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HacTos1oto ctaHOBHIIIE € M3TOTBEHO B KAUE€CTBOTO MU HA YJICH Ha HAYYHO JKypH Ha3HAYEHO
cbe 3anoBen NeOXK-5.2-51/24.06.2024r. na Pexropa Ha Texuudecku yHuBepcurer-Codus u
MIPOTOKOJI OT ITbPBO 3aceJaHue Ha Hay4dHOTO XypH oT 08.07.2024 r.

1. AktyanHocT Ha pa3pa0oTBaHusi B JAWCEPTAIMOHHHA TPyA Npo0JjieM B HAY4YHO U
HAYYHO-TIPWJIOKHO OTHOWIeHHe. CTelleH M HHBAa HA aKTYaJHOCTTAa Ha mpodjeMa
KOHKPETHHTE 32/1a4M, pa3padoTeHH B JUCEPTALUATA.

B nuceprauuMoHHMS Tpya ce pasriiexaar, U3KIIUUTENIHO aKTyaJlHd MpoOieMHu B
CbBPEMEHHUTE Pa3NpeIesIUTEIHU, MUKPO U HAaHO Mpexu. Pa3paboTreHu ca mMareMaTudecku
MOZEJIH Ha Pa3NpEACIIUTEIHA MPEXKH C IPUCHEINHEHN KbM TAX JIELEHTPAIU3UPAHU CHEPIUITHU
n3TouyHuny. HanpaBeHu ca uscieaBaHus 3a peryjupaHe Ha HMBAaTa HA HAIPEXEHUeE, KaTo ca
M3MO0JI3BaHU [TO3HATH TEXHUYECKH CPEJICTBA, HAMUpaLIH puiiokeHue B mpexxu BH. Coino Taka
ca pa3paboTeHu U XapJyepHHU U COPTYEepHU pELICHHUs] HAMUPAIIX [TPUIOKEHUE B CbBPEMEHHHU
MHKPO ¥ HAHO MPEXKHU.

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

JlucepTaiimoHHUAT TPYHd € B obem oT 158 crpaHuim, KaTo BKJIIOYBA YBOA, 4 TJIaBH 3a
peniaBane Ha GOpPMYyITUPAHUTE OCHOBHU 3aJ]aui, CIIMCHK Ha OCHOBHUTE NMPUHOCH, CIIHCHK Ha
nyOMuKalMuTe MO AHMCepTalusTa W H3MoN3BaHa iureparypa. Lutupanu ca obmo 126
IuTepaTypHU M3TOYHUIM, Kato 101 ca Ha naTtuHuLa ¥ 23 Ha KUPWUIIWLA, @ OCTAHAIUTE Ca
uHTepHeT aapecu. PaboTara BrimrouBa o61mmo 201 ¢urypu u 66 tTabnuiy.

ToBa MU naBa OCHOBaHWE J1a CUMTaM, Y€ JOKTOPAHTHT € 3alo3HAT B IBJIOOYMHA C
pasriexaanus npobjeM M KaueCTBEHO € aHaJIu3upall HaydyHaTa JIMTeparypa MOCBETEHa Ha
Hero. ToBa ce MOTBBpXkKAaBa OT KadeCTBEHO pa3pabOTEHHTE MOJAETH UM HaNpaBEHUTE
W3CIIeABaHNS B MIPEJCTABEHH B TUCEPTAIMOHHHUS TPY.

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

I/136paHaTa METOJHKA HAa U3CJIICABAHE CbOTBCTCTBA HA ITOCTABCHUTE LICIIN U 3aJ1a4M.



4. Hay4yHu /Wi HAYYHO NMPUJI0KHU MPUHOCH HA THCEPTANMOHHUS TPYA:

B npucepranuoHHus TpyJ ce HpeTeHAupa 3a TP HAyYHO IPUIIOKHU U JIBa IPUIIOKHU
IIPUHOCA.
Hay4Ho-npu/10:KHN IPUHOCH

+  [IpeasioxeHo € MOJIEHO H3CIIEIBaHE Ha METOJUTE M CPEICTBATA 3a PEryJIMpPaHe Ha
Halpe)KEHUETO M PEKUMHUTE B  EJIEKTPOPAZNPEACIUTEIIHUTE MpPEXKU C
Bb300OHOBsiemu JIEW, mocpenctBom Habop OT TMOKaszaTeinw 3a OICHKa Ha
CbCTOSTHUETO.

+  AHauM3MpaHM Ca  pPasIMYHM  BB3MOXKHHM  CXEMH 3a  PasBUTUE  Ha
€JIEKTPOPA3NPEACIUTEIIHA MPEXKH B KOHTEKCTA Ha YBEJIMUEHUSIT 5T pa3IpeNeIeHO
pou3BoAcTBO 0T BEU karo ca OLeHEHM NpeauMCTBATa U HENOCTAaTBLUTE IPH
BCAKA OT TSIX.

+  PaspaboTeHa e HOBa apxXUTEKTypa, coPTyepHa U XapyepHa peaan3alus Ha OITMTHA
[IOCTAaHOBKA 32 U3IUTBAHE U U3CJIE/IBAHE HA YCTPOMCTBA U CUCTEMHU B KOHTEKCTa Ha
YCTOWYMBOCTTA U YIIPABJIEHUETO HA EJIEKTPUUECKU MPEXH U CUCTEMHU ITOCPEICTBOM
TEXHHUKHU ChC CUJIOB Xapyep BbB Bepurara.

IIpunoxun

+  Paspaborenn ca HOBM Moxynu Ha nporpamara STATUS, kouTo mHO3BOIABAT
OCBIIECTBSIBAHE Ha I€JITa W 3aJa4uTe€ Ha M3CIIECBAHETO I10 OTHOIICHHE Ha
METOJIUTE M CpEeIACTBaTa 3a pEryJiipaHe Ha HANpEeKEHUETO U PEKUMHUTE B
EJICKTPOPA3NPEICTUTEIIHUTE MPEXKH C Bb300HOBsiemu JIEU.

+ Paspaboren e HOB LU(POB KOHTPOJEP 3a HUHTEIUIEHTHO YIIPaBICHHE Ha
PEKMMHUTE TapaMeTPH NMOCPEICTBOM U3MEHEHHE Ha TOBApa.

Cumutam, ye HMPUHOCUTE ca MOJE3HM 3a HayKaTa M eleKkTpoeHeprerukara. [IpuHocuTe
o0oraTsiBaT ChIIECTBYBAIIOTO HAYYHO 3HAHHE.

5. [Ipenenka Ha My0JUKAIUUTE 1O JUCEPTANNOHHUSA TPY.

KbM aucepranmsaTa ca mpuiiokeHue 5 myOmukanuu, npencraBeHn Ha BUIEF, koiito ca
Buaumu B IEEE n SCOPUS. Benuku 4 my6nukaiyy ca B CbaBTOPCTBO U €/1HA € CAMOCTOSITEIHA.
[Ty6nukanuuTe ca HanpaBeHu 3a nepuona 2020+2023 r.

6. MHeHus, IPENOPBKHU U 0eJ1e:KKH.

B nucepranuoHHus TPy ca MUTHPAHH CEIeM HAYYHO U3CIIE0BATEIICKU IOTOBOPA CBHP3aHH
C IUCEepPTAllMOHHHUS TPYA, B KOUTO JOKTOpPaHTa ydacTBa. ToBa JOMBIHHUTENIHO TTOKa3Ba
3HAYMMOCTTa Ha paboTaTa.
Kputnunu 3a06enexKku TucepTarnoOHHNS TPY I HIMaM.
[Ipenopsku:
v Yacr o1 tuTeparypata ce ayoiupa Ha ObIrapcKu M aHTIMHACKH e3uK, 78/102.
v B paborara uMa JIONyCHATH [eYaTH! rpeniku crp. 38, 76, 268 u npyru.
v' B Gbaemara cu pabora € Xy0aBO JOKTOPaHTa [a HANPaBU TEXHUKO-MKOHOMUYECKH
aHaJN3 Ha PeryJIHpaHe Ha HAIPEKECHUETO B pasriiekJaHaTa Mpexa, upe3 yIpaBiIeHre Ha
PEaKTHBHHUTE MOIITHOCTH OT HHBEPTOPHUTE W HEOTPAHWYaBaHE HA FreHepanusiTa (3aryoun Ha



aKTUBHAa MOIIHOCT B paslpeleiuTeNHaTa Mpeka M MPOIyCHaTH IMOJI3H OT He
MIPOU3BE/ICHA aKTUBHA €HEPTHS).

HanpasennTe npenopbKH HE OMAIOBAKaBa IIOCTUTHATOTO B AUCEPTAIIMOHHUS TPYI.

7. 3akaouenue

Cnen 3amo3HaBaHETO MU C HPEJICTaBEHUS JUCEPTALMOHEH TPy, 3HAYUMOCTTA Ha
IIOCTUTHATUTE PE3YJITATH, ChABPIKALIUTE CE B TAX HAYYHO-IIPHIIOKHU M IIPUIIOKHU NIPUHOCH,
CUMTaM, Y€ JUCEPTALUOHHUS TPYJ OTrOBaps HA M3MCKBAHMATA HAa 3aKOHA 3a Pa3BUTHUETO HA
akajeMu4Husi cberaB B PemyOnmka bearapus u IlpaBunauka 3a HayuyHu creneHu Ha TY-
Codus.

JlaBaM MOJIOKMTEIHA OLIEHKA Ha IPEACTABEHUs AUCEPTALMOHEH TPyA U IpeajsaraM Ha
YBaXaeMOTO HAy4HO >KypH J1a ObJie IpUChACHA 00pa30BaTEe/IHA U HAy4yHa CTEIIEH ,,JJOKTOP” Ha
mar. wHX. Kocramua borocioBoB BuriioB mo mnpodecrmoHanHO HampaBieHue 5.2.
”ENEeKTpOTEXHUKA, CJIEKTPOHUKA U aBTOMATHKA , IOKTOPCKa Mporpama EleKTpruuecKu Mpexu

U CUCTEMH"".

Hara: Yj1ieH HA HAYYHOTO JKyPH:
10.09.2024r. /nou. n-p Aanuen Jdodopusios /



OPINION

on a dissertation for the educational and scientific degree of “Doctor” and its
bibliography

Author of the dissertation: MSc Kostadin Bogoslovov Viglov
Dissertation Topic: “Management of contemporary Power Systems”

Member of the Scientific Jury: Assoc. Prof. Dr. Eng. Daniel Dobrilov, 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 NeO2K-5.2-51/24.06.2024 of the Rector of Technical University of Sofia and a protocol
of the first meeting of the Scientific Jury on 08.07.2024

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

The dissertation addresses, highly topical issues in modern distribution, micro and
nanogrids. Mathematical models of distribution networks with decentralized energy sources
have been developed. Studies have been carried out considering voltage level control using
known technical means used in HV networks. Hardware and software solutions have also been
developed that find application in modern micro and nanogrids.

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

The dissertation is 158 pages in length and includes an introduction, 4 chapters addressing
the main tasks, a list of main contributions, a list of publications and references. A total of 126
references are cited, 101 in English and 23 in Cyrillic, and the rest are Internet addresses. The
work includes a total of 201 figures and 66 tables. This gives me reason to believe that the
doctoral student have deep understanding with the problem and has qualitatively analyzed the
scientific literature. This is confirmed by the qualitative models developed and the research
presented in this thesis.

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

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

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

The dissertation presents three claims for scientific-applied contributions and two applied
contributions.



Scientific-applied contributions:

+ A model study of strategies and means of voltage control in distribution networks with
renewable DER is proposed, using a set of condition assessment indicators.

+ Different possible development scenario of electric distribution networks in the context
of an increased share of distributed generation from RES are analyzed, assessing their
advantages and disadvantages.

+ A novel software and hardware implementation of a test bed has been developed to
examine and investigate systems and devices in context of Power System Stability and
electric grid management using power hardware-in-the-loop techniques.

Applied contributions:

+ New modules of the STATUS software have been developed to enable the realization
of the aim and objectives of the study in terms of methods and means of voltage control
and mode regulation in distribution networks with renewable DES.

+ A new digital controller has been developed for managing grid parameters through
smart load control technic.

| believe that the contributions are useful for science and electricity sector. The
contributions enrich existing scientific knowledge.

5. Evaluation of publications on the dissertation work.

The dissertation is accompanied by 5 publications submitted to BUlEF that are visible in
IEEE and SCOPUS. All 4 publications are co-authored and one is independent. The
publications were made in the period 2020+2023.

6. Opinions, recommendations, and notes.

The dissertation cites seven scientific research contracts related to the topic in which the
doctoral candidate participated. This further demonstrates the significance of the work.

I have no critical remarks to the thesis.
Recommendations:

v" Some of the literature is duplicated in Bulgarian and English, 78/102

v The work contains typographical errors pp. 38, 76, 268, etc.

v"In his future work it is good for the PhD student to make a techno-economic analysis of
voltage regulation in the considered network, by controlling the reactive power from the
inverters and not limiting the generation ( active power losses in the distribution network
and lost benefits from non-produced active power )

The recommendations made do not detract from the achievements of the thesis.




7. Conclusion

After my acquaintance with the presented dissertation, the significance of the achieved
results, the scientific-applied and applied contributions contained therein, | consider that the
dissertation meets the requirements of the Academic Staff Development Act in the Republic
of Bulgaria and the Regulations for Scientific Degrees of TU-Sofia.

| give a positive evaluation of the presented dissertation and propose to the esteemed
scientific jury to award the educational and scientific degree of "Doctor" to MSc Kostadin
Bogoslovov Viglov in the professional field 5.2. "Electrical Engineering, Electronics and
Automation™, doctoral program "Electrical Networks and Systems".

Date: Member of the Scientific Jury:

10.09.2024 / Assoc. Prof. Dr. Daniel Dobrilov /



