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HacTtosweTo cTaHOBULLE € U3rOTBEHO B KAYECTBOTO MM HA YNEH HA HAYy4YHO XXYypW, HA3HAYEHO CbC
3anoBen Ne 1294/12.06.2025 r. Ha Pektopa Ha KO3Y ,Heodut Punckn®.

1. AKTyanHoOCT Ha pa3paboTBaHMA B AUCEPTALMOHHUA TpyA NMPoGnemM B Hay4yHO M
Hay4YHOMPUIIOXXHO OTHOLLEHMe.

Temata Ha puceptauusiTa € W3KIIOYMTENHO akTyanHa W ce OTHacs OO0 CbBpEeMeHHaTa
TeHgeHumMss 3a npexoa KbM 3eneHa eHeprusi. C TeyeHWe Ha BPEMETO MHCTanupaHuTe
hOTOBONTANYHM CUCTEMM HAManNABaAT NPOAYKTMBHOCTTA CU U Ce Hanara TbPCEHe Ha NPUYNHUTE
3a TOBAa, KaKTO M TbPCEHE Ha peLleHns 3a OTCTpaHaABaHe Ha npobnemute, 3a Ka4eCTBEHOTO UM
noaabpkaHe U 3a USNOCTHOTO HamansiBaHe Ha 3arybute OT NpOM3BOACTBOTO Ha €N eHeprus.
[dncepTaHTbT CU € NOCTaBWUM 3a4ada 3a pellaBaHe Ha npobnema 3a Heo4akBaHOTO HaMansiBaHe
Ha NPOU3BOACTBOTO HA €51 EHepPrnst OT UHCTanMpaHuTe Npean Bpeme OTOBONTaNYHN NapKoBe,
KOATO cunTam, Ye e akTyarnHa v ¢ LWMpoK obLEeCTBEH OT3BYK. 3a pellaBaHe Ha Npobrnemute Tom
npegnara M3xXo4 Ype3 paHHa AWarHocTMka Ha MoBpean M KOMOWHMPAHO M3MNon3BaHe Ha
cneumanuavpaHo €enekTpoOHHO M3MepBaTenHO obopyaBaHe WM aHanu3 Ha ekcnroaTauMOHHM
AaHHn. Kato mnacneposarerncky npobnem cu noctaBsi 3afjadaTta 3a npoydBaHe Ha dhaktopuTe,
KOWUTO BIUSASIT HA HagexXaHoCTTa Ha (POTOBONTaUYHUTE WHBEPTOPW, KAKTO U MOAENVpaHe Ha
HageXaHOCTTa Ha (POTOBOMTaUYHUTE WMHCTanauuu. 1o TO3M HauMH MOXe Ja ce MOBUWN
HageX4HOCTTa U NPOM3BOANUTENHOCTTA HA (POTOBONTAaUYHUTE NAPKOBE.

2. CTteneH Ha No3HaBaHe CbCTOSIHUETO Ha NpobnemMa ¥ TBopYecka MHTepnpeTauus Ha
nuTepaTtypHua matepmarn.

[OKTOpaHTBbT € OTNMYHO 3ano3HaT ¢ paboTata Ha ¢oToBONTanyHMTEe cuctemu (PVS).
ObnroroAnWHMAT My ONUT B Tasu obnacT cbrnacHo aBTobuorpadgusita e cunHa npeanocraBka
3a [JeTalHOTO HaBMM3aHe B CblUMHATa Ha NOCTaBEHUTE NPOONEMN N TbPCEHETO Ha peLleHns 3a
pewaBaHeTo M. OTNNYHO BMNeYaTneHne ocTaBa LerneHaco4eHns npernea Ha cbLuecTsyBaluTe
npo6nemu B Maea 1 1 noagxogawmnTe LUTUPAHN CbBPEMEHHN M3TOYHMUM (0OWMAT M Bpon e
123). Opyr nonoxuTteneH MOMeEHT € nNoapobHOTO n3bposiBaHe Ha CTPYKTYpPHUTE eNeMeHTU Ha
oTOBONTANYHNTE CUCTEMU U B CbLUOTO BPEME YMENOTO MAEHTMULMPAHE HAa CbLLECTBEHUTE
NnoTEeHUManHM CTPYKTYPHU OCOBEHOCTM U (PYHKLMOHANMHOCTK Ha noacuctemute Ha PVS karto



M3TOYHMUM Ha Bb3HMKBaWmTe npobnemu. [JemoHCcTpypaHo e 3aabniboyeHO aHanusmpaHe Ha
NM3TOYHULMTE Ha MOBPeAU M OTNMYHO MNO3HaBaHe Ha (PYHKUMOHWPAHETO W eNeKTPOHHUTE
XapakTepucTuku Ha PVS.

3. CbotBeTcTBMe Ha u3bpaHaTa MeToAMKa Ha u3crnefBaHe C MocTaBeHaTa uen u
3a4a4yv Ha AMcepTauuMoOHHUA TpyA.

OcHoBHaTa uen Ha gucepTauusaTa e

A) ga ce wmscnegBar HacTodAwMTe noBpeauM BbB (POTOBOMTAUYHUTE CUCTEMM M Ja ce
aHanuaupart NpuYMHIUTE 3a HamansiBaHe Ha TaxHaTa NPOU3BOLAUTENTHOCT;

b) na ce BbBeae cuctemaTnyeH Noaxon 3a rpynupaHe Ha noBpean 1 aa ce aHanusunpa pondra
Ha HaTOBApBaHETO BbPXy MPOU3BOOMTEINTHOCTTA HA KOMMOHEHTUTE M KAk TO BIUSIE BbPXY
HadeXOHOCTTa Ha CUCTEMUITE;

B) pma ce wuscnegBa BNUAHMETO Ha pasnuMyHM  (QakTopy BbPXy HaAOEeXOHOCTTa,
OTKa30yCTOMYMBOCTTA M HaMansBaHETO Ha MPOM3BOAUTENHOCTTA Ha OTOBONTANYHUTE
cuctemu.”

B Tasu Bpb3ka ca hopmynmpaHm U HAKOSKO CbMbTCTBALLM 3a[a4uvm 3a peLlaBaHe:

1. [la ce aHanuanpaT CbBPEMEHHN METOAN 3a aHaNU3 U NPOrHO3MpaHe Ha HageXOHOCTTa Ha
PVS.

2. [la ce pa3paboTu MeToa 3a NOBULLABAHE Ha OTKA30YCTOMYMBOCTTA U €PEKTUBHOCTTA Ha
PVS.

3. a ce uscnegsart cneuudmyHu paktopu npu npoektupaHeto Ha PVS B 3aBUCMMOCT OT
reorpad)CkOTO MECTOMOSIOXKEHNE U KITMMATUYHUTE OCOBEHOCTM HA MACTOTO HA MOHTaX.

4. [la ce Npeanoxun MeToaoniorns 3a pereHepaumnsa Ha OTOBOSTaNYHN NApKOBE C HaMareHo
NPOW3BOACTBO HA ENEKTPOEHEPT 1S,

[oKTOopaHTbT AeMOoHCTpupa 3aabfboyeHn Mo3HaHMA MO TemartukaTa KaTo aHanusmpa
YCMNELWHO OCHOBHUTE MPUYMHM 3a HamaneHata pabortocnocobHoct Ha PVS. CneuyuwanHo
BHMMaHME e OTAeneHo Ha uHeepTtopa Ha PVS n Heroarta HagexgHocT. [locoveHn ca rnaBHUTe
NPOMNYCKN OLLEe Ha €eTan KOHCTpyMpaHe W WHCTanupaHe, C NpeofosfisiBaHeTO Ha KOUTO ce
noBuaBa HageXOHOCTTa M OTKa30yCTOMYMBOCTTa Ha PVS. WNabpaHata MeToguka Ha
n3crnegBaHe CbOTBECTBA HaNMbiHO 3a W3MbIHEHME HaA MNOCTaBeHaTa Uen W 3agadn Ha
aucepTaumoHHus Tpya

4. Hay4yHu u/vnu Hay4HO-NPUNOXHU NPUHOCK Ha AUCEPTaLMOHHUA TPYA.
Mprvemam popMynmpaHUTe NPUHOCKU OT AOKTOpaHTa, KOUTO ca B CbOTBECTBME C NOCTaBEHUTE
Lenu Ha aucepTrauusTa.
WcnegBaHn ca HacTosaWwmUTe NoBpeay BbB (DOTOBONTAUYHUTE CUCTEMWU M Ca aHaNMU3MpaHu
NPUYNHUTE 38 HamansiBaHe Ha TAXHaTa NPoV3BOAUTENHOCT,

BbBeaeH e cuctematnyeH noaxon 3a rpynupaHe Ha noBpeau U e aHanuaupaHa ponaTa Ha
HAaTOBapBaHETO BbPXY MPOU3BOAUTENHOCTTA HA KOMMOHEHTUTE W BIIUSIHAETO My BbPXY
HaAeXQHOCTTa Ha CUCTEMUTE;



N3cneggaHo e  BNWAHMETO  HA  pasnuyHM  QakTopu  BbpXy  HaaeXaHocTTa,
0TKa30yCTOMYMBOCTTA M HAMANsIBaHeTO Ha NPOM3BOAMTENHOCTTa Ha PVS.
PaspaboTeH e MeTo 3a yBenMYBaHe Ha 0TKa30yCTOMYMBOCTTA U eDEKTUBHOCTTA Ha PVS.

Onpenenenn ca cneundpudnm daktopy npu nNpoekTnpaHeto Ha PVS B 3aBMCMMOCT OT
reorpad)CkoTo MECTOMOSOXKEHNE M KITMMaTUYHUTE OCOBEHOCTM HA MACTOTO HA MOHTAX.

MpeonoxeHa e MeToOoONIOMMs 3a pereHepauuss Ha POTOBONTAMYHU NapKoBE C HamareHo
NPOM3BOACTBO Ha €NIEKTPOEHEPTUS.

OueHsiBaM nocTurHaTuTe pes3yntatn KaTto Hay4YHOMNPUIIOXHU C roJidMa nosnasa 3a obuiecTtsoTO.

5. MHeHue 3a nybnukayuuTe No TeMaTa Ha AucepTaLMOHHUA TpyA.
PesyntaTtuTte oT M3cneaBaHeTo B gucepTaunsta ca nybnukyBaHu B 5 Hay4YHU U3gaHust, BCUYKN

3a KoHgepeHumn B bbnrapusa. EgHa oT nybnukauuute e nHgekcmpada B SCOPUS [1], koeTo
OTroBaps Ha HauMOHanHUTe W3UCKBaHMSA 3a [JAOKTopaHTypu. EgHa oT nybnukauwvte e
camocTtodatenHa [2]. OcTtaHanuTe ca CbBMECTHM C Hay4YyHUS PBHKOBOAMTEN U BbB BCUYKU TAX
OOKTOPaHTBLT € Ha NbpBo MACTO [1], [3], [4], [5]. ToBa M1 AaBa OCHOBaHME fa 3akrioya, Ye BCUYKK
Te ca NIYHO OEerio Ha JOKTopaHTa.

3abenexkaTta Tyk e, Yye Tpu ot nybnukaumute [2], [3], [4] ca 3a KoHdepeHuusita Electronica
2023 n 2024, kouTo BCe OLLe He ca NyGrnNKyBaHW.

6. MHeHus, NpenopbKN U Genexku.

OueHsBaM MOMOXMUTENHO HanpaBeHUTE W3CNeABaHus, YMUTO pesynTatu ca C ronsaMo
NpaKkTU4YeCKO MPUIOXKEHNE N Ca OT NON3a Ha MHOXXECTBO noTpeburtenu.

Mmam Hakoun 6enexkn, KouTo He omanoBaxasaT NOCTUrHaTUTe pe3ynTaTu OT JOKTOpaHTa.

B nbpBa rmaBa ca nomecTeHu peauua durypu, 3a kouto 6m Tpabeano ga ce uutupar
N3TOYHMLMTE.

bu Tpabeano npu MbpBO CNOMEHaBaHe Aa ce U3NMcBa NbHOTO MMEHME Ha TepMUHa U creq
TOBa CbKpalleHneTo. ToBa B Pe3loMeTo He e U3NbIHEHO, KOETO 3aTpyaHsBa YETEHETO.

MpenopbkaTa e 3a NnybnvkyBaHe Ha 6baewmnTe n3cneaBaHusa B NO-NPECTWKHA U3AAHNUS CbC
SCOPUS vnn WoS paHr n umnakT paktop

7. 3aknro4yeHue U oueHKa Ha AucepTaLMOHHUA TPYA.

Ouceptauuata Ha Teogmopoc AHectuc [lleTporny oTroBapsi Ha ycnosusta Ha 3PACPE n
MM3PACPBE. [OucepTauMOHHUAT TPYA CbAbPXa Hay4YHO-MPUNOXHKU pe3ynTatu c
MHOBaTMBEH Xapakrtep. Te umaT opuruHaneH MNPUHOC B HayKaTa, KOUTO oOLeHsABaMm
nonoxurtenHo. [loctaBeHaTta uen Ha gucepTtaunoHHaTa paboTa e u3nbnHeHa. KaHavgatsbT
nputexasa 3HaHMA MO MHOXECTBO HanpaBrieHns OT duaukata, QYHKUMOHMPAHETO W
noaabpXaHeTo Ha OTOBOMTAMHM CUCTEMW KaTO YCMNEewWwHO uaeHTUduumMpa OCHOBHUTE
N3TOYHMLM HA HamarneHa paboToCcnoCOBHOCT Ha Te3n CUCTEMMU M Npeanara pelleHns 3a TaxHarta
HagexaoHa Wun edekTmBHa paboTa. ToW OeMOHCTpUpa CMNOCOOHOCT 3a CaMOCTOSTENHU
n3crneaBaHvs M YCMNELLHO M3NbiHEHWE Ha peluaBaHuTe npobnemu. NpuHocKuTe Ha gucepTaHTa



OoLeHsiBaM KaTo 3Ha4MMK 3a NoAdbpKaHe U HageXaHOCT Ha (POTOBONTANYHUTE CUCTEMMW, KOUTO
ca OoT nonsa Ha notpebutenuTte oT 06LECTBEHUSA 1 YacTeH cekTop. YoeaeHo npenopbyBamM Ha
YBakaeMOTO Hay4HO XypM NnpucbxxgaHe Ha obpasoBarenHaTa u Hay4Ha cTeneH ,,AOKTOp“ Ha
Teopgopoc AHectuc lNetporny B o6Gnact Ha Bucwe obpasoBaHve 5. TexHN4YeCKM Hayku,
npocpecmoHanHo HanpasneHne 5.2. ENeKTpOTEexXHWKa, erekTpoHWKa M aBTOMaTuKa, Hay4Ha
crneymnanHocT: Enektponnsauus.

Dara 15.08.2025 UINEH HA HAYYHTO XYPMU:
/npod. AoTH. Kpacummnpa Ctounosa/



OPINION
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Ph.D. student: Theodoros Anestis Petroglou
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This review was prepared in my capacity as a member of a scientific jury, appointed by Order No.
1294/12.6.2025 of the Rector of the South-West University "Neofit Rilski".

1. Actuality of the problems in the PhD thesis

The topic of the dissertation is extremely relevant and relates to the contemporary trend of
transition to green energy. Over time, installed photovoltaic systems reduce their productivity and
itis necessary to search for the reasons for this, as well as find solutions to eliminate the problems,
for their quality maintenance and for the overall reduction of losses from electricity production.
The dissertation candidate has set himself the task of solving the problem of the unexpected
decrease in electricity production from previously installed photovoltaic parks, which | believe is
relevant and has a wide public resonance. To solve the problems, he offers a solution through
early diagnosis of failures and the combined use of specialized electronic measuring equipment
and analysis of operational data. As a research problem, he sets himself the task of studying the
factors that influence the reliability of photovoltaic inverters, as well as modeling the reliability of
photovoltaic installations. In this way, the reliability and productivity of photovoltaic parks can be
increased. The research problems posed are current, dissertable, and applicable in the modern
world.

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

The doctoral student is well acquainted with the operation of photovoltaic systems. His many
years of experience in this field according to his CV is a strong prerequisite for a detailed
penetration into the essence of the problems posed and the search for solutions to solve them.
An excellent impression remains the targeted review of the existing problems in Chapter 1 and
the appropriate cited modern sources (their total number is 123). Another positive point is the
detailed listing of the structural elements of photovoltaic systems and at the same time the skillful
identification of the essential potential structural features and functionalities of the PVS



subsystems as sources of emerging problems. In-depth analysis of the most common failures
and excellent knowledge of performance and electrical characteristics of PVS are demonstrated.

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

A) to investigate present failures in PV systems and to analyze the reasons for the
decrease in their productivity;
B) to introduce a systematic approach to grouping failures and to analyze the role of the
load on the components performance and how it affects the systems reliability;
C) to investigate the effect of various factors on reliability, fault tolerance and yield
reduction of PV systems.
In this regard, several accompanying tasks have been formulated to be solved:

1. To analyze modern methods for analyzing and predicting the reliability of PVS.

2. To develop a method for increasing the fault tolerance and efficiency of the PVS.

3. To investigate specific factors in the design of the PVS depending on the geographical
location and climatic features of the installation site.

4. To propose a methodology for regeneration of photovoltaic parks with reduced
electricity production.

The doctoral student has in-depth knowledge of the topic and successfully analyzed the main
causes of reduced performance of the PVS. Special attention is paid to the photovoltaic system
inverter and its reliability. The main gaps at the design and installation stage have been identified,
the overcoming of which increases the reliability and the fault tolerance of photovoltaic systems.
The chosen research methodology fully corresponds to the set goal and objectives of the
dissertation with the contributions achieved.

4. Scientific and practical achievements in the PhD thesis
| accept the formulated contributions from the doctoral student, which are in accordance
with the objectives of the dissertation.

The present failures in PV systems are identified and the reasons for the decrease in their
productivity are analyzed.

The failures are grouped applying systematic approach and the role of the load on the
components performance and their influence on the systems reliability are analyzed.

Many factors affecting reliability, fault tolerance and yield reduction of PV systems are
identified.

A method for increasing the fault tolerance and efficiency of the PVS is developed.

Specific factors in the design of the PVS depending on the geographical location and climatic
features of the installation site are determined.

A methodology for regeneration of photovoltaic parks with reduced electricity production is
proposed.

| appreciate the contributions achieved as scientific and applied with valuable benefit to the
society.



5. Assessment of the Ph.D. publications and correspondence with the minimal
national legislative requirements

The results of the research in the dissertation have been published in 5 scientific
publications, all for conferences in Bulgaria. One of the publication is indexed in SCOPUS [1],
which meets the national requirements for doctoral studies. One of the publications is independent
[2]. The rest are joint with the research supervisor and in all of them the doctoral student is in first
place [1], [3], [4], [5]. This gives me reason to conclude that they are all personal work of the
doctoral student.

The note here is that three of the publications [2], [3], [4] are for the Electronica 2023 and
2024 conference, which have not yet been published.

6. Few assessments, recommendations, and remarks

| positively evaluate the research conducted, the results of which are of great practical
application and are beneficial to many users.
| have some notes that do not belittle the results achieved by the doctoral student.

The first chapter contains a number of figures for which sources should be cited.

The full name of the term should be written on its first mention, followed by the abbreviation.
This is not done in the Abstract, which makes it difficult to read.

The recommendation is for publication in more prestigious publications with a rank and impact
factor in SCOPUS or WoS.

7. Conclusion

The Dissertation of Theodoros Anestis Petroglou meets the requirements of the Law on the
Educational and Scientific Degree "Doctor" and the Regulations for its implementation.
The dissertation of Theodoros Petroglou contains scientific-applied results of an innovative

nature. They have original contributions to science, which | appreciate positively. The objective
of the dissertation work has been fuffilled. The candidate has knowledge in many areas of physics,
maintenance and functionality of PVS, applying them successfully for the improving the efficiency
of PVS. He demonstrates an ability for independent research and successful implementation of
solved problems. | consider the dissertation's contributions to be significant for the private and
public users. | strongly recommend to the Honorable Scientific Jury the awarding of the
educational and scientific degree "Doctor" to Theodoros Anestis Petroglou in the field of
higher education 5.2 Electrical engineering, electronics and automation in the scientific specialty
,Electronization”.

15.08.2025 Member of the Scientific Jury:

Prof. D.Sc. Krasimira Stoilova
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