CTAHOBUIIE
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Hay4Ha crienuanHocT “ EnekrpocHabnsBaHe 1 eneKTpoo03aBekIaHe Ha IPOMHIILICHOCTTa”
ABTOp Ha AMCEpPTALMOHHMS TPY: Mar. HHK. Atanac Togopos 3axoB
Tema Ha nHCEepTalMOHHUSA TPYX: ,, IHTETUTEHTHUTE MPEXKH U CHBPEMEHHUAT Ipal’
UiieH Ha Hay49HOTO XypH: 1ol. a-p nexk. MiBa YaBaaposa IleTpunHcka

1. AxkTyajqHocT Ha pa3padoTBaHHUsI B JMCEPTAIMOHHMS TPYyd NpodjeM B HAy4YHO U
HAYYHO-NIPHJI0KHO OTHOLLICHHE

N3cnensanusaTa B AUCEPTALMOHHUS TPYJ Ca MOCBETEHU HA ChbBPEMEHHATa M akTyalHa TeMa
3a BHEJpsABaHE M U3IOJ3BaHE HA ,,MHTEIMICHTHU MpPEeXHU' B rpajcka cpeaa. OcoOeHO BHUMaHUE €
00BbpHATO HAa UH(PACTPYKTypaTa 3a 3apekAaHe Ha eNeKTPUUYECKU IPEBO3HH CPENICTBA, KAKTO U Ha
ONTUMM3ALUATA Ha EHEPronoTpedIeHUETO 0T OUTOBH KOHCYMATOpH C 117 €(peKTHBHO HU3I0JI3BaHe
Ha eJIeKTpUYecKa eHeprus B HHTEIUTeHTHUTE rpajoBe. PazpaboTeHure BbB Bpbh3Ka ¢ OCTaBeHaTa
el Ha JAMCepTalMATa MOJENM W aJIrOPUTMH, MO3BOJSBAT Ja CE M3CJIEABAT, AHAIM3HPAT H
YOpaBisiBaT NPOLECUTE B 3apsAAHM CTAaHUUM 3a elekTpomMoOunu. ChIIo Taka B Jyxa Ha
MHTEIUTCHTHUTE MPEXKU € TNPEACTAaBeH alTOpUTBhM 3a paboTa Ha WHTEIWIEHTHA CHCTEMa 3a
CHEepPTUEeH MEHUKMBHT 32 OUTOBU OTPEOUTEINH C LIeJI ONTUMHU3UPAHE Ha pa3Xxo/ia Ha eIeKTPHIECcKa
EHeprusi.

2. CTeneH Ha MO3HABaHe ChCTOSIHMETO Ha MPo0jeMa M TBOpPYeCKAa MHTepHpeTalus Ha

JIUTEPATYPHHUS MaTepHaJl.

JluteparypHuaT 0030p, IPENCTaBeH B MbpBa IjaBa Ha AWCEPTAIMOHHUS TPYJ pasriiekia
aKTyaJTHUTE JOCTIKEHUS B 00JIACTTa HA MHTEIUTEHTHUTE eNEKTPOPa3MPEICTUTEITHI MPEXH, KaTO
¢ Ha0yerHato Ha WH(MPACTPYKTYPHHTE HMHOBAIMU B CUCTEMHTE 32 W3MEpBaHE Ha EJEKTpHYEcKa
SHEeprusl U Te3W 3a 3apeXJaHe Ha EJIeKTPUYECKH MPEBO3HU CPENICTBA, KATO CHIIECTBEHA YacT OT
WHTEJIUTEHTHUTE TpajioBe. Pasrienann ca W CUCTEMH 3a CHEPrHEMH MEHH/DKMBHT 32 OWTOBH
noTpebutenu. To3u nuTEpaTypeH aHanW3 TOKa3Ba aKTyallHOTO CHCTOSHHUE, TMEPCIEKTUBUTE U
TEHJICHIIMUTE B PA3BUTHETO HA WHTEIUTEHTHUTE TPajcKu Mpexu. JlokTopaHThT € pasrienan 107
TUTEpaTypHU U3TOUYHUKA, OT KOUTO 94 ca Ha tatuHuIa, 0 ca Ha KUPWIIKLA, a 13 ca MHTEpHET aapecH,
KaTo MOBEYETO OT TAX ca oT nociaeaunte 10 roauuu.

HanpaBenusat nutepatypeH mnperiies] 1 GopMyIupaHUTe Bb3 OCHOBA HAa TOBA WM3BOJIM, TOBOPH 3a
No0po TO3HaBaHe, OT CTpaHa Ha JIOKTOpaHTa, KaKTO HAa TeMaTa, Taka M Ha CBBP3aHUTE C Hes
poOJIeMHU U TIEPCTICKTUBH.

3. ChoTBeTCTBHE HA H30pPaHATA METOMKA HA U3CJIeBaHe U MOCTABEeHATA 1eJ1 U 3a1a4H

Ha JMCEPTALUOHHUA TPYA ¢ MOCTUTHATUTE IIPUHOCH.

IlenTa Ha nucepTanusaTa € NOBUIIABaHE HAa €(EKTUBHOCTTA Ha €NEKTPOpa3NpeaCIUTEIHUTE
MpeXH B TpaJcKa cpena, IOCPEJICTBOM MpWIaraHe Ha MHTEJIUICHTHO YIPaBJICHUE Ha
enexkTpuyeckure ToBapu. IlocraBeHata 1nen € TBbpAE MIMPOKOOOXBAaTHA, IOpagud KOETO
AOKTOPAHTBHT € OrpaHUYH]I CBOUTC H3CICABAHUsA, KAaTO € pasrjicaal U MoACIHpall aJCKBAaTHO
paboTraTta Ha 3apsSAHHU CTAHIIUH 33 EIEKTPOMOOMIN U € pa3paboTHII alrOpUTHM 32 YIPaBICHUETO
HM. BTOpI/IHT aCIICKT, Ha KOMTO ¢ O6LpHaTO BHHUMAaHHUEC, Ca XWIWIIHUTEC CIrpaJd, KaTo 3a TIX €
MNpEaJIOKEHA CTPYKTypa W MCETOJMKA 3a YIIPABJICHHUE Ha CICKTPUYCCKUTEC TOBApH, KaKTO U
OINITUMH3AlITMOHCH aJITOPUTHM 3a HOTpGGJ'IeHI/IeTO Ha CJICKTPUYCCKA CHECPIUA B TAX.

W30panusaT moaxo Ha aIrOpUTMH3ALMS U MOJEIMPAHE HA MPOLECUTE, U MOJyYEHUTE MPU
MOACITUPAHETO PE3YyJITaTU NPEACTABIABAT yAa4YCH W JOCTBIICH HAYWH 3a aHaJIU3 Ha pa60TaTa n
YOpaBJICHUC Ha 3apsadHU CTaHIHUKU 3a CICKTPUYCCKU IMPEBO3HU CPEACTBA W OIPUMHU3HUPAHE Ha
KOHCyMaluATa HE CIICKTPUUICCKA CHEPIruA B XUIWIIHA Crpaau. B Tpyda uMa CbOTBETCTBUC MCKIY
neira, H36paHaTa METOAMKA U JOCTUTHATUTEC IIPU U3CIICABAHETO PE3YJITATH.

4. HayyHu n/May HAyYHONPUJIOKHHI MPHHOCH HA TUCEPTANNOHHUS TPYA.



OCHOBHHTE HAYYHO-TIPHJIOKHH MPHHOCH B TUCEPTALUOHHUS TPy MOXeE Ja ce 0000msT
KaKTO CJIeJBa!

- Pa3paboten e cumynannonen mozen B cpena MATLAB Ha enekTpocHabauTeTHa CHCTEMA
C IPOMEHJIMB KOHBEHLIMOHAJIEH TOBAp, NpeJHa3HAUCHA 3a 3aXpaHBaHEe Ha TPyMa 3apsIHU CTaHLIUN
3a eJIEKTPUUECKH TPAHCIIOPTHU CpeAcTBAa. MOIETBT € MPUIIOKHUM 32 U3CIICABAHE HA PEKUMHUTE HA
CJIEKTPUYECKUTE TOBAPH.

- PazpaboreH e anroputhm, KakTo U IpOrpaMa 3a YIpaBJICHUE Ha TpyMa 3apsaHN CTaHINH 32
ENIEKTPOMOOHIIH C OTpaHUYCHA U TIPOMEHSIIIA CE BHB BPEMETO MOIITHOCT.

- Pa3zpaboTen e MaTeMaTHYECKH U CUMYJIAlIMOHEH MOJIeNT Ha padoTaTa Ha 3apsaHa CTaHIHS,
KOSITO MMa BB3MOXHOCT 3a paboTa B ABa peXKMMa — KaTO KOHCYMAarop M KaTO HM3TOYHUK Ha
€JIEKTPUYECKa EHEPrUsl.

- Pa3zpaboreH e anroputbM Ha paboTa Ha MHTEIUTEHTHA CUTEMA 32 €HEPrUeH MEHUHKMBHT
Ha JIOMOBE, II03BOJIABAIL €()eKTUBHO U3IOJIBAHE HA EJIEKTPUUYECKA EHEePIHusl.

- PazpabGoTrenu ca onTUMHM3aLMOHHY 33a/1a4H 32 TOBapOBUs rpaduK Ha OUTOBUTE NOTPEOUTENH
Ha €JIEKTpUYECKa €Heprus B JBa Cllydas — IIPU 3aXpaHBaHE OT €JIEKTpUYecKaTa Mpexa U IpH
3axpaHBaHe OT (POTOBOJATAMYHA IICHTpaIa.

OCHOBHMTE NPUHOCH B AMCEPTALMOHHMS TPYJ MOrar Jla ce OTHecaT KbM oOoraTsBaHe Ha
CBILIECTBYBAILUTE 3HAHUS U IIPUIOKEHNE HA HAyYHHU IIOCTY)KEHHS B IIPAKTUKATA U PeIN3UPaHE Ha
MKOHOMHMYECKH e(eKT; I0Ka3BaHe C HOBH CPEJCTBA HA ChILIECTBEHH HOBU CTPAHU B ChILECTBYBAILU
Hay4YHU IPOOJIEMHU U TEOPUH.

5. llpeueHka Ha MyOJIMKALIUUTE O JUCEPTALNOHHMS TPYA

Ilo nucepraumoHHUS TpyJX ca HampaBeHW S5 MyOJuKalMM, BCUYKHUTE JOKJIAad Ha
MexayHapoaHa koHdepeHuus B brearapus — BulEF, ceotBeTHO 2019, 2020, 2021, 2022, 2023r..
Hsma camocrositenHa myOnukanus. J[Be oT myOnukanmuuTe ca B ChaBTOPCTBO C HAay4HHUS
PBKOBOIUTENl HA AMCEPTAHTa, & OCTAaHAIMTE TPH Ca C JBaMa CHhaBTOPH, KATO B HUTO €IHA OT
nyOIMKauKuTe JOKTOPAHTHT HE € Ha IMbPBO MACTO. Beuuku myOnuKaluy ca Ha aHIVIMHCKU €3UK U
ca MHJeKcupaHu B Scopus. KbM MOMEHTa Ha MOATOTBSIHE HA HACTOSIILIETO CTAaHOBUILE ce 3a0esI3BarT
49 nuTHpaHus B SCOpUS Ha BCUYKUTE NET OT MyOJIMKAIMUTE MO TUCEPTALUATA, KOETO CBUAETEIICTBA
3a aKTyaJIHOCTTa Ha TeMaTa U 3HAaYMMOCTTa Ha MOJyYEHUTE OT JUCEPTaHTa PEe3yNITaTH.

CpaBHEHHMETO Ha TIOKA3aTeINTe Ha KaHANAAaTa ¢ MUHUManHuTe u3nuckBanusg Ha HALIU/I u va
TY-Codusa 3a OHC ,,Jlokrop“ moka3Ba, e mo mokazaten ['7 Toit e peanmzupan 80 T., KOETO
HaJXBbPJS MUHUMAITHOTO M3ucKkBaHe oT 30T. ¢ 40Tt.

6. MHeHus, NPeNOPbKH N 0eJIeKKH.

JucepraiiioHHUAT TPy € odopmeH nobpe. [IpaBu Bnedatnenue, ye JuTepaTypHus o030p,
WM MBPBa IJ1aBa OT Tpyna, 3aemMa 47ctp. oT obmo 120cTp. Ha 1sIaTta padoTa ¢ MPUIOKEHHSITA,
JIOKaTO MO-ChIIECTBEHUTE BTOpA, TPETAa M YETBbPTA IJIaBa ca HalMCAaHHU MO-KPAaTKO U HE HAI'BbIIHO
n3dyepnarenHo. Paborara Ou credenuia, ako MMalle Mo-100pO ONMMCaHME Ha Bpb3KaTa MEXAY
pasrienaHuTe 1Ba OCHOBHH Ipo0ieMa, a IMEHHO HHTEIIMTEHTHH MPEXKH 32 3apsiI Ha eIEKTPUICCKA
aBTOMOOWJIM W e€HeproeeKTHBHO yIpaBICHHWE Ha EINCKTPUYECKKHTE TOBapH Ha OHTOBH
MOTPEOUTENH, KAKTO U ONMCAHUE HA OCTAHAJIHUTE 3BE€HA, KOUTO ChCTABIISBAT LSJIOCTHATA KOHICTIIIHS
3a UHTENUTCHTHUTE TPaioBe.

7. 3akir04eHue.

Karo ce umat npeaBua noayuyeHUTE B JUCEPTALMOHHUS TPY I PE3YATATU U MPUHOCH, KAKTO U
KOJIMYECTBOTO M KAa4EeCTBOTO Ha IyOJMKAIMATE KBM HETO, JlaBaM IIOJOXKHTEIHA OIICHKAa Ha
JTUCEPTALlMOHHUS TPYJ M Ipeljaram Ha mar. uHx. Atanac TonopoB 3axoB ga ObJe NpUCHACHA
oOpa3oBareiHaTa ¥ Hay4dHa CTEIeH ,,JlokTop* B 00yacT Ha BHcHIeTo oOpa3zoBaHue 5. TeXHUUECKH
HayK{, TpOopEeCHOHATHO HampaBieHne 5.2. EneKkTpoTexHuka, eIeKTpOHNKa U aBTOMaTHKa, HaydHa
cnenmanHocT “EnekrpocHalsBane U e1eKTpoo03aBekIaHe Ha MPOMHUIIICHOCTTA .

Hara: 27.09.2024 1. YJIEH HA XYPUTO:
/mout. a-p wrxk. W. [etpuncka/



STATEMENT

on a dissertation for obtaining educational and scientific degree "Doctor"
Field of higher education: 5 "Technical Sciences"

Professional field: 5.2 "Electrical engineering, electronics and automation"
Scientific major "Electrical power supply and electrical equipment of industry"
Author of the dissertation: M.Sc. Eng. Atanas Todorov Zahov
Dissertation title: "The intelligent grids in the contemporary cities"
Member of the scientific jury: Assoc. Prof. Eng. Iva Chavdarova Petrinska PhD

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

The research in the dissertation is devoted to the contemporary topic of implementation and
use of "smart grids" in urban environments. Particular attention is paid to the charging infrastructure
for electric vehicles and the connection between the latter and domestic consumers for the exchange
of electricity in the smart city. The models and algorithms developed in relation to the stated aim of
the thesis allow to investigate, analyze and manage the processes in charging stations for electric
vehicles. Also, in the spirit of smart grids, an algorithm for the operation of a smart energy
management system for residential consumers is presented in order to optimize the electricity
consumption.

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

The literature review presented in chapter one of the dissertation discusses the state-of-the-art
in smart grids, focusing on infrastructure innovations in electricity metering systems and those for
charging electric vehicles as an essential part of smart cities. Energy management systems for
residential consumers are also considered. This literature review shows the current status,
perspectives and trends in the development of smart city networks. The PhD student reviewed 107
literature sources, of which 94 are in Latin, 0 are in Cyrillic, and 13 are web addresses.

The literature review and the conclusions formulated on this basis indicate a good knowledge,
on the part of the PhD student, of both the topic and the related problems and perspectives.

3. Relevance of the chosen research methodology with the objective and tasks of the
dissertation work with the contributions achieved.

The aim of the dissertation is to increase the efficiency of power distribution networks in urban
environments by applying intelligent control of electrical loads. The stated objective is too broad,
therefore the PhD student has limited his research by considering and modelling adequately the
operation of electric vehicle charging stations and developing an algorithm for their management.
The second aspect addressed in the thesis are the residential buildings, for which a structure and
methodology for management of the electric loads has been proposed, as well as an optimization
algorithm for their electric energy consumption.

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

The main scientific and applied contributions of the thesis can be summarized as follows:

- A simulation model in MATLAB environment of a power supply system with a variable
conventional load, designed to supply a group of charging stations for electric vehicles, is
developed. The model is applicable to study the modes of electric loads.

- An algorithm is developed as well as a program to control a group of electric vehicle charging
stations with limited and time-varying power.



- A mathematical and simulation model has been developed for the operation of a charging
station that has the ability to operate in two modes, as a consumer and as a source of electrical
energy.

- An algorithm of operation of an intelligent home energy management system allowing
efficient use of electrical energy is developed.

- Optimization problems for the load scheduling of domestic electricity consumers have been
developed in two cases - when supplied from the grid and when supplied from a photovoltaic plant.

The main contributions in the dissertation can be attributed to the enrichment of existing
knowledge and application of scientific achievements in practice and realization of economic effect;
proving by new means of significant new aspects in existing scientific problems and theories.

5. Assessment of the publications on the dissertation

There are 5 publications on the dissertation, all of them papers at an international conference
in Bulgaria - BulEF, respectively 2019, 2020, 2021, 2022, 2023. Two of the publications are co-
authored with the dissertation supervisor, and the remaining three are with two co-authors, and in
none of the publications is the PhD student the first author. All publications are in English and are
indexed in Scopus. At the time of writing, there are 49 citations in Scopus for all five of the
dissertation publications, which testifies to the relevance of the topic and the significance of the
results obtained by the dissertation.

The comparison of the candidate's indicators with the minimum requirements of NACID and
TU-Sofia for the Ph.D. degree shows that in indicator G7 he has realized 79.99 points, which
exceeds the minimum requirement of 30 points by almost 40 points.

6. Opinions, recommendations and remarks.

The dissertation is well structured. It is noteworthy that the literature review, or the first
chapter of the work, occupies 47 pages out of 120 pages of the whole work with the appendices,
while the more substantial second, third and fourth chapters are written more briefly and not
completely exhaustively. The thesis would have benefited from a better description of the
relationship between the two main issues addressed, namely smart grids for charging electric
vehicles and energy efficient management of electric loads of household consumers, as well as a
description of the other strands that make up the overall concept of smart cities.

7. Conclusion.

Taking into account the results and contributions obtained in the thesis, as well as the quantity
and quality of the publications to the thesis, I give a positive evaluation of the thesis and propose to
M. Eng. Atanas Todorov Zahov to be awarded the educational and scientific degree "Doctor" in the
field of higher education 5. Technical sciences, professional field 5.2. Electrical engineering,
electronics and automatics, scientific specialty "Electrical supply and electrical equipment of
industry".
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