CTAHOBULLE

BbpXy AUCepTaunmoHeH Tpya 3a npuaobueaHe Ha obpasoBaTenHa M HaydHa CcTeneH
»00KTOP“, B 06nact Ha Bucwe obpasoBaHue 5. TexHudeckn Hayku, [NMpodecnoHanHo
HanpasreHue: 5.2. EnekrpoTexHuka, enekTpoHnka n aBTomatuka, HayyHa cneumanHocT
EnektpocHabasaBaHe n enektpoob3aBexgaHe Ha NPOMULLINEHOCTTA.

ABTOp Ha gucepTaUMOHHUA TPyA: Mar. uHxX. ATaHac TogopoB 3axoB

Tema Ha AucepTaunMoHHUA TpyA: VIHTENUreHTHUTE MpPeXu U CbBPEMEHHUAT rpag
UsroTBun ctaHoBuweTo: npod. A-p uHx. MeBanno CrtecaHoB CTosAHOB, PyceHcku
yHuBepcuteT ,AHren KbHues®, cbrnacHo 3anoseq Ne OXK- OXK-5.2-65 ot 19.07.2024 r.
Ha PekTtopa Ha TexHudeckn yHuBepcuteT - Codma n MNpotokon Ne1/24.07.2024 r. ot
3acefaHve Ha Hay4HOTO Xypw.

1. Tema n akTyanHoCT Ha AucepTaLUOHHUA TPya

AncepTaumoHHUAT Tpya uM3cnefBa CbBPEMEHHW TEXHWYEeCKUM pelleHus 3a
narpaxgaHe v ynpasreHue Ha pasnpeaenuTenHn enekTpudeckn Mpexu 3a ocurypsiBaHe
Ha ernekTpo3axpaHBaHeTO Ha 6uToBM nOTpedbuTenn M Ha 3apsagHU CcTaHuMM 3a
eneKTpn4eckn NpeBo3Hun cpeactea. CbBpeMeHHUTE eNekTPUYECcKn Mpexu ca nsrnpaBeHu
npeg peavua npeavsBUKaTencTtBa KaTo HenpekbcHaTo yBenuyaBaHe ©Oposi Ha
eneKTpPUYEeCKNTe KOHCYMaTOpu, W3UCKBaAHUSA 3a YynpasBfieHMe Ha erekTpuyeckarta
eHeprnd, KnbepcurypHocT, U3MCKBAHUSA KbM KayeCTBOTO Ha erekTpuyeckata eHeprus,
HanNU4MeTo Ha ronam 6por AeueHTpanUanpaHn eHeprmmHn N3ToYHUUM 1 ap. EamH ot
Ha4yMHUTE 3a peLLeHne Ha YacT OT Te3n 3aJa4vv € UHTErpUpaHeTo Ha BCUYKN eNeMeHTH
B efgHa obLla MHTeNUreHTHa Mpexa, KaTo Mo TO3M HayMH Ce AaBa Bb3MOXHOCT 3a
nogobpssaHe Ha nponyckaTenHus kKanaumteT, ONTUMU3MpaHe Ha noTpebrneHneTo u
HaTOBapBaHeTO, OrpaHn4YaBaHe Ha NpPeKbCBaHUATA Ha ernekTpo3axpaHBaHETOo, a Taka
CbLLO M 3a NOBMLLABaHE Ha eHeprumMHaTa CUrypHOCT U eHeprunHata ePeKkTUBHOCT npu
M3NON3BaHETO Ha erekTpudecka eHeprus B XunuwHute crpagn. HacrtoswaTta
ancepTtaums  aHanuaumpa v npobnemuTe, CBbp3aHM C yBenuyaBawma ce 6pon
erekTpu4eckn aBToOMOBUNIN N U3UCKBaAHUATA KbM Mpunexaiwiarta UHgpacTpykTypa —
3apsgHn cTaHuun WMarpaxgaHeTo Ha WMHTENUreHTHU Mpexn [aBa Bb3MOXHOCT 3a
yrnpaBrieHMe Ha enekTpuyeckuTe ToBapu M ONTUMU3MpaHe Ha noTpebneHneTo Ha
enekTpuyecka eHeprusa B XnnuwHuTe crpagu. Bcuyko ToBa onpefens akTyanHocTTa Ha
ANCepTaLNOHHUA TPy, KaKTO B HAY4YHO, Taka U B HAyYHOMPUIOXHO OTHOLUEHUE.

2.CteneH Ha MNO3HaBaHe CbCTOAHMETO Ha nNpobnema KM TBOpYecKa
MHTepnpeTauus Ha nUTepaTypHUA maTepuan

[vcepTaunMoHHMAT Tpya € HacoveH KbM M3ydaBaHETO W BHeApsSBaHETO Ha
WHTENUIEHTHN eNieKTPUYECcKn MpeXun Npu usrpaxgaHe Ha 3apsgHata MHdpacTpykTypa
3a €efeKkTpMYeckn aBTOMOOUNM M ONTMMAaNHOTO noTpebneHne Ha enekTpuyeckaTa
eHeprvs B XXunuwHuTe crpagu. lNpeacraBeHnAaT gucepTaumoHeH Tpya € B 0oy obem ot
124 cTp., KaTo BKMKYBa YBOA, 4YETUPWU TrnaBuW, OCHOBHM TMPMHOCKU, CAUCBLK Ha
nybnvkaummTe nNo gucepraumsita U ManonasaHa nutepartypa. Liutnpanm ca o6wo 107
nntepaTypHu U3TOYMHUUM. Bcuukm nutepatypu ca Ha natmHuua, a 10 ot 14X ca ot
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cneunanuavpanmn cantose ot VMIHTepHeT. 3anuckata e unctpupara ¢ 50 purypu n 14
Tadbnuuw.

[duncepTaumoHHUAT TpyA Ha mar. nHx. ATaHac Togopos 3axoB e B ob6nacT, nsmckeaila
KOMMNETEHTHOCT W MNpuUTEXaBaHeTO Ha cneunduyHM no3HaHuMa B obnactrta Ha
EnektpocHabgsiBaHe wn  enektpoob3aBexgaHe, KomyHukauuun, EnexkTpuyecku
namepBaHunda, KomnioTbpHUM cuctemn, ABToMaTuka, MatemaTtumka, MaTemaTtnyecko
mMoaenupaHe u ap. Te ca NpunoXeHu nNpu opraHn3npaHeTo, NpoBeX4aHeTO U aHanusa
Ha npoBefeHUTe n3crneaBaHns.

ATtaHac TogopoB 3axoB EMOHCTpPMpA BUCOKa CTENeEH Ha No3HaBaHe Ha npobnema,
KOMMEeTEHUMN N 3HAHWS, BKIIOYUTENHO 3@ CMHTE3 N OLeHKa, HeobxoanumMun 3a peluaBaHe
Ha Kni4oBuM npobnemn B ccepaTta Ha HayyHUTe macnenBaHus. 1o TO3M HauYMH Ton e
NnoBULIMA CBOATA KBanudukaums W ce e u3rpagun Kato wuscnegosaTern, KOWUTO
AEMOHCTpPMpPa OPUrMHANHO MUCIIEHE U KPUTMYECKO OCMMUCIISIHE Ha Hay4YHM U Hay4HO-
NPUITOXHN BBMPOCH.

3. CboTBeTCTBME Ha M3bpaHaTa MeToAMKA Ha U3cneaBaHe UM NocTtaBeHaTa uen
M 3a4aym Ha AMcepTauUOHHUA TPYA C NOCTUrHATUTE NPUHOCU

OcHoBHaTa Uen Ha guceptaumdara e noBuwaBaHe Ha edqeKTUBHOCTTa Ha
pasnpefenuTeniHATe MpPEeXn B CUNHO ypbaHu3upaHu panoHu, 4Ype3 BHegpsiBaHE Ha
WHTENUIEHTHN MPEXM W ynpaBfeHne Ha enekTpuyeckute ToBapu. Ha Tasm 6asa ca
bopMynmMpaHn YeTUpyn OCHOBHU 3aa4vn 3a peluaBaHe.

OcHoBHUTE MeTOaAM Ha paboTa, N3NoN3BaHU NPy NOCTUraHETO Ha NoCTaBeHaTa uen
N pellaBaHETO Ha 3ajadnTe ca. TeOpeTUYeH aHanm3 U CUHTE3, MaTemMaTUyecko
mMoaenunpaHe n ontummnsauus. PaspaboteHn ca mogenu un ca pa3paboTeHn nporpamu 3a
nscneaBaHe Ha pabortata Ha 3apsiAHMTE CTaHUMW Ha enekTpu4eckute aBToMobunu.
CwuHTesupanun ca Matlab mogenu n nporpamu 3a nscnegpaHe Ha paboTtarta Ha 3apsgHUTe
CTaHUMN Ha enekTpuyeckuTe aBToMOOWNM, AaBaliy Bb3MOXHOCT 3a u3crneaBaHe
paboTata Ha 3apsgHa cTaHuusa B gBaTa pexuma - G2V n V2G, T.e. B pexum Ha
KOHCYMMpaHe Ha erieKTpuyecka eHeprus M pexuM Ha M3TOYHWK Ha eriekTpuyecka
eHeprus.. NpegnoxeH e anropnTbM 1 cUMynaums 3a ynpasneHue Ha paboTaTta Ha rpyna
3apsiaHN CTaHUMM U MeToAMKa 3a ynpaBrieHWe Ha eNekTPUYECKUTE TOBapU B XUIULLHN
crpagn. Bcnuko TOBa € NO3BOMWMNO Ha AOKTOpaHTa Aa MOCTUrHe uenta M U3NbIiHU
3aa4ynTe Ha BUCOKO HaAY4YHO HUBO.

MpencraseHoTo NMpunoxeHne 2 e gokasaTencTtso 3a BHeApsSBaHe Ha pe3ynrature
OT AucepTtaumsaTa B y4ebHMs npouec 1 NoTBbp)KAaBaT 3Ha4YMMOCTTa Ha paspaboTkaTta
3a HaykaTa 1 npakTukaTa.

Hanunue e cboTBeTCTBME Ha M3bpaHaTa MeToAMKa Ha M3crnegBaHe C nocTtaBeHaTa
uen Ha gucepTauMoHHUS Tpya.

4. OCHOBHM NPUHOCK Ha AUCEepPTaLMOHHUA TPyA
Mpuemam 3asiBeHUTE OT OOKTOpPaHTa 3 HAYYHO-MPUITOXHU U S MPUNOXHN NPUHOCK.
Te oTpassiBaT OCHOBHUTE pe3ynTaTh OT Hay4yHUTEe U3crneaBaHnsa B guceprauusaTa.

5. UanbnHeHMe Ha OCHOBHUTE KpuUTepumn u nsnckeaHma sa OHC ,,aokrop*
MybnukaunoHHaTa [EVWHOCT Ha Mmar. uHX. ATaHac TogopoB 3axoB MokpuBa
MUHUMAarHUTE N3NcKBaHnA KbM KaHgmaatute 3a OHC ,gokTop®. Ton geknapupa 80 To4Yku
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no nokasarten [7. Bcuykn matepmann, NoAroTBEHM 3a peleH3npaHe umaT Bpb3ka C
Hay4YHou3cnegoBaTtesnckaTa v nNpunoXxHa AenHOCT Ha mar. uHx. AtaHac TogopoB 3axoB.

6. NpeueHka Ha nyGnMkauunTe No AUCepTaUNOHHUA TPYA

Pesyntatute oT pgucepTaumsita ca nybnukyBaHu B 5 nybnukauun. Bcuuku
nyénukauum ca B CbaBTOPCTBO C Hay4yHUsi My pbKoOBoAMTEN U ca pedepupaHn wu
nHaekcmpann B SCOPUS. HanpaBeHaTa cnpaBka nokasea, 4e kbMm 30 centemBpu 2024
r. Tom nma 54 uutupanma mn h-index = 3. ToBa Mn gaBa OCHOBaHWe Aa npuema, 4ye
pe3yntatute OT paboTaTa MO guceptauMsita ca CTaHanu [OCTOsIHME Ha HayyHaTa
OBLUHOCT Y Hac 1 B YyxbuHa.

7. MHeHus, npenopbKu U 6enexkn

OCHOBHUTE M1 3a6eNeXKN N NPernopbku KbM AUCEPTALMOHHMS TPy ca peaakuMOHHN
— TPYAHO YEeTUMW HaZNUCKU Ha HSKOM Urypu, no-rofisiMa KOHKpeTuka B U3BOAUTE KbM
oTAernHuTe rnaeu, No-3aabnboYeH aHanM3 Ha Nosly4YeHnTe pe3ynTtati U OTKPOsiBaHe Ha
HOBOCTUTE M NpeaMMmcTBaTa Ha paspaboTtka. OcHoBHaTa MU Npenopbka e Aa NpoabrkaTt
n3cnefBaHusiTa No NpPeaiokKeHUs MHXEHEPHO-TEXHUYECKN noaxoa U aa ce nybnukysat
pesyntaTute B pEHOMUPAHU MeXOyHapoaHW CrncaHus.

8. 3akntouyeHue

lMpeacTaBeHUST MK 3a CTaHOBULLIE AMCEPTaUMOHEH TPy OTroBaps Ha U3MCKBaHuATa
Ha 3PAC B Penybnuka bbnrapusa u lNpaBunHuka 3a ycnosusaTa u pega 3a npygobusaHe
Ha Hay4yHu cTeneHn B TexHuyeckn yHuBepcuteT — Codpus, cbabpxa 060CHOBaHU U
LeneHaco4YeHn nscneasaHus, n paspaboTkm no hopmynupaHata uen n 3agaym B HeEro.

Cuntam, 4Yye nocrtaBeHaTa Uen e NnocTurHaTa U JaBaM MOSIOXUTENHa oLeHKa Ha
AncepTaunoHHNa Tpya.

Mpeanaram Ha Hay4HOTO Xypwu Oa npucban obpasoBatenHata M HayyHa CTeneH
-AOKTOpP“ Ha mar. uHX. AtaHac TogopoB 3axoB, B O6nacT Ha BucLue obpa3oBaHue 5.
TexHn4yeckn Hayku, NpodhecrnoHanHo HanpaeneHue: 5.2. EnekTpoTexHuKka, enekTpoHuKka
n aBTomMaTuKa, HaydHa cneumnanHoct EnektpocHabasBaHe u enektpoob3aBexgaHe Ha
NPOMMULLINIEHOCTTA.

01.10.2024 r.
Naroteun,

NMPO®. A-P UHX. UBANNTO CTE®AHOB CTOAHOB
UneH Ha HayyHomo xypu



POSITION

on the dissertation work for awarding the educational and scientific degree “PhD”, in the
field of higher education 5. Technical sciences, professional field 5.2. Electrical
engineering, electronics, and automation, Scientific Specialty Power Supply and
Electrical Equipment of Industry.

Author of the dissertation: MSc. Eng. Atanas Todorov Zahov

Topic of the dissertation work: Technical diagnostics of electrical equipment in
industry

Position by: Prof. PhD Eng. lvaylo Stefanov Stoyanov, Angel Kanchev University of
Ruse in accordance to Order No. OX-5.2-65 ot 19.07.2024 of the Rector of the Technical
University-Sofia and Protocol No. 1/24.07.2024 from a meeting of the scientific jury.

1. Topic and actuality of the dissertation work

The dissertation analyzes real technical solutions for the construction and
management of distribution electric networks to provide power supply to household
consumer stations and chargers for electric vehicles. Modern electrical networks face a
number of challenges such as further increase in the number of electrical consumers,
requirements for electrical energy management, cyber security, requirements for
increasing the efficiency of electrical energy, availability of a large number of
decentralized energy sources, etc. One of the ways to solve some of these tasks is to
integrate all the elements into a common smart grid, thus enabling the improvement of
throughput, optimizing consumption and load, limiting power outages, and increasing of
energy security and energy efficiency in the production of electrical energy in residential
buildings. The present dissertation also analyzes the problems related to the increasing
number of electric cars and the requirement for the adjacent infrastructure - charging
stations. The construction of intelligent networks makes it possible to manage electric
loads and optimize the consumption of electric energy in residential buildings. All this
determines the relevance of the dissertation both in scientific and applied science terms.

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

of literary material

The dissertation work is aimed at the study and implementation of intelligent electrical
networks in the construction of the charging infrastructure for electric cars and the optimal
consumption of electrical energy in residential buildings. The presented dissertation has
a total volume of 124 pages, including an introduction, four chapters, main contributions,
a list of publications on the dissertation and references. A total of 107 literary sources
are cited. All literature is in Latin, and 10 of them are from specialized Internet sites. The
note is illustrated with 50 figures and 14 tables.

The dissertation of MSc Eng. Atanas Todorov Zahov is in a field that requires
competence and the possession of specific knowledge in the field of Power Supply and
Electrical Furnishings, Communications, Electrical Measurements, Computer Systems,
Automation, Mathematics, Mathematical Modelling, etc. They are applied in the
organization, conduct and analysis of the conducted research.



Atanas Todorov Zahov demonstrates a high degree of problem awareness,
competencies and knowledge, including synthesis and evaluation, necessary to solve
key problems in the field of scientific research. In this way, he has increased his
qualifications and established himself as a researcher who demonstrates original
thinking and critical thinking of scientific and scientific-applied issues.

3. Compliance with the selected research methodology and the objective and

tasks of the dissertation with the contributions achieved

The main objective of the dissertation is to increase the efficiency of distribution
networks in highly urbanized areas, through the implementation of smart networks and
the management of electrical loads. On this basis, four main tasks to be solved are
formulated.

The main work methods used in achieving the set goal and solving the tasks are:
theoretical analysis and synthesis, mathematical modeling and optimization. Models
have been developed and programs have been developed to study the performance of
electric vehicle charging stations. Matlab models and programs have been synthesized
for researching the operation of charging stations of electric cars, giving the opportunity
to study the operation of a charging station in both modes - G2V and V2G, i.e. in the
mode of consumption of electrical energy and the mode of source of electrical energy.
An algorithm and simulation for managing the operation of a group of charging stations
and a methodology for managing electrical loads in residential buildings are proposed.
All this has allowed the doctoral student to achieve the goal and complete the tasks at a
high scientific level.

The presented Appendix 2 is evidence of the implementation of the results of the
dissertation in the educational process and confirms the significance of the development
for science and practice.

There is compliance of the chosen research methodology with the set goal of the
dissertation work.

4. Contributions to the dissertation work
| accept the 3 scientific-applied and 5 applied contributions requested by the PhD.
They reflect the basic results of research in the dissertation.

5. Fulfilment of the basic criteria and requirements for the educational and

scientific degree “PhD”

The publication activity of MSc Atanas Todorov Zahov meets the minimum
requirements for the candidates for the educational and scientific degree “PhD”. He
declared 80 points on the D7 indicator. All materials prepared for review are related to the
research and applied activity of Atanas Todorov Zahov.

6. Assessment of the publications on the dissertation work

The results of the dissertation have been published in 5 publications. All publications
are co-authored with his supervisor and are referenced and indexed in SCOPUS. The
reference made shows that as of September 30, 2024, it has 54 citations and h-index is
3. This gives me reason to assume that the results of the work on the dissertation have
become available to the scientific community at home and abroad.



7. Comments, Recommendations, and Notes

My main remarks and recommendations to the dissertation work are editorial - hard-
to-read inscriptions on some figures, greater specificity in the conclusions to the individual
chapters, a deeper analysis of the obtained results and highlighting the novelties and
advantages of the development. My main recommendation is to continue research on the
proposed engineering approach and publish the results in reputable international journals.

8. Conclusion

The presented dissertation for the position meets the requirements of the Law for
Higher Education, the Law for the Development of Academic Staff in the Republic of
Bulgaria, and the Rules for the Terms and Conditions for the Acquisition of Scientific
Degrees at the Technical University - Sofia. It contains reasonable and purposeful
research and developments in the formulated purpose and tasks in it.

My conclusion is that the goal set has been achieved and | give my positive
assessment of the dissertation work.

| suggest the scientific jury award the educational and scientific degree "PhD" to MSc
Atanas Todorov Zahov, in the field of higher education 5. Technical sciences,
professional field: 5.2. Electrical Engineering, Electronics and Automation, Scientific
Specialty Power Supply and Electrical Equipment of Industry.

01.10.2024

PROF. PHD ENG. IVAYLO STEFANOV STOYANOV
Member of scientific jury



