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OTHOCHO: AncepTauMoHeH TPy 3a NpucbXxaaHe Ha obpasoBaTenHaTa U Hay4YHa
cTeneH ,4oKTop”
MNpodecnoHanHo HanpaBneHue: 5.2. EnekTpoTexHuka, eNnekTpoHrKa 1 aBTomaTmka
O6nacT Ha BUclie o6pa3oBaHue: 5. TexHn4eckn Hayku

ABTOp Ha pAuceptaumoHHus TpyAa: Teopopoc AHectuc [leTporny, [OOKTOpaHT
camocTtoATenHa c¢opma Ha obydeHune B kaTegpa , EnekrpoTtexHuka, enekTpoHuka u
aBToMaTtuka“, lOrosanageH YHusepcutet ,Heodput Puncku®

Tema Ha AucepTauuoHHUA TpyAa. HadexOHocm u ycmou4ueocm Ha nospedu Ha
gomosonmauyHu cucmemu

PeueH3eHT: gou. a-p nHx. Kamenus Neopruesa Pyckosa — TY- Cocuga

HacTosweTo cTaHoBuLLE € WM3rOTBEHO B KA4YeCTBOTO MM Ha YfEH Ha HayyHO Xypw,
Ha3Ha4deHo cbe 3anoses Ne1294/12.06.2025r. Ha Pektopa Ha KO3Y ,HeoduT Puncku®.

1. AKTyanHocT Ha pa3paboTBaHuUA B AUCEPTALMOHHMUA TpyA Npo6neM B Hay4YHO
M Hay4YHO MPUNOXHO OTHOLLEeHue.

TemaTa Ha aucepTauMoHHus TpyA : ,HaaeXXaHOCT M yCTOMYMBOCT Ha noBpeaun
Ha ¢oToBONTaUYHM CUCTEMU®, CBbp3aHa C HaAeXOHOCTTa WM YCTOMYMBOCTTA Ha
noBpeamn Ha OOTOBOMTAUYHN CUCTEMM, € USKIIOYUTENTHO akTyarHa KakTo B Hay4YHo, Taka
N B Hay4yHO MPUMNOXHO NpuroxeHuve. B guceptauusita ca uacnegsaHy MexaHW3Mu 3a
noBvLLIaBaHe Ha HaOEeXaAHOCTTa Ha Te3n CUCTEMM.

B Hay4yHO MpPUNOXHO OTHOLLUEHWE, pe3ynTaTuTe OT AMCepPTaLMOHHUS Tpya MoraT
Aa nognomorHat npu npoekTupaHe Ha (POTOBONTAUYHU MHCTanauum M B3emMaHeTo Ha
WHXEHEPHN peLleHnsi, CBbp3aHW C MOHUTOPWUHI, NoAdpbXKa W ONTUMM3aUMS Ha
cuctemuTe. PaspaboTBaHeTO Ha cTpaTernm 3a 0TKa3oyCTOMYMBOCT MoraT Aa gonpuHecat
3a pasBUMTUETO Ha MeXAyAUCUMNIMHAPHM 06nactu KaTo eHEepruiiHO WHXEHEpPCTBO,
eNeKkTPOHUKa, aBToMaTM3aums U CUCTEMEH aHanms.

2. CrteneH Ha nmnoO3HaBaHe CbLCTOAHMETO Ha npobrneMa M TBOpYeckKa
WHTeprnpeTauus Ha NUTepaTypHUA MaTepuarn.

[vcepTaumnaTa Ha gokTopaHTa Teogopoc [NeTporny nokasea LSNOCTHO NO3HaBaHe
N pasbupaHe Ha TEKyLOTO CbCTOSIHME Ha BbNPOCUTE, CBbP3aHU C HAAEXAHOCTTa M
YCTOMUMBOCTTA Ha POTOBONTAUYHUTE CUCTEMU, MOAKPENEHN ca OT 0O6CTOeH npernen Ha
CbBpeMeHHaTa HayyHa nuTepaTtypa, C BKMHOYEHW [0CTa EeMNUMPUYHU OaHHU. B
avcepTauusaTa ce npaBuM KPUTUYEH aHamnu3 Ha CbLUEeCTBYBALUUTE MO3HAHUS OTHOCHO



4eCTO CcpellaHnTe peXXumMmm Ha OTKag, Npn4YnHnUTE 3a BriolllaBaHe Ha Npon3BoaUTESNTHOCTTA
n MetToanTe 3a AMAarHoCTMkKa Ha noBpean KaKTO Mpu TbpProBCKU, TakKa U TMpu 6uToBM
CbOTOBOJ'ITaVI‘-IHVI MHCTaTaunn.

3. CwborBeTcTBME Ha M36pa|-|aTa MeToAuKa Ha u3criegBaHe € nocraBeHaTa uen
n 3agayn Ha aucepTaumMoHHUA TpyA.

[ncepTaumsaTa CbOTBETCTBA Ha MOCTaBeHaTa LEeN Ha AMCepTauMoOHHUS TpYyA,
Ga3vpaiikn ce Ha Hay4yHaTa nutepatypa U HOBOCTMTE B TOBa HanpasfieHWe, KaTo ru
Hagrpaxga 4pe3 npeanaraHeTo Ha HOBM MOZENM 3a NPaKTUYECKU MPUIOXKEHUS,
CBbp3aHM CbC 3acTapsiBawmuTe (OTOBOMTAMYHM MHCTanauMm W MoOBULLABaHE Ha
Ha[eXOHOCTTa, KakTo U HOBM eheKTMBHM MeToau 3a noaapbxKKa.

W3cnepoBaTternickata MeTOAONOrMs, M3rosfi3aBaHa B HacTosillata auceprauust e
HanbNHO cbobpaseHa C MOCTaBEHMTE 3adayv, KaTo ocurypsisa nocrieqoBaTeneH U
cucTeMaTuyeH MOAXOA KbM M3creaBaHETO Ha HageXAgHocTTa M YyCTOMYMBOCTTa Ha
doTOBONTANYHUTE CUCTEMM.

4. Hayql-m n/vunu Hay4YHO-NPUNOXHU NPUHOCU Ha ANCepTaunMoOHHUA TPpyA.

OcHoBeH TBOpPYECKM MPUHOC MpeacTaBnsiBa oOUEHKaTa Ha BIMSHMETO Ha
eKcnnoaTaluMoHHOTO HaToBapBaHe BbpXy HaOeXOHOCTTa Ha KOMMOHEHTUTE MU
CUCTEMATMYHOTO FpynupaHe Ha noBpeauTe B OTAENHU KaTeropum — MpPOEKTaAHTCKM,
XapayepHu 1 CBbp3aHu ¢ aTMocepHU SBMNeHNs.

JJ,mcepTau,MﬂTa BKItO4Ba MHOBATUBHU TEXHUKWU 3a OaHHW OT TenemMmeTpuda B peariHo
Bpeme C I'IO,EI,p066H CTaTUCTN4eCKM aHanm3 " TakmBa 3a OTKpMBaHE Ha noBpenu, KaTo
Hanpumep TepMOFpa(*)CKO I/1306pa>KeH|/|e, C KOeTo ce nosuLlaBa cnocobHocTTa 3a paHHa
AONarHoCTuKa.

MpennoxeHata MeETOHdONOMMSI 3a pereHepupaHe Ha (OTOBOMTauyYHM MapkoBe C
HamarneHa eneKkTponpou3BOAMTENHOCT € 0COBEeHO opurMHaneH MpUHOC, NpenoCcTaBsLLy
NpakTUYECKN peLleHnss 3a yObIbKaBaHe Ha XU3HEHUS UUKbI Ha CcUcTeMuTe U

noeuwaBaHe Ha AobmBa Ha eHeprua.

5. MHeHMe 3a I'Iy6.I1VIKaL|MVITe no TemaTta Ha AucepTaunMoOHHUA TPyA.

OueHkaTa Ha Hay4HuTe TpygoBse Ha T. lNMeTpyrny, npeactaBeHn B AOKTOpcKaTa
ancepTtaumsl, KakTo U TEMUTE Ha HErOBUTE U3cneaBaHusl, ACHO LOKa3BaT akTyasilHOCTTa U
nepcrnekTMeuTe Ha obnactra Ha Hay4YHUTe TemaTuka.

AncepTaunoHHNAT Tpya ce OCHOBaBa Ha neT nybnukaumm Ha Teogopoc MNeTporny,
efjHa camocToaTenHa u octaHanute 4 B cbaBTOpcTBO. CTatumte ca nybnvkyBaHu B
MeXayHapogHu gopymu, KouTo ca pedepupaHn U uHaekcupaHu B Scopus. Bcuukum
AOoKnaam ca no TematuMkata Ha gucepTaumoHHUS TPYA U OTpassiBaT akTUBHOTO y4yacTue



Ha Teopgopoc [leTporny B cneunanuanpaHn OBbMrapcku M MeXOyHapOAHW HayYHU
KOH(pepeHLUmu.

6. MHeHuA, NnpenopbLKN N BENeXKU.

Hamam HukakBu 3abenexxku no npeacraBeHNTe HaydyHu Ctatum n guceprtaundata Ha
T. I'IeTporny. Bux npenopb4aria 3a B Oboewe ga npoabiTKn n3cnegBaHndaTa Cu B Ta3u
obnacTt 1 3a Herosu 6baeLm ny6n|/||<au,|/w| B peHOMUpaHn Hay4YHuU CrnnMcaHu4.

7. 3aKnyeHne N oleHKa Ha AncepTaunoHHUA TpyA.

KaTo ce umat npeasug oTNMYHUTE pe3ynTaTtu, BKAYEHU B ANCEPTAUNOHHUA TpyA,
Xapakrepuaupall, ce cbC 3HauyuTeneH obem, Moxe [a ce 3akroyu, 4Ye rnpeacraBeHaTa
ancepTtaumnsa HanbITHO OTroBaps Ha U3NCKBaHUATa 3a NpuaobMBaHe Ha HayYHWU CTEMNeHN.

ToBa MM faBa OCHOBaHME YBEpPeHO Aa Nnpearioxa Ha MoYeTHOTO Hay4yHOo Xypu ga
npucban Ha T. T[letporny o6pasoBatenHata W HayyHa crteneH Jloktop“, B
npodecnoHarnHo HanpasreHue: 5.2. EnekTpoTexHuka, enekTpoHnka n astomaTunsaums,
obnacTt Ha BucleTo obpasoBaHue: 5. TEXHNYECKN HAYKMN.

Oata UNEH HA HAYYHTO XYPWU: gou. a-p nHx. Kamenusa PyckoBa

28.07.2025 Lo /



OPINION

Regarding: PhD thesis for obtaining educational and scientific degree Doctor (PhD)
Professional Field: 5.2. Electrical Engineering, Electronics, and Automation
Field of Higher Education: 5. Technical Sciences

Scientific Specialty: Doctoral Program "Electronization”

Author of the PhD Thesis: Theodoros Anestis Petroglou, PhD, Department of Electrical
Engineering, Electronics, and Automation, South-West University "Neofit Rilski".

Dissertation Title: Reliability and Fault Tolerance of Photovoltaic Systems
Reviewer: Assoc. Prof. Dr. Eng. Kamelia Georgieva Ruskova — Technical University of
Sofia

This opinion has been prepared in my capacity as a member of the academic committee
appointed by Order No. 1294/12.06.2025 of the Rector of South-West University "Neofit
Rilski".

1. Relevance of the dissertation topic in scientific and applied research context
Dissertation Topic:

The topic of the dissertation: "Reliability and fault tolerance of photovoltaic
systems”, related to the reliability and fault tolerance of photovoltaic systems, is extremely
relevant both in scientific and scientific applications. The dissertation investigates
mechanisms for increasing the reliability of these systems. From an applied perspective,
the results of the dissertation can assist not only in the design of photovoltaic installations
but also in making engineering decisions related to system monitoring, maintenance, and
optimization.

The development of fault tolerance strategies contributes to the development of
interdisciplinary fields such as energy engineering, electronics, automation and systems
analysis.

2. Degree of familiarity with the state of the problem and creative interpretation of
the literature

The dissertation of PhD candidate Theodoros Petroglou demonstrates a
comprehensive knowledge and understanding of the current state of issues related to the
reliability and fault tolerance of photovoltaic systems. This is supported by an extensive



review of contemporary scientific literature and the inclusion of significant empirical data.

The dissertation presents a critical analysis of existing knowledge regarding
common failure modes, causes of performance degradation and also fault diagnosis
methods in both commercial and residential photovoltaic installations.

3. Compliance of the chosen research methodology with the set goal and
objectives of the dissertation.

The thesis of dissertation corresponds to the stated goal, based on the scientific
literature and innovations in this field. It advances them further by proposing new models,
methods, and practical applications related to aging photovoltaic installations, improving
reliability, and introducing new efficient maintenance strategies.

The research methodology used in the present dissertation is fully aligned with the
defined aim and stated objectives, providing a consistent and systematic approach to the
study of the reliability and fault tolerance of photovoltaic systems.

4. Scientific and applied scientific contributions of the dissertation

A major creative contribution is the assessment of the impact of the operational
load on the reliability of components, as well as the systematic classification of failures
into distinct categories - design-related, hardware-related and those caused by
atmospheric phenomena.

The dissertation incorporates innovative techniques for using real-time telemetry
data with detailed statistical analysis, as well as fault detection methods such as
thermographic imaging (infrared thermography), which enhance the capability for early
diagnostics.

The proposed methodology for regenerating photovoltaic power stations with
reduced power output is a particularly original contribution, offering practical solutions for
extending the systems' life cycle and increasing energy yield.

5. Opinion on the Publications Related to the Topic of the Dissertation.

The assessment of T. Petruglou's scientific works presented in the doctoral
dissertation, as well as the topics of his research, clearly proves the relevance and
prospects of the field of scientific topics.

The dissertation is based on five publications by Theodoros Petroglou, one of which is
his own and the other 4 are co-authored. The articles have been published at International
conferences which are referred to and indexed in Scopus. All papers are on the topic of



the dissertation and reveal the active participation of Theodoros Petroglou in specialized
Bulgarian International scientific conferences.

6. Opinions, recommendations and notes.

I have no comments on the dissertation and the scientific articles presented. | would
recommend that T. Petroglou continue his research in this scientific field and publish his
future results in reputable scientific journals.

7. Conclusion and Evaluation of the Dissertation

Considering the excellent results included in the PhD thesis work, characterized
by a significant volume, it can be concluded that the dissertation presented by fully meets
the requirements for acquisition of scientific degrees.

This gives me a reason to confidently propose to the Honorable Scientific Jury to
award T. Petroglou the educational and scientific degree "Doctor", in the Professional
Field: 5.2. Electrical Engineering, Electronics, and Automation, Field of Higher Education:
5. Technical Sciences.

date Member of the scientific juri: Assoc. Prof. Dr. Eng. Kamelia Ruskova
28.07.2025
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