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1. AxkTyaaHocT Ha pa3pa0oTBaHUSl B JMCEPTALMOHHUS TPy NpPo6jeM B HAYYHO H
HAYYHO-TIPWJIOKHO OTHOIIeHHe. CTelneH W HUBAa HA AKTYAJHOCTTA Ha mpodjeMa U
KOHKPEeTHHTE 32/1a4M, pa3padoTeHH B JUCEPTAIUATA.

3HaYMMOTO HMHTErPHUpPaHe HAa BH30OHOBSEMH EHEPrHMHM HM3TOYHUIM B EHEPTUHHUS
CEeKTOp, a CBIIO0 Taka M HapacTBAIIOTO pa3BUTHE B 00JacTTa Ha eJNeKTPOHHKAaTa U
MHUKPOKOHTPOJIEpUTE, J0Bene 10 (OPMHPAHETO W BHEAPSIBAHETO HA HOB BHUJI MPEXH —
MHTEIUTeHTHUTE MUKPO U HAaHO MPEXH, II03BOJISABAIY paboTa KaKTO B OCTPOBEH PEKUM, TaKa
W B Tapayen CbC cHcTeMara. Ta3W HOBOCBH3Ja/IeHA CTPYKTypa H3IpaBs TioOaiHaTa
eJIEKTpOEHEepIuifHa cHUcTeMa Ipea HE0OXOJUMOCTTa OT pa3paboTBaHETO HAa HOBH CTPATErMU U
CIIEHapHH 3a MOJOOpPSIBAHETO HA T'BBKABOCTTA M YCTOHYMBOCTTA Ha E€HEPrHifHATA CHCTEMA,
KaKTO U IpeJ He0OX0ANMOCTTa OT 3ala3BaHe KaueCTBOTO Ha JIOCTaBsSHATA €JNEeKTPOCHEPTUs U
aBTOMATHYHO YTIPaBJICHHE B 3aBUCUMOCT OT 33/IaJICHU PEKUMHHU TTapaMETPH.

B To3m KOHTCKCT, JUCCPTALITUOHHUAT TPy Ha HBCTOMI/Ip AceHoB IpeaoCTaBsa LCHHU
HAayYHO-TIPUJIOKHU W MHXKXCHCPHO-IIPUIIOKHU ITPUHOCHU, KOUTO JOIIPHUHACAT 34 PASBUTHUCTO HA
Pa3JIMIHUTE METOAU 34 aHAJIN3 Ha UHTCJIIUTCHTHU eHepFHfIHPI MPCKHU.

2. CremneH Ha MO3HABaHe CHCTOSIHMETO HA MPO0OJeMa U TBOPYECKa MHTEepNpeTalus Ha
JIMTEPAaTYPHHUS MaTepHaJl.

Pasrnemanute ronsm Opoit myomukanuu (94 6p., mpeoOraBamara 9actT OT KOUTO ca Ha
AQHTTIUICKY €3UK U ca MPEACTaBeHH Ha PEHOMUPaHU MEXIyHApOAHH (JOPYMU Mpe3 MOCIETHUTE
TOJIMHM) JaBa OCHOBAaHHE JIa CE HAINPaBH 3aKJIIOYCHHE, Y€ JOKTOPAHTHT B OTJIMYHA CTEICH
MO3HAaBa CHCTOSHUETO Ha mpoliemarukara. Crex TBOpYecKaTa WHTEPIpETAIUs Ha TE3U
nyOnuKanuu SCHO ca AeUHUpaHW LeNTa W 33/]a4iTe Ha JUCepTalHiTa — Ja Ce M3CIIeaBaT
CBhBPEMEHHUTE MOAXOAU M METOJH 32 yIpaBleHHE HA PEKUMUTE B €IEKTPHUECKUTE MUKPO H
HAaHO MPEXH, IMOCPEACTBOM IpWJIaraHe Ha pa3IUIHd MeToau 3a aHamu3. Cumram, de
JIUCEPTAaHTHT B JOCTAaThUHA CTETEH Ce € 3all03HaN C aKTyaTHUTE MOIXOAM 3a WU3CIeABaHE U
AHAJIN3 HAa MUKPO 1 HAHO CJIICKTPUYCCKH MPEKHU.

3. CbOTBeTCTBHE HA u36paHaTa METOAHMKA HA U3CJIC€ABAHEC U MOCTABCHATA 1CJI M 3aJlaYH
Ha TUCEPTALHNOHHUSA TPYA € MNOCTUTHATUTE IMIPUHOCH.

[Ipu u3cnenBanusTa ca MPHIOKEHN MAaTEMAaTUYHU MOJIENT U COQTyepHU HHCTPYMEHTH
3a aHaJM3 Ha MPOIeCH BHb3HUKBAILIM MPU MUKPO U HAHO Mpexu. M3mon3BaHu ca pu3nyecKu



MOJIEIM HAa YCTPOWCTBA M CHCTEMH, BKJIIOYHTEIHO M CHJIOB Xapayep, MOAXOISIIN 3a
Mpech3/IaBaHe Ha YCIIOBUS M CHOUTHS, OOCKTH HA aHAIIN3, KAKTO U 33 M3MUTBaHE HA PU3NICCKU
YCTPOWCTBA M CTpPATETHH 3a YyIpaBICHHWE Ha TOBapd. JIOKTOPAHTHT MPAaBWIHO € H30pai
MOJIeTTUTE (MaTeMaTUIHH U (PU3HUECKU) U COPTYESPHU MHCTPYMEHTH 32 aHAJIN3 U 32 U3IIUTBAHE.
Te ca B ChOTBETCTBHE C MTOCTABEHATA IIeJT M 33/Ia4H HA JUCEPTAIIMOHHHS TPY/ U Ca MO3BOJIWIN
Te Aa OBbJAT MOCTUTHATH U PEUICHN Ha BUCOKO HUBO.

4., HayyHH u/WJId HAYYHO MPHJIOKHH MPHUHOCH HA TNCEPTANMOHHUS TPYI

Hedunupann ca Tpu Opos HayyHO-IPUIIOKHH, ABa OpOsi NMPUIOKHH WU JBa Opos
METOJIOJIOTHYHU ¥ y4eOHH IPUHOCH.

1. Hayuno-npunodtcnu npunocu

e [IpemnoxxeHO € MOJICITHO M3CIICBAHE HA METOAMTE U CPEICTBATA 33 PETyJIUpaHe Ha
HAIPEKECHUETO U YIPaBICHHE HA PSKUMHHTE MTAPAMETPH B €IEKTPHUECKU MUKPO U
HaHO MPEXH ¢ Bb300HOBsiemu J[EN.

e [IpemmoxxeH e moaxox W HAOOp OT pealM3aluy 3a W3CIEIBaHE HA METOIUTE 3a
yVOpaBlieHUE HAa PEKUMHHUTE MApaMeTPH B CIEKTPUYCCKH MHUKPO M HAHO MPEXKH
MOCPEIICTBOM TEXHHKH ChC CUJIOB Xapayep BbB BEpHUTraTa.

e Pa3paboTeHu W Opa3BUTH ca MOIXOAHM M Ca MPEUIOKEHU HAOOP OT TEXHHYECKH
CpEeICTBA 32 MHTEIUTCHTHO YIIPABJICHNE Ha PEXKUMHUTE B MUKPO U HAHO MPEXKH.

2. HHoiceHepHO-npunodicHu NPUHoCU

e Pa3paboteH e HOB M (POB KOHTPOJIEP 32 UHTEIUTEHTHO YIIPABJICHNE HA PEKUMHUTE
rapamMeTpH MOCPEACTBOM U3MEHEHHUE Ha TOBApA.

e PeanusupaHa € ONKWTHA NOCTAHOBKA 33 M3CJICJIBAHE HA YCTOWYMBOCTTA HA CHCTEMaA
ChC CHJIOB XapJyep BBB Bepurata B peanHo Bpeme. CrucremaTa € BHeOpeHa B jal.
VYEEC u e u3nuTtana 4pe3 aHaJM3, penpoaylUpall pa3nagaHeTo Ha eBpomnenckara
EEC ot 04.11.2006r.

3. Memooonozuunu u yyebHu npuHocu

e B pamkure Ha paborata € pa3paboTeH (QU3MYECKH MOJEN 3a HU3CIeABaHE U
M3MUTBaHMUS HA MUKPO, MUHHM U HAHO MPEXU.

e PazpaboteHa e 1abopaTopHa yCTaHOBKa 3a M3ClieBaHUs Ha ycToitunBocTtTra Ha EEC
IIOCPEACTBOM TEXHUKH ChC CHJIOB XapAyep BbB BepUrara.

HpI/IeMaM BCHYKHN KAaTO OCHOBATCIIHHU, IIOJIYYCHHUTC PEC3YJITAaTH Ca OPUTHMHAJIHU U
BHEAPSABAHETO UM € aKTYaJIHO U LIIC 6’13)16 MHOT'O ITOJIE3HO CKOPOIIHOTO UM IIpHJIaraHe.

5. Ilpemenka Ha nyO0aMKAUMHTE MO AWCEPTALMOHHUS TPYyA: Opoil, XapakTep Ha
U3JaHUATA, B KOHUTO ca ornedyaranu. OTpaskeHHMe B HayKaTa - HM3NOJI3BaHe H
HUTHPAaHe OT APYrH aBTOPH, B APYI'H J1a60PaTOPHH, CTPAHH H TP.

KbM mucepranusita ca NpuiIoKeHH S5 myOiuKauuu, MyONIMKYyBaHM B COOPHUIM OT
MEXJIYHapOAHU KOoHGepeHIMH. Bceuuky myOnukanmuu ca Ha aHIVIMHCKH €3UK - €/IHa €
CaMOCTOSITEeNIHA, a OCTaHANUTEe 4 ca B ChAaBTOPCTBO C PBHKOBOAUTENS (TPETU WIM YETBBHPTU
cbaBTop). IlyGmukanuure ca HampaBeHun 3a mepuoga 20172022 r. u HOpUCBCTBAT B
MexayHapoaHuTe 6a3u ganau Ha Scopus, WoS u Research Gate.

6. MHeHusi, NpenoOpPbKH U OeJIeKKH.

CeoiecTBeHaTa HaydyHa M W3CJICIOBATEICKA YaCT € KOHIEHTpUpaHa B riaBu V u VI,
JIOKaTO MPEAXOJHHUTE TJIaBH Ca MOCBETEHU Ha OMHCAaHUE Ha Ch3AA/JICHUTE C Yy4acTUETO Ha



Kojerata JabOpaTOpHU CTeHAOBe. B nucepraniMoHHHS TpyA ca LUTUPAHU JIBa HAY4YHO
U3CIIE0BATEICKU JIOTOBOpA CBBP3aHU C JUCEPTALMOHHHUSA TPYyJA, B KOUTO JOKTOpaHTa €
yuacTBaji. ToBa TOMBJIHUTENHO MOKa3Ba 3HAYMMOCTTa Ha paboTara.

KpI/ITI/I‘-IHI/I 336GJIC)KKI/I KbM JUCCPTANMOHHUA TPy HAMAaM.
[Ipenopbku 3a 6baemIaTa padora:

- Tlone3no Ou O6m0 1@ ce pasmIMpH M3CIEABAHETO HA METOJHUTE 3a YIpPaBJICHHUE HA
PEKUMHUTE TapaMeTpU B eIEKTPUUYECKH MUKPO U HAHO MPEXH, KaTo ce pa3rieaar u
Clly4ay Ha Ha/lIbKHU HECUMETPUU Ha 3aXpaHBaIllaTa eJIeKTpUYecKa Mpexa.

HampaBenara npenopbka He OMalloBakaBa MIOCTUTHATOTO B AUCEPTALIMOHHUS TPY.

7. 3akiI04YeHHe C SCHA IOJIOXKMTEIHA WJIH OTPHLATE/IHA OLEHKA Ha JAMCepTallMOHHUS
TpyAa

JIMYHOTO MU CTAHOBHILIE €, Y€ MPEICTABCHHS TPY € aKTyaJeH U € C BUCOKAa CTOMHOCT.
[IputexxaBa JOCTATHYHO HAYYHO-TPUIIOKHU M HHKEHEPHO-TIPUIIOKHH IPUHOCH.

Marepuanute B AMcepTalMsITa ca OMMCAaHM B HEOOXOAMMATA IIBJIHOTA, U3BOAMUTE U
3aKJIIOYEHHATA Ca MHOTO JJOOpe CTPYKTYpPHpaHU U apryMeHTHpaHU. J(McepTaluoHHUAT TPYA
orroBaps Ha usuckanusatra Ha 3PACPD, [lpaBunnuka 3a npunaraHero Ha 3PACPB u Ha
[IpaBuiHMKa 3a ycIOBHATA U pejia 3a MpuioOuBaHe Ha Hay4Hu creneHu B TY-Codusi.

IIpencraBeHOTO B JOMCEPTALMOHHUSA TPy BHUCOKO HAy4yHO HHBO, HaTpylaH
TEOPETHUYECKU M M3CIEAOBATENICKH ONUT C IOCTUTHATUTE PE3YJITATH B €lHA ChbBPEMEHHA U
aKTyaJlHa 00JIaCT W IMOJIYYCHHUTE HAYYHO-TIPUJIOKHU W HHXKEHEPHO-TIPUIIOKHU MPHHOCH, MU
JaBaT JOCTaThbUYHM OCHOBAHHUA Ja MpenopbyaM Ha YBa)KaeMOTO JKypH Ja MNPUCHIU Ha
Mmar. uHxk. L[Betomup CamkoB AceHOB oOpa3oBareliHaTa M HaydHa cTeneH ,,JIokTop™ B
obnactTa Ha BHclIe oOpa3oBaHHe ,,[exHHMUEeCKH HayKu‘, MpodecroHATHO HampaBlieHUE
5.2 EnexTpoTexHHKa, €EKTPOHWKA M aBTOMAaTHKa™, Hay4YHa CICIHATHOCT ,,EiekTpudecku
MpEKHU U CUCTEMH .

Hara: 10.03.2025r. UiteH Ha HAYYHOTO KYPH: ovvvveriiveerineenressenenes
[non. 1-p nax. Moruo KameHos/



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
Dissertation topic: Control of micro and nano grids states
Scientific supervisor: assoc. prof. Dr. Eng. Rad Stanev

Member of the scientific jury: assoc. prof. Dr. Eng. Yoncho Kamenov, TU-Varna,
Electrical Power Engineering Department

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 significant integration of renewable energy sources in the energy sector, as well as
the growing development in the field of electronics and microcontrollers, has led to the
formation and implementation of a new type of networks — smart micro and nano grids,
allowing operation both in island mode and in parallel with the system. This newly created
structure confronts the global electricity system with the need to develop new strategies and
scenarios to improve the flexibility and stability of the energy system, as well as the need to
preserve the quality of the supplied electricity and automatic control depending on set state
parameters.

In this context, Tsvetomir Assenov's dissertation provides valuable, scientific-applied
and engineering-applied contributions that support the development of various methods
investigating the smart grids capabilities.

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

The large number of publications examined (94 of them, most of which are written in
English and have been presented at reputable international forums in recent years) which gives
grounds to conclude that the PhD student has significant knowledge of the state of the problem.
After the creative interpretation of these publications, the purpose and objectives of the
dissertation are clearly defined — to investigate modern approaches and methods for controlling
the micro and nano grids through the application of various methods of analysis. | believe that
the PhD student became sufficiently acquainted with the current approaches for research and
analysis of electrical micro and nano grids.

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

The research applies mathematical models and software tools for analysis of micro and
nano grid behavior. The physical models used are suitable for reproducing conditions and
events which are subject to analysis, as well as for testing physical devices and load
management strategies. The PhD student has correctly selected the mathematical and physical



models and software tools for analysis and testing. These choices align with the goals and
objectives of the dissertation and have enabled their successful achievement at a high level.

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

Three scientific- applied contributions, two engineering- applied contributions, and two
methodological and educational contributions are defined.

1. Scientific- applied contributions

e A model-based study of methods and tools for voltage regulation and operational
parameter management in electrical micro and nano grids with renewable DERS has
been proposed.

e An approach and a set of implementations for studying operational parameter
management methods in electrical micro and nano grids using power hardware-in-
the-loop techniques have been proposed .

e Approaches have been developed and further refined, and a set of technical tools for
intelligent operational management in micro and nano grids has been proposed .

2. Applied- engineering contributions

e A new digital controller has been developed for intelligent management of system
parameters by smart load management.

e A test setup is implemented to study the stability of a system with power hardware
in the loop in real time. The system is implemented in PSS laboratory and has been
tested by an analysis reproducing the European power system disturbance on
November 2006.

3. Methodological and educational contributions

e A physical model for the study and testing of micro, mini, and nano grids is
developed.

e A laboratory test bench is developed for studying the power system stability using
power hardware in the loop techniques.

| accept all of them as justified, the results obtained are original and their
implementation is up-to-date and it will be highly beneficial their upcoming application.

5. Assessment of the publications related to the dissertation: number, type of
publications where they have been published. Impact on science - usage and citation
by other authors, in other laboratories, countries, etc.

The dissertation includes 5 publications, published in the proceedings of international
conferences. All publications are in English. In one publication the PhD Student is the only
author, and the other 4 publications are co-authored by the supervisor (and third or fourth co-
author). The publications were presented in the period 2017+2022 and are present in the
international databases of Scopus, WoS and Research Gate.

6. Opinions, recommendations and notes.

The essential scientific and research part is concentrated in Chapters V and VI, while
the previous chapters are dedicated to the description of the laboratory benches created with the
participation of the entire team of PSS Laboratory. The dissertation cites two research contracts
related to the dissertation, in which the PhD student participated. This further highlights the
significannce of the work.



I have no critical remarks on the dissertation.
Recommendations for future work:

- Itwould be useful to expand the study with methods for managing system parameters
in electrical micro and nano grids, considering cases of longitudinal asymmetries of
the Electrical Power System.

The recommendation made does not diminish the value of the contributions.

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

My personal opinion is that the presented work is relevant and of high value. It contains
sufficient scientific-applied and engineering-applied contributions.

The materials in the dissertation are described with the necessary details, and the
conclusions and recommendations are very well structured. The dissertation meets the
requirements of the Law on the Acquisition of Scientific Degrees and the Regulations on the
Terms and Conditions for Acquiring Scientific Degrees at the Technical University of Sofia.

The high scientific level presented in the dissertation, the accumulated theoretical and
research experience, acompanied with the results achieved in a modern and contemporary
scientific field with scientific-applied and engineering-applied contributions, provide me with
sufficient grounds to recommend to the esteemed jury to award to Ms. Eng. Tsvetomir Sashkov
Asenov the educational and scientific degree "Doctor" in the scientific specialty "Electrical
Networks and Systems".

Date: 10.03.2025 REVIBWET: ..o
/assoc. prof. Dr. Eng. Yoncho Kamenov/



	Stanovishte ot Yoncho Kamenov_Tsvetomir Asenov_BG
	Stanovishte ot Yoncho Kamenov_Tsvetomir Asenov_EN (rev.1)

