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CTAHOBUUIE

BBpXY OUCEPTALMOHEH TPy 3a NpuaobuBaHe Ha oOpa3oBaTelIHa H Hay4YHa
creneH ,,/loxtop*

ABTOp Ha AHcepPTallHOHHMA TPYA: Mar.uHx.Mexmen Kagup Xacan

Tema na nuceprannoHHus TpyA: OnTHMAIHA KOH(UIypauHs Ha
HHTEJIHIeHTHH pa3fpee/IHTE/IHH eJIeKTPHYECKH MPexH

YneH Ha Hay4HO XKypH: npod. a-p Hukona ITerpos Muxaiinos, DHC,
cbriiacHo 3anosen Ne OX-5.2-111 ot 04.11.2020 r. Ha Pextopa Ha Texuudyecku
yHuBepcureT — Codus, npod.au.unx.Mean Kpanos

1.AKTya/lHOcT Ha pa3paGoTBaHHsi B AHCEPTALHOHHMS TpPyA mNpobJieM B
Hay4YHO H HAYYHOIIPHJIOXKHO OTHOUIEHHE

W3rpaxxgaHeTo Ha HHTEJIMIeHTHH enexTpuyecku Mpexu (MEM) e cBwpp3aHo ¢
NPUCBEIMHABAHE KbM TAX Ha [ELEHTPAIU3UPAHH CHEPrHHHH H3TOYHMIIM
(IEV).B TO03M ciny4ait onTumusupane koHdurypauusta Ha HWEM 3a
OCHI'ypsiBaHE BHCOKa HAJEXXIHOCT Ha eJIeKTpOCcHablAsBaHETO M KauyeCTBO Ha
JOCTaBsiHATa eJIeKTpUYeCKa eHeprusi Ha MOTpeOUTENUTe € OT IMbPBOCTENEHHO
3HayeHue. JJOKTOPaHTHT OBOCHOBaBa KPUTEPUHUTE 3a ONTUMAIHAa KOHQHIypaLus
Ha pa3riieXIaHUTe MpEeXH,IIPpOBeXa BapUaHTHH H3CJIEABaHUsA 3a TAXHATa
eHepruiiHa e(eKTHBHOCT,M3MI0/I3Ba MeTOoAa ,ThpCeHEe C Bb3BpblUaHe" 3a
onpefelsHe MUHHMAJIHHUA ITBT MEX/y pa3inyeH Opo# 3axpaHBallld W3TOYHHLH
¥ 1roTpebuTe]l B €JHA MHOTOKOHTYpHa Mpexa,pa3paboTBa METOAMKH 3a
ONTHMajieH BapHaHT 3a NpuckeauHsBaHe Ha JIEM B Mpexu npu pasinvyHH
KpUTEepHH. 3a Te3u AEHHOCTH € Hy)XHa A00pa TeOpeTHYHa NOAroTOBKa, KaKBaTo
Mar.uix. Mexmen Kagvp Xacan npurexasa./[uceprauusra JonbiBa obemMa oT
3HaHHUA ,KOMTO Ca aKTyaJIHH 3a ChBpEMEHHaTa eHepreTUKa.

2.CTeneH HAa MO3HABaHe CHCTOSSHHETO Ha IMpobiemMa H TBOpYeCKa
HHTEpIpeTalHA HA JIHTepaTypHHs MaTepHaJl

ITpoyuenu ca 138 (cTo TpuaeceT ¥ OCeM) JUTEPaTypHH H3TOYHMKA (CTaTHH H
IOKJIaA¥ Ha TMPECTHXXHM MEeXAYHapoOHH GOpPYMH, CTaHOapTH, KHHIH,
aBropedepatd M Op.).JlucepTaHTHT aHaau3Wpa CXeMHH peleHus B
kinacuyeckute 1 UEM mpexu.Tol nocouysa OCHOBHHUTE Hay4HH HallpaBJICHHS B
obnactra Ha KoH¢urypauud Ha IEM u obocHoBaBa LesiTa Ha M3CJI€BAHETO-
ONTHMH3HpaHe KOH(Urypauuute Ha pasnpenenurenny MEM.O630pbT B MbpBa
rjaBa 6u 6uUn ome MNO-NOJE3eH ,aK0 B Hero 6sxa NpeacTaBeHH W ApPYrH
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pe3ynTaTu OT M3CJieIBaHMs Ha OBIArapcku HaydyHH pabOTHHIM.3a pealn3vpaHe
Ha ofsBeHaTa nen Mar.umx.Mexmen Kagup Xacan minanvpa 4 (4etupn)
OCHOBHH 3a/1a4 3a pelllaBaHe.

3.CroTBercTBHe Ha M36paHaTa METOAMKA HAa H3cjieBaHe M NOCTaBEHaTa
LeJ1 M 3ala4YH Ha JHCEPTALIMOHHHS TPYA € MOCTHrHATHTE MPUHHOCH
JloKTOpaHTBT pa3paboTBa HSKOJNKO METOAWKHM 3a M3cieiBaHe (3a H3Gop Ha
ONTHMAajlHa CXeMa 3a €HepruiiHa e(QeKTUBHOCT, 3a CTPYKTYpPEH aHalu3 Ha
Mpe€XH,3a OIITHMAaJIEH BapyaHT Ha npucbkeauHsBade Ha JIEW,3a onTuMu3anus Ha
pexxumMa 110 akTHBHa MouHocT B xubpunHa MEM), KOUTO He ca CTPYKTYpHpPaHH
no obmonpuetuss HauuH.Hanpumep ,B MeToaukara 3a u360p Ha ONTHMAalleH
BapHaHT 3a NpucbeauHsBaHe Ha JJEV kbM efeKTpuuecka Mpeka TOW OUPEKTHO
OIKCBa CaMO aNropuTbMa ,I10 KOATO ce paboTH ,3a 1a ce u3bepar KpUTEpUUTE H
OLIEHHU TSAXHATa 3HAYHMOCT.

[IpueMaM TO3W MoaXod U CMSATaM ,4e pa3paboTeHUTe METOAMKH ChbOTBETCTBAT
Ha [IOCTaBEHMUTE 3a pelllaBaHe 3aJja4d M IOCTUTHATUTE [IPHHOCH.

4.HayyHHu H/MJAHM Hay4YHONPHJIOXKHH H TNPHJIOKHH TPHHOCH Ha
AMCEPTALMOHHHS TPYA

OueHsiBaM NPUHOCHUTE B JUCEpTALUATa KaKTO ClIe/iBa:

A .Hay4yHOIpUI0XXHU IPHHOCH:

e Meroauka 3a ONTHMM3ALMS pexuMa Ha pabora B xubpuana MEM no
KPUTEPHS MUHUMAJIHU 3ary6y Ha MOILHOCT;

e MeToAMKY ¥ IpOrpaMHO OCUTYpsiBaHE NPH M300p Ha ONTHMAJIEH BAPUAHT
3a npucbeauusBaHe Ha JIEM xbM pasmpefenuTeslHa €JIEKTpUYCCKa
Mpexa.

B.IIpunoxxeH npuHoOC:

e MeToaMka 3a CTPYKTYpPEH aHalIU3 Ha pasNpelNesUTEeNIHH €JIEKTPUYECKH
MpEXH.

[TonyyeHuTe pesynTaTd OT H3CJIEIBaHUATA MOraT Ja Ce H3I0J3BaT IIpH
pelliaBaHe Ha 3a/layH, CBbP3aHHU ¢ €pEKTUBHOTO H3MOJI3BaHE Ha WEM.
5.IIpeneHka Ha MyGJHKAIHHTE MO AHCEPTALHOHHHS TPy

Mar.uax.Mexmen Kagup Xacan pasBuBa aKTHBHa  ITyOJHIMCTHYHA
neitnocT.OCHOBHUTE Hay4YHHM pe3yJdTaTH OT IIPOBEACHOTO H3CJIE[IBaHE Ca
ny6aukyBasM B 12 (nBanagecer) craTun.OT TAx 8 (oceM) ca HanpaBeHH B
neyaTHOTO u3zaHue ,,U3sectus Ha TY —CnuBen . He ¢bM NOJIy4YHs CIIpaBKa 3a
IIUTUpaHE Ha Te3W CTaTHH OT JApyru aBTopH. IIpenopbryBaM Ha NTOKTOpAaHTa na
TMPOAB/DKA MyGIMIMACTHYHATA CH JEAHOCT W y4acTHE ¥ B APYT¥M pEeHOMHpaHH
HALMOHAJIHU ¥ MEX/yHapOIHH HayYHH W3JaHHs y Hac U B YyXOHHa.
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6.Muenus,npenopbLKH U GesieKKH
OcHOBHHTE MU KOJIErHaJlHH MPENOPHKH Ca :

e Ifenra u 3amauute 3a pemaBaHe 6u Tps6Bano na ce ¢opmynupar

Clie[l H3BOAUTE B aHATMTHUHHUS 0630p ,HanpaBeH B TbpBa I71aBa;
e B IlpunoxeHue kpM paborara TpsibBaile na ce MNpeICTaBH IO-
6orarta 6a3a OT AaHHH 33 U3BBPIUEHUTE IPECMATAHHUS.

HanpaBeHusiT koMeHTap He OTMeHs ¢akTa ,4e JUCEPTAUMOHHHUAT TPyHN HMa
3aBppiIeH Xapakrep.IIpoBeneHOTO H3CneABaHe MocTUra oOsiBeHaTa 1ell.
7.3akm04enne
IIpencraBeHaTa qucepTalus OTroBaps Ha H3MCKBaHHUATa Ha 3aKOHA 3a pa3BUTHE
Ha akageMU4HHs cbcTaB B Peny6nuka benrapus, [IpaBunHuka 3a npunaraHetro
Ha 3aKoHa 3a pa3BUTHETO Ha aKaJeMH4YHUs cbcTaB B Penybnuka bwirapus,
3akoHa 3a BHCIUETO 0Opa3oBaHHE U OOLIOMPHETHTE MpOLENyPHH MpaBHia 3a
npuagobMBaHe Ha HayyHH CTelMeHH M 3aeMaHe Ha aKaJeMUYHH NIIbXHOCTH B
yHuBepcuteTure.O6siBeHaTa ueal M 3agaYyd 32 peliaBaHe  ca
usneadexu.[Ipeanaram na 6s0e npuaobura obpa3oBaTeHaTa U Hay4Ha CTEMEH
wJoktop“ ot wmar.umx. Mexmen Kamup XacaH B 061acT Ha BHCLIETO
obpasoBaHHe:  TexHM4ecKH  HayKd, TpodeCHOHalHO  HalpaBieHHe:
ENeKTpOTeXHHKa, €eNeKTpOHHKa M aBTOMaTHKa, Hay4YHa CIEeLHaTHOCT:
EnexkTpu4ecku MpexH ¥ CHCTEMH.

11.12.2020 r. YeH HA HAYYHO KYPH . ooocoeoeesconcs

Pyce /mpod. a-p urx. H. I1. Muxaitnos, DHC/
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OPINION

on a dissertation for obtaining an educational and scientific degree "Doctor"

Author of the dissertation: M.Sc. Mehmed Kadir Hassan
Dissertation topic: Optimal configuration of intelligent electrical distribution networks

Member of the scientific jury: Prof. Dr. Nikola Petrov Mihailov, DHC, according to Order Ne OZh-5.2-
111 of 04.11.2020 of the Rector of the Technical University - Sofia, Prof.DSc.Eng. Ivan Kralov

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

The construction of smart grids (IEN) is associated with the connection to them of decentralized
energy sources (DES). In this case, optimizing the configuration of IEN to ensure high reliability of
electricity supply and quality of electricity supplied to consumers is of paramount importance. The
doctoral student substantiates the criteria for optimal configuration of the considered networks,
conducts variant researches for their energy efficiency, uses the method "search with return” for
determining the minimum path between different number of power sources and user in one multi-
loop network, develops methodologies for optimal connection of DES in networks under different
criteria. These activities require good theoretical training, such as M.Sc. Mehmed Kadir Hassan owns.
The dissertation complements the amount of knowledge that is relevant to modern energy.

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

138 (one hundred and thirty eight) literature sources have been studied (articles and reports at
prestigious international forums, standards, books, abstracts, etc.). The dissertation analyzes circuit
solutions in classical and IEN networks . He indicates the main scientific directions in the field of IEN
configurations and substantiates the purpose of the study - optimizing the configurations of
distribution IEN. The review in the first chapter would be even more useful if other results of
research by Bulgarian scientists were presented in it. To achieve the announced goal, Mehmed Kadir
Hassan, M.Sc., plans 4 (four) main tasks to be solved.

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

The doctoral student develops several research methodologies (for selection of optimal energy
efficiency scheme, for structural analysis of networks, for optimal variant of DES connection, for
optimization of the active power regime in hybrid IEN), which are not structured in the generally
accepted way. For example, in the methodology for selecting the optimal option for connecting DES
to the electricity grid, it directly describes only the algorithm used to select the criteria and assess
their significance. | accept this approach and | believe that the developed methodologies correspond

to the tasks set for solving and the achieved contributions.
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4. Scientific and / or scientifically applied and applied contributions to the dissertation
| evaluate the contributions to the dissertation as follows:
A.Scientifically applied contributions:

* Methodology for optimization of the operating mode in hybrid IEN according to the criterion of
minimum power losses;

* Methodologies and software for selecting the optimal option for connecting DES to the electrical
distribution network.

B. Applied contribution:

* Methodology for structural analysis of electrical distribution networks.

The results of the research can be used in solving problems related to the effective use of IEN.
5. Evaluation of the publications on the dissertation

Mehmed Kadir Hassan, M.Sc., develops active journalistic activity. The main scientific results of the
research are published in 12 (twelve) articles. 8 of them (eight) were made in the printed edition
"The Proceedings of TU-Sliven" | have not received a reference to quoting these articles from other
authors. | recommend the doctoral student to continue his journalistic activity and participation in
other renowned national and international scientific journals at home and abroad.

6. Opinions, recommendations and notes

My main peer recommendations are:

» The purpose and tasks for solving should be formulated after the conclusions in the analytical
review made in the first chapter;

« A richer database of the calculations had to be presented in the Appendix to the work.

The made comment does not cancel the fact that the dissertation work has a completed character.
The conducted research achieves the announced goal.

7. Conclusion

The presented dissertation meets the requirements of the Academic Staff Development Act in the
Republic of Bulgaria, the Regulations for the implementation of the Academic Staff Development Act
in the Republic of Bulgaria, the Higher Education Act and the generally accepted procedural rules for
obtaining scientific degrees and holding academic positions in universities. The announced goal and
tasks for solving have been fulfilled. | propose M.Sc. Mehmed Kadir Hasan to obtain the educational
and scientific degree ,, Doctor “in the Higher Education area:Technical sciences, professional field:
Electrical engineering, electronics and automation, scientific specialty: Electrical networks and

systems.
10.12.2020 Member of the scientific jury:..........
Ruse / Prof. Dr. Eng. N.P Mihailov, DHC /
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