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AKTyanHocT Ha pa3paboTBaHUA B AUCePTALMOHHUA TPYA NpobrieM B Hay4YHO U
Hay4YHOMPUNOXHO OTHOLLEHMe.

TematTnyHaTa HACOYEHOCT Ha [AOMUCEPTaUMOHHMSI TPYA € 3a OueHsiBaHe Ha
eKcnnoaTauMoHHN XapaKkTePUCTUKN Ha DOTOBONMTOMYHN CUCTEMM, TSXHATA HAAEXHOCT U
OTKa30yCTOMYMBOCT. Tasn oOLeHKa MMa CbLUECTBEHO 3HAYeHVMe 3a MNPOEeKTUpPaHEeTo,
nsrpakgaHeTo M noaabpXaHeTo Ha paboTocnocobHocTTa Ha  (HOTOBOMTAUMYHUTE
cuctemun. PelleHusita, KOUTO ce TbPCAT M npunarat B AucepTauMoHHaTta paboTa ca
CTPOro npuabpXaHu KbM MPUHUMNMTE Ha paboTa Ha (HOTOBONTAUYHUTE CUCTEMM,
TAXHaTa CTPYKTypa U ycrnoBusi Ha dyHKUMOHUpaHe. B auceprtauvoHHata pabGoTta ca
cucTeMaTMsMpaHy MNoTeHuMarnHu crnydanm Ha oTkasoyctonumBocT. [lpeacTtaBsiHu ca
Bb3MOXHM KOPEKUMW W peLleHns 3a 3anasBaHe Ha Mpou3BOAUTENHOCTTa Ha
KOMMOHEHTUTE Ha (POTOBONTAUYHUTE CUCTEMU KaTo MaHenu, MHBEPTOPW, YCNOBMSA Ha
MOHTUpaHe 1 ekcnnoaTauus. QUcepTaumMoHHUST TPYA AaBa YACHEHU AaHHU U OLEHKU OT
aHanuauTe, NpaBeHU 3a paboTata Ha POTOBONTaUYHUTE cucTeMun. EkcnepumeHTanHute
[AaHHU Ha gucepTauMoHHaTa paboTa ca cbbupaHu B rofisaiM nepuog ot Bpeme, KOeTo e
No3BOSSIBANO [la Ce U34MCnsABaT CpeaHu CTOMHOCTU U AUCNepcust Ha 0TKasm OT HopMariHO
pyHKUMOHMpPaHEe Ha KOMNOHEHTUTE HA (DOTOBONTAUYHUTE CUCTEMM.

OueHsiBam NONOXUTENHO Hay4YHO-MPUIOXHATa OPUEHTaLMS Ha AUCEPTALMOHHOTO
n3crnefBaHe 3a aHanu3 U u3crneABaHe Ha HaOEeXHOCTTa M OTKAa30yCTOMYMBOCTTA Ha
(hOTOBONTANYHM CUCTEMU N TEXHUTE TEXHUYECKN KOMIMOHEHTU. Te3n aHan1aun ca npaBeHu
crneacTBMEe OT eKCNepUMEHTanHU M3MepBaHWUs M 3anuMcaHyu CTaTUCTUYEeCKU OaHHW. B
AvcepTaumoHHaTa paboTta ca NpeacTaBeHV KONMMYECTBEHM pesynTaTy OT U3MepBaHus,
OLIEHKM 3a HafeXHOCT, KpUTEpPUM 3a OLieHsiBaHe Ha ePEKTUBHOCT M NPOU3BOAUTENTHOCT
Ha paboTaTta Ha KOMMOHEHTU U Ha Lsnata ooToBoITauyHa cuctema.

CTeneH Ha No3HaBaHe CbCTOSAHUETO Ha NpobrieMa U TBopYecka MHTepnpeTauus Ha
nuTepaTypHUA maTtepuan.

HanpaBeHuAT aHanu3 Ha n3bpaHaTa TeXHUYecka CUcTemMa M HEMHU TEXHUYECKU
KOMMOHEHTU € MO3BONUMO Ha AucepTauMoHHaTa paboTta ga geduHuMpa npakTUYecku



3a4ayM 3a OLEeHKa Ha HelHaTa pabota. ChbluecTBeHaTa 4acT Ha AUCEepPTaLMOHHOTO
na3crnegpaHe e npeacTaBsaHETO Ha cTaTUcTUYeckuTe ob6paboTeHn gaHHM OT OTKa3UTE Unu
HamarneHo QYHKUMOHWpaHEe Ha enemMeHTM Ha oToBOMATandyHa cucTeMa W HenHaTta
HaOeXOHOCT KaTo uano. B nsnonssaHata nutepatypHa cnpaska AUCepTaUNOHHUAT TpyL
ce nosoBaBa Ha 123 nuTtepaTypHM U MHPOPMALMOHHN MU3TOYHULK. [1peacTaBaHETO Ha
auceptaumMoHHMst  MaTepuan e HanpaBeHo npodpecumoHanHo. BugHo wn ot
aBTOOMOrpadusaTa Ha OOKTOpaHTa €, Ye Toh e paboTun B opraHusauuu, CBbp3aHu C
noaabpXXaHe N ekcnnoataumsi Ha oToBONTaNYHMU CUCTEMU. PeLleH3eHTbT KOHCTaTmpa,
ye KaHOuOaTbT UMa CUMeH NPakTUYeCcKM OnuUT B TemaTuyHata HaCO4YEeHOCT Ha
OVNCEepPTaUMOHHUA Tpyn MO HageXOHOCT M OTKa3oyCTOMYMBOCT Ha (OTOBOMTAUYHM
cuctemun. [leMOHCTpMpaHa e BUCOKa CTEMNeH Ha No3HaBaHe Ha Npobnema 3a HaaeXaHOCT
Ha oToBONTANYHM CUTEMW, Ha MNPUYMHUTE 3@ Bb3HUKBAHE Ha OTKasM U 3a
NnoTeHUnanH1MTe peLleHuns 3a nonpassHe n/unu NnoBuLLIABaHe Ha Tekyllata e(pekTMBHOCT
Ha reHepupaHe Ha enekTpuyecka eHeprusi. [JOKTOpPaHTbLT MOKa3ea 3adblnbo4vYeHn
No3HaHMA 3a M3BBLPLUBAHETO Ha eKCrnepuMeHTanHUTe M3crenBaHusl 3a OLEeHsIBaHEe Ha
€NeKTPUYECKN W HAOEXOHOCTHU XapaKTEpPUCTMKA Ha ENEKTPOHHUTE KOMMOHEHTU Ha
(POTOBONTANYHNTE CUCTEMWA.

CboTBeTCcTBME Ha M3bpaHaTa MeToaMKa Ha U3credBaHe € NOcTaBeHaTa uen u
3a4auu Ha gucepTaLMOHHMUA TPy,

[vcepTaumMoHHOTO U3cneaBaHe MOTUBUPa HEOOXOANMMOCTTa OT NOAAbPXKAHETO Ha
TEKyLM aHanmM3nm Ha paboTata Ha KOMMOHEHTU Ha OTOBOMTAUYHUTE CUCTEMMW.
OueHsiBaHETO Ha reHepupaHaTa enekTpuyecka eHeprusi ot dooTonaHenmTe No3Bossea aa
ce OLeHN HeobXoaMMOCTTa OT CbOTBETHA NoAMsiHa MUnM npodunakTuka oT Karn, npax,
3aabpXaHa AbXOoBHa Boaa. M3bpaHaTa meToauka B AucepTauMoHHaTta paboTta ce
OCHOBaBa Ha cbOMpaHe Ha AaHHWM OT eKkcnnoartauus Ha doToBonTaMyHaTa cuctema u
nocrnefBallo cratuctmyecko o06paboTBaHe Ha Te3nm [AaHHW.  PesyntatbT  OT
CTaTUCTMYECKUTE U3YNCINEHUS NO3BONABAT [1a Ce U3eHTUMULMPAT CbCTOAHUSA Ha OTKa3n
U HamaneHa npousBoauTenHocT. lMpu oTnagaHe Ha ugnata cuctemMa ce wuscneasart
OVPEKTHUTE MOBPEeAM M ce MpernopbyBaT pelleHus 3a nonpaBku. Tasu UHXeHepHa
MeToaMka e OTHOCUTENnHo obeMHa M MpoabimKMTEnHa nopaayn HeobxooumocTTa 3a
cbbupaHe M obpaboTBaT Ha CTAaTUCTUYECKM MUHaNM OaHHW OT u3amepBaHusA. KaTo
pesyntaT [OUCEPTaALMOHHOTO U3CnedBaHe WMa XapakTep Ha Hay4HO-MHXKEHEpPHO
n3crnenBaHe 3a aKkTyNHU TEXHUYECKM (POTOBOSITAUYHM CUCTEMM.

KpaTKa aHaNIMTU4Ha XapakKTepucTukKka Ha eCteCTBOTO U OLleHKa Ha 4OCTOBEpPHOCTTa
Ha MmaTepuana, Bbpxy KOMUTO ce rpagdaT npuHoOCUTEe Ha AucepTaunMoOHHUA TPyA.

IOucepTtaumoHHata pabota e CTpyKTypupaHa B 4eTupu rmaeu. B rmaesa 1 ce
npeacTaBaT NpMHUMNMTE Ha paboTaTta Ha OTOBOMNTAUYHUTE MAHENN U eNEKTPUIECKUTE
npouecn Ha npeobpasyBaHe Ha cCrbHYeBaTa paguaumsi B enekTpuyecka eHeprus.
KomeHTnpaHu ca ycnosusta, BNMseLm Ha TO3M npouec Ha npeobpasyBaHe Ha eHepruaTa.
MpeacTaBa ce CTpyKTypHaTa CXemMa Ha WHBepTopa, KomTo TpsaAbBa ga npeobpasysa
NMOCTOSAHHUSA TOK OT (poTonaHenutTe B MPOMEHNNB, KOMTO Ce M3Mon3eBa B Tekyllata
eHepruiiHa cuctema Ha eHepropasnpegenenve. Kato cneacrsve OT TO3M aHanu3 ca
AedvHmpaHn obnactute Ha 0TKa30yCTOMYMBOCT BbB (POTOBONTAMYHUTE CUCTEMU. Te ca
AedUHUpaHn KaTto NPOoMNycKkM Npu MPOEKTUPAHETO, OTKasnM Ha TEXHUYECKUTE CPeacTBa,
BNMSIHME Ha OKONHaTa cpefa W Hav 4YecTo npunaraHy pelleHus 3a OTCTpaHsiBaHe Ha
Bb3HUKHanu npobnemu. B rmaBa BTOpa ca npaBu CTaTUCTUYECKN aHanNn3 Ha Bb3HUKHaNM



OTKasn. AHanmM3bT ce MNpaBu 3a OTKa3u Ha uan GoToBONTaMYeH napk, OTKasu nopagu
BNUSIHNS OT OKoniHaTa cpefa. [peacTaBsaT ce Bb3MOXHM PELLEHMS 3a MOBULIABAHE Ha
ekcnnoataumMoHHust pesyntatr oT pabotata Ha (OTOBOMTAUYHUTE  CUCTEMMW.
NntocTpupaHo e dhopmariHOTO KONIMYECTBEHO OLIEHSIBAHE Ha HAOQEXHOCTTa Ha MHBEPTOP.
OueHsiBaHa e paboTaTa B npoabikeHne Ha 12 roanHn Ha 34 poToBONTaANYHU CUCTEMN.
Toa e no3gonuno ga ce pas3paboTM mMogen 3a OueHKka Ha HagexaHocTTa Ha
doToBonTanyeH nHBepTop. B rnaea 3 ocHoBHaTa TeMaTtn4yHa HaCoOYEeHOCT € NoBuLLaBaHe
Ha egeKTMBHOCTTa Ha paboTa Ha doToBONTaMyHaTa cucTema. TyK Ce akueHTuMpa B
HeobOXxoAMMOCTTa OT YydadHO NpPOEeKTUpaHe, criegeHe 3a MpaBWiHO  U3rpakgaHe,
NMoaroToBKka Ha HSKOMKO PELUeHWs MpuM NnosiBa Ha OTKasM B cCUCTeEMaTa, KOeTo Lie
rapaHTMpa CBOEBPEMEHHO OTCTpaHsiBaHe Ha noBpeauTe. B rmaBa 4 ca npeacraBeHn
cobCTBEHUTE MpunaraHn peLleHns 3a MoBMWAaBaHE Ha HagexHocTTa Ha
doToBONTAMYHATa CUCTEMA CbINACHO AenHMpaHNTE OT rMaBa 2 NOAXO4ALMN PeLUEHNS.
B Tasu rnaBa ce npeacrtaBsHW, W34YMCIISIBaHW, rpadPuUyHO NPEeAcTaBsHWM OaHHU W
pe3ynTtaTtu OoT cTaTuckTu4yecka o6paboTka Ha M3MepBaHWs, NPABEHN KaTO eKCNEPUMEHTH
N aHanuaun. [maeaTa nma xapakrep Ha gOOpo npeacTaBsiHE Ha NPUITOXEH MPaKTUYeCKn
onuT.

Hay4Hu u/unun Hay4YHO-NPUOXHN NPUHOCK Ha AUCEePTALMOHHUA TPYA.

OueHsiBaM KaTO Hay4HO-MPUIIOXEH NPUHOC nNpeacTaBeHUTe Mepkn 3a
NoBMLLABaAHE HAa HAOEXHOCTTa M OTKA30yCTOMYMBOCTTA Ha (POTOBOSITANYHU CUCTEMM.
Tean mepkn ca aHanuanpaHu 1 nNpunaraHn Ypes3 NpakTuyeckn HabngeHsl npaBeHn ot
noktopaHTa. OcobeHoCT Ha obekTa Ha n3crneaBaHe Ha OTOBONTAUYHUTE CUCTEMU €, Ye
Te ca CTauMOHapHM U HAMAT AMHAM4YHU PEXMMU, 38 KOUTO CEe U3UCKBA B3eMaHe Ha
peweHns B peanHo Bpeme. Tasn CTauMoHapHOCT Ha (OOTOBONTAWYHUTE CUCTEMMU
onpeaens, Ye TAXHOTO YCMOBHO ynpaBfieHWe ce CbCTOM B HabnwgeHne n aHanu3 no
NMokasaHn TEXHONTOMMYHN XapaKTEPUCTUKM N OTKA30YCTONYMBOCT HA TEXHUTE KOMMOHEHTH.
Tasan ocobeHOCT Ha wu3bpaHus 0GeKT Ha gucepTaumMoHHata pabota onpegens wu
OCHOBHOTO CbAbpXaHWEe Ha N3crneaBaHnsaTa B AMcepTauuoHHaTa paboTta kaTo aHanus Ha
cTaTuCcTu4eckn cbbupaHnm gaHHW. [JOCTOMHCTBO Ha AUCEePTaLMOHHUSA Tpya €
BbBEXOAHETO U U3UYNCSIBAHETO Ha KONMMYECTBEHM XapaKTEPUCTUKN HA DOTOBONTAUYHUTE
cuctemn. ToBa € M OOKa3aTeNICTBO 3a BUMCOKUS MPOdECMOHANn3bM Ha OOKTOpaHTa B
n3bpaHaTa npegmeTHa obnacT Ha HaAEeXOHOCT N 0TKa30yCTOMYMBOCT Ha DOTOBOSITANYHN
CUCTEMM.

OueHkKa Ha cTeneHTa Ha JINYHO y4yacTtue Ha guceptaHTa B NpuHoCcUTe

PeueH3eHTbT OLeHsIBa MONOXUTENHO COGCTBEHOTO y4yacTMe Ha gucepTaHTa B
npuHOCUTE Ha [AuWcepTaumoHHMA Tpyda. CbabpxkaTenHaTa 4acT Ha gucepTauusita
UMCTPMpa CaMOCTOSITENTHOTO U3BbPLUBaHE Ha cTaTUcTUYeckaTa 06paboTka Ha AaHHM 3a
OTKa30yCTOMYMBOCT Ha (POTOBONTAUYHM CUCTEMU B LSNOCT U 3a OTAENHN KOMMOHEHTU.
CratucTuyeckute gaHHU ca cbbupaHu 3a MHOTO CUCTEMM U B MPOABITKEHWE HA ronsim
nepvop ot Bpeme. COGCTBEHOTO y4YacTMe Ha [OKTOpaHTa KaTo crnyxuten Ha dupma,
CBbp3aHa C ekcnnoaTauusita Ha (OTOBONTaUYHM CUCTEMM € npeanoctaBka 3a
CaMOCTOSITENIHO aHanu3npaHe Ha OTKa3oyCTTOMYMBOCTTA B Tasun cuctema. 3acerHar e u
npobrnemMbT 3a NoBMLLABaHe Ha ePeKTMBHOCTTA Ha NMPOU3BOACTBOTO Ha ENEKTPOEHEPTUS.
BOnWKWHCTBOTO OT NpeAcTaBeHMTE Hay4YHN MNyGNMKaLMmM ca C aBTOPY JIOKTOPaHT U HEroBUS



Jara

Hay4eH pbkoBoauTern. B 3aknioyeHne peLeH3eHTbT OLEHsIBa CTeNeHTa Ha NINYHO yYacTue
Ha [OOKTopaHTa B pa3paboTBaHEeTO Ha AOucepTauMoHHaTa TemaTuKka KaTo BUCOKO U
CbOTBETCTBALLO Ha M3UCKBAHWUSA HA akageMUYHO U3creaBaHe.

MHeHue 3a I1Y6.I1I/IKaL|VIVITe no TemMata Ha gucepTaumMoHHUA TpyAa.

3a npoueayparta Ha 3awmTa € NpeacTaBeH M CNUCBK C 5 HayyHu nybnukauuu.
YeTupm oT TAX ca nybnvkyBaHu B TpyaoBe Ha HayyHaTa KoHdepeHuns ¢ MexayHapoaHo
yyactne ,EnekTpoHuka“, koATo ce npoBexpa y Hac. EgHa oT TAx e BknoveHa B
umdgpoBaTa 6mbnuoteka Ha opraHusaumaTa |IEEE. JanHnTe 3a netaTta nybnukauus ca
HeJOoCTaTb4HM 32 [a MOXE PeLeH3eHTbT Aa NpoBepu NyOnnKkyBaHeTO.
PeLeH3eHTbT oueHsABa, Ye NpeaTaBeHnTe NybnmkaumMm ca HanpaBeHu No TeMaTukaTa Ha
AncepTaunoHHNS Tpya.

MHeHus, npenopbLKU n Oenexku.

PeLeH3eHTbT oLeHsBa NONOXUTENHO CbAbpXaTenHaTta YyacT Ha AMCepTaLUNOHHNS
TpyAa. Ton Hama 3abenexku no OTHOLIEHME Ha M3cnegoBaTernickaTa 4acT, HanpaBeHu
n3soam n pesyntatu. Kato enemeHT Ha KpUTUYHOCT TOM 0bpblia BHMMaHWE Ha ToBa, Ye
yacT OT HanpaBeHuUTe NybrMkaumm Ha koHdepeHuuns ,EnekTpoHnka“ He ca nyGnukyeaHu.
HesaBncumo, 4e ca npegctaBeHy NMcMa 3a npuemaHe n geknapauusa 3a nybnukysaHe
TOBa He ce npaBu OT opraHn3aTopuTe Ha koHdepeHumsTa oT 2023 r. 3aToBa peLEeH3eHTbT
npenopbyBa Npu y4yactme B KOHEepeHUMM aa ce n3bupat TakmBa C KOpeKTHa usgarercka
nenHoct. TakaBa Hanpumep e koHdepeHuusta “Electronics”, opraHmsmpaHa ot TY-
Codmsa. PeLeH3eHTbT ce OTHAcA KPUTUYHO M KbM neTata nybnukaums, 3a KOsSTo HAMa
AaHHW 3a NyGnnkyBaHeTo N.
Tean 3abenexkn nmaT xapakTep Ha CbBET U Npenopbka KbM ObaeLwiata nyonmkaunoHHa
OENHOCT Ha AoKTopaHTa. Ton Tpsibea ga O0bae B akTMBHA No3nuus Npu n3bop Ha Hay4yHo
MeponpuaTue, B KOETO Aa yyacTBa. ToBa e npeanocTtaBka 3a pasnpocTpaHeHue Ha
cobCTBEHUTE Hay4YHN pe3ynTaTu cpea uacrnegoBaTenckarta n akagemumyHa ayantopus.

3aKno4YeHue u oueHKa Ha AUcepTaLMoHHUA TPYA.

OueHsABaM MONMOXMUTENHO HanNpaBEeHUTE  HAyYHO-NMPWUIIOXHW NPUHOCK  Ha
anceptaumoHHusa Tpya Ha Teopgopoc ArHectyc lMetporny. CuuTam, Yye nsmckBaHusTa
Ha 3akoHa 3a pa3BUTUE Ha akageMnyHUsA cbeTas B bbnrapua v NpasBunHuka 3a HEroBOTO
npunaraHe ca UsnbJSIHEHU B NpeAcTaBeHUs gucepTaumoHeH Tpya.

lopen3noxeHOTO MM [daBa OCHOBaHWE [Oa [Oam MOrfoXWUTernHa oueHKka 3a
npegcraBeHnsa agucepTauMoHeH Tpy4 U Aa npenopbyam Ha HaydHOTO XXypu ga npucbam
Ha Teopopoc ArHectyc leTporny oGpasoBaTenHaTta M HaydHa CTeneH ,AO0KTop“ Mo
npodgecroHanHo HanpaeneHve 5.2. ,,EnekTpoTexHuKa, efieKTpoHUKa U aBTomaTtmka“
Hay4Ha cneumanHocT ,,EnekrtpoHusauma“.

16.7.2025 UINEH HA HAYYHTO XYPWU:
Inpod. ATH nHx. Togop Ctounos /
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1. Actuality of the problems in the PhD thesis

The thematic focus of the dissertation is on assessing the operational
characteristics of photovoltaic systems, their reliability, and fault tolerance. This
assessment is of essential importance for the design, construction, and maintenance of
the operability of photovoltaic systems. The solutions sought and implemented in the
dissertation strictly adhere to the principles of operation of photovoltaic systems, their
structure, and operating conditions. The dissertation systematizes potential cases of fault
tolerance. Possible corrections and solutions for maintaining the performance of
photovoltaic system components, such as panels, inverters, installation, and operation
conditions, are presented. The dissertation provides numerical data and estimates from
the analyses performed on the operation of photovoltaic systems. The experimental data
of the dissertation were collected over a long period of time, which allowed calculating
average values and standard deviations of failures from the normal operation of
photovoltaic system components.

| positively assess the scientific-applied orientation of the Ph.D. research for the
analysis and study of the reliability and fault tolerance of photovoltaic systems and their
technical components. These analyses were made as a result of experimental
measurements and recorded statistical data. The dissertation work presents quantitative
results of measurements, reliability assessments, and criteria for assessing the efficiency
and productivity of the operation of components and the entire photovoltaic system.



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

The analysis of the selected technical system and its technical components has
allowed the dissertation to define practical tasks for evaluating its work. The essential part
of the dissertation research is the presentation of the statistically processed data from the
failures or reduced functioning of elements of a photovoltaic system and its reliability as a
whole. In the literature reference used, the dissertation refers to 123 literary and
information sources. The presentation of the dissertation material is done professionally.
Itis also evident from the doctoral student's CV that he has worked in organizations related
to the maintenance and operation of photovoltaic systems. The reviewer found that the
candidate has strong practical experience in the thematic focus of the dissertation on
reliability and fault tolerance of photovoltaic systems. A high degree of knowledge of the
problem of reliability of photovoltaic systems, the causes of failures, and the potential
solutions for repairing and/or increasing the current efficiency of generating electrical
energy has been demonstrated. The doctoral student demonstrates in-depth knowledge
of conducting experimental studies to evaluate the electrical and reliability characteristics
of electronic components of photovoltaic systems.

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

The dissertation research motivates the need to maintain ongoing analyses of the
operation of photovoltaic system components. The assessment of the generated electrical
energy from the photovoltaic panels allows for assessment of the need for appropriate
replacement or prevention of mud, dust, and retained rainwater. The chosen methodology
in the dissertation work is based on the collection of data from the operation of the
photovoltaic system and subsequent statistical processing of this data. The results of the
statistical calculations allow the identification of failure states and reduced productivity. In
the event of failure of the entire system, direct damage is investigated, and repair solutions
are recommended. This engineering methodology is relatively voluminous and lengthy
due to the need to collect and process statistical past measurement data. As a result, the
dissertation research has the character of a scientific and engineering study of current
technical photovoltaic systems.

4. Scientific and practical achievements in the PhD thesis

The dissertation is structured in four chapters. Chapter 1 presents the principles of
operation of photovoltaic panels and the electrical processes of converting solar radiation
into electrical energy. The conditions affecting this energy conversion process are
commented on. The structural diagram of the inverter is presented, which must convert
the direct current from the photovoltaic panels into alternating current, which is used in the
current energy distribution system. As a result of this analysis, the areas of fault tolerance
in photovoltaic systems are defined. They are defined as design flaws, failures of technical
means, environmental influences, and the most frequently applied solutions for eliminating
problems that have arisen. In chapter two, a statistical analysis of failures that have
occurred is made. The analysis is made for failures of an entire photovoltaic park, failures



due to environmental influences. Possible solutions for increasing the operational result
of the operation of photovoltaic systems are presented. The formal quantitative
assessment of the reliability of an inverter is illustrated. The work of 34 photovoltaic
systems over 12 years was evaluated. This allowed the development of a model for
assessing the reliability of a photovoltaic inverter. In Chapter 3, the main thematic focus
is on increasing the efficiency of the operation of the photovoltaic system. Here, the
emphasis is on the need for appropriate design, monitoring for proper construction, and
preparation of several solutions in the event of failures in the system, which will guarantee
timely removal of damage. In Chapter 4, the own applied solutions for increasing the
reliability of the photovoltaic system are presented according to the appropriate solutions
defined in Chapter 2. In this chapter, data and results from statistical processing of
measurements made as experiments and analyses are presented, calculated, and
graphically presented. The chapter has the character of a good presentation of applied
practical experience.

5. Scientific and practical achievements in the PhD thesis

| assess the presented measures as a scientific-applied contribution for increasing
the reliability and fault tolerance of photovoltaic systems. These measures have been
analyzed and applied through practical observations made by the doctoral student. A
feature of the object of study of photovoltaic systems is that they are stationary and do not
have dynamic modes for which real-time decision-making is required. This stationarity of
photovoltaic systems determines that their conditional management consists of monitoring
and analysis of the indicated technological characteristics and fault tolerance of their
components. This feature of the chosen object of the dissertation work also determines
the main content of the research in the dissertation work, as an analysis of statistically
collected data. The dignity of the dissertation work is the introduction and calculation of
quantitative characteristics of photovoltaic systems. This is also evidence of the high
professionalism of the doctoral student in the chosen subject area of reliability and fault
tolerance of photovoltaic systems.

6. Assessment of the degree of personal participation of the dissertation candidate
in the contributions

The reviewer positively assesses the doctoral candidate's own participation in the
contributions of the dissertation work. The substantive part of the dissertation illustrates
the independent performance of the statistical processing of data on fault tolerance of
photovoltaic systems as a whole and for individual components. The statistical data were
collected for many systems over a long time. The doctoral candidate's participation as an
employee of a company related to the operation of photovoltaic systems is a prerequisite
for independent analysis of fault tolerance in this system. The problem of increasing the
efficiency of electricity production is also addressed. The majority of the scientific
publications presented are authored by a doctoral candidate and his/her scientific
supervisor. In conclusion, the reviewer assesses the degree of personal participation of
the doctoral candidate in the development of the dissertation topic as high and consistent
with the requirements of academic research.



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

A list of 5 scientific publications is also presented for the defense procedure. Four
of them are published in the proceedings of the Scientific Conference with International
Participation "Electronika", which is held in our country. One of them is included in the
digital library of the IEEE organization. The data for the fifth publication is insufficient for
the reviewer to verify the publication.

Considering the number of publications, this satisfies the required threshold of
points for the defense of the educational and scientific degree “doctor” through categories
G7, and G8. The reviewer assesses that the submitted publications are on the topic of the
dissertation work.

8. Few assessments, recommendations, and remarks

The reviewer positively assesses the content of the dissertation work. He has no

comments regarding the research part, conclusions, or results. As an element of criticism,
he draws attention to the fact that some of the publications made at the “Electronika”
conference have not been published. Even though letters of acceptance and a declaration
of publication have been submitted, this is not done by the organizers of the 2023
conference. Therefore, the reviewer recommends that when participating in conferences,
those with correct publishing activities be chosen. Such, for example, is the “Electronics”
conference organized by TU-Sofia. The reviewer is also critical about the fifth publication,
for which there is no data on its publication.
These remarks are like advice and recommendations for the future publication activity of
the doctoral student. He must be in an active position when choosing a scientific event in
which to participate. This is a prerequisite for disseminating one's scientific results among
the research and academic audience.

9. Conclusion

| positively assess the scientific and applied contributions made by the dissertation
work of Theodoros Anestis Petroglou. | find that the requirements of the Act on the
Development of the Academic Staff in Bulgaria and the Regulations for its Implementation
are met in the presented dissertation work.

The above gives me reason to give a positive assessment of the presented
dissertation work and to recommend to the Scientific Jury to award Theodoros Anestis
Petroglou the educational and scientific degree of "doctor" in professional field 5.2.
"Electrical Engineering, Electronics and Automation" scientific specialty
"Electronization".

16.07.2025 Member of the jury:

Prof. D.Sc. Ph.D. Eng. Todor Stoilov
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