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BBPXY JUCEPTALMOHEH TPY/ 3a MOJy4yaBaHE Ha 00pa30BaTEIHA U HAy4yHa CTEIIEH
,»JJOKTOP** KbM IIPO(HECHOHAITHO HAIIPABJICHUE
5.2. ,,EnexTpoTexHuka, €JIEKTPOHUKA U aBTOMATHKa ™, 10 HAy4YHa CIIEUaTHOCT
,,EJIEKTPUYECKU MPEXKU U CUCTEMU .

ABTOp Ha JUCEPTAMOHHHUS TPY ]
mar. ui:k. Kocraaun borociosos Buriios

Tema Ha TUCEepTaLlMOHHUS TPY T
YnpasJ/ieHue Ha CbBPEMEHHH €JIEKTPOCHEPIuiiHUA CHCTEeMH

1.  AxrtyajaHocT Ha pa3paGoTBaHMs B JUCEPTAIMOHHHS TPY]A MP00JeM B HAYYHO U HAYYHO-
NPWIOKHO OTHOIIeHHe. CTeNeH U HUBA HA AKTYAJHOCTTA HAa MP00JieMa U KOHKPETHUTe
3aja4m, pa3paboTeHH B JUCEPTAIUATA

CayuBamure ce npe3 nocjaeHUTe HAKOJIKO TOAMHH I'eONOIUTHYECKH KaTaKJIM3MU J0BeA0Xa J1a
CHWJIHa BOJIATWJIHOCT Ha Il€HaTa Ha €JIEKTPOCHEPIUuaATa, KaTaJIu3UpalKu CTPEMEXUTE 3a
auBepcuUKalMsg Ha eHepruiiHuTe u3ToyHMUM. ToBa B bearapus noBene JO0 — 3HAYMTETHO
YCKOpsIBaHE Ha TEMIIa Ha HAaBJIM3aHE HA UHBEPTOPHO OazupaHa reHepalrs KakTo B €l1eKTPOIpeHoca,
Taka U B pasnpelenuTeNHl Mpexu. MacoBo ce cTposT (OTOBOJITAWYHU LIEHTPAIH 32 COOCTBEHO
notpe0ieHne Ha JOMAaKWHCTBATA, a €JHAa HE MaJIKa 9acT OT TSX ThPCAT U BB3MOXKHOCT 32 HE3aBUCHMO
OT BBHIIHATa Mpeka eJIeKTpo3axpaHBaHe (paOoTEeHKM B OCTPOBEH pEXHM), HOpajad JIOIIU
MTOKa3aTeIu Ha Ka4ecTBOTO Ha nocienHara. C ToBa ce hopMupaT U Taka Hape4eHUTe MUHU, MUKPO U
HaHo Mpexu. Hactosmara aucepramus ce (okycupa BbpXy aKTyaJHUTE HPOOJIEeMH CBBP3aHU
MMEHHO C YyNpaBJeHHE U IMOJ00pEeHHE Ha KaueCTBOTO Ha HANpPEKEHHETO B pa3NpeAeUTEIHUTE
MpPEXH M CTPATEerMu 3a MHTEIUTEHTHO JELEHTPAIN3UpaHO OajaHCHUpaHe Ha MOIIHOCTUTE B MMHU,
MHUKPO U HAHO MPEXH.

2.  CreneH Ha MO3HABaHe CHCTOSIHHETO HA MPO0JeMa M TBOPYECKA MHTEPIPeTAlUs HA
JIMTePaTYPHHUS MaTepHaJl

JIutrepatypHUAT 0030p € pa3BUT B 006eM oT 20 crpanuuu. HeroBoTo chabpxkaHue € aIeKBaTHO
U T10 ChILECTBO 00yciaBs GOpMYJIUPAHUTE U PELICHHU B JUCEpTaIUATa HAYYHO-ITPHIIOKHU TPOOIEMH.
Hanpasenu ca npenparku kM 126 nurepatypau n3touHuny, 100 oT KOUTO ca Ha aHIVIMKWCKU €3UK,
a OCTaHaJIUTE Ha OBJITapCKU.

3.  CnorBercTBHE HAa H30PaHATA MEeTOAMKA HA U3C/IeIBAaHe ¢ MOCTABEHATA 1eJ M 32/1a4i Ha
AUCEPTALUMOHHMSA TPYA

HpI/IHOCI/ITC Ca U3rpaaAcHu Ha 0asaTa KaKkTo Ha TCOPCTUYHH, MOJICIIHU, TaKa U HA ITPAKTHUICCKHU
n3CJICaABaHUs. HonyquHTe pe3yiTatu ca IOCTOBCPHHU.

4.  HayyHu W/WI¥ HAYYHO-TIPUJIOKHHM MPHUHOCH HA TUCEPTANUOHHUSA TPY/]

[IperenuuuTe 3a TPUHOCH Ha KaHauaaTa ca oduio 6 Opos. OT TiIX 3 ca HAYYHO-TIPHIIOKHHU, 2
NpWIOKHU M 1 MerononornyeH. Becuuku nmpuHOCH HaMUpaM 3a OCHOBATENHU U TOJKPENEHH C
HEOO0XOIMMUTE U3CIIEIBAHMS U TIPAaKTHYECKa paboTa.

5. Ilpenenka Ha my0IMKALMHUTE MO AMCEPTALMOHHUS TPY: OpPoii, XapaKTep HA U31aHUATA,
B KOMTO ca oTneyatanu. OTpaxeHue B HAyKaTa — U3M0JI3BaHe H IUTHPAaHE OT APYTH
aBTOPH, B APYI'M J1a00OPaTOPHH, CTPAHM M TP.
3HayuTeIHAa YacT OT pPa3pabOTKUTE M pe3ysTaTure ca NyOnuMKyBaHHM B oO0mo 5 Opos

nyOnukanuu. Bendky ca Ha aHIIIMICKY €3UK U ca IPEICTaBeHU Ha MEKAYHAPOAHU KOH(PEPEHINT —

4 6post Ha koHpepeniuss BulEF ma E® na TY-Codus; 1 6poit B SyYNERGY MED 2022.

[Ty6mukaruure ca ot nepuoza 2020-2023 roaruHa 1 OTpaXXKCHUETO UM B HayKaTa ce u3passiBa B 00110

10 Opost nutupanus. CrnpaBka B 6a3ure 1aHHN 00ade MoKas3Ba CIeIHOTO:
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e [lyb6mukarmus Ne2 e mocoueHo, ue uma 1 nurupane. To obade € caMoIUTHPaHE.
e [lyb6nmukamus Ned e mocoueHo, ue uma 6 nurupanus. Ot Tax obaue 4 6pos ca
CaMOIIUTHPAHE.

YTouHsiBaM, 4€ 3a CAaMOLIUTUPAHE CE CMSITa LIUTUPAHE, TPU KOETO IIUTUPAILlaTa U [IUTUpaHaTa
myOauKanus uMaT ToHe eIMH 00111 aBTop. B To3u cMuchi peannute nutupanus ca 5 6pos. Jobpe e
B OBJIele KaHauIaTa J1a Ce ONUTa OOCKTUBHO JIa OTPa3siBa HAYKOMETPHUYHUTE CH IMOKA3aTeIH.

6. MHeHuSs, NPENOPBKH U Oe1eKKHU

OOeMbT Ha AMcepTalUATa € 3HAYUTENEeH — 162 CTpaHUIM M MO MO€ MHEHHE HaJIXBbpJis
HeoOxoaumoTo 3a npuaodusane Ha OHC Jloktop. Haili-romsimMa Texxect uma riaBa 2, mOCBETEHa Ha
criocobuTe ca mogo0OpsiBaHe Ha KA4eCTBOTO Ha YIPABICHUE HA HATIPEIKEHUETO B PA3NIPEACTUTEITHUTE
MpEeXH. 3aeqHO C JUTepaTypHus 0030p, Te ¢opmupar obem ot 110 crpanmiu. B Hero ca
KOHIIEHTPUPAHH | MO-TOJIIMATa YacT OT MPUHOCHUTE Ha aucepTanusTa. Cuurtam, 4ye ako padoraTa 1mo
riiaBa 2 0sixa OIlle MajKo pa3lIUPEeHU ChC 3a1bJI004YaBaHe HA TEXHUKO-UKOHOMUYECKO CpPaBHEHHUE Ha
pasriegaHuTe CTPATeTuy 3a yIpaBjeHUE HAa HANIPEKEHUETO, U IOMBIHUTEIIHU CHEPTUWHUA aHAJIU3H,
TO TOBa OM (pOopMUPAIIO JOCTATHYHO IPUHOCH 32 YCIIEITHA 3alluTa Ha aucepTauusta. M cnopea MeH
miere Ja IpuIajae 3aBbplicH BU Ha padorata. B To3u cMuchil, paboTara cBbpIleHa B I1aBu 3 U 4
ce siBsiBa Kato ,,00HyC*, KOTO 00aue uma cinaba Koxe3us ¢ Tiasa 2.

B rnmaBa 3 e mpeanokeHa Ma3apHa cxema 3a JAMHAMUYHO IIeHOOOpa3yBaHe, upe3 KOSTO
JCUEHTPATM3UPAHO Ja ce OallaHCHpaT MOIIHOCTUTE B TOCTOSTHHOTOKOBA MpeEXa 3a HHCKO
HanpexxeHue. Cxemara e anpoOupana u ype3 pusndecku ekcrepuMeHT. TeopeTuyHara yact odaye e
nocTa Oerio 3acerHaTra U M3UCKBA OTTOBOPH Ha CIIEIHUTE BBIIPOCH:

e KakBa e KOHKpeTHaTa pyHKLUs, KOATO CTOU 331 ypaBHeHHE (39), kak e n30paHa T U Ha
KakBO ocHoBaHue? Moxke i1 1a Obje apyra GyHkuus?

e B ypasuenue (40), e e nepunupan koedpunrenta k1 n n3001mo He € KOMeHTHpaH edekra
0T BBBEX/JaHE Ha IPOMEHJIMBA IIeHa 3a MpeXoBaTa yciayra. Moxe Ou 1Mo3BoJisiBa OTYMTAHE
Ha (pakTa, e pazIMIHUTE TOTPEOUTENN ca IPUCHEIMHEHN B Pa3IMYHI TOUYKHA Ha MpeKaTa,
KOMTO MMaT pa3iIryHu 0a3uMCHM yCIOBHS IO OTHOILIEHHE Ha Hampexenuero? U
BBBEXK/IAHETO Ha TMHAMHUYHA IIeHa Ha MpexoBaTa yciyra yp. (40) komreHcupa
yHUHUIpaHaTa ce0EeCTOMHOCT Ha eHeprusTa ot yp. (39)?

Brnpeku HAKOIKOTO ¢1a00OCTH Ha JUCEepTalMATa, TS BCE MaK YCIsABa /10 U3BECTHA CTEIEH Jia
Jazie OTTOBOPU HA aKTyaJHW HAYYHU W MPUJIOKHH BBIPOcH. CTHIBT Ha M3JIOKEHHE Ha aBTOpa €
MHOT'0 JJ0OOBp M OTTOBapsi HAa HOPMUTE Ha aKaJeMUYHO nucaHe. Hamupam U 3a rojisiM MO3UTUB TOBA,
4ye B pe3ynTar oT pa3paboTkuTe 0azara Ha Kareaparta € paslIupeHa ChC ChbBPEMEHEH Xapayep H
cotyep, KoeTo OiaronpusaTcTBa ObAeNIaTa HAyYHO-TIPHIIOKHA JICHHOCT.

1. 3akiaoueHne ¢ SICHA MOJIOKUTETHA NN oTpuuaTe/JIHa OEHKA HA TUCCPTALIUOHHUSA TPYA

JlucepTaHThT € MoKa3ajl yMeHHe 3a paboTa C JUTepaTypHH M3TOUHUIM. [luceprauusita
dbopMynupa U pellaBa akTyallHW Hay4YyHO-TIPHJIOKHU mpoOsieMu. Ilpuemam Taka opmynupaHure
Hay4HU [IPUHOCH, KOMTO Ca IIPUBEIEHU B IUCEPTALMATA U CUUTAM, YE TE Ca JINYHO JIEJ0 Ha aBTOpA.
OTnpaBeHnTe KPUTHYHU OETIEKKH HE HaMallsiBaT CTOMHOCTTA Ha IPUHOCHUTE.

Hucepranusita € opopMeHa W OTroBapsi Ha M3WCKBAHMATA Ha 3aKOHA 3a pa3BUTHE Ha
aKaJieMH4Hus chcTaB B PemyOnuka bonrapus, [IpaBunHuka 3a npunokeHueTo My u Ha [IpaBunHuka
3a yCJIOBUSITA U pelia 3a npuaoOuBaHe Ha HayuyHU cTeneHu B TY-Codust.

Ha 0aza Ha ropeunsioxkeHuTe MOTHBH IMpeajiaraM Ha yBakaeMoTo HayuHo >xypH ga mpuchIu
Ha mar. uHXK. Kocragun borocnoBoB BurioB oOpa3oBaTenHata W HayyHa cTemneH ,,JIokTop® mo
Hay4Ha CIEIHAIHOCT ,,ENeKTpUYEeCKN MPEKH U CUCTEMH ‘.

02.06.2024 r. Penensent:
rp. Codust /mon. Hukomait Hukomnaes/
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OPINION

On the dissertation for obtaining the educational and scientific degree "Doctor" in the
professional field 5.2. "Electrical Engineering, Electronics, and Automation,” in the
scientific speciality "Electrical Networks and Systems."

Author of the dissertation
Master Engineer Kostadin Bogoslovov Viglov

Topic of the dissertation
Control of Modern Power Systems

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

The geopolitical upheavals of the past few years have led to significant volatility in electricity
prices, catalysing efforts to diversify energy sources. In Bulgaria, this has resulted in a significant
acceleration in the adoption of inverter-based generation in both power transmission and distribution
networks. Photovoltaic plants for household self-consumption are being built en masse, and a
considerable portion of them are also seeking opportunities for independent power supply from the
external network (operating in island mode) due to poor quality indicators of the latter. This has led
to the formation of so-called mini, micro, and nano grids. The present dissertation focuses on the
current problems related to managing and improving voltage quality in distribution networks and
strategies for intelligent decentralized power balancing in mini, micro, and nano grids.

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

The literature review is 20 pages long. Its content is adequate and fundamentally supports the
scientific and applied problems formulated and solved in the dissertation. 126 literary sources are
cited, 100 of which are in English, with the remaining in Bulgarian.

3. Correspondence of the chosen research methodology with the set goals and objectives of
the dissertation.

The contributions are based on theoretical, model-based, and practical research. The results
obtained are reliable.

4.  Scientific and/or applied-scientific contributions of the dissertation.
The candidate claims a total of 6 contributions, of which 3 are scientific-applied, 2 applied, and

1 methodological. I find all contributions justified and supported by the necessary research and
practical work.

5. Evaluation of the publications related to the dissertation: number, nature of the
publications, and their impact on science — use and citation by other authors in different
laboratories, countries, etc.

Most of the developments and results have been published in 5 publications. All are in English
and were presented at international conferences: 4 at the BulEF conference of the Faculty of Electrical
Engineering, TU-Sofia, and 1 at SYNERGY MED 2022. The publications are from the period 2020-
2023, and their impact on science is expressed in a total of 10 citations. However, a review of the
databases shows the following:

e Publication No. 2 is indicated to have 1 citation, but it is self-citation.
e Publication No. 4 is indicated to have 6 citations, but 4 of them are self-citations.
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| clarify that self-citation is considered a citation where the citing and cited publication share at
least one common author. In this sense, the actual number of citations is 5. It is advisable that the
candidate objectively reflects on their scientometric indicators in the future.

6.  Opinions, recommendations, and remarks.

The dissertation is substantial, with 162 pages, and in my opinion, exceeds what is necessary
for obtaining the PhD degree. The most significant part is Chapter 2, which is dedicated to improving
voltage management quality in distribution networks. Together with the literature review, they form
a volume of 110 pages. The majority of the contributions in the dissertation are concentrated here. |
believe that if the work in Chapter 2 had been further expanded with a deeper technical-economic
comparison of the considered voltage management strategies and additional energy analyses, this
would have provided sufficient contributions for a successful defence of the dissertation. I believe it
would have given a more complete look to the work. In this sense, the work done in Chapters 3 and
4 appears as a "bonus,"” but it has weak cohesion with Chapter 2.

e Chapter 3 proposes a market scheme for dynamic pricing, through which power is
decentralizedly balanced in a low-voltage DC network. The scheme is validated through a
physical experiment. However, the theoretical part is rather briefly addressed and requires
answers to the following questions:

e What is the specific function behind equation (39), how was it chosen, and on what basis?
Could it be another function?

¢ In equation (40), the coefficient k1 is not defined, and the effect of introducing a variable
price for the network service is not commented on at all. Perhaps it allows for considering
that different consumers are connected at various points in the network, which have different
baseline conditions regarding voltage? And does the introduction of a dynamic price for the
network service in equation (40) compensate for the unified cost of energy from equation
(39)?

Despite the few weaknesses in the dissertation, it still manages to some extent to provide
answers to current scientific and applied questions. The author's presentation style is excellent and
meets academic writing standards. I also find it very positive that, as a result of the developments, the
department's base has been expanded with modern hardware and software, which will favour future
scientific-applied activities.

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

The doctoral candidate has demonstrated the ability to work with literary sources. The
dissertation formulates and solves current scientific and applied problems. | accept the scientific
contributions formulated in the dissertation and believe they are the author's original work. The
critical remarks do not diminish the value of the contributions. The dissertation is well-formulated
and meets the requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria, its application regulations, and the regulations for obtaining scientific degrees at TU-Sofia.

Based on the above arguments, | propose that the esteemed Academic Council confer the
educational and scientific degree "Doctor" to Master Engineer Kostadin Bogoslovov Viglov in the
scientific speciality "Electrical Networks and Systems."

02.06.2024 r. Reviewer:
Sofia /Assoc. Prof. Nikolay Nikolaev/
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