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Tema u akTyanHocr Ha AMcepTaANHOHHHS TPYA

Temara Ha mucepratmoHHus TPYA € CBbp3aHa ¢ Ha pa3pabOTBAHETO HA AHAJIMTHYCH
allapatr W MHCTPYMCHTapHYM CbC CBOTBETHHTE KPHTEPHH 3a aBTOMATH3HpaHA OLEHKA Ha
KaueCTBOTO HA €JICKTPHUYECKATa €HEPrUs B ABTOHOMHHTE €JEKTPOCHEPIHiHH CHCTEMH.
Hanpasen e anann3 Ha u3nosi3BaHHTe METOIM, TEXHHYECKH PEILUEHHS U HAYYHHUTE ITOCTHIKEHUS,
CBBP3aHH CbC CpejCTBAaTa 3a [0J00pEHHE KayeCTBOTO M [ApaMETPUTE Ha JIOKATHHTE
CJICKTPUICCKH Mpesku. [IpecTaBenn ca npeauMcTBaTa, HEAOCTATHLUTE H HACOKUTE 3a pa3BHUTHE
Ha HA9MHHTE M CXEMOTEXHHKATA 3a NOTHCKAHE HA XapMOHMYHHMTE H3KpuBsBaHus, 00paboTka
aHaiu3a Ha WHQOpMAUMATA, eI CHHTE3UpPAHE M MOJCIHDAHE HA METOAH 3a TSAXHOTO
YIpaBJICHHE.

JlucepTalMoHHUAT TPy € akTyasleH Mo TeMa u ChbpKaHHue, ThH Kato pazpaboTkara u
HAaIpaBEeHOTO OT Mmar. uHXK. Jlumurep HukonaeB l[BeTaHoB HayuHO H3cie/BaHe, pasrieiia
METO/IMKA 3a aBTOMAaru3upaHo oOpaboTBaHe, OLEHKA U aHAIW3 HA JAHHH OT MaTeMaTHYeCKH
MO/IC/IH Ha aBTOHOMHH €JICKTPOCHEPIHHHH CHCTEMH H Iapaie/THH aKTHBHH (DHITPU M CTATHYHH
CHHXPOHHH KOMIICHCATOPH, H3IO0JI3BaHH 3a NOA0OpsiBaHE KAa4yeCTBOTO Ha eJEKTpHYECKATa
CHEpIusi.

HeobxoamumoctTa ot nogo6ra paspadoTka ce nojaKperns i ot (axTa, ye npes3 MmocjaeaHUuTe
FOZIMHHM HAapacHa OpOAT W BHMAA HA M3TOYHMIMTE HA EHEPTHs, eJIeKTPO3aBHXKBAHHUATA C HOBH
CPCACTBA M METOJIM 3a YNPABJICHHE M aKyMYyJHpAIUTe CPe/ICTBA, BKIIOYEHH B ChCTaBa Ha
ABTOHOMHHTE €JIEKTPOECHEPIHITHH CHCTEMH.

MeToauka Ha u3cjae Bane
Merononorusta Ha M3cieBaHMATA CHABPKAT 3aALIOOYEH MpErjie]l HA aKTyaiHATa
JiuTepaTypHa u naredtHa uuadopmanus. M3non3sanu ca 283 nureparypHM H3TOYHHKA - OT TAX
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40 ca Ha KMpHIIMIA, @ OCTAHATHTE HA JATHHULA. BCHUKH H3TOYHMIM ca MTHPAHH B KOHTEKCTA
Ha CHOTBETHUTE YaCTH OT H3JI0KEHUETO. 3aTOBA CbM HAa MHEHHE, Y€ aBTOPHT € J100pe 3aro3Har ¢
npoGieMHTe MO TeMaTa Ha JHMCEPTALMOHHMS TPYJ M Bb3 OCHOBA Ha TOBA, MPAaBHJIHO ca
(opmysMpann nenTa W 3ajgayuTe Ha AMcepraunMsTa. Ha BTOpo MSACTO MOXke Ja ce IOCOYH,
U3MOJI3BAHETO HA Pa3/IMYHKM AHAIUTHYHU M CHMY/JIALHOHHU METOJH, 4pe3 KOMTO € H3BBPIIeH
aHalln3 Ha CHHTe3WpaHuTe MO/IC/IM Ha aBTOHOMHA €JIeKTpoeHepruiina cucrema. [lpu uscieaBane
Ha TEOPETHYHHUTE U J1adOPaTOPHH MOJENHN € M3MOoJI3Ban nporpaMuus npoaykt MATLAB/ Sim-
ulink u MozepHa M3MepBaTeliHa anaparypa, M03BoJISBalld BPb3Ka ¢ MEPCOHATEH KOMMIOTHD 3a
00paboTBaHe M BH3yalH3HpaHe HA MOJYYEHHTE (U3MYECKH mnapamerpy. TperoTo HHBO Ha
M3cieBaHuATa ce Oa3upa Ha eKCIEePUMEHTATHIS METO/I, KOHTO € MPUIIOKEH 3a BepupuIHpane
Ha TEOPETHYHUTE PE3YJITATH.

Ipunocu Ha AHCcepTAUMOHHUS TPY/

B aucepraumonnus Tpy ca GpopMyIMpaHH CeleM MPHHOCA ChC 3HAYUMOCT U TIOJIE3HOCT
P ONpe/ie/IiHe KAYeCTBOTO HA €IEKTPOCHEPrusiTa B aBTOHOMHH €JIEKTPOCHEPTHIHU CHCTEMH.
[let oT TAX MOraT 1a ce ONpeNeNAT KaTo Hay4HO-IPHJIOKHH M [Ba KaTO NPHIOKHA. Beruku ce
OTHACST 10 Pa3BUTHETO HA CHIIECTBYBAILH METOJM M CXEMOTEXHHYEH arapar 3a monobpsBaHe
Ha OCHOBHMTE TNapaMeTpH Ha €JIeKTpHYecKaTa eHeprus, IpeJHMHO IpU KopaOHOTO
€JIEKTpO003aBeK/[aHe.

Hayuno-npunoxHuute npurocn o6o0imasar u3BbpiucHaTa pabora 1o CHHTE3MpaHeTo Ha
MaTeMaTHYHH MOJIEIM Ha aBTOHOMHH EJICKTPOCHEPTHHHHM CHCTEMH M Ha MapajelHH aKTHBHH
(GuATPH ¥ CTATHYHH CHHXPOHHH KOMIICHCATOPH, M3IOJ3BaHH 3a MOAOOpABaHEe KauecTBOTO Ha
CIIEKTPUYECKATA €HEPIHs, KAKTO M H3C/Ie/IBaHe Ha XapMOHHYHHA ChCTaB HA HANPEXKEHUETO MPH
pa3jinyHa TONOJOIUs Ha pasnpeenTeHaTa Mpexa.

KbM npunokHuTe NPHHOCH MOTaT Ja ce OTHecaT pe3yJTaTHTe OT eKCepuMEeHTaIHaTa
pabora, cBBp3aHa ¢ ajanTHPaHETO Ha pa3pabOTEHHs HMHCTPYMEHTAPHYM Ha /BE ONHTHH
MOCTAHOBKH 3a M3CJICBaHE KaYEeCTBOTO HA €JICKTPOCHEPrusiTa B aBTOHOMHH €JIEKTPOCHEPIHAHH
CHCTEMHM, CBAbpKAIM TpH(aA3eH THPUCTOPEH H3MpaBUTEIN, 3axpaHBall CTaTHYeH TOBAp H
TpudazeH TUPHCTOPEH peryjiatop Ha IPOMEHJIMBO HANpekKEHHe, 3axpaHBall aCHHXPOHEH
asuraren. M3cinenBano e BiusHHETO Ha paboTara Ha HEJIMHEHHUTE TOBAPH NPH Pa3jIM9HH
PEeXXKHMH Ha YNpaBleHHE Ha MOJYNPOBOJAHMKOBHTE YCTPOHCTBA BBPXY Ka4yeCTBOTO Ha

CJACKTPOCHEPruaTa B aBTOHOMHATa CHCKTpOCHepI‘HﬁHa cCUcTCMa.

Ily6iuKkanms 1 UHTHPAHUS HA NYOJHKANHH 10 JHCEPTAHOHHHS TPY

OCHOBHHTE pe3y/TaTH, MOJIY4YEeHH B JAUCEPTALMOHHHS TPy, €a IPEICTABEHH B OCEM
HayyHu myOmukanmuu B nepuoga 2019 - 2022 r., OCHOBHO B CBABTOPCTBO € HAyYHHTE
pekoBozmTend npod. xa H. @. Jlkarapos wu jmou. ja-p XK. I'. I'posaes. Iler crarum ca
nyOJMKyBaHU B U3aHus, pedepupaHd U HHJEKCHpaHa B enektponHara 6a3u nanaum SCOPUS.
JIOBIIHUTETHO MOXe Jia ce oTOeNexH, 4e OT CIpaBKata B chinata 0asza JaHHH, Mar. WHK.
Jumutsp Hukonaes [{BetanoB uma 9 crartuu u 50 uurapanus 3a nepuoja 2019-2022 roa. Tosu
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noKaszaTesl € BreYaTIsABall 3a JOKTOPAaHT M CHOTBETCTBA Ha MHIAeKc Ha Xupm 5 (6e3
aBTOLMTHPAHUATA 3).

Cunram, ye nmyOnMKanMuTe Ha JOKTOPAHTA 0 AMCEPTALMATA, ChABPKAT OCHOBHHTE
NPHHOCH, 3a KOMTO ce npeTenaupa. ToBa chOTBETCTBA HA H3UCKBAHHUATA Ha 3aKOHA 3a pa3BUTHE
Ha aKaJIeMHYHHs CheTaB M Ha [IpaBUIHMKA 3a HEroBOTO NPHJIOXKEHUE 3a MyOIHKyBaHe Ha Haii-

ChIICCTBCHUTE YaCTH OT JUCCPTAIIMOHHHUSA TPY .

ABTOpPCTBO HA NOJIY4ECHHTE Pe3yJATATH

Hsimam cbMHEHHE B aBTOPCTBOTO Ha MOJIYYEHHTE pe3y/iTaTH M Hamam uH(opmaius 3a
3aMMCTBAHE MJIM H3MOJI3BaHE OT JIOKTOPAHTA HA YYXK/U HIECH, METO/IH, Pe3yITaTH U Ip.

JIOKTOpaHTBT € Ha ITbPBO MACTO B JIBE OT NPEJICTABEHHTE MO TPOLE/IypaTa My O IHKaIHH.
CtuasT Ha Te3u TPy/0Be CHOTBETCTBA Ha aucepTaiusTa U aBropedeparta. ChIbpKaHUETO UM €
arecTar 3a 3aJbJI0OYCHH MO3HAHUSA, YMEHHS M MPEANocTaBka 3a (GpopMyHpaHe W pelaBaHe Ha
aKTya/IHH Hay4YHO-IIPHIIOKHH 3a1a4d. ToBa MM JaBa OCHOBAHHE [la CYHTAM, Y€ [IPEJICTaBEHUTE B
JHMCEPTALMATA PE3yITATH H MPHHOCH, Ca JIMYHO HETOBO JIeI0.

Muenus, npenopbKH H 3a0e/1e/KKH 0 JHCEPTANMOHHUS TPY/

Hsimam kpuTHUHM OesIe)XKH o MpeiCTaBeHuTe OT JOKTOpaHTa Marepuaiu. [la mpoabiku
pabota B obiacTTa Ha NMPOEKTHPAHETO M AHAIW3a HA EJICKTPOMArHHTHATa CHBMECTHMOCT Ha
ABTOHOMHHUTE €IeKTPOCHEPIrMHHM CHCTEMM, KaTO HACOYM YCHMATA CH KbM pasiiMpsBaHe Ha
NPHJIOKEHHETO ¥ B HAKOW JIOKIHM WHIYCTPHAJIHH CHCTEMH, 3aXpaHBaHM OT Bb30OHOBSEMH

C€HEPruiiHu U3TOYHHLIH.

3axkiodenue

CynraM, 4ye MPEACTABEHHUAT AMCEPTALHOHEH TPYA. OTroBaps Ha H3UCKBAHUSATA Ha
3PACPB. IMI3PACPB u IlpaBunHuka 3a npuaoOMBaHe HA HAYYHH CTENEHM M 3aeMaHe Ha
aKaJeMHuHH LUThkHOCTH BB BBMY Hukona M. Banuapos®“. Ilocturuarute pesyiraTH Mu
JlaBaT OCHOBAHME Aa TWpeaaoxka na Obae npuaobura oOpazoBarenHata W HaydHa CTEIEH
HAOKTOP” or mar. umk. Jdamutsp Hukonaes IlseranoB B o0nact Ha BHCIIECTO
obpasosanne - 5. Texuuuecku nayku, npodecuonanno Hanpasienue - 5.5. Tpaucnopr,
KopabomsiaBane W aBMamMs, JOKTOpcka mporpaMa — ,EjgexkTpocHabasBane wu
eJeKTpooH3aBexk1ane (10 0Tpacn)®,

Fa 3
3anunyena
01.03.2023 r. nHbOpPMaUma cbra.
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Topic and topicality of the dissertation

The topic of the dissertation work is related to the development of an analytical apparatus
and toolkit with relevant criteria for automated assessment of the quality of electrical energy in
autonomous power systems. An analysis was made of the used methods, technical solutions and
scientific achievements related to the means of improving the quality and parameters of the local
electrical networks. The advantages, disadvantages, and guidelines for the development of
methods and circuitry for suppression of harmonic distortions, processing and analysis of
information aimed at synthesizing and modeling methods for their management are presented.

The dissertation work is up-to-date in terms of topic and content, as the development and
work done by M.Sc. Eng. Dimitar Nikolaev Tsvetanov scientific research, examines a
methodology for automated processing, evaluation, and analysis of data from mathematical
models of autonomous power systems and parallel active filters and static synchronous
compensators used to improve the quality of electric power.

The need for such development is also supported by the fact that in recent years the number
and type of energy sources, electric drives with new means and methods of management, and
storage means included in the composition of autonomous power systems have increased.

. Research methodology

Research methodologies include a thorough review of current literature and patent
information. 283 literary sources were used - 40 of them are in Cyrillic and the rest in Latin. All
sources are cited in the context of the relevant parts of the exposition. Therefore, I am of the
opinion that the author is well acquainted with the problems on the topic of the dissertation work
and based on this , the purpose and tasks of the dissertation are correctly formulated. In the second
place, the use of various analytical and simulation methods, through which the synthesized models
of an autonomous power system were analyzed, can be mentioned . The MATLAB/ Simulink
software product and modern measuring equipment, allowing connection with a personal computer
for processing and visualizatién ot the obtained physical parameters, were used in the study of the



theoretical and laboratory models . The third level of research is based on the experimental method,
which is applied to verify the theoretical results.

Dissertation Contributions

Seven contributions with significance and usefulness in determining the quality of
electricity in autonomous power systems are formulated in the dissertation work. Five of them can
be defined as scientific-applied and two as applied. All relate to the development of existing
methods and circuit-technical apparatus for improving the main parameters of electrical energy,
primarily in shipboard electrical equipment.

The scientific-applied contributions summarize the work done on the synthesis of
mathematical models of autonomous power systems and of parallel active filters and static
synchronous compensators used to improve the quality of electric power, as well as the study of
the harmonic composition of the voltage at different topologies of the distribution network.

The applied contributions include the results of the experimental work related to the
adaptation of the developed instrumentation to two experimental setups for studying the quality of
electricity in autonomous power systems containing a three-phase thyristor rectifier supplying a
static load and a three-phase thyristor variable voltage regulator supplying an asynchronous
engine. The influence of the operation of non-linear loads in different control modes of
semiconductor devices on the quality of electricity in the autonomous power system is
investigated.

Publications and citations of publications on the dissertation work

The main results obtained in the dissertation work are presented in eight scientific
publications in the period 2019 - 2022, mainly in co-authorship with the scientific supervisors
Prof. D.Sc. N. F. Djagarov and Assoc. Prof. Dr. Zh. G. Grozdev. Five articles were published in
publications, refereed, and indexed in the electronic database SCOPUS. Additionally, it can be
noted that from the reference in the same database, mag. Engineer Dimitar Nikolaev Tsvetanov
has 9 articles and 50 citations for the period 2019-2022. This indicator is impressive for a doctoral
student and corresponds to a Hirsch index of 5 (without self-citations of 3).

[ believe that the PhD student's dissertation publications contain the main contributions
claimed. This corresponds to the requirements of the Law on the Development of the Academic
Staff and the Regulations for its Application for the publication of the most essential parts of the

dissertation work.

Authorship of the obtained results

I have no doubts about the authorship of the obtained results, and I have no information
about borrowing or use by the doctoral student of other people's ideas, methods, results, etc.

The doctoral student is in first place in two of the publications presented in the procedure.
The style of these works corresponds to the dissertation and the abstract. Their content is a
certificate of in-depth knowledge, skills, and a prerequisite for formulating and solving current



scientific and applied tasks. This gives me reason to consider that the results and contributions
presented in the dissertation are his personal work.

Opinions, recommendations, and remarks on the dissertation work

I have no critical remarks on the materials presented by the doctoral student. To continue
work in the field of design and analysis of electromagnetic compatibility of autonomous power
systems, focusing its efforts on expanding the application also in some local industrial systems
powered by renewable energy sources.

Conclusion

I believe that the presented dissertation meets the requirements of the 3PACPB,
[MM3PACPB and the Regulations for the acquisition of scientific degrees and holding academic
positions at the Naval Academy “Nikola Y. Vaptsarov” Varna. The achieved results give me the
reason to propose the acquisition of the educational and scientific degree " DOCTOR " from
M.Sc. Eng. Dimitar Nikolaev Tsvetanov in the field of higher education - 5. Technical sciences
, professional direction - 5.5. Transport, Shipping and Aviation , doctoral program — "
Electricity supply and electrical equipment (by industry)" .
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