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CraHoBuLWe

oT npod. AMH Manm TpeHgadunos CtamoB
no AucepTauvoHHUA TpyA, pa3paboTeH oT Mar. uHx. Mexven Kagnp XacaH

Tema: OnTumanHa KOHdUrypauumsa Ha WHTENWreHTHW pa3snpeaenuTesnHu
eneKTPUYECKN Mpexu

1.AKTyanHocT Ha npobnema

WarpaxgaHeTo Ha UHTENUreHTHU enexTpuyeckn mpexu (Smart grid) e cBbp3aHo ¢
peluaBaHeTo Ha peavua akTyanHu npobnemw, eavHUAT oT kouto e u3bop Ha
onTUManHa  KoHdurypauusi.  Marematvyeckata  nNocTaHOBKA  Ha  BCSKa
onTUMU3auWoOHHaA 3agadva M3nckea npasuneH nogbop npyu u3bop Ha kpuTepuuTe 3a
ONTUMANHOCT, OrpaHWYMTENHUTE YCNOBUA M CbLOTBETEH ONTUMWU3ALUMOHEH MeToq
cnopen nocraseHarta uen. M3bpaHata tema e ocobeHo akTyanHa B CbBpPeMEeHHUs
Ha4yaneH etan Ha marpaxaaHe Ha Smart grid.

2. CteneH Ha no3HaBaHe CbLCTOAHWETO Ha Nnpobnema

[oktopaHTbT e Hanpasun nogpobeH nutepatypeH o63op. fpoyuun e 138
nutepaTypHU U3TOYHUKA, OT KOUTO 73 Ha kupunuua, 65 Ha natMHuua. HaumHbT Ha
MHTepnpeTMpaHe Ha NUTepaTypHUTe U3TOMHWUM Noka3Ba, Y€ AOKTOpPaHTLT No3HaBsa
CbBPEMEHHOTO CbCTOsIHWE Ha M3cnegBaHus npobnem. Bb3 ocHoBa Ha HanpaBeHUTe
Npoy4BaHUA NO TemaTa, 4OKTOPaHTBLT € Habensizan npaBunHo UenTa, npobnemute m
3afgauvTe 3a nscneasaHe.

3. CwborBercTBME Ha u3bpaHaTta MeToAMKAa Ha u3cneasaHe W
nocraBeHaTa uen M 3agavyv _Ha aOuCepTauMoOHHMA TpyA C NOCTUrHaTuTe

NPUHOCH.

3a Bcska oT HaGensisaHWTe 3a4ayn 3a pellaBaHe B gucepraumsita e cb3gaaeHa
MeToauKa 3a uacneaBaHe, 3a KosAATO e M3bpaH nogxoasuy mMatemaTudeH metoa, C
KONTO ce nocTkra pelleHneTo npwv npeaBapuTenHo obocHoBaHW W u3bpaHu
kputepuun. Taka uabpaHuTe maTeMaTU4HUM MeToaW CbOTBETCTBAT Ha MocraBeHaTa
uen u HabenssaHWTe 3agayn 3a pellaBaHe B gvceprauusTa.

4. NMpnHocHu Ha ancepTaUMOHHUA Tpya

Hay4yHo-NpunoXxHu 1 NpunoxHu NPMHOCK B AMcepTauunnaTa:

o ObGocHoBaHuM ca kpuTepuute 3a uM3bop Ha onTUManHa KoHdUrypauus Ha
Smart grid.

o Pa3paboreHu ca mMeToavku n anroputmu 3a: n3abop Ha onTMManHa cxema 3a
nocTuraHe Ha eHepruiHa edeKkTUBHOCT B pasnpefenutenHute Mpexu c
pa3nNuyHN KoHGWrypauuu, 3a CTPYKTYpeH aHanu3 Ha pasnpeaenurenHu
Mpexu C NpUNoXeHWe Ha TeopuaTa Ha rpadute; metoavku 3a u3bop Ha
onTMManeH BapvaHT Ha npucbeauHssaHe Ha [IEUW kbm pasnpepenutenHu
Smart grid ¢ npunaraHe Ha MaTemaTv4yHaTa TEOpUSA Ha UrpuTe; MeToavky 3a
ONTUMM3ALMS Ha pexrMa No akTUBHA MOLHOCT B xnbpuaHa Smart grid.



e 3a BCMYKM CbCTaBEHW MeToaMKM ca u30paHW pasnUyHUM KpuTepun 3a
ONTUMAarnHocT.

3a BcAka cb3naaeHa METOAMKa € CbCTaBeH anropuTbM U codTyep, C KOWTO ca
NPOBEeEeHN N3YUCTIEeHNs U NonyYeHUTe pe3ynTaTu ca npeacTtaBeny B 06o6uweH sua B
auceptauusata. B MeToaMkuTe ca M3NON3BaHWM ONTMMM3ALUMOHHM — MaTemMaTUYHM
MeToan, Teopus Ha rpadwute, Teopus Ha urpute. MartemaTtuyeckute metoau ca
NPUNOXEHMW NPaBUMHO U pe3ynTaTuTe ca A0CTOBEPHMU.

MpakTuyecka NPUNOXUMOCT

PaspaboteHnte metoauku, anroputMm U codTyep ca NPUNOXUMU Npu
eKcnnoarauus Ha pasnpegenurenHu Mpexu no OonTUMU3NPAHU CXeMU Wu MNpu
npoekTupaHe 1 usrpaxagaHe Ha Smart grid.

Anpob6auun

Pesyntatute oT guceptaumsita ca anpobupaHu Ha 4 HayyHU KOHpepeHuun: B
No-Cnueen, 2019; International Conference on Technics, Technologies and
Education ICTTE, 2019; XXI KoxdepeHuus Ha BCY, anpun 2020; 7™ International
Conference on Energy Efficiency and Agricultural Engineering (EE&AE). IEEE, Ruse,
Bulgaria, 2020.

5. MNpeueHka Ha ny6nukauumTe NO ANCEPTALMOHHUA TpyA

OCHOBHM MOCTWXEHWUA W pe3ynTaTu OT Auceprtaumsita ca nybnukysaHum B 12
nybnukauum, 2 oT KOUTO camocTonTenHu. [lge ot nybnukaumuTte ca pedepupaHu no
SCOPUS. EpgHa ot nybnukaummte e B cnucanve ,Journal of Multidisciplinary
Engineering Science and Technology®, Germany. Bcuuku nybnukauum ca no temaTta
Ha ANCepTaLMOHHUA TPyA Ha OOKTOPaHTa.

MeT ot nybnukauunte ca Hanpasexu npe3 2019 r. n cegem — npes 2020 r., koeTo
nokassa ycuneHa nybnukaumoHHa AEWHOCT MO TeMaTta Ha AucepTauusTa 3a
nocneaHvUTe ABe roauHu.

6. Mpenopbku 1 3abenexku

PaspaboTeHu ca HAKONKO CoTyepHU NPOAYKTU, KOMTO Ca MPUMOXEHN U C TAX
ca nocturHatu pesyntatn. Cammat codTyep He e nokasaH B aguceptauusta. B
6baewm paspaboTku Ha AOKTOpPaHTa e NPEenopPbYMTENHO creunanuanpanma copryep
pa ce npeactasn B MNpunoxeHue KbM Hay4YHUS TPYA.

3aknyeHue:

[oKTopaHTbT npeacTaBs 3aBbplleH HayyYeH Tpya C MOCTUTHATM  Hay4HO-
MPUNOXHN WU NPUNOXHU NPUHOCK, KOUTO We BbaaT nonesHu 3a MNocTpasiBaHe Ha
ONTUManNHW KOHAYrMpauum Ha enekTpudeckut Mpexu. lNpeanaram Ha mar.uHX.
Mexmen Kaaup Xacan ga ce npucbau obpasoBaTtenHo-HayyHaTa cTeneH AOKTOp no
Hay4yHata cneuunanHocT ,EnekTpuyeckn Mpexu u cuctemun® B npochecuoHanHo
HanpaeneHue 5.2 ,EnekTpoTexHuka, enekTpoHmka u aBToMmaTuka“

M3roTeBnn ctaHOBULLETO:
(npod. AMH anmn Ctamos] !
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1. Relevance of the problem
The construction of a Smart grid is related to solving of numerous actual

problems, one of which is the choice of the optimal configuration. The mathematical
formulation of each optimization problem requires the correct selection when
choosing the criteria for optimality, the restrictive conditions and the corresponding
optimization method according to the set goal. The topic is actual at the
contemporary initial stage of building of Smart grids.

2. Degree of knowledge of the state of the problem
The doctoral student made a very detailed literature review. He studied 138
references, 73 in Cyrilic and 65 in Latin. The way of interpreting the literature
sources shows that the doctoral student knows the current state of the researched
problem. Based on the research on the topic, the doctoral student has correctly
identified the purpose, problems and tasks of research.

3.Correspondence of the chosen research methodology and the set goal
and tasks of the dissertation with the achieved contributions
For each of the set tasks for solving in the dissertation a research methodology

has been created, for which an appropriate mathematical method has been chosen,
with which the solution is achieved with previously substantiated and selected
criteria. The mathematical methods chosen in this way correspond to the set goal
and the set tasks for solving in the dissertation.

4. Contributions of the Thesis

Scientific-applicable and applicable contributions of the Thesis:

o Criteria for selecting the optimal configuration of Smart gird are
substantiated.

e Methodologies and algorithms have been developed for: selection of an
optimal scheme for achieving energy efficiency in the distributed networks
with different configurations; for structural analysis of distributed networks
with application of graph theory; distributed Smart gird with application of the



mathematical theory of the games; methods for optimization of the active
power mode in a hybrid Smart gird.

e For all methodologies different appropriate criteria for optimality are
elaborated.

An algorithm and software have been compiled for each created methodology,
with which calculations have been performed and the obtained results are presented
in a summarized form in the dissertation. The methodologies used optimization
mathematical methods, graph theory, game theory. The mathematical methods are
applied correctly and the results are reliable.

Practical applicability

The developed methodologies, algorithms and software are applicable in the
operation of distributed networks according to optimized schemes and in the design
and construction of Smart grid.

Approbation

The obtained results are approbated at 4 scientific conferences: IPF-Sliven, 2019;
International Conference on Technics, Technologies and Education ICTTE, 2019;
XXI Conference of BFU, April 2020; 7t International Conference on Energy
Efficiency and Agricultural Engineering (EE&AE). IEEE, Ruse, Bulgaria, 2020.

5. Evaluation of dissertation publications

The main achievements and results are published in 12 publications, 2 of which
are self-published. Two of the published results are refereed by SCOPUS. One is at
the ,Journal of Multidisciplinary Engineering Science and Technology“, Germany. All
published papers are on the topic of dissertation of the author.

Five of the publications are made in 2019 and seven in 2020, which shows an
active publishing activity during the last two years.

6. Comments and suqgestions

Several software products have been developed and implemented with them.
The software itsclf is not shown in the dissertation. In future developments of the
doctoral student it is recommended to present the specialized software in the
Appendix to the scientific work.

Conclusion:

The doctoral student presents a completed scientific work with achieved
scientific-applied and applied contributions, which will be useful for suffering optimal
configurations of electrical networks. | recommend that M.Sc. Eng. Mehmed Kadir
Hassan to be awarded by the educational-scientific degree of Doctor in "Electrical
Networks and Systems" in the professional field H2_‘Elecrtrical Engineering,
Electronics and Automation”.

Signature:.
(Gani Trendafilov ¢tamov)



