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CTAHOBVILI.I.E

cteneH ,Jokrop”,

Asmop Ha OducepmauyuoHHus mpyod. mar. uHx. Hukonai Bacunes Hexoscku

Tema Ha OucepmauuoHHUs mpyo: “ EnekTpoHHN npeobpasyBaTtenu C npuroxeHue
BbB Bb30OHOBAEMW N3TOYHULIN HA eHeprusa ”

[poghecuoHanHo  HanpaeneHue 5.2 ,EnekmpomexHuka enekKmpoHuka U
asmomamuka“, HayyHa crneyuanHocm MHAycTpuanHa eneKkTpoHuka“.

UneH Ha HXX : pou. a-p uHx. Xpucto N6puimmon

1. AxkmyanHocm Ha paspabomeaHuss e OucepmayuoHHUsi mpyo
npobneM e Hay4HO U Hay4YHOMPUJIOXXHO OmHoweHue. CmeneH U Huea Ha
akmyanHocmma Ha npobreMa U KOHKpemHume 3adayu, pas3pabomeHu e
ducepmayusma.

OCHOBHUAT U pyHAaMEHTaneH NpUHLUMN ocuUrypsBall, CUrypHOCT 1 CTabunHocT
Ha erleKTpoeHepruiHaTa cucTema, €, 4Ye BbB BCEKM eauH MOMEHT OT BPEMETO,
NPOM3BOACTBOTO Ha eneKkTpoeHeprus TpsioBa ga Gbae paBHO Ha NOTpebrneHneTo U
TEXHOMNoruyHuTe 3aryém no mpexara. C ronamoTo HaBnusaHe Ha Bb3OOHOBAEMUTE
EHEPruiHN N3TouHMLUM Npobriema ¢ 6anaHcupaHeTo (M3paBHABAHETO Ha eHEPruitHUTe
MOTOLM) Ha eHepruitHata CcuUcTeEMa 3HAYUTENHO CEe YCIOXHSABA W U3MUCKBa
13MON3BAHETO Ha WHOBATMBHM TEXHOMOrMW, MOAXOAM W BbBEXAAHETO Ha HOBU
CUCTEMM 1 YCTPOICTBA. EAMH OT Bb3MOXHUTE NOAXOAM € YBenuyaBaHeTo Ha 6pos Ha
CUCTEMUTE 3a CbXPaAHEHMWE Ha EHEPIUS U KONTMYECTBOTO HA CbXpaHsiBaHaTa eHeprus.
EnekTpoHHWTEe npeobpasyBaTenn ca KIOYOB KOMMOHEHT BbB BCAKa cCUCTEMA 3a
CbXpaHeHWe Ha eHeprus, KaTo Te ocUrypsaBaT enekTpuyecka CbBMECTUMOCT MeEXAY
N3TOYHUKA Ha eHeprus, cucTemara 3a CbXpaHeHWe W ToBapa Wnu enekTpuyeckaTa
MpexaTa. B Ta3n Bpbaka nogoGpsBaHeTo Ha eHepruiiHUTE nokasaTenn Ha eneKTPOHHN
npeobpasyBartenu paboTeluy BbB (POTOBOMTaUYHN XUBPUAHN CUCTEMU € BEe3CrnopHo
aKTyarnHa 1 KroyoBa Tema 3a MoBUlIaBaHe Ha TaAXHaTa e(EeKTUBHOCT, U € MpsiKo
CBbp3aHa ¢ AekapGoHuL3aumMsaTa Ha eHepreTkaTta, MUHMMKU3UpaHe Ha pasxoauTe 3a
eneKTPOeHeprus 1 NoBuLLIaBaHe Ha KOHKYPEHTOCNOCOOHOCTTa Ha 3ereHaTa eHeprus.

2, CmeneH Ha nNo3HaeaHe cbCMOsIHUEMO Ha npobsieMa U meopyecka
UHMepnpemauyusl Ha JumepamypHUsi Mamepuari.

B npeacraBeHusa guceptauuoHeH Tpya ca nocoyeHun 107 6posa nutepaTypHu
N3TOYHUUM, OT TAX: 6 Op. ca Ha kupunuua; 101 6p. Ha NaTuHULUA (aHIMNIACKKA E3UK).
MNpaBsu nobpo BnevaTneHme, Ye OCHOBHATA 4YacT OT nuTepaTypara e ot nocnegHuTe 10
roauHn. [JoKTopaHTbT 3agbnbovyeHo M TOUYHO € aHanusupan nuTepaTtypHuTe
N3TOYHULUM W Ha Tasn OCHOBa MpaBunHO e usbpan npobnemute 3a pellaBaHe B CBOSA
AucepTaumoHeH Tpya. ToBa My gaBa OCHOBaHWe fa TBbpAsi, Ye aBTopbT fJobpe
nosHaea CbBPEMEHHOTO CbCTOSIHUE Ha npobnema.
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3. Cromeemcmeue Ha u3bpaHama MemodOuka Ha
nocmaeeHama uen u 3ada4yu Ha ducepmauyuoHHUsi mpyao.

[ncepTaunoHHUSA TPyA € MeTOANYECKN MPaBUMHO MOCTPOEH.
YTBBPAEHN METOAN 33 TEOPETUYHO U EKCNEPUMEHTAaNHo uscneasaHe Ha eJ'IeKTp0HHI/I
npeobpasysaTtenu.

Bb3 ocHoBa Ha nuTepaTypHus 0630p B CbLOTBETCTBUE C JedUHUpaHUTe
Hay4HOM3CIe[oBaTENCKMN BbNPOCK Ca HanpasBeHW CUMynauuoHn U eKCcneprMeHTanHu
nscnegBaHuas Ha paborata Ha UHBepTOpa B CNEOHUTE PEeXMMu:  pexum
(pOTOBONTAUK/MOCTOAHHOTOKOBa  LUMHA KbM  3axpaHBalla Mpexa; pexum
choToBONTaNK/MPABOTOKOBA LUMHA KbM Gatepusi; pexum G6atepus KbM npaBOTOKOBA
LLIKHA; PEXUM MpeXa KbM NpaBOTOKOBa LWuHA. [1peanoxeHa e Tononorua Ha cuctema
Ha XubpuaeH NHBEPTOpP, HamnpaBeHa € oLeHka Ha eeKTMBHOCTTa Ha npeasioxeHarTa
cucTemMa W € HanpaBeH CpaBHMTENEH aHanus mexay npenfioxeHara cuctema u
CblLUECTBYBAlUW Ha nasapa peweHusa. CuuTam, Ye nsnonspaHara B ANCepTaLNOHHNA
TPYA METOAONOMA HaNb/IHO CbOTBETCTBA Ha NoCTaBeHaTa Len u 3agayu.

4. HayyHu u/unu Hay4YHOMPUJIOXHU MPUHOCU Ha ducepmayuoHHUs

mpyo:

MNpuemam copmynupaHUTe NPUHOCKM OT AoKTOpaHTa. [lo cblliecTBOo Te nmar
Hay4YHOMPUIoXeH U npunoxeH xapakrtep. OCHOBHUTE MPUHOCU B AUCEPTALMOHHUA
Tpy4 MoraT ga ce oTHecaT KbM oboraTsiBaHe Ha CblliecTBYBallUTE 3HaHWUA WU
NPUINOXEHMEe Ha HayYHN NOCTUXKEHUS B NpakTukaTa U peanusupaHe Ha UKOHOMUYECKU
ecekt. Cuntam, 4Ye MOCTUrHATMTE pesynTaTh ca NIMYHO [erio Ha AOKTOpaHTa noA
Hay4YHOTO N METOANYECKO PBbKOBOACTBO Ha HErOBUS PbKOBOAUTEN.

5. MpeueHka Ha ny6nukauyuume no AucepmayuoHHusi mpyd: 6pod,

Xapakmep Ha u3daHusima, 8 Koumo ca omne4yamaHu. OmpaxeHue e Haykama —
u3rnos3eaHe U yumupaHe om Opyau aemopu, 8 dpyau tabopamopuu, cmpaHu u

np.

B paboTtaTta ca npeactaBeHu Tpu HaydHu nybnukauuu, eaHata e caMoCTosiTenHa.
Tpute ca nybnukauuute ca mHgekcupaHu B Scopus. lNpeactaBeHn ca Ha NPECTUKHU
HayuyHun dopymmu — 33rd International Scientific Conference Electronics, ET 2024,
International Symposium on Electrical Apparatus and Technologies, SIELA 2024 n 32nd
International Scientific Conference Electronics, ET 2023. Pesynrtatute oT uscrieapaHusaTa
ca nosHaTu Ha Hay4HaTa oOLWHOCT y Hac 1 B Yyx0buHa. CnpaskaTa B Scopus Mnokassa, Ye
ca Hanu4yHW LUMTMPaHUA 7 Ha aBTOpa W TOW nputexasa Xupw UHAEKC 2. [JOKTOpaHTLT €
Oun uYneH Ha Hay4yHWA KONMEeKTUB Ha eauH HayyHouscriegoBaTenicku AOoroBop no
TemaTukarta Ha auceptauusaTta ¢ omHaHcupaHe ot HUC npu TY-Codus.

6. MHeHus, npenopbKu u 6esexku.

Hamam cbluecTBeHN 3abenexkn KbM AUCEepPTaUMOHHUSA TPYA, BbMPEKN ToBa KbM
Hero morar Aa ce OTnpaBsAT CreaHUTe NpenopbKu:

1. B TekcTa ce cpelyaT npeanevyaTtHn rpeLuku;

2. MNpenopbyBaM Ha aBTOpa [a NpoAbimku paboTaTta B obnacrra.

lMocoyeHUTe OT MeH 3abenexku u NPenopbku He omaroBaxasaT AOCTOMHCTBaTa
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Ha AucepTauUVOHHWA TPYA, paspaboTeH oT mar. nHX. Hukonaii Hexoscm
7. 3aKnioueHme C fiCHa MonoXwutenHa WKW oTpuuaTesiH
AucepTtauMoOHHUA TPyA.

OueHKaTa My 3a UanocTHaTa paboTta Ha JOKTopaHTa € nonomvrrenHa
NPeACTABEHUSAT AMCepTauuMoHeH TpyA OTroBaps Ha W3UCKBaHWATa Ha JakoHa 3a
pasBUTUETO Ha akageMuyHus cbcTaB B Peny6nuka bbnrapusd, lNpaBunHuka 3a
HEroBOTO MPUIOXEHMe, a CbLLO Taka 1 Ha lNpasunHuka 3a NnpuaodueaHe Ha Hay4HN
CTENEeHU 1 3aeMaHe Ha akafeMUYHN AnbXxHocTh B TexHuyeckn yHusepcuteT - Cocuns
3a nonyyaeBaHeTo Ha oGpasoBaTtenHa u HayyHa cterneH [JOKTOP. lMocturHatute
pesyntatv MU AasaT npaso Aa npenopbyaM Ha Hay4yHOTO XXypu Aa npucban Ha
mar.uHx. Hukonaii Bacunes HexoBcku oGpasoBaTenHa 1 HayyHa cTeneH ,0KTop“ B
obnact Ha Bucwe obpasoBaHue 5. TexHuyecku Hayku, npodecnoHanHo
HanpaeneHne 5.2.EnekTpoTexHWKa, €reKkTpoHMKa W aBTOMaTuka, Hay4Ha
cneuumanHoct: ,MHaycTpruanHa enekTpoHuka®.
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On a dissertation for partial fulfilment of the requirements for obtar}\kng the
educational and scientific degree “Doctor of philosophy, PhD”, \%{ /

Author of the dissertation: MSc. Eng. Nikolay Vasilev Nehovski

Title of the dissertation: Electronic converters for renewable energy sources
Professional field 5. Technical science, 5.2. Electrical engineering, electronics and
automatics.

Member of the scientific jury: Assoc. Prof. Hristo Todorov Ibrishimov, PhD, Technical
University of Gabrovo

1. Relevance of the developed problems in the dissertation work in
scientific and scientific-applied aspect.

The basic and fundamental principle ensuring the security and stability of the
electricity system is that, at any given moment in time, the generation of electricity must
be equal to the consumption and technological losses on the grid. Fast increase of
renewables, the problem of balancing (balancing the energy flows) of the energy
system has become significantly more complex and requires the use of innovative
technologies, approaches and the introduction of new systems and devices. One
possible approach is to increase the number of energy storage systems and the amount
of energy stored. Electronic converters are a main component in any energy storage
system, as they provide electrical compatibility between the energy source, the storage
system and the load or grid. In this regard, improving the energy performance of
electronic converters operating in photovoltaic hybrid systems is undoubtedly a topical
and key issue to increase their efficiency, and is directly related to the decarbonization
of energy, minimizing electricity costs and increasing the competitiveness of green
energy.

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

In the presented dissertation 107 references are listed, of which: 6 are in Cyrillic;

101 in Latin (English). It makes a good impression that most of the literature is from the

last 10 years. The doctoral candidate has thoroughly and accurately analyzed the

literature sources and on this basis has correctly chosen the problems to be solved in

his dissertation. This gives me grounds to claim that the author has a good knowledge
of the current state of the problem.

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

The dissertation is methodologically well constructed. Established methods for
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theoretical and experimental study of electronic converters are used. ik TEK4 H%
On the basis of the literature review in accordance with the deflned research/~/
questions, simulations and experimental studies of the inverter opera}tlo%} 4
following modes have been performed: photovoltaic/ DC bus to grid mode; photovoitaic/
DC bus to battery mode; battery to DC bus mode; grid to DC bus mode. A hybrid
inverter system topology is proposed, the performance of the proposed system is
evaluated, and a comparative analysis between the proposed system and existing
solutions on the market is performed. | believe that the methodology used in the thesis
is fully consistent with the stated aim and objectives.

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

| accept the contributions formulated by the PhD student. In essence, they have a
scientific and applied character. The main contributions in the thesis can be attributed
to the enrichment of existing knowledge and application of scientific achievements in
practice and realization of economic effect. | believe that the results achieved are the
personal work of the doctoral student under the scientific and methodological guidance
of his supervisor.

5, Evaluation of the dissertation publications.

Three scientific publications are presented in the work. One of the papers is authored
only by N. Nehovski. The three publications are indexed in Scopus. They have been
presented at prestigious scientific forums - 33rd International Scientific Conference
Electronics, ET 2024, International Symposium on Electrical Apparatus and Technologies,
SIELA 2024 and 32nd International Scientific Conference Electronics, ET 2023. The
research results are known to the scientific community at home and abroad. The Scopus
reference shows that there are 7 citations to the author and he has a Hirsch index of 2.
The PhD student was a member of the scientific team of one research contract on the
subject of the dissertation with funding from NIS at TU-Sofia.

6. Critical comments and recommendations.
| have no significant comments to make on the PhD thesis, however the following
recommendations can be made:
1. There are spelling mistakes in the text;
2. | recommend the author to continue work in the professional field.
The remarks and recommendations | have mentioned do not diminish the merits of
the dissertation developed by Eng. Nikolay Nekhovski.
7. Conclusion with a clear positive or negative assessment of the
dissertation. :
My assessment of the overall work of the PhD student is positive, | believe that
the submitted dissertation meets the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria, the Regulations for its implementation, as
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recommend to the scientific jury to award the degree of MSc. Eng. Nikolay v~'= il

Nekhovski the educational and scientific degree “Doctor” in the field of higher
education 5. Technical sciences, professional field 5.2. Electrical engineering,
electronics and automatics, scientific specialty: Industrial electronics.

Date: 23.06.2025 Member of scientific jury: (/n )

[ Assoc. Prof. Hristo Todorov Ibrishimov, PhD/
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