAaHE HA MPOLIECUTE Ha
yOpPaBJICHHE HAa MHUKPO M HAHO MPEXKU. AHAIU3bT HA CUJIHUTE U ClIadUTE UM
CTpaHU OT IJIeJHA TOYKa Ha JUCEpPTaHTa € TBBbpJE ciiabo 3acThileH. Jluncear u
00001111 M3BOIM Ha 0a3a Ha JUTEPATYPHOTO MpPOYyUBaHe. A T€ ca BaXKHU, Thil
KaTo ca OCHOBaTa 3a (popMyJiMpaHe Ha 1eNTa U 3a/1a4uTe Ha AUCEPTaLUITA.
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Nmam CICOHUTC BBIIPOCHU:

1) KakbB € mMpakTHYECKHUAT CMUCHI OT BhBEKIAHETO HAa CTATU3BM Ha
YyecToTaTa OT HAIIPEKEHUETO Ha OaTepusiTa B €eKCIEPUMEHTUTE C HAHO
Mmpeska B pazaen 4.1 u 4.2 (gur. 58 u 59)? Kak oTKI0HABaHETO HA
YecToTara Ha 3aXpaHBaHe B TakuBa mmpoku nuamazonu (0.5 Hz) ce
OTpa3siBa Ha Ka4YeCTBOTO HA 3axXpaHBaHe?

[To3BosisiBaM cu 1a OTIIpaBs CIeAHUTE NIPENOPHKH 3a ObjeniaTa padora:
1) AKTHBHO U3ITOJI3BaHE HA Pa3pabOTCHHST T'OJIsIM JIabopaTopeH
KOMIJIEKC 32 HAYYHU U3CJIeABAHUS U MyOIMKallMOHHA AEHHOCT, OT
KOHWTO J1a M3JI13aT HOBH M J1a OBbaT MOTBHPACHA HAYIHH (PaKTH.
2) [To-akTHBHO y4JacTHe B MyOIMKAIIMOHHATA ICHHOCT.

11. 3akarw4eHue € SICHA MOJ0KUTETHA MJIH OTPUIATEHA OLIEHKA HA
AUCEPTANMOHHUS TPY/

HMuceprauusata ¢opMmyiaupa W pellaBa akTyalHH HayYHO-TPHIIOKHU
npo6sieMu. ChlecTBEH 00€M OT JucepTalusiTa € NpeAcTaBeHa noj popmara Ha
JOKJIaId Ha MEXITYHAPOIHA KOH(PEPEHIINH, TOCTHITHU B CBETOBHUTE HAy4YHH 0a3U
naHHu. [IpuemaM HayYHUTE NPUHOCH, KOUTO €A MPUBEIEHU B JAMCEPTALUATA U
CUMTaM, Y€ TE€ ca JUYHO JIeJ0 Ha aBTopa. OTHpaBeHUTE KPUTHUUHU OENIeHKKU HE
HaMaJisiBaT CTOMHOCTTA Ha IPUHOCUTE.

Jucepranusta € opopMeHa U OTroBaps Ha M3MCKBAaHUATAa Ha 3aKOHA 3a
pa3BUTHE Ha akajJeMU4HHUs cbhCcTaB B PemyOmnuka bwearapus, I[lpaBunnuka 3a
npusokeHueTo My U Ha IlpaBuiiHuKa 3a yciaoBusTa U peAa 3a npuaoOruBaHe Ha
HayuHu crenenu B TY-Codus.

Ha 6a3a Ha ropen3nokeHuTe MOTHUBH TIpejjiaramMm Ha yBaxaemMoro Hayuno
KypH J1a mpuchau Ha Mar. uHx. L[Beromup CamkoB AceHoB oOpa3oBarenHaTa u
HAay4dHa CTEIEH ,,JIOKTOp® mo HaydHa CIEeLUaIHOCT ,,EIEKTpUYECKH MpEXU U
CUCTEMH .

05.03.2025 r. Perniensenr:

rp. Codus /mout. a-p uwx. Hukonait Hukosnaes/
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Review

on a dissertation for obtaining an educational and scientific degree "Doctor" in
the professional field
5.2. "Electrical Engineering, Electronics and Automation”, by scientific
specialty
"Electrical Networks and Systems".

Author of the dissertation
Ms. Eng. Tsvetomir Sashkov Asenov

Topic of the dissertation
Power system control of in micro and nano networks

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

The development of the modern electricity system is characterized by
complexity and the need for integration of renewable energy sources, which leads
to the need for new management strategies. Tsvetomir Assenov's dissertation is
focused on the research and development of methods for controlling electrical
micro and nano networks, which is essential for improving the flexibility and
sustainability of the electricity system.

The study of modern approaches and methods for control of modes in
electrical micro and nano networks is of key importance for the modern electric
power industry. In this context, Tsvetomir Assenov's dissertation provides
valuable applied scientific and applied engineering contributions that contribute
to the development of smart energy grids.

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

The literature reference to the dissertation consists of 94 sources. Many of
them are in English and are available in world databases, and two are in Bulgarian.
| believe that the dissertation has sufficiently familiarized himself with the current
approaches to research and analysis of micro and nano electrical networks.

3.  Compliance of the chosen research methodology with the set goal and
objectives of the dissertation

The selected methods and models for solving the defined problems are
defined as part of the tasks themselves - mathematical and physical modeling,
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research through a controller and power hardware in the circuit. In my view, they
have been correctly chosen in view of the nature of the results sought.

4. Brief analytical description of the nature and assessment of the
reliability of the material on which the contributions of the dissertation
are built

The contributions are based on both model and practical research. The
results obtained are reliable.

5.  Scientific and/or scientific-applied contributions of the dissertation

Three scientific-applied contributions, two applied contributions and two
methodological and educational contributions have been defined. | accept all of
them as justified.

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

Based on the list of publications presented, | believe that the contributions
are the work of Eng. Tsvetomir Assenov.

7. Evaluation of the publications on the dissertation: number, nature of
the editions in which they are printed. Reflection in science — use and
citation by other authors, in other laboratories, countries, etc.

The presented list of scientific publications on the topic of the dissertation
consists of five works. All of them are in English. In one of them, Eng. Asenov
was the first author. There is only one independent publication, and the rest are
co-authored with the supervisor. It is noteworthy that in four of the publications
the colleague is listed as a third or fourth co-author. All publications are published
in proceedings of international conferences, predominantly held in Bulgaria.

The author's publications are present in the international databases of
Scopus, WoS and Research Gate. A number of citations are also available.

A positive fact is that the dissertation was developed in the context of two
projects — one with national funding and one from the EU Horizon 2020 program.

8. Use of the results of the dissertation in scientific and social practice.
Existence of a direct economic effect, etc. Documents on which the
claim is based
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The results, mainly expressed in the design and implementation of
laboratory platforms at the Technical University of Sofia, can be used for
numerous future studies of solutions for micro and nano networks.

Documents for the achieved economic effect have not been provided. But
it should be noted that hardware and software solutions have been developed that
strive for the most economical implementation of micro and nano power grids.

9. Assessment of the compliance of the abstract with the requirements for
its preparation, as well as the adequacy of reflecting the main
provisions and contributions of the dissertation

The abstract adequately reflects the content and contributions of the
dissertation. It is designed in accordance with the requirements of the Technical
University of Sofia.

10. Opinions, recommendations and notes

In essence, the main volume of the dissertation is filled with hardware and
software development of laboratory benches for research of ways and strategies
for controlling electrical modes in micro and nano networks. It is obvious that
Eng. Assenov has actively participated in this process and his essential
contribution should be highlighted.

The more scientific and research part is concentrated in Chapters V and VI,
while the previous chapters are essentially a description of laboratory benches in
the implementation of which the colleague participated.

The other thing that deserves to be noted is the significant degree of
interdisciplinarity of the development. Areas such as power electronics,
microelectronics, electrical measurements, etc. are strongly represented.

My main criticism is with regard to the literature review in Chapter I, where
specific examples of various analytical, software and hardware approaches and
platforms for the study of micro and nano network control processes are
considered. The analysis of their strengths and weaknesses from the point of view
of the dissertation is too poorly represented. There are also no generalized
conclusions based on the literature study. And they are important because they are
the basis for formulating the purpose and objectives of the dissertation.

| have the following questions:

1) What is the practical point of introducing frequency statism from
battery voltage in the nanogrid experiments in sections 4.1 and 4.2
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(Figs. 58 and 59)? How does the deviation of the power frequency in
such wide ranges (0.5 Hz) affect the quality of the power supply?

| allow myself to make the following recommendations for future work:
1) Active use of the developed large laboratory complex for scientific
research and publication activities, from which new scientific facts can
come out and be confirmed.
2) More active participation in the publication activity.

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

The dissertation formulates and solves current scientific and applied
problems. A significant volume of the dissertation is presented in the form of
reports at international conferences, available in world scientific databases. |
accept the scientific contributions that are given in the dissertation and consider
that they are the personal work of the author. Critical remarks made do not
diminish the value of contributions.

The dissertation has been prepared and meets the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations for its Application and the Regulations on the Terms and Conditions
for Acquiring Scientific Degrees at the Technical University of Sofia.

Based on the above reasons, | propose to the esteemed Scientific Jury to
award Mag. Ing. Tsvetomir Sashkov Asenov with the educational and scientific
degree "Doctor" in the scientific specialty "Electrical Networks and Systems".

05.03.2025 Reviewer:
Sofia /Assoc. Prof. Dr. Eng. Nikolay Nikolaev/
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