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CTAHOBUWLUWE
BbPXY AucepTauMoHeH Tpy4 3a npugobusaHe Ha o6pa3oBaTesfiHa U HayyHa CTeneH ,JoKTop"
ABTOp Ha AucepTauMoHHUA TpyA: Mar. MHX. Aumnutbp HeHoB HeHoB

Tema Ha guceptaunmoHHuA Tpya: ,MopenvpaHe Ha reHeTUYHW anropmTMn ¢ BpeMeBun pefoBe Npu nscnenBaHe
pabotata Ha (OTOBO/ITAMYHM CUCTEMUW 3a aBTOHOMHO 3axpaHBaHe Ha 6WTOBW MNOTPebuTenn (B HOrOU3TOYHU
paioHmn)"

UneH Ha Hay4yHOTO Xypu: npod. A4-p MHX. AunsaHa FocnoguHoBsa

1. AKTyanHoCT Ha pa3paboTBaHUs B [AMCEPTAUWOHHWUS TPyA NPo6AeM B HAyyHO U HayYHOMPUIOXKHO
OTHoweHre. CTEMeH U HMBA HA aKTyasHOCTTa Ha npo6nemMa U KOHKpPeTHWTe 3afjaus, paspaboTeHu B
aucepTaunsTa

TemaTa Ha [AWCEPTALMOHHMS TPyA e akTyalHa U 3HauumMa B KOHTEKCTa Ha CbBPEMEHHOTO pa3BUTME Ha
Bb306GHOBAEMUTE eHEePTUiAiHN M3TOYHMLM U B YACTHOCT HA aBTOHOMHWTE (OTOBONTAUYHU CUCTEMU. B npakTnkata Ha
€NeKTPOeHeprnitHNTEe CUCTEMW BCe MO-TOMIAIMO  3HaYeHWe NpUA06MBAT BbLNPOCWATE, CBbP3AHU C HAAEXAHOTO
MPOrHO3MpaHe Ha reHepupaHarta eHeprus U ¢ OLeHKaTa Ha PaGoTHUTE PEXUMU MPU MPOMEHSIMBU BBHLUHW YCIOBUS.
Oco6eHO BaxeH € Mpo6aeMbT MPU Ha/MuMe Ha OrpaHMYeHW No o6em M HecTabUNHKW MO XapakTep W3MepBaHM
[AaHHW, KaKBUTO Ca peasiHNTe BPEMEBU PEAOBE, NMOJyYeHU OT eKCrjoatayusata Ha Masku (hOTOBONTAUYHW CUCTEMN.
OvcepTauMoHHMAT TPy NpPaBUIHO HAcouBa BHMMAHMETO KbM TO3M MPaKTUYecku 3HAYMM npo6ieM. B CblioTo
BpeMe (hOpMynMpOBKaTa Ha 3ajadata 6u morna ga 6bAe MOo-KOHKPEeTHA OT UHXEHEepHa rnefHa Touka, € Mo-scHO
OYepTaHy NpakTUYeCcKu LEenn 1 o4yakBaHU pesynTatu.

2. CTeneH Ha Mo3HaBaHe CbCTOSHMETO Ha Npob6nema M TBOPYECKA WHTeprnpeTauus Ha NMTepaTypHus
mMaTepuan

[OvcepTaHTbT Nokasea fo6pa MHPOPMUPAHOCT MO OTHOWEHME HA CbLiecTByBaWKWTe peweHus B o6nacTTa Ha
aHanM3a Ha BPEMEBU PEfOBE W MPUNOXKEHWETO UM Npyu (POTOBOATAWMYHM CUCTEMU. JIUTepaTypHUAT 0630p e
06WVpeH ¥ BKIOYBA KaKTO KMacM4Yecku MOAxoAu, Taka W CbBPEMEHHM MeToAu, M3Mon3BaHu npu o6paboTka Ha
[laHHW U nporHo3upaHe. MpeacTaBeHW ca PasIMUHU TEXHONOTMM M KOMMOHEHT Ha (hOTOBOMTAMYHUTE CUCTEMMU,
KOETO € MOMOXUTE/THO OT UHXXEHEpPHA [/efHa ToYKa. BbNpekn ToBa, aHa/IM3bT Ha MMTepaTypHUTE U3TOYHULM € Mo-
CKOpO OMUCATENEH U HE BMHArM Ce MpaBu sCHA Bpb3Ka MeXAy pasrnefaHuTe NOAXOAU M KOHKPETHUTE UHXEHEPHM
npo6/eMu, KOUTO Ce peliasat B gucepTtaymsTa. JInncea no-KPpUTMYHA OLLEHKA HA NPUIOXUMOCTTA Ha Te3U METOAU B
peasHn eKcnaoatalMoHHN YC0BUS.

3. CboTBeTCTBME HaA u3bpaHaTa MeTOAMKA Ha W3cineABaHe W MocTaBeHaTa LUen W 3agadun Ha
AUCEPTaUMOHHMA TPy C NOCTUITHATUTE NPUHOCH.

/i36paHata mMeToAuKa, 6asMpaHa Ha M3MOM3BaHE Ha FEHETUYHW aNrOPUTMU U aHanM3 Ha BPEMEBU pefoBe, €
CbBpPeMeHHa U Mo NPUHLMN NoAX0AsAlLa 3a pasrnexaaHus Knac 3agadun. MoaxoAbT € HacodeH KbM paboTa ¢ peasiHu
n3mepBaTeNHW AaHHW U OoTpassBa ®rpeMex KbM MNpaKTUyecka MPUIoXUMOCT. BbMnpeku ToBa, B U3N0XKEHUETO
HeZl0CTaTbYHO ACHO € MOKA3aHO KaK Npe//oXeHUTe anropuTMi BOAAT 10 KOHKPETHW Noao6peHus B oLeHKata uu
nporHosata Ha pa6oTtata Ha (OTOBONTAMYHUTE cuUcTeMu. OT MHXEHepHa rnefHa Touka 61U 6UN0 NMONE3HO MNO-ACHO
[la Ce 1eMOHCTPMpPa e(eKTbT 0T NPUNOXEHNETO Ha pa3paboTeHMTe MeToAW Ype3 CpaBHEHWE C ApYrn U3MNoNM3BaHu B
npakTMKaTa pelleHns Unn Ypes aHaan3 Ha KOHKPEeTHW eKCMaoaTaluoHHN CUTYaLUN,

4. HayyHU n/Mnu HayYHOMPUIOXKHW NPUHOCU Ha AUCEP T aLUOHHNS TPYA

B AucepTauuMoOHHWS TPYL € HanpaBeH OnNuT 3a (opMmynupaHe M 0GOCHOBKA Ha HayyeH Npo6naeM, CBbp3aH ¢
aHanusa ¥ NporHo3MpaHe Ha pabotata Ha ABTOHOMHM (POTOBONTAUYHM CUCTEMM TMpPK HaJWYME HA KpaTkn U
HecTaLMoHapHU BpeMeBM pefoBe. Pa3paboTeHn ca NOAXOAM, KOUTO MoOraT Aa ce pasrnexgar Kato pasiiupsiBaHe u
afanTvpaHe Ha CbLeCcTBYBalLM METOAM 3a aHa/IM3 Ype3 M3MO0/3BaHE HA TEHETUYHU aNropuTMU, Kato Mo TO3W HauuH
Ce LUe/u [0Ka3BaHe C HOBM CPeACTBA HAa W3BECTHU 3aBUCMMOCTM B MOBELEHMETO Ha TakuMBa CUCTEMW. B n3BecTHa
CTEMeH e Hanuue cb3faBaHe Ha MeToAMKa 3a M3cnedBaHe, OpUeHTMpaHa KbM paboTa ¢ peasiHu eKcnioatauvoHHK
[laHHUM, KOeTO MOXEe [a Ce NpMeMe KaTo HayYyHOMPWUIOXeH MpuHoC. MonyyeHn ca pe3yntaTti, KOMTO MMAT XxapakTep



Ha MOTBBLPAWUTENHM (PAKTW OTHOCHO BbH3MOXHOCTTA 3a M3MOM3BAHE HAa pasrfexaaHuTe anroputMu Mpy aHaIn3 Ha
(oTOBONTAUYHM cUCTEMU. B CHLIOTO BpEME CefBa fa Ce 0TOENexu, Ye B TpyAa He ce goctura 4o GopmynupaHe Ha
HOBa TEOPUS WU XUMOTE3A B CTPOTMS HAy4YeH CMUCH/, a MPUHOCMTE ca MPeAVMHO B 06/1aCTTa Ha MPUIOXKEHNETO U
ajantaymsata Ha M3BECTHU NOAXOAM KbM KOHKPETEH Kfac MHXEeHEPHW 3afauun.

5. XapakTep Ha NpPUMHOCKTE 3a BHeApsBaHe: MeTOAW, KOHCTPYKUWU, TEXHOMOrMM, NpenapaTu, CXemu,
Xy[JO)KECTBEHO TBOPYECTBO M T.H. 3HAYMMOCT Ha MPUHOCMTE 3a HaykaTa M npakTukaTa. [peyeHka Ha
ny6AuKaumuTe no AucepTauuoHHUS TPy,

Pe3yntatute OT AUCEPTALUOHHUS TPYA MMAaT Hay4YHOMNPUIOXKEH XapaKTep W ca HACOYEHWU KbM pa3paboTBaHe Ha
MeToAM 3a aHaau3 M MporHosupaHe Ha pa6oTata Ha aBTOHOMHM (DOTOBONTAMYHWM CUCTEMU, KaTo MpuUTexasaTt
noTeHuMan 3a MNPUIOXeHWe B CUCTEMU 3a MOHWUTOPWHI, YNpaBfEHWE U OLEHKA HAa eHepruiiH1 npouecu npw
[EeUeHTpann3nMpaHo efekTposaxpaHeaHe. [lpefAcTaBeHWTe ny6avMKaumu 0TpassiBaT OCHOBHUTE pe3ynTatu  oT
n3cnefBaHeTO M MOKa3BaT aKTUBHOCT Ha AucepTaHTa B HayyHaTta o6nact. Cpef Tsx ce oTkposiBa ny6nukauus B
MeX/yHapoAHO CMUCAHWE C MMMAKT (hakTop W KBapTua Q2, Kakto v ny6AuKauuMu B CMMCAHWS, UHAEKCUPaHW B
Scopus, KOETO MOXe fAa Ce OLEHM MOJMIOXKUTENHO MO OTHOWEHME HA HayyHata BMAMMOCT Ha Tpyaa. JonbaHUTENHO
ca NpeacTaBeHV U AOKNaAN B MEXAYHAPOLHM HAyYHU KOH(EPEHUMU, UHAEKCMPaHU B Scopus/WoS.

Mo OTHOLWEHMWE HA OTPAXKEHMETO B HAayyHaTa iMTepaTypa MOXe fa ce 0T6enexu, ye yacT oT ny6imkaunmTe Beye
ca MoMyuyunu LMTUPaAHUS, BKIOUYUTENIHO B M3[aHUA C BMCOKA HaydHa BMAUMOCT, KaTo ny6nukauuu B IEEE u B
CMUCaHMs OT MbPBM KBApTUA. TOBa € MOMOXWTENEH MOKa3aTen 3a WHTepec KbM W3C/eBaHEeTO W 3a Heropata
aKTyanHocT. B cblW0TO BpeMe 6GpoAT Ha UMTUpaHWsSTa € BCE Ole OrpaHuyeH, KOeTo € OGSICHMMO npeasup
CPaBHMTENHO CKOopouwHaTta ny6auMKauus Ha pesyntatuTe. YacT oT ny6GnMKauuMmute ca B CbaBTOPCTBO M HE BCUUKM ca
npsko (OKycupaHM BbPXy OCHOBHATa TemMa Ha Auceprauusita, KOeTo 3aTpyAHsBa ejHO3HauyHaTa OLleHKa Ha
WHAVBUAYASTHAS NMPUHOC Ha AMCEPTaHTa M Ha USNOCTHOTO Bb3AEWCTBME HA Hay4yHaTa MPOAYKLUS.

6. MHeHUs, NpenopbKu 1 6enexkn

OCHOBHMTE GENEXKU KbM AUCEPTALMOHHMUS TPYL Ca CBbP3aHN C HEOBXOAMMOCTTA OT NO-ACHO OPUEHTUPAHE KbM
VHXXEHepHaTa NPWI0XMMOCT Ha NOMyYeHWTe pe3ynTatu. B avcepTauMoHHKUSA TPYA He e AOCTaTbYHO SCHO MOKAa3aHo
KakK NpefnoXeHUTe aJirfopuTMmn mMorat ga 6bAaT VHTerpupaHy B peasiHu CUCTEMMW 3a MOHWUTOPWHT U yNpaBieHne Ha
(oTOBONTAMYHM UHCTanauwWw. JIMNcBa aHaiM3 Ha TOYHOCTTA HAa MPOTrHO3WTE Bb3 OCHOBA HA  peaHu
€KCMNoaTauMoHHN AaHHW, KaKTO U CPaBHEHMWE C YTBBbPAEHU B NMpakTukata Metoau. He ca pasrnefaHu B AocCTaTbyHa
CTEMEH B/MSHWATA HAa OCHOBHM eKcnjoaTauMOHHM (haKTOpW KaTto TeMMnepaTtypHU W3MEHEHUs, 3aceH4yBame U
ferpajaums Ha KOMMOHEHTUTE. He e aHann3npaHa v n3YncanTenHaTa npuaoXnMocT Ha NpPeasioXKeHUTe anropuTmMu
B peasiHM YCMOBMS, BK/IOUUTENIHO Npu paboTa B peasHO BpPeMe U MpU OrpaHW4eHW pecypcu. [locoueHuTe
3a6€eneXKM He OMasoBaXaBaT MOMOXWUTENHATE Pe3ynTaTh, HO MOKa3BaT Bb3MOXHOCTM 3a AOpa3BMBaMe Ha
n3cneaBaHeTo.

7. 3aKN0YEHME C ACHA NOMOXKUTENHA UM 0T pULlaTEeNHa OLUEHKa Ha ANCeP T alMOHHUS TPYA.

B 3ak/to4eHne Moxe fa ce oT6enexu, Ye AMCepTaLMOHHUAT TPy pasriexja aktyaneH npobrem c npaktuyecka
HacoyeHOCT B o6siacTTa Ha aBTOHOMHUTE (JOTOBOMTAUYHU CUCTEMMU. BbNpekn HanpaBeHUTE KPUTUYHU Benexku,
TPYABT CbAbpXa pe3yntatu, KOMTO morar fa 6bAaT M3nof3BaHu U 40Pa3BUTM B MHXEHepHaTa npaktuka. Cumtam,
ye AucepTauMOHHUAT TPy OTroBapsa Ha W3NWCKBaHUATa Ha 3akoHa 3a pa3BuTMEe Ha akKafleMW4YHUs CbCTaB B
Peny6nuka Bbnrapmsa, Ha lNpaBuiHWKa 3a HEroBOTO MpuiaraHe, KakTo v Ha lpaBuiHMKa 3a yCnoBuATa M pefa 3a
npugobrBaHe Ha Hay4yHW cTeneHu B TexHuyecku yHusepcutet-Cousa. JaBam NonoxuTenHa oLeHkKa v npegnaram
Ha yBaXKAeMOTO Hay4yHO Xypu fa nNpucbau Ha Mar. MHX. Aumutbp HeHoB HeHoB obpasoBaTenHata M HaydyHa
cTeneH ,,A0KTOp".

[Jata: 23.04.2026 . YIEH HA XYPUTO
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OPINION

on a dissertation for the award of the educational and scientific degree "Doctor"
Author of the dissertation: M.Sc. Eng. Dimitar Nenov Nenov

Title of the dissertation: "Modelling of Genetic Algorithms with Time Series in the Study of the
Operation of Photovoltaic Systems for Autonomous Power Supply of Residential Consumers (in
Southeastern Regions)™"

Member of the scientific jury: Prof. Dr. Dilyana Gospodinova
1. Relevance of the research problem addressed in the dissertation in scientific and applied aspects

The topic of the dissertation is relevant and significant in the context of the contemporary development
of renewable energy sources, and in particular, autonomous photovoltaic systems. In the practice of power
engineering systems, increasing importance is attached to issues related to the reliable forecasting of
generated energy and the assessment of operating modes under variable external conditions. Of particular
importance is the problem arising from the availability of limited and unstable measurement data, such as
real-time series obtained from the operation of small photovoltaic systems. The dissertation correctly
focuses on this practically significant problem. At the same time, the formulation of the research task could
be more specific from an engineering perspective, with more clearly defined practical objectives and
expected results.

2. Degree of knowledge of the state of the problem and creative interpretation of the literature

The doctoral candidate demonstrates good awareness of existing solutions in the field of time series
analysis and their application to photovoltaic systems. The literature review is extensive and includes both
classical approaches and modern methods used in data processing and forecasting. Various technologies and
components of photovoltaic systems are presented, which is positive from an engineering perspective.
However, the analysis of the literature is rather descriptive and does not always establish a clear connection
between the reviewed approaches and the specific engineering problems addressed in the dissertation. A
more critical evaluation of the applicability of these methods under real operating conditions is lacking.

3. Correspondence between the selected research methodology and the stated objectives and tasks, with
the achieved contributions

The selected methodology, based on the use of genetic algorithms and time series analysis, is modern
and, in principle, appropriate for the class of problems considered. The approach is oriented toward the use
of real measurement data and reflects an intention for practical applicability. However, the presentation
does not sufficiently clearly demonstrate how the proposed algorithms lead to specific improvements in the
assessment or forecasting of the operation of photovoltaic systems. From an engineering perspective, it
would be useful to more clearly demonstrate the effect of the proposed methods through comparison with
other solutions used in practice or through analysis of specific operational scenarios.

4. Scientific and/or applied scientific contributions of the dissertation

The dissertation attempts to formulate and substantiate a scientific problem related to the analysis and
forecasting of the operation of autonomous photovoltaic systems under conditions of short and non-
stationary time series. Approaches have been developed that can be considered as extensions and
adaptations of existing methods through the use of genetic algorithms, aiming to demonstrate known
relationships in the behaviour of such systems by new means. To a certain extent, a research methodology
oriented toward real operational data has been established, which can be regarded as an applied scientific
contribution. The obtained results have the character of confirmatory findings regarding the applicability of
the considered algorithms in the analysis of photovoltaic systems. At the same time, it should be noted that
the work does not reach the formulation of a new theory or hypothesis in the strict scientific sense, and the



contributions are mainly in the field of application and adaptation of known approaches to a specific class of
engineering problems.

5. Nature of the contributions for implementation and their significance for science and practice.
Evaluation of the publications related to the dissertation

The results of the dissertation have an applied scientific character and are aimed at developing methods
for analysis and forecasting of the operation of autonomous photovoltaic systems, with potential application
in monitoring, management and evaluation systems of energy processes in decentralised power supply. The
presented publications reflect the main results of the research and demonstrate the activity of the doctoral
candidate in the scientific field. Among them, a publication in an international journal with an impact factor
and Q2 quartile stands out, as well as publications in journals indexed in Scopus, which can be positively
assessed in terms of scientific visibility. In addition, papers presented at international scientific conferences
indexed in Scopus/WoS are included.

Regarding their impact in the scientific literature, it can be noted that some of the publications have
already received citations, including in highly visible sources such as IEEE publications and journals from the
first quartile. This is a positive indication of interest in the research and its relevance. At the same time, the
number of citations is still limited, which is understandable given the relatively recent publication of the
results. Some of the publications are co-authored, and not all are directly focused on the main subject of the
dissertation, which makes it difficult to clearly assess the individual contribution of the doctoral candidate
and the overall impact of the scientific output.

6. Opinions, recommendations and remarks

The main remarks on the dissertation are related to the need for a clearer orientation toward the
engineering applicability of the obtained results. The dissertation does not sufficiently demonstrate how'the
proposed algorithms can be integrated into real systems for monitoring and management of photovoltaic
installations. There is a lack of analysis of forecasting accuracy based on real operational data, as well as a
comparison with methods established in practice. The influence of key operational factors such as
temperature variations, shading and component degradation has not been sufficiently considered. The
computational applicability of the proposed algorithms in real conditions, including real-time operation and
resource limitations, has also not been analysed. These remarks do not diminish the positive results but
indicate directions for further development of the research.

7. Conclusion with a clear positive or negative evaluation of the dissertation

In conclusion, it can be stated that the dissertation addresses a relevant problem with practical
orientation in the field of autonomous photovoltaic systems. Despite the critical remarks made, the work
contains results that can be used and further developed in engineering practice. | consider that the
dissertation meets the requirements of the Law on the Development of Academic Staff in the Republic of
Bulgaria, as well as the Regulations for its implementation and the specific regulations of the Technical
University of Sofia for awarding the educational and scientific degree "Doctor". | give a positive evaluation
and recommend that the esteemed scientific jury award M.Sc. Eng. Dimitar Nenov Nenov the educational
and scientific degree "Doctor".

Date: 23.04.2026 .MEMBER OF THE JURY
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