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Hacrosiero craHoBuINE € M3rOTBEHO B KAYECTBOTO MU HA YJICH HAa HAYYHO XypH, HA3HAYEHO ChC
3amoBen Ne 1102/ 24.04.2026r. Ha Pexkropa Ha FO3VY ,,Heodut Puncku‘.

1.AxkTya/jHOCT Ha pa3pa0doTBaHMs B JUCEPTALMOHHHS TPYA MPolJieM.

[Ipenyios)keHUAT AMCEpPTAlMOHEH TPyA € Ha OE3CIOpHO akTyajdHa TeMaThKa CBBp3aHa C
npou3BoAUTENHOCTTA Ha oToBONTHYHU cuctemu (PBC), ¢ u3cnenBane Ha MOIXOAU U UHTEIUTCHTHH
METOJM 3a ONTHUMM3aIMsA Ha €(PEeKTHMBHOCTTa Ha (POTOBOJITAUYHM CHCTEMH B JAWHAMHYHU CPEIH.
TematukaTa Ha M3CIEABAHUATA B JAUCEPTALMOHHMS TPYJ HpeAroyara 3aJbJI00YeHH IMO3HAHHUSA Ha
JOKTOpaHTa B 00JIacTTa Ha Pa3HOOOpPA3HUTE CUCTEMHM 3a MPOCIEAsBaHE Ha CIbHYEBATA TPACKTOPHS
(CIICT) n amanTUBHU MHTEJIUTCHTHU NOAXOAW U QITOPUTMU 3a YIPABJICHHUE IIPU MPOCIEASIBAHETO HA
MakcuMaigHaTa Touka Ha MoutHocTra (MPPT) na ®BC.

W3BbpuieHUTE OT JOKTOpAaHTa M3CIEABAHUS Ha CBIIECTBYBAIMTE METOJIM 3a IOBUIIABAaHE Ha
epextuBHOCTTa HAa PBC, KaKTO U MPEUIOKEHUTE B AUCEPTAUOHHUS TPy MaTeMaTHUECKH MOJIENHN 32
OLIEHKA Ha eHepruiiHaTa e(peKTUBHOCT U ONTHMHU3ALMOHEH KPUTEPUH 3a MOCTUTaHe HAa MaKCHUMaJeH
SHeprueH J00uB, ca MpearnocTaBKa 3a Ob/ICII HAyYHH U3CIeIBaHus B 001acTTa.

2. CreneH Ha NMO3HaBaHe CHCTOSIHHETO Ha mpoljeMa M TBOpPYeCKa HMHTepHperanust Ha
JIMTepaTypHUsi MaTepual.

HanpaBeHoTO nuTepaTypHO NMPOYYBAHE M aHAJIM3 TOKa3BaT €JHO MHOIO J0OpO MO3HaBaHE Ha
TeMaTHKaTra 3a e€()eKTUBHO YJIaBsHE Ha CIIbHUEBATa EHEPrusi 4pe3 HU3IMOJI3BAHETO Ha CHCTEMH C
IIACUBHO U aKTUBHO IIPOCJIEAsSBAHE HA CIBbHUEBATA TPACKTOPUS, 3a€IHO C aJalITUBHU U MHTEIUI€HTHU
MOAXOOM M aIrOpUTMM 3a IpocieAsBaHE HA MaKCHMajHaTa TOYKa HAa MOIIHOCTTAa. Bcuukure
JUTEpaTypHUTE U3TOYHUIM (0010 62) ca 1Mo TeMaTHKara, Ha aHTJIMHCKU €3UK, BKJIIOUBALIM OCHOBHO
U3CIeIBaHM MyOJUKYBaHU Tpe3 mociae HuTe 15 roquHm.

B kpast Ha muTepaTypHOTO IpoyyBaHe € AepuHUpaHa L1eITa Ha JUCEPTALUOHHUS TPYI U 3a/1a4nTe
3a HEMHOTO U3IIBIIHEHHUE.

3. ChoTBeTCTBHE HA M30paHATA METOAUKA HA U3CJIe[ABaHe ¢ MOCTABeHATa LeJ M 33/1a4d Ha
AUCEPTALMOHHUSA TPYA.

N36panaTta OT JOKTOpaHTa METOAMKA 3a HAYYHO M3CIE/IBAHE JaBa BH3MOXKHOCT Jla OCHIIECTBU
OCHOBHATa 1eJ1 Ha JUCEPTALMOHHUS TPYJ, @ UMEHHO ,,TEOPETUYEH aHAIU3 U OLICHKA HAa METOJIUTE 3a
IIPOCIICIBAHE HA CIIbHYEBATa TPACKTOPHUS U AITOPUTMHUTE 3a MAKCUMAJIHO WM3BIMYAHE HA MOIIHOCT
npu (HOTOBONTAMYHH CUCTEMH, C Iesl (OpMyJIHpaHe Ha YHU(PHIMPAHW MOJENTU M OIpeNeNsHe Ha
TEOPETUYHH HACOKH 32 ONITUMU3AIMS HA eHepruiiHaTa e(peKTUBHOCT Ha ()OTOBOJITAMYHU MHCTAJIAIINH .
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MCTO,Z[I/I‘ICCKI/I AUCCPTANTMOHHUAT TPYA CJICABA JIOTUUCCKATa IMOCICAOBATCIIHOCT:

e AHanu3 Ha CHIIECTBYBAIIM H3CIEIBaHUS B 00JacTTa M KiIacu(UIMpaHe HAa Pa3IMYHUTE TUIIOBE
CUCTEMHU 3a CIIbHYEBO npocnenasane u MPPT anropurmu.

e CucreMeH aHalu3 Ha B3aUMOJIEHCTBAIIMTE MOACUCTEMH (MEXaHWYHA, €JIEKTpUYECKa U
yhpaBJisiBaila) B eHa (OTOBOJITaUYHA CUCTEMA.

e AHANTUTHYHU MOJIENIM 32 OLIEHKAa Ha eHepruiiHata e(eKTUBHOCT M 3aryOuTe IMpH pPa3IU4YHU
IIOAXOAH Ha YIIPaBJICHUE.

e CpaBHUTEICH aHAM3 HAa TPEUIOKCHUTE MOACTU 3a ONTHUMHU3AIMITA HAa CHEepruifHaTa
e(EKTUBHOCT Ha (POTOBOJNTAMYHUTE CHCTEMHU.

Cunram, 4e M3MON3BAaHATaA METOAMKA Ha M3CIE/BAHE € B ChOTBETCTBHUE C IIOCTABEHATa LEN U
3a/1a4u Ha JUCEPTALMOHHUS TPY.

4. IIpuHoCcH Ha JUCEPTALIMOHHHS TPYA.

[Ipuemam mo mnpuHUOUI (OPMYJIHMPAHUTE OT JOKTOpAHTa MPUHOCH, KOMTO MOraT Ja Obaar
KJIacu(UIupaHu KaTo HayYHO-TIPUIIOKHHU. Te ca 000011eHn B Kpas Ha JucepTaluoHHus Tpya. Cunram,
ye (hopMyITupaHUTe MPUHOCH MTOKAa3BaT, Ye MIOCTABEHUTE 3a/lauu ca W3MbJIHeHU. Hamupam To3u moaxon
3a TpeICTaBIHE Ha NPUHOCUTE 3a yJaueH, 3alloTO CBBp3Ba (opMyiupaHaTa Lel W 3aJa4d Ha
JMcepTalMoHHaTa paboTa ¢ MOCTUIHATUTE PEe3yJITaTH.

Hay4HO-npr10’kHUTE IPUHOCH OMXa MOTJIH J1a c€ 000O0IIAT KaKTO CIe/Ba:

1. PazpaborenuTe MareMaTHYECKHM MOJENM 3a OLEHKAa Ha eHepruiHata e(eKTHBHOCT Ha
(OTOBOATAUYHUTE CUCTEMH, KOMOWHHUpAIIM CIbHYEBOTO mpociensBane u MPPT anroputmure
OTIPEICIISAIH eJIeKTPUUECKUTE IMapaMeTpy Ha pabOTHUTE PEKUMHU.

2. IlpennoxeHUAT MOZEN 3a OLIEHKa Ha JuHamuyHaTta rpemka Ha MPPT anroputmure npu
IIPOMEHSIIU CE YCIOBUS Ha OCBETEHOCT.

3. IlpeaoskeHUAT ONTUMHU3AIMOHEH KPUTEPUH 32 IOCTUTaHE HA MAaKCHMAJIeH EHEprueH Jo0uB
Ha (OTOBOJITANYHU CHCTEMH ¢ KOMOMHUPAHO yTpaBJICHHUE.

4. CUMyIIallMOHHOTO M3CJIEJBaHE 32 JJOKA3BaHE HA CMHEPTUYHHUAT €(PEeKT MEXTy CHUCTEMHUTE 3a
IIPOCIICIBAHE HA CIIbHYEBATA TPACKTOPHUS M AITOPUTMHUTE 3a MPOCIECAsBaHE HA TOYKaTa Ha
MaKCHUMaJjHa MOIIHOCT.

HpI/IHOCI/ITe CC OTHACAT KbM CJIICAHUTC ABC I'PYyIU: Cb3JdBAHC HA HOBU MOJCIIM U KPUTCPHUU 3a
H3CJICABAaHN Ha ChIICCTBYBAIIU HAYYHU HpOGHCMI/I # o0oraTsBaHe ¢ HOBU 3HAHHA.

Te AOKa3BaT, Y€ NJOKTOPAHTHT IIO3HABA MHOI'O ;[06pe CbCTOAHUCTO HA HAYYHUTC U3CIICABAHHA B
o0OJyracTTa M UMa KamanuTeT Aa U3BBbPIIBA CaAMOCTOATCIIHO U3CIICA0OBATCIICKA ,Z[CﬁHOCT.

S. IIpenenka Ha My0JIMKalMUTE MO0 TEMATA HA IUCEPTALMOHHUS TPYA:

JIOKTOpaHTBT € TPEACTaBWII YEeTUpPH MyOJIMKaMKM Ha OBJrapckd €3UK CBBP3aHU C
JMCEPTALMOHHUS TPYA, ABE OT KOMTO Ca CAMOCTOATENHHU. Bbmopeku, e myOnukanuute ¢ Homep | u
HOMEp 3 B CHHMCBHKA Ca C Pa3JIMYHM 3aIJIaBUs, TSIXHOTO ChIAbp)KAHHE € HAIbJIHO MUACHTUYHO, IOPAIU
KOETO ImpueMam Tpu Opost myOnukanuu. BbB BCHUKH MyOIUKaIMK JOKTOPAHTa Mar. HHXK. AJIEKCAaHIbD
I"aneB e Ha bpBO MscTo. [lyOnukanuuTe ca mpeacTaBeHH Ha HALMOHAIEH CEMUHAP ¢ MEXKIYHApOIHO
ydacTHe M Ha HayyHa KOH(epeHIHs Ha Miaau yueHu B bwirapus. [IpencraBenute myOnuKanuu umat
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IIPSIKO OTHOIIEHHWE KbM PELIAaBAaHUTE B JUCEPTALMATA BBIPOCU U MPEACTABAT OCHOBHM PE3YJITaTH OT
HaIlPpaBEHUTE aHAJIU3U B AUCEPTALIMOHHUS TPY .

He cpM oTKpuIa €1eMEeHTH Ha TUIaruaTcBO B MyONHUKALUUTE U AUCEPTALIMOHHUS TPYL.

Cunram, ye mpeAcTaBeHUTE MyOIMKalMKM MO TeMaTWKaTa Ha JUCEPTALMOHHUS TPYI MOKPUBAT
n3uckBanusaTa Ha 3PACPD 3a npucwxnane Ha OHC ,,JlokTop®.

6. MHeHus1, NPeNnOPBKHU U 0es1e/KKH.

06pa30BaTeJIHI/ITC [CJIM Ha aucepTaudaTa Ca U3IMbJIHCHU.
Hsamam 3a0ei1eXKH 10 OTHOIIEHHE Ha KaUYeCTBOTO Ha HU3BbBPILICHATA B JUCCpTALlUATA pa60Ta.

OcHOBHUTE MU 3a0€JIeXKKHU ca MO MPEICTaBIHETO Ha ChAbP)KATEeNHATAa YacT U MyOIUKALUUTE T10
JycepTalnusTa:

e Ha MecTa B TekcTa Ha OT/ACIHUTE TJaBH ce 3a0eysa3BaT MOBTOPEHUS HA HAKOM OT M3BOAMUTE U
3aKIIOYECHUATA, HANpPAaBEHH B pE3YyITaT Ha U3CIEIABAaHMATA. AHAJIOTMYHO ce 3a0ensi3Ba
UACHTUYHOCT IpH 3a1auu 3 u 4, ¢popMmynupanu B kpas Ha JlutepatypHus o630p, cexius 1.4.
(Llen m 3agaumn) Ha TUCEPTALUOHHUS TPY .

e BeuukuTte MyONMKAIMM MPEICTaBsAT pe3ylTaTd OT aHalu3uTe, HampaBeHW B [IbpBa riaBa, u
aHaJIM3UTe Ha eHepruiiHuTe 3aryou BbB Bropa rinaBa. Hsama obaue myOuiukaiuy, B KOUTO Ja ca
NPEJCTaBEHU OCHOBHHUTE M 3HAUMMU PE3YJITaTH OT U3CJIEABAHETO, CBBP3aHU C Pa3pabOTEHUTE
MaTeMaTU4YeCKd MOJIENIM 3a OIEHKAa Ha eHepruiiHata e()eKTUBHOCT, MPEAJIOKEHHUAT MOJEN 3a
OLICHKa Ha JAuHaMu4Hara rpemka Ha MPPT anropurmure ¥ ONTUMU3ALMOHHUS KPUTEPHUH 3a
MOCTUTaHE HAa MaKCHUMaJeH eHeprueH J00uMB Ha (OTOBOJITAUYHH CHUCTEMH C KOMOMHHUPAHO
yIpaBJIeHHE.

IIpenopbku:

o [lpenopbuuTenHO € MOHE elHa OT MyOJMKAIMHUTEe, MPEJICTaBEHU B AUCEpTAIMATA, 1a ObJe
MHJIEKCUpaHa B CBETOBHOM3BECTHU 0a3u JaHHM 3a HayyHa uHpopmarmst (SCOPUS, WoS).

7. 3akyI04eHre U OLIEHKA HA IUCEPTANMOHHUS TPYA

OneHkata MM 3a JUCEPTALlMOHHHUS TPYZ € NOJIOKUTENHA. Jlucepranuara cbabpka B 10CTaTbYHA
CTENEH HAyYHO-IPUJIOKHHU TPUHOCH M OTroBapsi Ha W3UCKBAHMUATA 3a NPUA0OMBaHE HAa HAyYHU
CTeTIeHHM B 3aKOHA 3a pa3BUTHE Ha aKaJeMU4yHHs cbcTaB B penyOiuka bwiarapus (3PACPB) u
IIpaBuiHMKa 332 HETOBOTO MpPUJIAraHe.

B pesyarar Ha moco4eHuTe 0 TYK Pe3yJaTaTH M NMOCTHKEHHUS] B IMCEPTALMOHHHUS TPYH,
npegjaraM Ha ypaxkaemoro HaydHo Kypum 1a mpuchbAu Ha Mar. HHXK. AjlekcaHabp EBrenues
I'aneB, oOpa3oBaresHaTa M Hay4YHa cremeH ,,JlokTop” B mnpodecnoHanHO HampabJjeHue 5.2.
»EJIEKTPOHUKA, eJIEKTPOTEXHUKA H ABTOMATHKA* 110 HAYYHA CIIEIHAJIHOCT ,,EjlekTponn3anus’.

Hara: 01.06.2026 r. Narorsuit:

(mpod. a-p umx. lamuaus [lerposa)



STATEMENT

on the dissertation thesis for the acquisition of the educational and scientific degree "Doctor"
Professional field 5.2. "Electronics, Electrical Engineering and Automation"
Scientific specialty: Electronization
Author of the dissertation: Eng. Alexander Evgeniev Ganev
Topic of the dissertation: Research on intelligent methods for optimization of the efficiency of
photovoltaic systems in dynamic environments
by Prof. Dr. Eng. Galidiya Ivanova Petrova-Spasova
TU - Sofia, Plovdiv Branch, e-mail: gip@tu-plovdiv.bg

This statement was prepared in my capacity as a member of the scientific jury, determined by
Order No. 1102/ 24.04.2026 of the Rector of the South-West University "Neofit Rilski".

1. Relevance of the problem developed in the dissertation

The proposed dissertation thesis is on an undoubtedly relevant and important topic related
to the performance of photovoltaic systems (PVS), with a study of approaches and intelligent
methods for optimizing the efficiency of photovoltaic systems in dynamic environments. The
topic of the research in the dissertation assumes in-depth knowledge of the PhD student in the
field of various solar trajectory tracking systems (STTS) and adaptive intelligent approaches and
control algorithms for tracking the maximum power point (MPPT) of PVS.

The research carried out by the PhD student on existing methods for increasing the
efficiency of PVS, as well as the mathematical models for assessing energy efficiency and
optimization criteria for achieving maximum energy yield proposed in the dissertation, are a
prerequisite for future scientific research in the field.

2. Degree of knowledge of the state of the problem and creative interpretation of the
references material

The conducted literature review and analysis show a very good knowledge of the topic of
effective solar energy capture through the use of passive and active solar trajectory tracking
systems, along with adaptive and intelligent approaches and algorithms for tracking the
maximum power point. All references (62 in total) are on the topic, in English, mainly including
research published in the last 15 years.

At the end of the literature review, the purpose of the dissertation work and the tasks for its
implementation are defined.

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

The scientific research methodology chosen by the PhD student makes it possible to
achieve the main goal of the dissertation, namely "theoretical analysis and evaluation of methods
for tracking the solar trajectory and algorithms for maximum power extraction in photovoltaic
systems, with the aim of formulating unified models and determining theoretical guidelines for
optimizing the energy efficiency of photovoltaic installations."

Methodologically, the dissertation follows the logical sequence:
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+ Analysis of existing research in the field and classification of different types of solar
tracking systems and MPPT algorithms.

» System analysis of the interacting subsystems (mechanical, electrical and control) in a
photovoltaic system.

* Analytical models for assessing energy efficiency and losses in different control
approaches.

* Comparative analysis of the proposed models for the optimization of the energy efficiency
of photovoltaic systems.

I believe that the research methodology used is in accordance with the defined goal and
objectives of the dissertation.

4. Contributions of the dissertation

I generally accept the contributions formulated by the PhD student, which can be classified
as scientific-applied. They are summarized at the end of the dissertation thesis. I believe that the
formulated contributions show that the defined objectives have been fulfilled. I find this approach
to presenting the contributions successful because it connects the formulated goal and objectives
of the dissertation thesis with the achieved results.

The scientific-applied contributions could be summarized as follows:

1. The developed mathematical models for assessing the energy efficiency of photovoltaic
systems, combining solar tracking and MPPT algorithms determining the electrical
parameters of the operating modes.

2. The proposed model for assessing the dynamic error of MPPT algorithms under changing
illumination conditions.

3. The proposed optimization criterion for achieving maximum energy yield of photovoltaic
systems with combined control.

4. The simulation study to prove the synergistic effect between solar trajectory tracking
systems and maximum power point tracking algorithms.

The scientific-applied contributions relate to the following two groups: creation of new
models and criteria for researching existing scientific problems, and enriching them with new
knowledge.

They prove that the PhD student knows very well the state of the art of scientific research in
the field and has the capacity to carry out independent research.

5. Assessment of the publications on the dissertation topic

The PhD student has presented four publications in Bulgarian related to the dissertation,
two of which are with a sole author, the PhD student. Although the publications with number 1
and number 3 in the list have different titles, their content is completely identical, which is why I
accept three publications. In all publications, the PhD student, eng. Alexander Ganeyv, is the first
author. The publications were presented at a national seminar with international participation and
at a scientific conference of young scientists in Bulgaria. The presented publications are directly
related to the issues addressed in the dissertation thesis and present the main results of the
analyses made in the dissertation.



I have not found any elements of plagiarism in the presented publications and the
dissertation thesis.

I believe that the presented publications on the topic of the dissertation meet the
requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria
for awarding of the educational and scientific degree "Doctor".

6. Opinions, recommendations and remarks

The educational objectives of the dissertation have been met.
I have no remarks regarding the quality of the work performed on the dissertation.

My main remarks are regarding the presentation of the content and the publications on the
dissertation:

* In places in the text of the individual chapters, repetitions of some of the conclusions and
inferences made as a result of the research are noticeable. Similarly, identity is noticeable in tasks
3 and 4, formulated at the end of the Literature Review, section 1.4. (Goal and tasks) of the
dissertation work.

* All publications present results of the analyses made in Chapter One, and the analyses of
energy losses in Chapter Two. However, there are no publications that present the main and
significant results of the research related to the developed mathematical models for assessing
energy efficiency, the proposed model for assessing the dynamic error of MPPT algorithms and
the optimization criterion for achieving maximum energy yield of photovoltaic systems with
combined control.

Recommendations:
* It is recommended that at least one of the publications presented in the dissertation be
indexed in world-renowned scientific information databases (SCOPUS, WoS).

7. Conclusion and evaluation of the dissertation thesis

My assessment of the dissertation thesis and related research is positive. The dissertation
contains scientific-applied contributions to a sufficient extent and meets the requirements for
acquiring PhD degree in the Law on the Development of the Academic Staff in the Republic of
Bulgaria and the Regulations for its implementation.

The achieved results and contributions in the dissertation thesis give me reason to
propose to the esteemed Scientific Jury to award Eng. Alexander Evgeniev Ganev the

educational and scientific degree '"Doctor" in the professional field 5.2."Electronics,
Electrical Engineering and Automation", on the scientific specialty "Electronization''.

01.06.2026 1. Jury member:

(Prof. Dr. Eng. Galidiya Petrova)



