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PeueH3eHT: gou. a-p nHx. Kamenus Neopruesa PyckoBa — TY- Codusa

HactosweTo cTtaHoBULLE € M3rOTBEHO B KAa4eCTBOTO MW Ha YNIEH Ha Hay4yHO >XypW,
Ha3HauyeHo cbe 3anose Ne1102, 24.04.2026 r. Ha Pektopa Ha KO3Y ,Heodut Puncku®.

1. AKTyanHOCT Ha pa3paboTBaHUs B AUCEpPTaLMOHHUA TPyA NPo6riemM B Hay4YHO
M Hay4YHOMPUNOXHO OTHOLLUEHMeE.

Temata Ha gucepTauuoHHUs Tpya: M3cnegBaHe Ha MHTENUIreHTHUW MeToau 3a
onTUMM3auMs Ha ePEKTMBHOCTTA Ha (POTOBOMTANUYHM CUCTEMU B ANHAMUYHKU Cpeaun e
NMoCBETEHA Ha akTyanHa M 3HauYuma Hay4YHO-NpunoXHa npobnemaTunka, CBbp3aHa C
noBuaBaHe Ha e(EeKTUBHOCTTA Ha (POTOBOMTAUYHUTE CUCTEMU Ype3 M3MNOoN3BaHe Ha
WHTENUIEHTHW MeToaM 3a ynpaBneHve W ontumu3aumd. PasrnegaHute B
AncepTauuoHHUS Tpyd CUCTeMM 3a NpocnefsiBaHe Ha ChnbHYeBaTa TpaekTopus u
anropuTMuUTE 3a npocriegsiBaHe Ha MakcMmarnHaTa ToYka Ha MOLUHOCT npeacTtasnasaT
KNYOBU cpeacTBa 3a nogobpsiBaHe Ha eHepruiHusa gobuB Ha doTtoBONTanYHUTE
nHctanaumm. OcobeHo LieHeH e NPMHOCHT Ha JOKTOpaHTa Aa aHanuaupa AsaTta nogxoaa
KaTo B3aMMOCBbp3aHUW efeMeHTM Ha eduHHa cucTemMa 3a YyhnpasfeHue, KOeTo
CbOTBETCTBA HA CbBPEMEHHUTE TEHOEHUMM B pPasBUTUETO HA WHTENUIEHTHUTE
€HEPrumHN CUCTEMMN.

2. CTeneH Ha no3HaBaHe CBLCTOSIHUETO Ha npobrnema M TBOpYecKa
MHTeprnpeTauus Ha NUTepaTypHUsA MaTtepuan.

HokTopaHTbT Anekcanabp aHeB, nokasBa goOpo no3HaBaHe u pa3dbupaHe Ha
CbBPEMEHHOTO CbCTOSIHME Ha u3cnefBaHusiTa B obnactra Ha OTOBOMATAUYHUTE
cucTemu, cnbHYeBoTo npocneasisaHe u MPPT anroputmuTte. [Jo6po BnevatneHve npasu
CTPEMEXDBT Ha QOKTOpaHTa KbM M3rpaxgaHe Ha efMHHa TeopeTMYHa pamKa 3a aHanus
Ha npouecuTe, BNnaeLm Bbpxy e(pekTUBHOCTTa Ha (DOTOBONTANYHUTE CUCTEMMN.



N3BbpweH e nogpobeH nuTepaTypeH 00630p, BKMOYBALY Knacudukaums Ha
cucTeMnTe 3a nNpocneasiBaHe Ha CribHYeBaTa TpaekTopus, aHanua Ha pasnudHn MPPT
METOOM W CpaBHWUTENHA OUEHKa Ha Wu3nons3BaHuTe cunosm npeobpasyBaTenu.
MoakpeneHu ca oT 06CTOEH Npernea Ha CbBpeMEHHaTa Hay4YyHa nuTepaTtypa, C BKITHOYEHN
A0CTa eMNUPUYHU AaHHW, MOAMNOXEHN Ha aHanMTMYHO obobliaBaHe, KOETO NO3BONSIBA
dhopmynmnpaHeTo Ha COBCTBEHM KOHLENTYanHu MOAEeNN U 3Boau.

3. CvbortBeTcTBME Ha M36paHaTa MeToAuKa Ha uacneagBaHe C NoCTaBeHaTa Len
n 3agaydn Ha agucepTaunoHHUA TpyAa.

[nceptaumaTa CbOTBETCTBA Ha MOCTaBeHaTa LEen Ha OucepTauuMOHHUSA TpyAa,
Dasupariku ce Ha HayyHaTa nuMTepaTypa M HOBOCTUTE B TOBA HanpaBfieHWe, KaTo n
Hagrpaxga 4pes3 npegnaraHeTo Ha HOBW MOZENW 3a NPaKTUYECKUM MNPUIIOXKEHMS.
MpunoxeH e cucTeMeH noaxon, CbuYeTaBall NUTepaTypeH aHanus, maTemMaTuyecko
mMogenupaHe, TeopeTudHO  obobuwaBaHe M CMMyMauMOHHM  U3CneaBaHus.
MocnegoBaTeNnHoO ca aHanu3avpaHun U3NYHUTE, TEOMETPUYHUTE, ENEKTPUYECKUTE U
ynpaensasawmte aktopu, BNusewm Bbpxy paborata Ha OTOBONMTAUYHUTE CUCTEMM.
Pa3paboTeHn ca maTtemMaTMyecKkn 3aBMCMMOCTM 3a ONMCaHNE Ha EHEPrMMHNTE NPOLECH
N e NpeanoXeH WHTerpMpaH MoAen 3a OueHKa Ha KOMMIeKcHata edeKTMBHOCT.
N3bpaHnTe mMeToou Mno3BONSBAT MOCTUrAaHETO Ha MNocTaBeHaTa Len v ocurypsiat
HeobxoanmaTa Hay4dHa 0O60CHOBaHOCT Ha HanpaBeHUTE U3BOAM.

4. Hay4Hu u/vnu Hay4YHO-NPUNOXHU NPUHOCK HA AUCEPTALMOHHUA TPYA.

OCHOBHWTE Hay4YHW N HAY4YHO-MPUITOXHN NPUHOCK Ha AUCEPTALMOHHMSA TPY4 MoraT
Aa 6baat 0606LWeHn B cnegHUTe HanpaeneHus:

> VI3BbplUEeH e KOMMMeKCeH TeopeTUYeH aHann3 Ha CUCTEMUTE 3a CITbHYEBO
npocnegsasaHe n MPPT anroputmute kato B3ammogencTBaluM NOACUCTEMU B
CTPyKTypaTa Ha pOTOBOSMTAUYHUTE MHCTaNaumu.

> PaspaboTeHun ca yHudunympaHm TeopeTuiHM 1 MaTeMaTMyYeCckn MOAENN 3a OLLEeHKa
Ha epeKTUBHOCTTa Ha DOTOBONTANYHU CUCTEMU, UHTETPUPALLM FTEOMETPUYHNUTE N
enekTpuyeckntTe dakTopu.

> [lpeonoxeH e mogen 3a aHanu3 Ha AMHamMuyHaTa rpewka Ha MPPT anroputmnte
npyv NPOMEHNNBU aTMOCHEPHU YCINOBUA.

> dopmMmynupaH e cMHeprmyeH mogen 3a B3aMMOOeUCTBUETO Mexay cuctemmte 3a
cnbHYeBO npocrnegasaHe n MPPT ynpasneHueTo.

> PaspaboTeH e onTMMM3AUMOHEH KPUTEPUIN 3a MaKCUMU3MpPaHE Ha E€HepPrunHnS
AobuB Ha (bOTOBONTAUYHN CUCTEMM.

> PeanuaupaHu ca cuMMynauuoHHU u3cnegBaHus 3a OueHKa Ha BIUSHMETO Ha
pasnuyHM (pakTopy BbBPXY €eHeprunHata eqEeKTUBHOCT U 3a KONUYEeCTBEHO
ONUCaHWe Ha CUHEPTUYHNA e(PeKT Mexay pasrnexgaHute nogcucTeMu.



5. MHeHue 3a ny6nukauMmTe No TeMaTa Ha AUCepTaUNOHHUS TpyA.

OueHkaTa Ha HayyHuUTe TpydoBe Ha AnekcaHabp [aHeB, npeactaBeHu B
AOKTOpCKaTa ancepTauus, KakTo U TEMUTE Ha HEroBUTE U3CneaBaHus, SICHO AoKa3BaT
aKkTyanHoCTTa 1 NepcnekTMBMTE Ha obnacTTa Ha Hay4yHUTe TemaTuka.

[Mony4yeHnTe Hay4yHM pe3ynTaTm umaT noTeHunan ga gonpuHecaT 3a no-Abrnboko
pa3bupaHe Ha npouecuTe, onpedenswm eHepruiHata eeKkTMBHOCT, U a nocnyxart
KaTo OCHOBa 3a OGbaelun nacnegBaHvs 1 paspaboTkm B obnactta Ha MHTENUreHTHUTe
GOTOBOMTANUYHN CUCTEMM.

MpeactaBeHuTe NyGnMkaumm oTroBapsT Ha HeOBXoauMUAT BpPon 3a NpUchXaaHe Ha
Hay4YHO-0Op30oBaTenHaTa CTeneH ,JOKTOP®, KaTo ca TEMaTUYHO CBbP3aHu C NpegMeTa Ha
ANCepPTaLMOHHUA Tpya M OTpas3siBaT OCHOBHUTE pe3ynTaTu, CBbp3aHW C HeroBaTta
paspaboTka.

6. MHeHus, NPenopBLKN U Genexku.

MpeactaBeHuTe pe3ynTatM Ha AOWCEPTALMOHHMAT Tpyd SCHO  JokasBaT
aKTyanHocTTa Ha npobnema u nepcnekTuBMTe HEroBOTO NpunoxeHue. brux npenopvyana
3a B ObAelle AOKTOpPaHTBLT Aa NPOAbIKM U3credBaHusTa cu B Tasum obnacT U CbLo
npenapbyam 3a HeroBu ObAewm nyonukauum B PEHOMUPAHM HayyHM ChMCaHUS WU
n3gaHus.

7. 3akniuyeHue 1N oLeHKa Ha AUcepTaLuUOHHUS TpyA.

Cuntam, 4Yye OucepTauUMOHHUAT TPyA HaMmbfHO OTrOBapd Ha M3UCKBaHWATA Ha
3akoHa 3a pa3BUTUETO Ha akageMNYHMSA CbCTaB 3a NpUcChXaaHe Ha obpasoBaTenHarta u
Hay4yHa cTeneH ,JlokTop®.

Bb3 ocHOBa Ha W3NOXEHOTO CTAHOBMLLE [aBaM [MOSNIOXUTENHA OLEeHKa Ha

AncepTauuoHHUS Tpyd W npeaniaraMm Ha yBaXaemMoTO HayyHO Xypu Ada npucbau Ha
AnekcanHgbp EBreHveB [aHeB obpasoBatenHata W HayyHa crteneH ,Jloktop“, B
npodecrnoHanHo HanpaeneHue: 5.2. ENekTpoTexHuKa, eNekTpoHnKa u aBTomMaTmsaums,
obnacTt Ha BucwweTo obpasoBaHue: 5. TeXHUYECKN HayKu.

Nata UJTIEH HA HAYYHTO XYPW: pou. ao-p nHx. Kamenusa PyckoBa

06.06.2026



OPINION

on a Dissertation Thesis for the Award of the Educational and Scientific Degree of
Doctor (PhD)

Professional Field: 5.2. Electrical Engineering, Electronics and Automation
Field of Higher Education: 5. Technical Sciences

Author of the Dissertation Thesis: Alexander Evgeniev Ganev, PhD

student at the Department of Electronics and Technological Education, South-West
University "Neofit Rilski"

Dissertation Topic: Investigation of Intelligent Methods for Optimizing the
Efficiency of Photovoltaic Systems in Dynamic Environments

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 Scientific Jury
appointed by Order No. 1102/24.04.2026 of the Rector of South-West University "Neofit
Rilski".

1. Relevance of the Dissertation topic in scientific and applied scientific context

The dissertation topic, Investigation of Intelligent Methods for Optimizing the Efficiency of
Photovoltaic Systems in Dynamic Environments, addresses a highly relevant and
significant scientific and applied research problem related to improving the efficiency of
photovoltaic systems through the use of intelligent control and optimization methods.

The solar tracking systems and Maximum Power Point Tracking (MPPT) algorithms
examined in the dissertation represent key tools for enhancing the energy vyield of
photovoltaic installations. Particularly valuable is the doctoral candidate’s contribution in
analyzing these two approaches as interconnected components of a unified control
system, which corresponds to contemporary trends in the development of intelligent
energy systems.

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

The doctoral thesis of Alexander Ganev, demonstrates a comprehensive knowledge and
understanding of the current state of the research in the fields of photovoltaic systems,
solar tracking technologies, and MPPT algorithms.

A comprehensive literature review has been conducted, including a classification of solar
tracking systems, an analysis of various MPPT methods, and a comparative assessment



of power converters used in photovoltaic applications. The study is supported by an
extensive review of contemporary scientific literature and incorporates substantial
empirical data subjected to analytical synthesis, enabling the formulation of original
conceptual models and conclusions. Particularly noteworthy is the effort to establish a
unified theoretical framework for analyzing the processes affecting the efficiency of
photovoltaic systems.

3. Correspondence of the research methodology to the objectives and tasks of the
dissertation thesis

The dissertation thesis successfully achieves its stated objectives by building upon
existing scientific literature and recent developments in the field while extending them
through the proposal of new models for practical applications.

A systematic approach has been applied, combining literature analysis, mathematical
modeling, theoretical generalization, and simulation studies. Physical, geometric,
electrical, and control-related factors affecting the operation of photovoltaic systems are
analyzed in a consistent and logical sequence. Mathematical relationships describing
energy processes have been developed, and an integrated model for assessing overall
system efficiency has been proposed.

The selected research methods enable the achievement of the dissertation objectives
and provide the necessary scientific basis for the conclusions drawn.

4. Scientific and applied-scientific contributions of the Dissertation

The main scientific and applied scientific contributions of the dissertation can be
summarized as follows:

« A comprehensive theoretical analysis of solar tracking systems and MPPT
algorithms has been carried out, considering them as interacting subsystems
within the structure of photovoltaic installations.

« Unified theoretical and mathematical models have been developed for evaluating
the efficiency of photovoltaic systems by integrating geometric and electrical
factors.

« A model has been proposed for analyzing the dynamic error of MPPT algorithms
under varying atmospheric conditions.

» A synergistic model describing the interaction between solar tracking systems and
MPPT control has been formulated.

« An optimization criterion for maximizing the energy yield of photovoltaic systems
has been developed.

o Simulation studies have been conducted to evaluate the influence of various
factors on energy efficiency and to quantitatively describe the synergistic effect
between the considered subsystems.



5. Opinion on the publications related to the Dissertation topic

The evaluation of the scientific publications of Alexander Ganev presented in connection
with the doctoral dissertation, as well as the topics of his research, clearly demonstrate
the relevance and future potential of this scientific field. The obtained scientific results
have the potential to contribute to a deeper understanding of the processes determining
energy efficiency and to serve as a basis for future research and development in the field
of smart photovoltaic systems.

The submitted publications are thematically related to the subject matter of the
dissertation and adequately reflect the principal results obtained during the conducted
research.

6. Opinions, recommendations, and remarks

The dissertation has been developed at a good scientific level. The research topic and
the presented results clearly demonstrate both the relevance of the problem and the
prospects for its practical application.

| would recommend that the doctoral candidate continue his research activities in this field
and further publish the obtained results in reputable international scientific journals and
conference proceedings.

7. Conclusion and evaluation of the Dissertation

In my opinion, the dissertation fully complies with the requirements for awarding the
educational and scientific degree of Doctor (PhD).

Based on the above considerations, | give a positive evaluation of the dissertation thesis
and propose that the esteemed Scientific Jury award Alexander Evgeniev Ganev the
educational and scientific degree of Doctor (PhD) in Professional Field 5.2. Electrical
Engineering, Electronics and Automation, Field of Higher Education 5. Technical
Sciences.

Date: 06.06.2026 MEMBER OF THE SCIENTIFIC JURY:

[Assoc. Prof. Dr. Kamelia Ruskova/
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