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HayuHa cneuuanHocT: Enekmpudecku mpexu u cucmemu

U3rotBun peueH3usTa: npo¢. O0-p uHK. KocmaduHw [poses

KocmaduHoes

PeueH3usima e uzzomeeHa 8b3 ocHoea Ha 3anoged OXK-5.2-111—
04.11.2020 2. Ha Pekmopa Ha TY-Cogpus u [lpomokon om nbpeo
3acedaHue Ha Hay4Homo Xxypu.

1. AKTyanHocT Ha pa3paboteHus B AOucepTauUOHHUA TpyA
npo6nem

N3zpaxaHemo Ha uHmMenuzeHmHu enekmpudecku mpexu (MEM)
U3UCK8a MSAXHOMO CbOPbLXAasaHe CbLC CLBPEMEHHU asmomamu3upaHu
cucmemu 3a ynpassneHue, ¢ KOMIoMBbpPHa U KOMyHUKaUUOHHa mexHukKa,
Kkoemo cb30aea npedrocmasku 3a fnosuwiasaHe Ha egheKkmusHama
paboma Ha enekmpoeHepauliHama cucmema, 3a criocobHocmma 3a
caMo8b3CmaHo8si8aHe Ha HelHU enemeHmu cned MpeKkbLceaHe Ha
ennekmpocHabsieaHemo u 3a 8 b3MOXHOCM 3a 08yCMpPaHHO 3axpaHeaHe
Ha nompebumenume.

Temama Ha Oucepmauusma e akmyanHa u uscnedsaHemo e
roceemeHo Ha onmumusupaHe Ha KoHguaypayusma Ha WIEM c
omyumaHe Ha  U3uckeaHusma, npedsiesieaHU  Kakmo  KbM
mpaduyuoHHUMe, maka U KbM UHMeNUu2eHmMHUme Mpexu.



OcobeHo 3HayeHue npu mbpceHe Ha onmumaliHa KoHguaypayus Ha
UHMenuaeHmMHU  pasnpecenumenHu  efIeKmpuYecku Mpexu uma
nodébopbm Ha Kpumepuume 3a onmuMu3ayus, Yulimo u3bop 8
pasnpedenumenHume MpexXu Cce YCoXHsiea nopadu pasnuyHume
UHMepecu Ha cobcmeeHuyume Ha Mpexama, Ha NnpucbLeOuUHeHUmMe KbM
Hesi OeyeHmpanu3upaHu rnpoussodumenu u Ha nompebumernume.

TbpceHemo Ha onmumarnHa KOHghuaypauusi Ha pasnpeoenumernHu
MEM npu pasnuyHu Kpumepuu 3a nocmueaHe Ha eHepauliHa
egeKkmusHocm, MUHUMAaNIHU UHeeCmuUyuu u ornmumanHa CmpyKkmypHa
HadexoHocm ca akmyarnHu 3adayu 3a pewasaHe 8
efleKmpoeHepaulHUs CeKmop.

2. CteneH Ha Nno3HaBaHe Ha CbCTOSAHUETO Ha npobnema

LokmopaHmbm e npoyyusn CbB8PEeMEHHOMO CbCMOsSHUEe Ha
npobnema. Nonssan e 138 numepamypHuU u3Mo4YHUYyU, om Koumo 65 ca
Ha namuHuya u 73 Ha Kupunuya.

Cned npoy4ysaHe U aHanu3 Ha Hacokume rnpu cmpykmypupaHe Ha
MEM, ocobeHocmume npu ¢hopmMupaHe Ha Kpumepuume 3a 83eMaHe Ha
onmumarnHu peweHuss 8 pasnpedenumenHume Mpexu 3a CpPeoHo
HanpexeHue, OokmopaHmbm e Habenssan uenma, npobnemume u
3adavyume 3a uscnedsaHe.

3. CroTBeTcTBMEe Ha u3bpaHaTa MeToAMKa Ha wu3lcneasBaHe WU
noctaBeHata uUen M 3a4ayM Ha AucepTauMoOHHUA Tpya C
NOCTUrHaTUTE NPUHOCH

3adavume & ducepmayuoHHUsi mpyd ca peweHu C MooxXoosawo
npednoxeH nodxod u uzbpaH mamemamuyeH mMemoO 3a MPuIoXeHue.
MsnonseaHa e  MamemamuyHama  meopus  Ha  2pagume,
MamemamuyHama meopusi Ha uzpume U onMuUMu3ayuoHHU memoou, ¢
Koumo 8 KOHKpemHume cryyau ce nocmuaam OOCmOo8epHU
pesynmamu.

3a pewasaHe Ha HabenszaHume 3adadyu & OucepmauyuoHHuUsi mpyo
ce npunazaHe KOMMIOMBbPHO MmodenupaHe U paspabomka Ha
crieyuanuaupaH coghmyep KbM KOMMOMbpHama cucmema Ha kameopa
 EnekmpomexHuka, enekmpoHuka U UHGOPMAaUUOHHU MmexHoroauu" 8
Nro-CnuseH.



4. KpaTKa dHANUTUYHaA XapakTepucTuka Ha AunceptTaunoHHUA
TPyA

LucepmauyuoHHusm mpyd e e obem om 128 cmpaHuyu, Kamo
8K/royea yeo0l, 5 enasu, 3aKo4YeHUe ¢ OCHOBHUME MPUHOCU, CMUCHK Ha
nybnukayuume o ducepmauyusima u u3nosizeaHama numepamypa.

B nbpea enasa ce pasanexdam cmpykmypume Ha mpaduuyuoHHuUme
pasnpedenumerniHu Mpexu 3a CpeOHO HanpexeHue, ocobeHocmume,
koumo mpsbea Oa ce omyumam pu  OCmMposisaHe  Ha
KOHbueypauusma Ha UHmMenua2eHmMHu pasnpedenumernHu
enekmpuyvecku mpexu. [lpasu ce 0boCcHOBKa Ha Kpumepuu 3a 83emMaHe
Ha peweHuUA npu ekcnnoamauyus Ha pasnpedenumenHu UEM.
Habensseam ce uenma, HepeweHume npobnemu u 3adayume 3a
uscrniedeaHe. YcmaHoesiga ce, 4e onmumarsiHa KoHgueypauyusi Ha MEM
Moxxe Oa ce usbepe rno eOUH unu HAKONIKO om CrieOHUMe Kpumepuu:
MUHUMarHU 3a2ybu Ha MowHoOcm;, MakcumasiHa HadexoHocm,
OucKkoHmMupaHu pa3xodu; docmambyHa nponyckamernHa crnocobHocm Ha
Mpexxama, MUHUMaIHU pa3xodu 3a npou3eodcmeo Ha eflekmpoeHepausi
om GeueHmpanu3upaHu enekmpoeHepauliHu usmoyHuyu (HEN).

Bbe emopa anasa e cbcmaseHa Memoduka u cogpmyep 3a oueHKa Ha
eHepauliHama eghekmusHocm 6 pasnpedenumerniHume Mpexu npu
npomMsiHa Ha msixHama KoHguzaypauyusi. Cbc cbcmaseHama mMemoouka
ce nposexda eapuaHmMHo uscnedsaHe Ha eHepauliHama egheKkmusHoCcm
npu U3MEHeHue Ha KOHguzypauyusma 6 HopmarneH u credasapueH
pexum Ha pasnpedenumenHume MEM. C paspabomerHama memoduka u
cb30adeHus anzopumbM Moxe Oa ce usbupa onmumarnHama cxema Ha
Mpexama 3a rfocmuzaHe Ha eHepeauliHa egekmusHocm o oea
Kpumepus: QUCKOHMUpaHu pa3xodu u 3a2ybu Ha MouwHocm.

B mpema enasa e paspabomeHa Mmemoduka 3a npoeexoaHe Ha
CMpyKmypeH aHanu3 Ha pasnpedenumernHu efieKmpu4yecku Mpexu.
MMpunaza ce Mamemamu4Hama meopusi Ha epaghume 3a 0a ce u3credsa
cmpykmypHama Halexo0Hocm. 3a Mo-C/IOXHU KOHguaypayuu, OC8eH
Kpumepusi 3a HadexOHocm, ce ebeexOam OOoMb/IHUMEsIHU Kpumepuu:.
Kamo uHeecmuyuu 3a u3zpaxdaHe, OocmambyHa npornycKkamesHa
crnocobHocm Ha Mpexama u 0p. [NposedeHume u3criedeaHusi nokassam,
ye HSAKOU OM CbCMaseHUme eapuaHmu Ha KoHguaypayuu Ha
eflekmpu4yeckama Mpexa ydoesnemeopsieam  U3UCKeaHusima  3a



MUHUMANHU  uHeecmuuyuu unu  OdocmambyHa  NponycKkamesHa
crnocobHocm Ha enneMeHmume, HO He ca onMuMa’siHu om a2re0Ha moyka
Ha cmpykmypHa HadexdHocm, Koemo e om 3HayeHue npu u3bop Ha
onmumareH eapuaHm.

[nasa yemebpma e noceemeHa Ha u3bop Ha onMumarsieH eapuaHm
3a npucbeduHsisaHe Ha OeueHmpanuiupaHu npou3eooumenu Ha
enekmpoeHepausi kbm WIEM. PaspabomeHu ca 0s8e Memoduku u
cogpmyep 3a u3bop Ha onmumarnieH sapuaHm 3a fpucbeOuHsisaHe Ha
AEVN koM  enekmpudyeckama  Mpexa C  [PUflOXeHue  Ha
MamemMamu4yHama meopusi Ha uepume U C U3rnofi3saHe Ha meopusima
Ha epagume npu npedsapumenHo uzbpaHu kpumepuu. Memodukama ¢
npunazaHe Ha MameMamuyHama meopusi Ha uepume ekrysa u3bop
no Kpumepuume: OUCKOHMupaHu pa3xodu, 3az2ybu Ha MmowHocm u
donbaiHUMENIHU pa3xodu 3a ocuaypsieaHe Ha nponyckamesHama
cnocobHocm Ha enekmponposodume. Memodukama C npusioxeHue Ha
meopusima Ha epacghume npunaza Kpumepuume: MUHUManHu 3a2ybu Ha
MOWHOCM, MUHUMAJIHO KoJ/ludecmeo HedocmaseHa eHepaus U
duckoHmupaHu pa3xodu. W3yucneHusima 3a onmumalsieH eapuaHm
Mozam 0Oa ce u3sbpwam o e8ceku om rnocoyeHume Kpumepuu. [lo
masu Yacm om u3cnedsaHusima Ha OoKmopaHma ca HanpaseHu ose
nybnukauyuu c pegepeHyus no SCOPUS.

B nema enasa ce cwbcmass MemooOuka U ansopumsMm 3a
onmumu3auyusi Ha pexuma rno akmueHa MouwjHocm e xubpudHa EM npu
Kpumepull 3a MUHUMaINHU 3agybu Ha MowHocm C fpunazaHe Ha
mMamemamuy4yHu Memoou 3a onmumu3auyusi. [lpunazam ce Osa
MamemMamu4Hu memooda 3a onmumu3ayusi. memooda Ha
HeonpedeneHume MHoxumenu Ha JlagpaHx u epadueHmHus memoo.
CbcmaseHume memoOuku ca npunoxumu 3a MEM c pasnuyeH 6polu
2eHepupauwu UsmoyHuUyU.

C maka nposedeHume u npedcmaseHu pesynmamu om u3credsaHusi
nocmaseHama uesn e nocmuaHama u HabenszaHume OCHO8HU 3adayu
ca peweHu.

5. MpuHoOCK Ha aucepTaLUOHHUA TpyA

lMpuHocume 8 ducepmayuoHHUSA mpyO ca HayYHO-NPUITOXHU:



e CbcmaseHa e Memoduka u cogpmyep 3a u3bop Ha
onmumalsiHa cxemMa 3a [ocmuz2aHe Ha eHepauliHa
egpekmusHocm e WEM ¢ pasnuyHu KoHgbuzypayuu c
npunazaHe Ha eapuaHmMHo uscrnedsaHe.

e PaspabomeHa e Memoduka u coghmyep 3a CMPyKMypeH
aHanu3a Ha pasnpeodenumenHu MPexXu C [puroxeHue Ha
meopusima Ha gpagume.

e CbcmaseHa e Memoduka u cogpmyep 3a u3bop Ha
onmumalsnieH eapuaHm Ha npucbeduHsisaHe Ha [JEUN kbm
pasnpedenumentdu VIEM ¢ npunazaHe Ha MamemamuyHama
meopus Ha ugpume npu pasnuyHu Kpumepuu.

e Cn3dadeHa e memoduKka C NpusioXeHue Ha meopusima Ha
epagpume  3a  u3cnedeaHe Ha  eapuaHmume  3a
npucveduHsisaHe Ha LJEU kbm pasnpedenumenHume UEM
npu pasnu4yHu Kpumepuu.

e PaspabomeHu ca memoOuKu 3a onmuMu3auus Ha pexuma
no akmueHa mowHocm 8 xubpudHa VIEM c pasnudyeH 6pol
2eHepupawy U3MOYHUYU Kamo ce u3rnonssea memoda Ha
HeonpedeneHume MHoxumenu Ha JlagpaHx u epadueHmHus
Memoo.

ObocHoskama Ha Kpumepuume 3a u3bop Ha onmumarnHa
KoHguaypauusi Ha MEM cqyumam kamo pe3ynmam om npoeedeHume

uscnedsaHus.

lNMpuHocume, Koumo npusHaseaM, ca om 3Ha4yeHue 3a meopusima u
npakmuxkama 3a rnpoekmupaHe u ekcnnoamayusi ~ Ha
pa3snpedenumentHu VIEM.

6. OueHKa 3a cTeneHTa Ha NIUYHO yyacTue Ha AOKTOpaHTa

MocmuzHamume pe3ynmamu e ducepmauyusma ca JIu4yHo 0eno Ha
dokmopaHma nod HayyHomo pbkosoOcmeo Ha npog. 0-p Cmedbka
Hedenuvesa.

7. OueHka Ha nybnukauMuTe No AUCepTaLuMOHHUA TpyAa

Mo ducepmauyuoHHus mpyd dokmopaHmbm e npedcmasus obuwo
12 nybnukayuu, 2 om Koumo caMoCcmosimersiHu.

Hesem om nybnukayuume ca 6 criucaHus: 1 om msix e 8 crucaHue
,Journal of Multidisciplinary Engineering Science and Technology®, ISSN



2458-9403, a ocmaHanume 7 ca e cn.,M3gecmusi Ha TY-CnueeH", ISSN
1312-3920. Tpu ca nybnukyeaHume 0oknadu Ha Hay4YHU KOHghepeHuuu.
Llse om nybnukayuume ca pegepurHyus no SCOPUS.

lMybnukayuume docmambyHO MOYHO ompassieam rnocmuaHamume
pe3ynmamu e ducepmauusima.

8. ABTopedepar

Asmopegepambm omaosapsi Ha u3ucKkeaHussma u cbomeemecmsa
Ha mekcma 8 OJducepmauyusma. B Hezo ca noka3aHU OCHOBHUME
docmuxkeHusi 8 ducepmauyusima.

9. MpunoxeHne Ha NOCTUrHaTUTE pe3ynTaTu

Cb3dadeHume memoOuKu, anzopummu u cogpmyep ca npunoxumu
npu npoekmupaHe, PEKOHCMPYKUUS U eKcriioamauyusi Ha pa3snpeode-
NUMEenHU Mpexu Mo onMmuMuU3upaHu CXxemu, CbWo npu udzpaxdaHe Ha
VEM u opasmepsisaHe Ha xubpuoHu VIEM.

10. MHeHusA, 3a6enexkKu n NpenopbKU

e KbM nema 2naea e dadeH caMO eOuH usqucriumersieH pe3ynmam
3a eOHa xubpudHa MIEM c Osea LEW no Odseme paspabomeHu
MemoOUKU U ca HarnpaseHu cbomeemHume u3godu. XKenamernHo
e obobuweHusma Oa ce npassam 3a no-z2onsam b6poli nposedeHu
U34YUCMEHUST Ha pa3/fiuyHu KnoHose om xubpudHu VIEM.

e [lbpsusm npedcmaseH T[PUHOC 8  3aKMo4YeHuUemo KbM
oucepmauyusima Moxe 0a ce [oco4u kKamo pedynmam om
u3crnedsaHemo, npoeedeHo 8 nopea arnasa.

e U3cnedsaHama mema u cb3badeHume MemoOuKu u cogpmyep
dasam 8b3MOXHOCM 3a MHO020 2onsiM bpol 3adayu 3a
uscnedsaHe, KakKmo npu ekcrnnoamayusma Ha mpaouyuoHHuUme
MpexXxu, maka U [pu mAXHOMO [pecmpykmypupaHe U
usepaxdaHe Ha MWEM. [lpenopvysam dAokmopaHmbm 0Oa
npodw/mku Oa Halzpaxda memama, Kamo nposexdaHume
usyucneHusi bb0am b6a3zoeu 3a 83emMaHe Ha onMmuMarHu peweHus
OMHOCHO Hacmpolikama u ¢byHYUOHUpaHemo Ha ycmpoucmeama
3a 3awjuma u asmomamuka e pasnpedenumenHume VIEM.



3akntoueHme

Bb3 ocHosa Ha nocmuzHamume pe3ynmamu 6 oucepmalyuoHHUs
mpy0, npedcmaseHume nybnukayuu U Hanuyuemo Ha Hay4Ho-
NMPUJIOXKHU MPUHOCU, c4YumaMm, 4e ca U3MbJIHeHU u3ucKeaHusma Ha
3akoHa 3a passumue Ha akaOeMu4Husi cbcmae u [IpasunHuka 3a
Hezoeomo  npunazaHe. [Jasam  nonoxumesnHa oyeHKa Ha
ducepmauyuoHHusi mpyd Ha OokmopaHma Mexmed Kadup XacaH u
npednazam O0a my 6bde npucvOeHa obpa3osameslHama u HayyHama
cmeneH ,,00Kmop“ Mo HayYHama crneyuanHocm ,Enekmpuyecku Mpexu
u cucmemu”“ 8 npoghecuoHanHo HanpasesneHue 5.2 ,EnekmpomexHuka,

e/leKmpoHUKa U asmomMamuka“.

PeueH3eHT: .................

/npod. a-p Koctagux KocraguHos/
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1. Relevance of the developed in the thesis scientific problem

The introduction of smart grids (SG) requires their supply with modern
automated control systems, computer. and communication equipment,
which creates prerequisites for increasing the efficient operation of the
power system, the ability to self-recover its elements after. power outages
and the possibility for. two-way power supply to consumers.

The topic of the dissertation is relevant and the research is
dedicated to optimizing the configuration of SG, taking into account the
requirements for. both the traditional grids and their smart equivalents.

Of particular.importance in the search for. an optimal configuration of
smart distribution networks is the selection of optimization criteria, the
choice of which in the case of the distribution networks is complicated by
the different interests of the network owners, the associated decentralized
producers and the consumers.



The search for an optimal configuration of the smart distribution grids
under different criteria for. achieving energy efficiency, at minimal
investment and optimal structural reliability are current problems to be
solved in the electricity sector.

2. Degree of knowledge of the state of the problem

The doctoral student has studied the current state of the problem. He
has used 138 literary sources, 65 of which in Latin and 73 in Cyrillic.

After studying and analyzing the guidelines for. structuring SGs, the
peculiarities of forming the criteria for making optimal decisions in the field
of medium voltage distribution networks, the doctoral student has
identified the aim, the problems and the objectives for his research.

3. Relevance of the chosen research methodology and the stated aim
and objectives of the dissertation with the achieved contributions

The objectives in the dissertation have been achieved with the help of
an appropriately proposed approach and a chosen mathematical method
for. application. The mathematical theory of graphs, the mathematical
theory of games and optimization methods have been used and reliable
results have been achieved.

Computer modeling and development of specialized software to the
computer system of the Department of Electrical Engineering, Electronics
and Information Technology in FEP-Sliven have been applied to achieve
the objectives of the dissertation work.

4. Brief analytical characteristics of the dissertation work

The dissertation is 128 pages long and includes an introduction, 5
chapters, a conclusion with the main contributions, a list of publications on
the dissertation topic and references to the used literature.

The first chapter discusses the structures of the traditional medium
voltage distribution networks and the features that must be taken into
account when building the configuration of smart power. distribution grids.
Justification of the decision-making criteria when operating smart power
distribution grids is made. The aim, the unsolved problems and the
objectives of the research are outlined. One or. more of the following
criteria is found to be useful when selecting the optimal configuration of a
smart distribution grid: minimum power loss; maximum reliability,
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discounted costs, sufficient network bandwidth; minimum costs for
electricity production by decentralized electricity sources (DES).

In the second chapter. a methodology and software for evaluation of the
energy efficiency in the distribution networks in case of change of their
configuration is compiled. A variant study of the energy efficiency in case
of change of the configuration in normal and post-emergency mode of the
smart distribution grids is carried out by means of the compiled
methodology. With the help of the developed methodology and the created
algorithm, the optimal scheme of the network for achieving energy
efficiency can be chosen according to two criteria: discounted costs and
power losses.

A methodology for conducting a structural analysis of electrical
distribution networks has been developed in the third chapter. The
mathematical theory of graphs is applied to study the structural reliability.
For. more complex configurations, in addition to the criterion of reliability,
additional criteria are introduced, such as: investment for. construction,
sufficient network bandwidth, etc. The studies show that some of the
compiled configurations of the electrical network meet the requirements
for. minimum investment or sufficient capacity of the elements, but are not
optimal in terms of structural reliability, which is important when choosing
the optimal option.

Chapter four.is devoted to selection of the optimal option forjoining
decentralized electricity producers to SGs. Two methodologies and a
software product have been developed with application of the
mathematical theory of games and use of the theory of graphs for. pre-
selected criteria. The methodology, based on the application of the
mathematical theory of games allows for. a choice according to the
following criteria: discounted costs, power losses and additional costs for
ensuring the bandwidth capacity of the power lines. The methodology,
using the graph theory, applies the criteria: minimum power. losses,
minimum amount of undelivered energy and discounted costs. The
calculations for the optimal variant can be performed according to any of
the specified criteria. Two publications with reference to SCOPUS have
been made on this part of the doctoral student's research.



Another methodology along with an algorithm for. optimization of the
active power. mode in a hybrid smart grid with a criterion for. minimum
power losses and application of mathematical methods for. optimization
are compiled in the fifth chapter. Two mathematical optimization methods
are used: the method of indeterminate Lagrange multipliers and the
gradient method. The compiled methodologies are applicable to smart
grids with a different number of generating sources.

Both the stated aim of the dissertation work has been realized by the
conducted and presented research results, and the stated main objectives
achieved.

5. Contributions of the dissertation work
The contributions made in the dissertation work are scientifically

applied:

A methodology and software for selection of an optimal
scheme for. achieving energy efficiency in SG with different
configurations with the application of a variant study has been
developed.

e A methodology and software for structural analysis of
distribution networks with application of the graph theory have
been developed.

e A methodology and software for selection of an optimal variant
of joining DES to smart distribution grids with application of the
mathematical theory of games under. different criteria have
been developed.

e A methodology with application of the graph theory has been
created to study the options for joining DES to smart
distribution grids under different criteria.

e Methods for optimization of the active power mode in a hybrid
smart grid with a different number of generating sources have
been developed based on using the method of indeterminate
Lagrange multipliers and the gradient method.

| consider. the justification of the criteria for selection of an optimal
configuration of a smart distribution grid as a result of the conducted
research.



The contributions | acknowledge are relevant to the theory and
practice of designing and operating smart power distribution grids.

6. Assessment of the degree of personal participation of the doctoral
student

The results, delivered in the dissertation, are a personal deed of the
PhD candidate, achieved under.the scientific guidance of Professor Stefka
Nedelcheva, PhD.

7. Assessment of the publications on the dissertation topic

The doctoral student has presented a total of 12 publications on the
dissertation, 2 of which independently developed.

Nine of the publications are in journals: 1 of them is in the Journal of
Multidisciplinary Engineering Science and Technology, ISSN 2458-9403,
and the remaining 7 are in the journal “Izvestiya” of FEP, TU-Sliven, ISSN
1312-3920. There are three papers published in the proceedings of
scientific conferences. Two of the publications are SCOPUS references.

The publications reflect sufficiently well the results presented in the
dissertation.

8. Abstract

The abstract meets the requirements and corresponds to the text in
the dissertation. It shows the main achievements in the dissertation.

9. Implementation of the achieved results

The developed methodologies, algorithms and soffware are
applicable in the field of design, reconstruction and operation of
distribution networks according to optimized schemes, as well as in
construction of smart distribution grids and sizing of hybrid SGs.

10. Opinions, remarks and recommendations

e Only one calculation result is given to the fifth chapter.for.one hybrid
smart grid with two DES according to the two developed
methodologies and the respective conclusions are made on the
basis of only this example. It is desirable that the summaries be
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made for a larger number. of calculations performed on different
branches of hybrid SGs.

e The first contribution presented in the conclusion to the dissertation
can be indicated as a result of the research conducted in the first
chapter.

The researched topic and the created methodologies and software
allow for.addressing to a very large number.of research objectives, both in
the operation of traditional networks and in their restructuring and
constructing SGs. | recommend the doctoral student to continue to build
on the topic and perform calculations, helping to make optimal decisions
about the setup and operation of the protection devices and the
automation in smart power distribution grids.

Conclusion

Based on the results achieved in the dissertation, the presented
publications and the availability of scientific and applied contributions, |
believe that the requirements of the Law of Development of the Academic
Staff in the Republic of Bulgaria and The Rules for.the Implementation of
this law are met. | give a positive assessment of the dissertation of the
doctoral student Mehmed Kadir Hassan and propose the Scientific Jury to
award him the educational and scientific degree Doctor (PhD) in the
scientific specialty Electrical Networks and Systems, professional field 5.2
"Electrical Engineering, Electronics and Automation.

ReVieWer: .. ... o
/Professor Engineer Kostadin Grozev Kostadinov, PhD/



