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CTAHOBMULE

OTHOCHO gncepTaunoHeH Tpy4 3a npugobvsaHe Ha obpasoBaTenHa v Hay4Ha cTeneH
»OOKTOP" B obnact , TexHu4eckn Hayku“, npocdhecrnoHanHo HanpaeneHue 5.2.
EnekTpoTexHuka, enekTpoHnka u aBTomaTmka“, Hay4yHa cneumnanHocT ,,eNeKTPOHHN
npeobpasysaTenu®.

Asmop Ha ducepmayuoHHus mpyd: mae. uHx. Hukonai Bacunes HexoBcku

Tema Ha OucepmayuoHHus mpyd: ,EnekTtpoHHM npeobpasysBaTtenu C NPUIOXKEHWE BbLB
Bb30OHOBSAEMU U3TOYHULN Ha eHeprus”

UneH Ha HayyHOmMO Xypu: pou. a-p nHx. XpuctuaH Yaegapos KbHuyeB ,kategpa ,Cunosa

enekTpoHuka“, ®ETT, TexHunyeckn YHusepcuteT-Codus

1. AkmyanHocm Ha paspabomeaHusi 8 OucepmayuoHHHUs mpyo npobnem e HayyHo u
Hay4HO-MpUIIoXHO omHoweHue. CmerneH u HuUea Ha akmyaJjiHocmma Ha rpobrema
U KOHKpemHume 3adayu, paspabomeHu e Oucepmauyusma. PaspaboTeHuat
npobnem e HecbMHeHO akTyaneH. PaspaboTBaHeTo Ha  XubpuaHu
npeobpasyBaTenu 3a (QOTOBONTAUYHU MHCTanauum U CUCTEMU 3a CbXpaHEHWe Ha
eHeprusi, Kakto M MeToau 3a OnTMMAsNHO W3MNoNn3BaHe Ha CcpeacTBata 3a
CbXpaHeHVe Ha eHeprus e nopoaeHo oT HeobxoaumocTTa Aa ce ocurypu banaHc B
eHepruiiHaTa cucTemMa npu HapacTBal, AAn Ha EeneKkTpoeHeprusata oT
Bb30OHOBAEMU U3TOUYHMLN.

2. CmeneH Ha ro3HasaHe CbCMOsIHUeMO Ha nfpobnemMa U meopyecka
UHmeprnpemayuss Ha JumepamypHus Mamepuasn. [OucepTauMoHHWUAT  TPyA

AEeMOHCTpUpa MHOro ,D,O6p0 nosHasaHe Ha CbCTOAHUETO Ha npo6nema, KOeTo e

BUOHO 1 OT NpeAcTaBeHUAT nuTepaTypeH 0630p n unTupaHnuTe N3TOYHULWN.
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3. Cbomeemcmeue Ha usbpaHama A'hemd‘am(a'rra u3c:m963 eaHe u nocmae%@\

u 3adaqu Ha OucepmauUOHHun mpy0 ¢ nocmueHamume pesynmamL?v *‘M36W§Ta
i > ”F KAy
NOCTUrHaTUTE pesynTaTu U NPUHOCHK.
4. 4. HayyHun w/vnu Hay4yHO-NPUIOXHU NPUHOCU Ha AUCEpTaLUMOHHUA TPYA. I'IpmemaM
dhopMynupaHuTe OT aBTOpa Ha AMCEepPTaLUOHHNSA TPy NPUHOCK, KOUTO MoraT Aa ce
0606LWAT HaKpaTKo, KaKTo cnepgsa:
HayyHu npuHocu:
- Marematuuecku aHanua Ha npouecuTe Ha npeBknioYBaHe B npeobpasysaTen Ha
MOCTOSIHHO B MOCTOSIHHO HanpeXeHue C Uen onTuMarnHo ynpasneHue, Hamanssallo
3arybute OT KOMyTaUMs: UM3BEeAeHM ca  MaTemMaTuyeckun  3aBUCUMMOCTU  3a
NPOABLIKUTENHOCTTA HA T.HApP. MbPTBO Bpeme, KaTo (PYHKLUMUS OT U3XOAHUA KanauuteT Ha
CUIIOBUTE TPAH3WUCTOPW, KaKTO M 3aBWCMMOCTTa Ha MpegasaTenHata yHKUMA Ha
npoekTupaHus npeobpasysaTten oT MbPTBOTO BpeMe.
Hay4uro-ripunoxHu npuHocu:
- PaspaboTteHa e cxema u cucTema 3a ynpasrneHue Ha xubpugeH npeobpasysarten 3a
coToBONTANYHA cCUCTEMA CbC CpPEACTBA 3a CbXpaHeHue Ha eHeprusi. PaspaboTteHusAT
npeobpasysaTen Bko4YBa npeobpasyBaTen Ha MNOCTOSIHHO HanpexXeHue C HamaneHu
KOMyTaLUMOHHM 3arybu W fABynocovyeH npeobpasyBaTen Ha MNOCTOSAHHO/MPOMEHNINBO
HanpexeHue. [NpeanoxeH e pe3oHaHCHO-NPOoNopLUMOHaneH perynaTop 3a ynpasreHue Ha
eHeprusiTa oTgaBaHa B MpeXaTa, KakTo U cuctema 3a crieeHe npu otnagaHe Ha mpexarta
1 paboTa B aBTOHOMEH PEXUM.
[punoxHu npuHocu:
- NMopobpsaBaHe Ha edeKkTMBHOCTTA Ha npeobpasyBaHe Ha eHeprusita U Ha dakTopa Ha
MOLLIHOCT NpWU HUCKa KaMmcymaLus, nocpeacTsom gobassiHe Ha NOCTOSHHOTOKOBA LUMHA 3a
HSKOU TOBapu B cuctemara.
- EkcnepumeHTanHo uv3cnegBaHe Ha e(EKTMBHOCTTA M (pakTopa Ha MOLUHOCT Ha
KOMepcuarnHu oToBONTauYHN MHBEPTOPU U CpaBHEHME Ha pesynTaTuTe ¢ paspaboTeHus
npeobpasysaTern.

5. lpeueHka Ha nybnukayuume ro ducepmauyuoHHUs mpyo.
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OCHOBHUTE PesynTaTi OT NpeAcTaBeHus ﬁméep@f 63 HEeH Tpya ca ny6myf‘ %
/ \

Hay4yHu cTtaTtuu, uHaekcupaum B SCOPUS, ot kouto 1 CaMOCTOHTenHa/ ‘ﬁ[ﬂ%l}d

CbaBTOPCTBO C Hay4YHUs pbkoBoauTten. MNybnukyeaHuTe Tpyaose 0Tpa3ﬂBa\( A;HKO%% R
paspaboTeHna gucepTaumMoHEH TPYA. \\iﬁ\W
6. MHeHus, npenopbku u 3abenexku. HamMam 3HauyMmMu 3abenexku U npenopbku KbM
npeacTaBeHUTe MaTepuanu.

7. BaknwoueHue:

CunTtam, Ye OOKTOPAHTLT € MOKPWUM U HaaXBbLPMun MUHUManHuTe usmcksaHus sa OHC
~H0kTop“. llocTurHaTute pesynTatm W MPUHOCK Ca OpUrMHaNHW U CbLOTBETCTBAT Ha
dopmynpaHuTe Uesnu.

MpencraBeHUTE B AUCEPTALMOHHUS TPYA HAyYHU, HAYYHO-NPUMOXKHU U MPUMOXKHU
NPVMHOCK, AEMOHCTPUPAHUTE BUCOKO 0OpasoBaTenHO HWBO, HATpynaH, MNpaKTUYECKW,
TEOpeTUYECKN U U3cnegoBaTenckm onuT B obnacTtra, My gasaT MbjIHO OCHOBaHWe ga Aa
npenopbYam Ha Hay4yHOTO XXypu Aa npucbau Ha Mmar. uHX. Hukonai Bacunes Hexoscku
obpasoBatenHata U Hay4Ha cTeneH ,0oktop“ B obnact TexHudeckun Haykw,
npochecmoHanHo HanpasneHve 5.2. ,EnekTpoTexHuka, efieKTpoHWKa M aBToMaTuka“,

Hay4Ha cneumanHocT ,EnekTpoHHu npeobpasysaTenu®.

23.06.2025
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TECHNICAL UNIVERSITY OF SOFIA |
FACULTY OF ELECTRONIC ENGINEERING AND TECHNOLQGIES
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STATEMENT

Regarding the thesis for obtention of the educational and scientific degree “doctor” in the
field of Technical sciences, professional field 5.2. “Electrical engineering, electronics and
automatics”, scientific specialty “Electronic converters”.

Author of the thesis: msc. eng. Nikolay Vasilev Nehovski

Title of the thesis: Electronics converters for application in renewable energy sources
Member of the scientific jury. assoc. prof. Hristiyan Chavdarov Kanchev, Faculty of
electronic engineering and technologies, department of Power electronics, Technical
university of Sofia.

1. Relevance of the problem developed in the thesis in scientific and applied terms.
Degree and level of relevance of the problem and the scientific tasks developed in
the thesis. The developed problem is indoubtedly actual. The development of hybrid
converters for photovoltaic arrays with energy storage systems, as well as the
methods for optimal control and supervision of the storage devices is due to the
need for ensuring the balance in the power system by an increasing share of the
renewable sources.

2. Degree of understanding of the problem’s state of the art and creative interpretation
of the literature. The developed thesis demonstrates very high knowledge of the
problem’s state of the art, which is also noticeable from the literature review and the
cited sources.

3. Correspondance of the chosen research methodology with the goal and tasks of the
thesis. The research methodology, as well as the tasks fully comply with the stated

goals and contributions.
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4. Scientific and applied contributions “of ‘the thésié.|“accept the ¢

follows:

Scientific contributions:
Mathematical analysis of the switching processes in a DC converter aiming for an
optimal control and reduction of the switching losses: mathematical expressions for
the duration of the “dead time” as a function of the output capacity of the power
switches, as well as the dependence of the transfer function of the designed

converter as a function of the dead time.

Applied-science contributions:
- Development of the power stage and the control system of a hybrid converter for a
PV system with energy storage devices. The developed complex converter includes
a Dc converter with reduced switching losses and a bidirectional AC-DC converter.
A resonant-proportionnal regulator is proposed for control of the energy exchanged
with the grid, as well as s system for supervision and control in case of a grid

blackout and operation in aufonomous mode. .

Applied contributions:

- Improvement of the converter effifiency and the poswer factor at light loads by the
addition of a DC bus for some of the system loads. |

- Experimental study of the effifiency and the power factor of commercial PV inverters and
comparison with those of the designed converter.

5. Assessment of the scientific publications, related to the Phd thesis. The main results of
the presented thesis are published in 3 papers, indexed in SCOPUS. 1 of the papers is
individual work of the candidate and the 2 others are published in co-authorship with his
scientific tutor. The publications correspond the the sontributions of the thesis. Opinions,
reccomendations and remarks. | do not have considerable remarks or reccomendations
regarding the presented thesis and materials.

6. Opinions, reccomendations and remarks. | do not have considerable remarks regarding

the presented materials and the candidate’s thesis.
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7. Conclusion:

minimal requirements for the educational and scientific

stated in the PhD thesis.

The scientific and applied contributions presented in the thesis, the demonstrated
high level of education, practical, theoretical and research experience are giving me a
reason to fully recommend the scientific jury to award msc. eng. Nikolay Vasilev Nehovski
with the scientific and educational degree “doctor” in the field of Technical sciences,
professional field 5.2. “Electrical engineering, electronics and automatics”, scientific

specialty “Electronic converters”.

23.06.2025
Sofia Member of the scientific jury: ... (/n/

/ assoc. prof. Hristiyan Kanchev, PhD /
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