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1. AKTyaJIHOCT HA pa3padoTBaHUA B IMCEPTANUOHHMUSA TPYA NMPo0JIeM B HAYYHO
1 HAYYHONPHUJI0KHO OTHOLIECHHUE

TemaTHyHOTO HampaBJICHWE HA U3CJCABAHHUATA B UCEPTALMOHHUS TPy ca 3a
CUCTEMH 3a TeHEpUpaHEe Ha ,,3eJieHa CHePTHsI"* M KOHKPETHHSI KJIaC TAKMBAa CHCTEMU Ca
doroBonTamuHUTe cHcTeMH. lIpeoOpa3yBaHEeTO Ha CIbHUEBATa pagualus B
CIIEKTPOCHEPTHUs € TEKYyIIa MPaKTUKa U MPOIbJDKABaIla TSHACHIUS 32 CHEPTHIHHOTO
CIIEKTPOIIOTPEOJICHNE B CTONAHCKaTa NpakThKa. Pa3paboTBaHETO Ha pelICHUs 3a
nojo0psiBaHe Ha €(PEeKTUBHOCTTA Ha paboTa Ha (POTOBOJTAUYHUTE CHUCTEMHU € JIECHO
pazbupaeM W KOMEHTHpPAH aKTyaJeH MpoOjeM, KOHWTO HsIMa HEOOXOJAMMOCT OT
JI0Ka3aTeJICTBO 32 CBOATA IMOJIC3HOCT. [IpeicTaBeHUSIT AUCepTAIIHOHEH TPYA UMa 00EKT
3a wm3cieaBaHe (OTOBOJITAMYHU CHCTEMH, MPH KOUTO C€ IENH MOIIbpKAHE Ha
MaKCHMaJIHa MOIITHOCT Ha MPOM3BEXKJaHaTa eJeKkTpruuecka eneprusd. [Ipumarar ce nse
perieHus 3a moBuIinaBaHe €(eKTHBHOCTTAa Ha paboTa Ha (OTOBOJATAMYHATA CHCTEMA:
4ype3 clefeHe MBIKEHUETO Ha CIIFHIIETO M 4pe3 Cle[eHEe TOYKaTa Ha MaKCHMallHATa
MOIIIHOCT, KOSITO C€ TeHepupa OT (OTOBOJITaMYHATA CUCTeMa. Upe3 CHBMECTHOTO



HU3II0JI3BAHC Ha TE3M JABa METOAA C€ IIOCTHUTA C(l)CKTI/IBHO IrCHCPpHUPAHEC Ha
CICKTPOCHCPTIUA OT CIbHYCBATA paaralind.

C‘II/ITaM, 4c MOJIC3HOCTTA WM aKTyaJIHOCTTA HAa JUCCPTAIUMOHHHUTC U3CJICABAHUS €
JICCHO BHMAMMA U pa36HpaeMa. OHCHHBaM ITOJOXUTCIHO TCMaTHYHAaTa HACOUYCHOCT U
aKTyajJiHaTta HpO6H€MaTI/IKa Ha AUCCPTAIHUOHHOTO U3CJICABAHC.

2. CreneH Ha mNO3HABaHe CBHCTOSHHETO HA MpoldjeMa U TBOpPUYECKa
HHTEPNpPeTAlHs HA JUTEPATYPHHUS MaTepuaJl

OneHsiBaM IOJIOKUTEHO CTENEHTa Ha IO3HABaHE Ha Ipo0JiieMa 3a aHalu3 U
OLIEHKa Ha paboTraTa Ha (POTOBOJTAUYHUTE CUCTEMHM. 3a CIIydasl HAa AUCEPTALUOHHMUS
TPy aHaJIU3bT W OLEHKAaTa C€ M3IBJIHSABAT BbB (POpMareH U aHAJIUTUYEH BUJ.
AHanu3upaHuTe U NOJA3BaHU (OPMAITHU 3aBUCUMOCTH OTpPa3siBaT Pa3iIMYHU ACTIEKTH
Ha ycJoBUATa ¥ paboTaTa Ha (POTOBOJITANYHU CUCTEMHU KATO T€OMETPUYHU U3UCKBAHUS
Ha pasloJIOKEHUETO Ha (POTOMAHETUTE, TEMIEPATYPHO BIUSHUE HAa €HEProgoOuBa,
€JIEKTPUUECKH ChOOPAXKEHMS 38 IOCTUTaHE HA MAKCHMAaJIHA IPOU3BOICTBEHA MOIIIHOCT
U Ipyru. JlucepTallMOHHUAT TPy TIOKa3Ba BUCOKA KBaJIM(UKALIUA HA JOKTOPAHTA 10
npoOieMuTe Ha NPOEKTHpaHe, EKCIUIoATalus MU yhpaplieHue Ha (POTOBOJITAUYHU
CUCTEMH.

3. CborBeTcTBME HA M30paHATa MeTOAUKA HA M3CJeABAHE C MOCTABEHATA
1eJ 4 3a1a4¥ Ha JUCEPTAIMOHHUSA TPYA

N36panata MeToAWMKa  HA W3CJIEIBaHE € JIOTMYHA | IIOCJIEI0BATEITHO
W3MBJIHABaHA. TS ChAbpPKAa aHaIM3 Ha XapaKTCPUCTHUKUTE W HAadyuHA Ha
GyHKIIMOHUpaHe Ha (OTOBOJITAMYHH CUCTEMH, HAUMHHUTE 3a OIpENeIsTHE Ha TEXHHU
napaMeTpH, OIICHKa Ha (JOPMAIHUTE 3aBUCHUMOCTH, XapaKTepU3Wpamy padorata Ha
KOMIIOHEHTH Ha (OTOBOJITAMYHUTE CHUCTEMH, TIPEACTaBsIHE Ha pE3yJdTaTH OT
CUMYJAIIMOHHU ¥ YHUCJICHW eKCIIEPUMEHTH 3a pabotata HW pe3ylTaTHTe Ha
(hOTOBOJITAMYHHU CUCTEMHU.

[Ipunarana e aBropoBaTa Moaudukanus HA pexuMud Ha pabora Ha
dboToBoNTAaMUHKUTE cucTeMH. MoaudukanusaTa ce wu3pa3sgBa B €IHOBPEMEHHO
M3OBJIHSIBAHE Ha OrPAaHUYECHHE W HW3UCKBAaHUA MpPH NPOU3BOJCTBOTO HA
€JIEKTPOCHEPTHS UpPEe3 CIEAECHE Ha MECTOIIOJIOKEHUETO HA CIIBHIETO U NOAABPKAHE Ha
pexuM Ha paboTa ¢ MaKCUMallHa MOILITHOCT Ha ITPOU3BEKIaHATA €HEPTUS.



Mertoqukata Ha W3CIEBAHETO € CJEACTBME Ha I[IOCTaBeHAaTa 3ajladya Ha
JTUCEpPTAllMOHHUSA TpPyJ 3a pa3paboTBaHE HAa PEXUMH Ha eKCIUloaTalus Ha
(hOTOBOJITAMYHU CUCTEMHU, KOUTO MOBUIIIABAT TEKYIIO €HEPTOMPOU3BOJICTBO.

4. Kpartka aHaIMTHMYHA XapPaKTEPUCTHKA HA €CTECTBOTO M OLIEHKA Ha
JOCTOBEPHOCTTA HAa MaTepuaja, BbPXy KOWTO ce rpaisiT NPHMHOCUTE HA
AUCEPTANMOHHHS TPYA

JlucepTallMOHHUAT TPYyA € pa3pa0dOTBaH JIOTMYHO CBIVIACHO HM3UCKBAHMITA Ha
aKaJeMU4YHa U3CJe10BaTeNICKa padoTa.

B rn.l e mpaBen ananu3 U 0030p Ha XapakTEpUCTHUKA W CBOMCTBAa Ha
(OTOBONTAMYHUTE CUCTEMHU. AHAIM3UPAHU Ca METO/AM 32 OINpPEAENIsIHE HA ChOTBETHU
XapaKTepUCTUKH, NpPEeHaJJIeKalld Ha o0nacTra Ha (POTOBOJTAUYHUTE CHCTEMHU.
OcobeHocTH U CHLIECTBEHH XAapaKTEPUCTUKU CE€ aHAJIM3UpAT IPU MPOCIEIsIBAaHE Ha
CIIBHYEBOTO ABM)KEHUE, IIPHU CJIEIECHE M peallM3UpaHe Ha MaKCHMajHa MOILHOCT Ha
IIPOU3BEJIEHATa EHEPrusl, Ha 0COOEHOCTH Ha NpeoOpas3yBaTeInTe Ha TOK. B Ta3u riasa
ce IOCTaBsl M LIEATa Ha JUCEpTallMOHHATa padora 3a pa3pabOTBaHE M OIEHKAa Ha
CbBMECTEH pPEKUM Ha (OTOBOJIITAaMYHATA CHUCTEMA C EAHOBPEMEHHO CIIEJCHE Ha
CITbHYEBOTO MPOCIEsBaHE U MOAABbPKaHE HA pexuMma Ha paboTa Ha MHBEpPTOpa B
TOYKaTa Ha MaKCHMallHa TeHepUpaHa MOIIHOCT.

B rnaBa BTOpa ce mpeacTaBaT u u3BekKAaT (OPMAITHA 3aBUCUMOCTH, KOUTO UMAT
MsACTO 3a (opMaM3UpaHE Ha TMPOIECHTE IPU TEOMETPUYHO W MEXaHUIHO
npocieasiBaHe Ha IB)KEHUETO Ha cNbHIETO. CUMYIIMpaHU ca pEeKUMU Ha 3aCCHUYBAHE
Ha MaHEJUTE U ChOTBETHOTO HAMaJsiBaHE Ha €HEPrONPOU3BOACTBOTO. AHAIIUTUYHO €
ompejensiHa edexkTuBHOCTTA Ha pabota Ha (oTOBOJITAaMYHATA CHUCTEMA KaTo
CBHBKYITHOCT OT €(peKTHBHATa paboTa HAa HEMHU KOMIIOHEHTH. TeMaTH4HO B Ta3u riaBa
ca TMpEeNCTaBeHW W HAYMHUTE 3a TOJIbpXKAaHE Ha MaKCMMajHa MOIIHOCT Ha
Mpou3BeAeHaTa €HEprus. XapakTepUCTUKUTE Ha TE3M PEKUMH CE€ OMPENeNsiT OT
CHOTBETHHUTE CHJIA HA TOK W HANpEeKEeHHE, Ch3JaBaHU OT (POTOBOJITAMYHATA CHUCTEMA.
B nucepranmonnara paboTa 3a To3u pekuM € u3non3ad TepmuHa MPPT — Maximum
Power Point Tracking (Cnenene Ha ToukaTa Ha MaKCHMaliHa MOIIHOCT). DopmanHuTe
3aBUCUMOCTH, W3BEJICHH B JUCEPTAIlMOHHATa padoTa W CHUMYJIHpPAHU YUCICHU
EKCIIEpUMEHTH, TOKa3BaT ToJieMUs TMOTEHIMAN 3a yBeIW4YaBaHe Ha paboTara Ha
(dboTOBOITAMYHATA CUCTEMA KATO I151710. B Ta3u riaBa cuMyalluOHHUTE €KCIIEPUMEHTH
MOKAa3BaT, Y€ €JHOBPEMEHHOTO MpWJIaraHe Ha JBaTa METOJ]la 3a YIIpaBJICHHUE upe3
CJIeJICHE Ha XOJa Ha CIIBHIIETO M 4pe3 MOJIbpKaHe pabOTHA TOYKAa Ha WHBEPTOpa 3a
MaKCHMaJIHa MOIITHOCT C€ TOJIy4aBa MMo-ToJIsiMa €HePTrusl, B CPAaBHEHUE C IMMOOTIACITHOTO
mpwiaraHe Ha Te3uM Meroad. [lodyuaBaHuAT CcHHEprueH e(eKT MOBHIIaBa



e(dexkTUBHOCTTAa Ha paboTa Ha (OTOBOJITAMYHA cHCTeMa O€3 Ja ce M3MEHs HelHarta
TEXHUYECKa KOHPUTYpALIHSL.

B Tpera rnaBa cHUHEPruiiHUAT €(PEeKT OT ChBMECTHOTO H3MOJI3BaHE Ha JBaTa
METO/Ia 3a yIpaBlieHHEe Ha (OTOBOJITAMYHATA CHCTEMa € OLICHSIBaH (POpMaIHO H
KOJIMYECTBEHO. ABTOpPCKHUTE OLIEHKH noKa3Bar MOBHILICHNE Ha
€Hepromnpon3BoJACTBOTO.  HeoOxogmmocTra OT  peliaBaHe Ha  CHOTBETHHU
ONTUMU3ALMOHHM 3aJ7]aud 3a MOCTUTaHe HAa MaKCHMallHa CTOWHOCT Ha TOYKaTa 3a
SHEepruifHa MOIIHOCT € OIICHSBAaH Ype3 MpHJIaraHe Ha pPa3IuyHU HM3YUCITUTEITHH
AJITOPUTMH.

CopappxaTenHaTa dYacT Ha JAMCEpTAallMOHHATa paboTra mpenctaBs go0pe
TeMaTu4yHaTa 00JIaCT Ha M3CJEeABaHE 3a ANTOPUTMHUYHO ONpEJENsiHE HAa MapaMeTpUTe
U peKUMHTE Ha paboTa Ha eleMeHTH Ha (oToBonTanyHaTa cuctema. ChabpiKaTeTHO
ca TPEJICTaBEHHM W CUMYJIUPAHU pe3ylTaTuTe OT padorata Ha (POTOBOITaMUHATA
cucTeMa NpHU TMpuiaraHe Ha METOAUTE 3a CJEJeHe Ha CIBHIIECTOCHETO M 3a
MOJITbpKaHE Ha PeKMMa 3a TeHepUpaHe Ha MaKCUMaJTHA EHEPTUitHa MOIITHOCT.

5. Hayynu w/wiam HAYYHO-NIPWJIOKHM W MNPHJIOKHU TNPHUHOCH HA
AUCEPTAIMOHHUS TPY/

Cuuram, 4e IUCEPTAIMOHHUAT TPYJ HMMa HAyYHO-TIPWIOXKEH mpuHoc. Toit ce
ChCTOM B pa3zpaboTBaHe HA MOAU(UIIMPAH ANTOPUTHM 32 €THOBPEMEHHO YIIpaBieHUE
Ha eJeMEHTHUTE Ha (DOTOBOJTAMYHATA CHCTEMA, NMPU KOETO C€ CJIEeAM JBUKEHUETO Ha
CITBHLIETO WM TOAJbpXKAHE M OMNpe/AeNisHe Ha PeXUM Ha paboTa MpU MaKCUMallHa
MOIIIHOCT Ha €HEPronpou3BOACTBO. T03M MPUHOC MMa TMOJOXKUTEIEH e(PEeKT, KOUTO
MO3BOJIsIBA TIOJIy4aBaHE Ha TO-TOJSIMO EHEPrompoM3BOJICTBO B CpaBHEHHE Ha
MOOTIEITHOTO MPUJIaraHe Ha yIpaBJIeHHUE N0 JBUKEHUE 110 CI'IbHIIECTOCHE HA MTAHEIIUTe
¥ 110 TOJIbpKaHe Ha MaKCUMaJIHa MOIIHOCT Ha EHEPronpon3Bo/IcTBO. Taka e qoka3zan
Y YHCIIEHO CUMYJIMpaH CUHEPTUWHUA ePEeKT OT €THOBPEMEHHOTO MpUIaraHe Ha JBara
YOpaBIIABAIA METOA.

Cunram, 4e NOJIy4YEHUTE PE3YNTATH ca OPUTHMHAIHYU U MOJe3HU. Te n3mbiHsIBaT
M3MCKBAHUATA 3a pa3paboTBaHE HaA AUCEPTAllMOHEH TPyJA 3a MpHUAOOMBaHE Ha
oOpa3oBaTeHaTa U Hay4dHa CTeIeH ,,J{okrop".

6. OueHka 3a cTeNneHTAa HA JIMYHOTO Y4acTHe HA JUCEPTAHTA B IPUHOCHUTE

IIpencraBenuTe wW3cCieABaHUS B AUCEPTALMOHHUSA TPYyHd U INPUAPYKABALIUTE
Hay4YHU MyOJIMKAllMUM C aBTOPCKOTO Y4YacTHE€ MU JaBaT OCHOBAaHUE Jla CUUTaM, 4e
JNUCEPTALMOHHUTE PE3YJITATH Ca HAPABEHU JIMYHO OT JIOKTOPAHTA.



7. MHeHue 3a IlyﬁJII/IKaHI/II/ITe o0 TeEMaTa HAa JUCEPTAINIUOHHUSA TPYI.

JlucepTallMOHHUAT TpyA NOpencTaBs dYeTUpU NyOJUMKalWH, CBBP3aHU C
pa3paboTBaHaTa TemaTuka. Te ca mpaBeHU Ha HayyHa KOH(epeHLHs Ha Y HUBEpCUTETa
no uH(OpMaUMOHHU TexHoysoruu u OudbimorexkozHanne (YHUBUT). dpyru nse
nyOJuKalMKu ca MPUETH 3a NedyaT B HaydeH cOopHUK. ChIbpikaTenHaTa 4acT Ha
myOJMKALMUTE ChOTBETCTBA HA TEMAaTHKaTa U ChABbPKAHUETO Ha JMCEPTALMOHHUSA

TPYA.

9. MHeHus1, IPENOPBKU U 0e1eKKH

PelieH3eHTHT OlleHsBa MOJIOKUTEITHO ChAbprKaTeIHAaTa YacT Ha AUCEPTAIIMOHHUS
Tpyd. Toll HAMa 3a0eeXKu MO OTHOIIEHUE Ha M3CJeI0BaTeICKaTa 4acT, HallpaBeH!
W3BOJM U pe3ysiTatu. KaTto eleMeHT Ha KPpUTUYHOCT TOM OOpbhIlla BHUMaHKE Ha TOBA,
Ye 4acT OT HalpaBEHUTE MyOJIMKAIMU HE ca M3JIE3]IU OT MeYarT U C€ OYaKBa TAXHOTO
nyonukyBaHe. [IpakTrukaTa 3a my0OJIMKyBaHe, YECTO HE C€ U3IIBJIHSABA OT ChOTBETHUTE
pPEIAaKIIMOHHU KOJICKTMBH. ToBa OIIeTsIBa YyCWIHMATA Ha aBTOpUTE. 3aToBa
npenopbyBaM J1a ce ydacTBa B HaydyHu MepompusiTHs, KOUTO UMaT PETYJSIPHO U
KOPEKTHO MPUCHCTBUE B aKaJEMUYHU U U3CJIEA0BATEIICKA KOH(PEPEHIINH.

Te3u 3abenexku HMMaAT XapakTep HAa CHBET M Mpernopbka KbM ObjemniaTa
nyOJIMKAIlMOHHA JICHHOCT Ha JOKTopaHTa. Tol TpssOBa na ObJe B aKTHBHA MO3UIUS
npu U300p HA HAYyYHO MEPONPHUITHE, B KOETO Jia ydyacTBa. ToBa € mpelrnocTaBka 3a
pasnpocTpaHeHHe Ha COOCTBEHHWTE HAYYHM PE3YJTaTH Cpel H3clieoBaTesickaTa U
aKaJieMU4yHa ayJaUuTOpUs.

PenieH3eHThT mpenoppyBa MpHU MOJATOTOBKATA HA MATEPUANIUTE MO 3alluTa Ha
JUCEPTALMOHHOTO U3CJIEABAHE [1a C€ BKIIFOYBAT U IMUHUCTPATUBHU JOKYMEHTH KaTO
U3BaJiKa OT JUIUIOMH, aBTOOHOTrpadusi, yuacTue B MIPOCKTH U JIp.

Karto 3abenexka mie orOesnexa, 4e aBTOPCKUTE MPETEHIMU ce AchHUHHPAT C
TEpMUHA ,,[TPEIOKEH, (hOpMYJIHpaH, pa3padoTeH ¢ ...moaen"“. ToBa ca Aekmapaliuu HO
OT TSX HE ce BUkaa epekT u momsa. OTChCTBA OLIEHBYHA YACT, KOSITO MO3BOJISIBA /1A CE€
BUJIU ¥ OLICHU TO3W METOJI KAaKBH MOJIOKUTEITHU €(hEeKTH MOCTHUTA.

Te3u mpemopbku MOXE J1a ce€ OT4eTaT OT JUCEPTaHTa B HETOBU ObACIIH
myOJMKAIIMOHHHU W3SIBU.



9. 3akiI0YeHHe M OLEHKA HA JUCEPTAMOHHUSA TPY/

OueHsiBaM  MOJIOXKUTETHO HANPABEHUTE HAYYHO-NPWJIOKHU TPUHOCH Ha
nucepraunoHHus Tpya Ha Anexkcannbp EBrenneB 'aneB. Cunram, 4ye M3UCKBaHUATA
Ha 3aKOHA 3a pa3BUTHE Ha aKaJleMHUYHUs cbcTaB B PenyOnuka bearapus, [TpaBunnuka
32 HETOBOTO IIPWJIATAHE Ca U3IIBJIHEHH B IIPEACTABEHUS JUCEPTALUOHEH TPYI.

I'opens3nokeHOTO0 MM JaBa OCHOBAHME Ja JaM IIOJIOKUTEIHA OLEHKa 32
IIPEACTABEHUS] AUCEPTAMOHEH TpPyX M Ja mpenopbyaM Ha HaydHoTo Xxypu Aa
npucbau Ha AJiekcanabp EBrenueB I'aHeB HayuHaTa cTeneH ,,JOKTOP MO
npodecronanHo HampasieHue 5.2. EneKkTpoTexHuKa, €JeKTPOHMKAa M aBTOMAaTHKa,
JTIOKTOpCKa porpama ,,Enexktponu3anms ‘.

Mara : 1.6.2026 r. YJIEH HA HAYYHTO KYPU:

rp. Codus ( mpod. nra unxk. Togop CTousios )
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1. Actuality of the problems in the PhD thesis

The thematic direction of the research in the Ph.D. thesis is for systems for
generating "green energy" and the specific class of such systems is photovoltaic
systems. The conversion of solar radiation into electricity is a current practice and an
ongoing trend for energy consumption in business practice. The development of
solutions to improve the efficiency of photovoltaic systems is an easily understood and
commented current problem that does not require proof of its usefulness. The presented
dissertation has an object for research photovoltaic systems in which the aim is to
maintain maximum power of the produced electrical energy. Two solutions are applied
to increase the efficiency of the photovoltaic system: by tracking the movement of the
sun and by tracking the point of maximum power generated by the photovoltaic system.
By using these two methods together, effective generation of electricity from solar
radiation 1s achieved.



I find that the usefulness and relevance of the dissertation research is easily visible
and understandable. I positively assess the thematic focus and current issues of the
dissertation research.

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

I positively assess the degree of knowledge of the student about the problem of
analysis and evaluation of the operation of photovoltaic systems. In the case of the
dissertation, the analysis and evaluation are performed in a formal and analytical form.
The analyzed and used formal dependencies reflect various aspects of the conditions
and operation of photovoltaic systems such as geometric requirements for the location
of photovoltaic panels, temperature influence on energy production, electrical
considerations for achieving maximum production capacity, and others. The
dissertation demonstrates the high qualification of the doctoral student in the problems
of design, operation and management of photovoltaic systems.

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

The chosen research methodology is logical and consistently implemented. It
contains an analysis of the characteristics and mode of operation of photovoltaic
systems, methods for determining their parameters, assessment of formal dependencies
characterizing the operation of components of photovoltaic systems, presentation of
results of simulation and numerical experiments on the operation and results of
photovoltaic systems.

The author's modification of operating modes of photovoltaic systems is applied.
The modification is expressed in the simultaneous fulfillment of restrictions and
requirements in the production of electricity by monitoring the location of the sun and
maintaining an operating mode with maximum power of the produced energy.

The research methodology is a consequence of the task set in the dissertation work
to develop operating modes of photovoltaic systems that increase current energy
production.



4. A brief analytical description of the nature and assessment of the
credibility of the material on which the contributions of the dissertation
are built

The dissertation work is developed logically according to the requirements of
academic research work.

In Chapter 1, an analysis and overview of the characteristics and properties of
photovoltaic systems is made. Methods for determining relevant characteristics
belonging to the field of photovoltaic systems are analyzed. Features and essential
characteristics are analyzed when tracking the solar movement, when tracking and
realizing the maximum power of the generated energy, and the features of current
converters. This chapter also sets the goal of the dissertation work to develop and
evaluate a joint mode of operation of the photovoltaic system with simultaneous
tracking of the solar tracking and maintaining the inverter operating mode at the point
of maximum generated power.

In chapter two, formal dependencies are presented and derived, which have a
place for formalizing the processes in geometric and mechanical tracking of the
movement of the sun. Modes of shading of the panels and the corresponding reduction
in energy production are simulated. The efficiency of the photovoltaic system is
analytically determined as a set of the effective operation of its components.
Thematically, this chapter also presents ways to maintain maximum power of the
produced energy. The characteristics of these modes of operation are determined by
the corresponding current and voltage created by the photovoltaic system. In the
dissertation work, the term MPPT — Maximum Power Point Tracking is used for this
mode. The formal dependencies derived in the dissertation work and simulated
numerical experiments show the great potential for increasing the performance of the
photovoltaic system as a whole. In this chapter, simulation experiments show that the
simultaneous application of the two control methods, by tracking the course of the sun
and by maintaining the inverter operating point for maximum power, yields more
energy than the separate application of these methods. The resulting synergistic effect
increases the efficiency of a photovoltaic system without changing its technical
configuration.

In the third chapter, the synergistic effect of the joint use of the two methods for
controlling the photovoltaic system is formally and quantitatively evaluated. The
author's estimates show an increase in energy production. The need to solve relevant
optimization problems to achieve the maximum value of the energy power point is
assessed by applying various computational algorithms.



The substantive part of the dissertation work well presents the thematic area of
research for algorithmic determination of the parameters and operating modes of
elements of the photovoltaic system. The results of the operation of the photovoltaic
system when applying the methods for monitoring the sun mmotion and maintaining
the mode for generating maximum energy power are comprehensively presented and
simulated.

5. Scientific and practical achievements in the PhD thesis

I assess that the dissertation has a scientific and applied contribution. It consists
in developing a modified algorithm for simultaneous control of the elements of the
photovoltaic system, which monitors the solar movement and maintains and
determines the operating mode at maximum power output. This contribution has a
positive effect, which allows obtaining greater energy production compared to the
separate application of control by movement according to the solstice of the panels and
by maintaining maximum power output. Thus, the synergistic effect of the
simultaneous application of the two control methods has been proven and numerically
simulated.

I found that the obtained results are original and useful. They fulfill the
requirements for developing a dissertation for the acquisition of the educational and
scientific degree "Doctor", (Ph.D.).

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

The research presented in the dissertation and the accompanying scientific
publications with the author's participation give me reason to believe that the
dissertation results were made personally by the doctoral student.

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

The dissertation presents four publications related to the topic being developed.
They were made at a scientific conference of the University of Information Technology
and Library Science (UNIBIT). Two other publications have been accepted for
publication in a scientific collection. The content of the publications corresponds to the
topic and content of the dissertation.



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 and results. As an element of
criticism, he draws attention to the fact that some of the publications have not been
published and their publication is expected. The practice of publishing is often not
carried out by the relevant editorial teams. This harms the efforts of the authors.
Therefore, 1 recommend participating in scientific events that have a regular and
correct presence in academic and research conferences.

These remarks are in the nature of advice and recommendation 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 his own scientific results among the research and academic audience.

The reviewer recommends that when preparing the materials for the defense of
the dissertation research, administrative documents such as a sample of diplomas, a
CV, participation in projects, etc. be included.

As aremark, [ will note that the author's claims are defined by the term "proposed,
formulated, developed ... model". These are declarations, but they do not show any
effect or benefit. There is no evaluation part that allows us to see and evaluate what
positive effects this method achieves.

These recommendations can be taken into account by the dissertationist in his
future publications.

9. Conclusion

I positively assess the scientific and applied contributions made by the dissertation
work of Alexander Evgeniev Ganev. I find that the requirements of the Act on the
Development of the Academic Staff in the Republic of Bulgaria, 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 Alexander
Evgeniev Ganev the scientific degree "doctor" in professional field 5.2. Electrical
Engineering, Electronics and Automation, doctoral program "Electronization".

1.6.2026 r. Member of the jury:
Sofia Prof. D.Sc. Ph.D. Eng. Todor Stoilov



