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ABTOp Ha JUCEPTALMOHHHUS TPY ]
mar. uHk. Tanpbo UBanoB TaneB

Tema Ha TUCEepTaLlMOHHUS TPY T
H3cnensane Ha pexxumMuTe Ha padoTa Ha GOTOBOJITAUYHM €JIEKTPUYECKHU
HEeHTPaJIN

1. AKTyajJHOCT Ha pa3padoTBaHMs B IMCEPTAMOHHMSA TPYA NPoOJeM B HAYYHO U HAYYHO-
NPWIOKHO OTHOIIeHHe. CTeNeH U HUBA HA AKTYAJHOCTTA HAa MP00JieMa U KOHKPETHUTeE
3aja4m, pa3paboTeHH B JUCEPTAIUATA

[Ipe3 mocnennute roauHu AenbT Ha ¢oToBonranyHute enekrporeHTtpanu (PEL) B EEC
HapacTBa eKCcloHeHIMaIHO. [Ipon3BoACTBOTO UM 00aue € CUIIHO 3aBUCHUMO OT METEOPOJOTUYHUTE
YCIIOBHSI, KOETO BOJM 10 HEMPEACKA3yeMOCT U 3aTPYIHEHHUS IIPU IUIAHUPAHETO U YIPABICHUETO HA
CJIICKTPOCHEPTUIMHUTE CHUCTEMHU. ToBa Hajara HEOOXOJMMOCTTa OT IO-TOYHO IPOTHO3UpPAHE Ha
reHepHUpaHaTa eJIeKTPOCHEPTUsl B Pa3IMYHU BPEMEBU XOPU30HTH, Thil KATO HETOUHOCTUTE BOJSAT 10
MKOHOMUYECKH 3aryOW W HaMmalleHa CUTYPHOCT Ha cucTemara. TpaJullMOHHUTE METOJIU YECTO HE
yIaBAT CJOXXHUTE 3aBUCUMOCTH MEXIY KIUMATUYHUTE (AKTOPU M TMPOU3BOACTBOTO, KOETO
orpaHuYaBa TsSXHaTa €(EKTUBHOCT. 3aTOBa BCE MO-IIMPOKO C€ MpHIaraT METOIM Ha MAIIMHHOTO U
IBIOOKOTO O0yUeHUE, KOUTO MO3BOJIABAT U3BIMYAHE HA CKPUTU 3aBUCHUMOCTH OT TOJIEMU MAacCUBHU
JaHHW W TOoJ0OpsBaT TOYHOCTTa Ha TMPOTHO3UTE. BBIpekn TOBa, T€ TMOCTAaBIAT HOBU
MpeIM3BUKATENICTBA, CBBpP3aHM ¢ M300pa HAa MOJENW, HACTpolKara Ha MapaMeTpuTe u
MHTEPNpPETAUATA HA pe3yaTaTuTe. JJONbIHUTEHO YCI0KHEHUE BHACS HHTETPALIUATA ChC CUCTEMU
3a CbXpaHEHUE Ha €Heprus. AHAIU3bT B JAMCEpPTAlMATA IOKAa3Ba JIMIICA Ha IJIOCTEH IMOJXOJ,
o0eMHSBAII MOJICIIMPAHETO, MPOTHO3ZUPAHETO U ONTUMH3AIMATA, KOETO MOJYepTaBa 3HAUMMOCTTA
Ha pa3riekIaHus HaydeH MpoOIeM.

2. CreneH Ha NO3HABaHE CHCTOSIHMETO HA MP00JIeMa M TBOPYECKA HHTEPIPeTAlUs Ha
JINTepaTypHUSl MaTepual

JlutepatypHuUsT 0030p € pa3BUT B 3HaUuTEICH 00eM - 65 cTpanui. HeroBoro chabpxaHue €
a/ICKBaTHO | TIO CHIIECTBO 00yclaBs GOPMYITUPAHUTE U PELICHHU B TUCEPTALUATA HAYYHO-TTPHIIOKHU
npobnemu. HanpaBenu ca nmpenpartku kbM 209 murepaTypHH U3TOYHHIIN, BCHYKH HA aHTJIMHACKH €3HK.

3. CpboTBeTCTBHE HA M30PAHATA METOAMKA HA U3CJIeIBAHE C MOCTABEHATA 1eJI M 3a1a4M Ha
AUCEPTALUOHHUSA TPY]
CunTaMm, Y€ M3MO0I3BAaHUTE METOIH M IOAXOAU ChOTBETCTBAT HAIIBIHO HA MOCTABECHUTE IEIU U
3aJ]a4H.
4. HayyHu W/WIM HAYYHO-TIPUJIOKHHM MPHUHOCH HA TUCEPTANMOHHUSA TPY/
[Iperennuure 3a MpUHOCK Ha KaHauaata ca 0omo 4 6pos. OT TaX 3 ca HayYHO-TIPUIIOKHU U 1

IMPUIIOKCH. Bcuuku INPpUHOCKU HaMHpaM 3a OCHOBATCIHU U MNOAKPCICHU C HCO6XO,Z[I/IMI/IT6
n3CJICaABaHUs.

5. IlpeueHka Ha nyOJMKAIMUTE 10 TUCEPTAUMOHHMS TPYA: Opoil, XapaKkTep HA U3IaHUATA,
B KOUTO ca oTneyaTtanu. OTpaskeHue B HaAyKaTa — U3MO0JI3BaHe U IUTHPAaHe OT APyrd
aBTOPH, B APYIHU JJa60PaTOPUH, CTPAHU U TP.

3HaYMTEIHA YacT OT pPa3pabOTKUTE U pe3yJTaTUTe ca MyOJWKyBaHH B 00mo 6 Opos
myOnukanuu. Becuuky ca Ha aHTIIMICKU €3WK, KaTo 5 OT TSIX ca MPEACTaBeHH Ha MEXIyHApOIHU
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koHdpepeniu BulEF na E® na TY-Codus, SIELA u ELMA. Ilocieanara 6-ta myOauKamnus € B
penomupano cnucanue Energies, koeTo B oOyiactta Ha enekTpoeHeprernkara ¢ B Quartile 1.
OTtpakxeHHeTO Ha MyOJIMKAIIMUTE B HAyKaTa ce u3passsa B 0010 21 Opost muTupanus, €JHO OT KOUTO
obaye e caMOLIUTHPAHE.

6. MHeHusl, NPeNOPbKH U OeJIeKKHU
3a pa3zpaboTkaTta Mora Jia u3Kaka CIeTHUTE MOJI0KUTEIHU KOMEHTapH:

e JlucepramusTa pa3riekiaa akTyaaHa TeMa, ChueTaBalla ypaBiIeHUETO Ha
BbH300HOBSICMH €HEPIHUHN M3TOYHHUIM C HA-MOJIECPHUTE METOIH 38 MAIIIMHHO U
IBIIOOKO OOyYCHHE.

e [IpencraBeHOTO ChABPIKAHUE B Pa3pabOTEHO C JJOCTA JCTAUIHA CTPYKTYpPa, KOSITO
JIOTHYHO [IPEMHUHABA OT TPATUIIMOHHO MAaTEMATHYECKO MOJICIIUPAHE KbM ChBPEMEHHH
MOJIXO/IM C HEBPOHHU MPEKH, BPEMEBH CEPUU U aHCAMOJIOBU MO/ICITH.

e [lenra Ha AMCEpTAMOHHUS TPY/ € AehUHUpPaHA SICHO, KPATKO U KOHKPETHO OIIIE B
CcaMOTO HayaJIo.

e JluteparypHusat 0030p ¢ MaiabeH, CThIIBa Ha 6orat HabOp OT U3TOUYHHUIIM U MOKPUBA
IIMPOK CHEKTHP OT CIeHU(PUIHHU MPOOIEMH, KATO U3UUCIISIBAaHE HAa €PEKTHBHOCTTA HA
HHBEPTOPH M IIPOTHO3UPAHE Ype3 Pa3IMYHNA BPEMEBU XOPU30HTH.

OcHoBHaTa MU KPpHUTHKA € 110 OTHOIICHHUEC Ha JIMTCPATYPHUSA 0630}’)1

e JlurepaTypHusT 0030p B MOMEHTA KMa CHJIHO OIMCATENIEH XapaKTep U Mpujinya 1no-
CKOpO Ha aHOTHpaHa 6ubnuorpadus, KaTo TEKCTHT € U3TPAACH MPEIUMHO Ype3
IIOCJIEZI0BATEIHO N30POsBaHE HA CTATUU C MOBTAPSIIU C€ KOHCTPYKIUU OT Thna "B
[41] e npencraBeno...", "B [42] ca npeacraBenu...", "B [43] e npeacTtaseHo...".

e VYTBBpJAEHATA MPAKTHUKA € U3TOYHULIUTE a ObJIaT CHHTE3UPAHU U TPYIUPAHU T10
poOJIEMH, METOI0JIOTUY HITH U3BOJIH, 32 J1a CE U3BEJIE SICHO HayyHaTa IPa3HHHA,
KOSITO IUCEpTalLUs 3aIIbiIBa.

7. 3akiaoueHne ¢ SICHA MOJIOKUTETHA NN oTpUMIaTe/JIHa OEHKA HA TUCCPTALIUOHHUSA TPYA

JlucepTaHThT € MoKa3aJl yMeHHe 3a paboTa C JUTepaTypHU M3TOUHUIM. [luceprauusita
dbopMynrpa U pellaBa akTyaJlHU HayYHO-NIPHIIOKHU mpoOsieMu. Ilpuemam Taka gopmynupaHure
Hay4HH IIPUHOCHU, KOUTO Ca IIPUBEJICHU B JUCEPTALUATA U CUMTAM, Y€ TE Ca JIMYHO JIEJI0 HA aBTOpa.

Hucepranusta € odpopMeHa M OTroBaps Ha M3UCKBAaHMATa Ha 3aKOHA 3a pa3BUTHE Ha
akajieMuuHus cbeTaB B PemyOnnka boarapus, [lpaBunnuka 3a npunoxxenueto My 1 Ha [IpaBunHuka
3a yCJIOBHUsATA U pefa 3a mpuoOuBaHe Ha Hay4HH creneHu B TY-Codus.

Ha 6aza Ha ropen3ioxeHuTe MOTHBH IMpeajiaraM Ha yBakaeMoTo HayuyHo Xypu ga mpuchIu
Ha mar. uHXk. Tanpo VBanoB TaHeB oOpa3zoBarenHata M Hay4dHa CTeneH ,,JIokTop™ mo HaydHa
CHELUATHOCT ,,ENeKTpUYECKrn MPEXHU U CUCTEMH .

23.03.2026 1. Peuensenr:
rp. Codus /mou. Hukomaii Hukomnaes/
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OPINION

on a dissertation for obtaining an educational and scientific degree "Doctor" in the
professional field
5.2. "Electrical Engineering, Electronics and Automation", in a scientific specialty
"Electrical power plants and substations".

Author of the dissertation
Ms. Eng. Tanyo Ivanov Tanev

Topic of the dissertation
Study of the operating modes of photovoltaic power plants

1. Relevance of the problem developed in the dissertation in scientific and applied scientific
terms. Degree and levels of relevance of the problem and the specific tasks developed in
the dissertation

In recent years, the share of photovoltaic power plants (PV plants) in the EEC has grown
exponentially. However, their production is highly dependent on weather conditions, which leads to
unpredictability and difficulties in planning and managing electricity systems. This necessitates the
need for more accurate forecasting of the generated electricity over different time horizons, as
inaccuracies lead to economic losses and reduced system security. Traditional methods often fail to
capture the complex dependencies between climatic factors and production, which limits their
effectiveness. Therefore, machine and deep learning methods are increasingly being used, which
allow the extraction of hidden dependencies from large data sets and improve the accuracy of
predictions. However, they pose new challenges related to model selection, parameter tuning, and
interpretation of results. An additional complication is introduced by the integration with energy
storage systems. The analysis in the dissertation shows the lack of a comprehensive approach
combining modeling, forecasting and optimization, which emphasizes the importance of the scientific
problem under consideration.

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

The literary review has been developed in a significant volume - 65 pages. Its content is
adequate and essentially determines the scientific and applied problems formulated and solved in the
dissertation. References are made to 209 literary sources, all in English.

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

I believe that the methods and approaches used are fully consistent with the goals and objectives
set.

4.  Scientific and/or Applied Scientific Contributions of the Dissertation
The claims for contributions of the candidate are a total of 4 pieces. Of these, 3 are applied
scientific and 1 applied. I find all contributions valid and supported by the necessary research.

5.  Assessment of the publications on the dissertation: number, nature of the publications in
which they are printed. Reflection in science — use and citation by other authors, in
other laboratories, countries, etc.

A significant part of the developments and results have been published in a total of 6
publications. All of them are in English, and 5 of them are presented at the international conferences
BulEF of the Faculty of Technical University of Sofia, SIELA and ELMA. The last 6th publication
is in the renowned magazine Energies, which in the field of electricity is in Quartile 1. The reflection
of publications in science is expressed in a total of 21 citations, one of which, however, is self-citation.

6.  Opinions, recommendations and comments
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I can make the following positive comments about the development:

e The dissertation examines a topical topic combining the management of renewable
energy sources with the most advanced methods of machine and deep learning.

e The presented content in S&P is developed with a fairly detailed structure, which
logically moves from traditional mathematical modeling to modern approaches with
neural networks, time series and ensemble models.

e The purpose of the dissertation is defined clearly, concisely and specifically from the
very beginning.

e The literature review is large-scale, relies on a wide range of sources and covers a
wide range of specific problems, such as calculating the efficiency of inverters and
forecasting through different time horizons.

My main criticism is regarding the literary review:

e The literary review at the moment has a highly descriptive character and looks more
like an annotated bibliography, as the text is built mainly by sequential enumeration of
articles with repetitive constructions such as "In [41] is presented...", "In [42] are
presented...", "In [43] is presented...".

e The established practice is to synthesize and group the sources by problems,
methodologies or conclusions in order to clearly derive the scientific gap that the
dissertation fills.

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

The dissertation has shown a knack for working with literary sources. The dissertation
formulates and solves current scientific and applied problems. I accept the scientific contributions
formulated in this way, which are presented in the dissertation and I believe that they are the personal
work of the author.

The dissertation is designed and meets the requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for its application and the Regulations
on the terms and conditions for acquiring scientific degrees at the Technical University of Sofia.

On the basis of the above reasons, I propose to the esteemed Scientific Jury to award to Mag.
Eng. Tanyo Ivanov Tanev the educational and scientific degree "Doctor" in the scientific specialty
"Electrical Networks and Systems".

23.03.2026 Reviewer:
Sofia. Sofia /Assoc. Prof. Nikolay Nikolaev/

2012



