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Ha HCepTaLMOHHUS TPY L Ha Mar. HHK. [KeHru3 Wbamas UGpam

Ha Tema ,.Bb306HOBSIeMH eHeprHiiH H3TOYHHMLHU H YNpaBjieHHe HA peaKTHBHA
eHeprus’,

MpejicTaBeH 3a MpH100KMBaHe Ha 0OpasoBaTeNHaTa U Hay4Ha CTCHCH ,,JAOKTOp” 110
HaydHa cneuuantoct EjekTpocHabasBane H eJIeKTpoo03aBeK1aHe Ha
MPOMHIILIEHOCTTA” B NPOQECHOHATHO HAnpaBieHHe 5.2. EaekTpoTexHHKa,
eJIECKTPOHHKA H AaBTOMAaTHKA.

1. AKTYaJIHOCT H 3HAYHMOCT Ha pa3padoTBaHus HAaYeH npoodJiem

C wuapacTBaHeTo Ha Opos ¥ MOLIHOCTTAa Ha BbH300OHOBSIEMUTE E€HEPrUuiiHU
W3TOUHMLIMA B eJeKTpOeHepruifHaTa CUCTeMa ce MOsIBABAT MHOXKECTBO TEXHUHCCKN 1
eKCIITOATALIMOHHM MPOONEeMH, KOWTO MOCTaBIT TOJ BBIPOC HAACKIHOCTTA,
yCTOMYMBOCTTA U €(heKTMBHOCTTA HA MpeKara. 3a pa3jivKa OT KOHBEHIMOHATIHUTE
eJIeKTPOLEHTPAIN, KOUTO pasfonaraT ¢ Bb3MOKHOCTH 33 LEHTpaIU3upaHo
peryInpaHe Ha akTHBHATA M PEaKTUBHATA MOLIHOCT, BBE300HORSEMUTE MOUIHOCTH
(ocobeHo (OTOBONTAUYHUTE W BATHPHUTE WHCTANAllMK) Ce Xapaxkrtepusupar ¢
HecTabWIHA W CJIOKHO MpEeABHAMMA  NPOW3BOJAMTENHOCT, 3aBUCHMA  OT
METEOpPOJOTHYHHUTE YCIIOBHUS.

B Tasu Bpb3Ka, MpoOJIEeMbT C YNPABICHUETO HA peaKTHBHATA CHEPrus ce
dbopmupa Kato MHOTO BakeH. HepaBHOMEPHOTO MPOU3BOACTBO H notpedyieHne Ha
peakTHBHA MOILHOCT B MpeXara BOJH JIO HEekKelaHH Kosie0aHusl B HAIPEKEHMETO,
JOMbJIHUTENHH 3aryOn Ha eHeprus U HamallssBaHe Ha eKCIIoaTalOHHUA XUBOT Ha
oGopyBaHeTo. be3 edeKTHBHO yrpaBieHHe Ha PEAKTHUBHATA CHEPIHs, A0pH Hau-
MOJEpHHTE eHEepruiiHM CHCTEMH He Morar Jla rapaHTMpar KauecTBo Ha
eJleKTpOEHEprusiTa. Y PaBIeHHETO Ha peaKTHBHATa MOUIHOCT npuaobrBa oule No-
FOJIIMO 3HAUCHHE B yCJIOBHMSTA Ha JelleHTpalu3aliis Ha reHepausaTa i HapacTsaiia
JAMHAMHUKA B €J1€KTPOCHEPTUHHUTE MOTOLH.

B jiceprauusTa ce pasriexaar npodneMH CBbP3aHHM C e(eKTUBHOCTTA Ha
KOMIIEHCHpPaHe Ha PEaKTHBHA MOIIHOCT Ha (POTOBOJITaMYHH WHBEPTOPH, KakTo H
CbC CH3ABAHETO HA MOJEIM M alrOpUTMH 3a yrpapjieHue Ha (OTOBOJTAUYHH
MHBEPTOPH 32 KOMIIEHCHpaHe Ha peakTHBHATA MOLIHOCT.

AKTyallHOCTTa Ha W3CJIe[BaHEeTO Ce ompejens OT ToBa, 4e ca pa3paboTeHu:
ANrOpUTHbM 33 JAMCTAHUMOHHO YMpPAaBJCHHE Ha daxTopa Ha MOUIHOCT Ha
(oToBONTAMUEH HMHBEPTOP; MOJEN Ha KOMIIGHCHpaHe Ha peaKTHBHA MOIIHOCT
rnocpecTBOM TpUhazeH MPeKOBH HHBEPTOP, padoTell B PEKUM Kato STATCOM;
Mojel Ha KOMIIEHCHpaHe Ha peakTHBHA MOLIHOCT MOCPEICTBOM eaHo(azeH
dboToBONTANYEH HHBEPTOP.



2. AHAJIM3 HA U3M0JI3BAHATA JIUTEPATypa

JIOKTOPAHTBT € U3MOJI3BAJ CIEUUATU3UPAHU JHUTEPATYpHH H3TOUYHUIM —
06110 163 6p., OT TAX Ha OBATAPCKU €3UK — 23 Op.; Ha JIaTHHUIA (AHTJIUHCKU €3HK)
— 137 6p. u cnpaBounu marepuanu — 3 Op. [lo-ronsmara 4acT OT JIUTEpATypHUTE
U3TOYHUIM ca myonukyBanu B mociennute 10..15 r. ToBa maBa ocHOBaHuE Ja ce
CUMTa, Y€ JOKTOPAHTHT € 3alO03HAaT C HOBOCTUTE W CBETOBHUTE TEHICHIIMH B
o0JjacTTa Ha TUCEPTAITUOHHUS TPY/I.

3. Onenka Ha aBTopedepara U HA My0JIMKALMUTE HA ABTOPA, CBbP3aHHU C
AUCEPTAUMOHHUS TPYHA

ABTOpedepaThT € HallUCaH ChIVIACHO HOPMATUBHUTE U3MCKBAHUS U OTpa3siBa
NpaBUIIHO CTPYKTypaTa, ChIABPKAHUETO W OCHOBHHUTE HAy4YHO-TIPUJIOKHU U
MPWIOKHU IPUHOCU OT IUCEPTAIUOHHUS TPY.

B nucepranmoHHUAT TpyA U aBTopedepaTa ca npeacTaBeHu [ myOJuKaluy Ha
aBTOpa, Karo 6 OT TAX ca B ChAaBTOPCTBO C HAYYHUAT MY pPBKOBOAWUTEN, a 1 €
CaMOCTOSITEITHA.

Cermmre ca npenactaBeHd Ha koHdepenmuute BUIEF (Bapma), Lighting
(Cozomoi), SIELA (byprac) u ELMA (Codus) crorBetHo mpe3 2019; 2020; 2021;
2022; 2023 r. Bcuukute mpencTaBeHu MyOJMKAIMKA Ca WHIESKCUPAHU B CBETOBHATA
0a3a manHu SCOPUS. B TAX ca OTpa3eHW OCHOBHHUTE HW3CIECABAHMS, MOKA3aHU B
JUCEpTAallMOHHUA TpyJ. 3abens3aHu ca U 6 Oposi UMTHpaHMs Ha MyOJUKaLMUTE Ha
aBTOpa B CBETOBHATa 0asza JaHHU SCOPUS.

[IpencraBeHuTe MyOJUMKalUMM, CBIVIACHO MHUHUMAJIHUTE HallMOHAJIHU
kputepun (Ilokazaren I', 3a obnact Ha HaykuTe 5), HOocAT Ha aBTopa 140 Toukw,
KOETO € TIOBEeUE OT YETUPHU MbTU OT U3UCKBAHUS MUHUMYM OT 30 TOUKH.

4. OueHKa Ha HAYYHUTE Pe3YJTATH W NPUHOCHUTE HA JAUCEPTANMOHHMA
TpyA

[Ipremam TpeTEHIIMUTE 3a HAMPABEHUTE NMPUHOCH B AMCEPTAIIMOHHUS TPy
Ha Mmar. uHxk. Jbxkenrus MoOpam (oOmo 4 Oposi). Hakpatko Te morat ga Obaat
000011IeHH KaTo: 0o0oraTsBaHe Ha ChHILIECTBYBAIUTE 3HAHUSA M TMPUIIOKEHUE Ha
HAyYHU TIOCTHKEHHS 32 TOBUIIIaBaHE Ha e()eKTUBHOCTTA HA EIEKTPUIECCKH MPEKH C
BBH300HOBSIEMH €HEPTUHHU U3TOYHHUIIM U ONTHUMU3UpPaHEe HA paboTaTra Ha HHBEPTOPH
Ha (POTOBOJITANYHU LIEHTPAIIH.

[IpunocuTte ca popmyarpaHu KaTo cieaBa:

Hayuno-npunosxcnu npunocu — 3 0p.;

Ipunoosxcnu npurocu — 1 6p.

Cuutam, 4ye MOCTUTHATUTE MPUHOCH ca JIeJI0 Ha JUCEepTaHTa U ca 3HAUYMMU 3a
HayKaTa, KakTO M MPAKTUYECKH NPUIIOKUMHU B 00JaCTTa Ha BH30OHOBSEMUTE
EHEPTUMHU U3TOYHUIIN.

5. Kputnunu 0e/ieskKy M NPenopbKU
[To mpeacTaBeHUAT AUCEPTAMOHEH TPYH U aBTOpedepara KbM HETO, MOratr
J1a C€ HAMPABST CJIECIHUTE NO-ChIIECTBEHU OENEXKKHU U MPETOPHKU:



1. B wactrra ,M3non3BaHu chbKpaieHus“ € J00pe BCUYKU aHTJIMICKU
CHhKpaIeHHs, OCBEH C OMUCAHUETO CH Ja OBJAT M pa3MHCaHM, KAKTO TOBA
e HanpaBeHo HanpuMmep 3a CSC, THD u apyru.

2. B rnaBa | mpaBu BmedarieHuwe, 4ye Ciel HAKOM ab3alld ca LUTUPAHU
MHOKECTBO JIUTEPATYPHU H3TOUHHIM, qocturamy a0 10 6pos. Cuuram,
4ye TOBa HE € KOPEKTHO.

3. IlpencraBenusar aaroputrbM Ha ¢ur. 2.26 HE € KOPEKTEH, 3all0TO B TO3U
CH BHUJ TPEACTaBsS €IHO KOMIICHCHUpAaHE Ha BiOLIEHUS ¢GaKTop Ha
MoIIHOCTTa. bu cienBano B anropuThMa Ja UMa LIMKJIMYHA YacT, 3a Ja
CTaBa Ta3u KOMIICHCAIMSl TOCTOSIHHO BBB BPEMETO, IPE3 OIpeesieH
UHTEpBaJ.

4, JloOpe Ou OuI0 M3BOAMTE KbM OTJACIHHUTE TJIaBH W OOIIUTE WM3BOAU Ja
ObJ1aT MO-MOJPOOHH, C MMOBEUE KOHKPETHKA.

HezaBrucruMo OT OTIpaBeHUTE KPUTHIHU OCICIKKH M TMIPETIOPHKU, KOUTO Ca OT
YUCTO PEIAKIMOHCH XapaKTep, MCKaMm Ja oTOeeka MHOTO JOOpOTO HaydyHO HUBO
Ha TUCEPTAIIMOHHUS TPy U 100parta CTPYKTypHUPAHOCT Ha MaTepuaia. JInau cu, ue
aBTOPBHT € BIOXKWI YCWIHS 3a Ja CE€ TMPOBEAAT OTICTHUTE H3CIACABAHUS U B
MOCJICJICTBHAE TOTYYEHUTE PE3yNTaTd Aa ObJaT MOKa3aHW IO TOIXOJAIl HAYMH C
MHOT0 Oorata rpaduyHa 4acr.

6. 3akiI04YeHHe U OLIEHKA HA IMCePTALMOHHUS TPYA

IIpenocTaBeHMAT MU 3a CTAaHOBHILE JUCEPTALIMOHEH TPYX ChAbpKa
00OCHOBaHU U II€JICHACOYEHU MU3CIIEBAHUs, U pa3paboTKu 1o ¢popMyiMpaHara 1el
Y 3a]1a4M B HETO.

CunraM, 4Ye 1mOocTaBeHaTa MeJI € IIOCTUrHaTa, Karo Mora Jaa Jam
MOJIOKUTEJIHATA CU OLIEHKA HA MPEIOCTAaBEHUAT MU 33 CTAHOBHMILE TUCEPTALMOHEH
TpyA.

[IpeayiaraMm Ha HAY4yHOTO >KypH Ja NPUCHAM oOpa3oBaTeqHaTa W HayyHa
CTeIleH JOKTOp Ha Mar. nH:k. Jlxkenrn3 Mbamas U6pam, B oOacT Ha HaykKuTe 5.
TexHHUYecKM HayKd, MNOpopecHoHaTHO HampaBieHue 5.2. EnekTpoTexHuka,
CJIEKTPOHMKA M aBTOMAaTHKa, Hay4yHa CHEIUaIHOCT ,EnexrpocHalasBane W
€JIeKTPOo003aBEkKIaHe Ha IPOMHUIILUICHOCTTA .

23.04.2026 r. YieH HA XKYPHUTO:

rp. Pyce /mou. x-p O. Ierpos/
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OPINION

by Assoc. Prof. Orlin Lybomirov Petrov, PhD
University of Ruse “Angel Kanchev”

of the dissertation work of MSec. Eng. Dzhengiz Yalmaz Ibram

on the topic "Renewable Energy Sources And Reactive Power Control",
presented for the acquisition of the educational and scientific degree "Doctor" in the
scientific specialty "Electrical supply and electrical equipment for industry" in

professional direction 5.2. Electrical engineering, electronics and automation.
p ’

1. Relevance and significance of the developed scientific problem

With the increase in the number and power of renewable energy sources in
the power system, numerous technical and operational problems arise that call into
question the reliability, sustainability and efficiency of the network. Unlike
conventional power plants, which have the ability to centrally regulate active and
reactive power, renewable power (especially photovoltaic and wind installations) is
characterized by unstable and difficult to predict performance, dependent on
weather conditions.

In this regard, the problem of reactive power management is emerging as
very important. Uneven production and consumption of reactive power in the
network leads to unwanted voltage fluctuations, additional energy losses and a
reduction in the service life of equipment. Without effective reactive power
management, even the most modern power systems cannot guarantee electricity
quality. Reactive power management is gaining even greater importance in the
context of decentralization of generation and increasing dynamics in electricity
flows.

The dissertation examines problems related to the efficiency of reactive
power compensation of photovoltaic inverters, as well as the creation of models and
algorithms for controlling photovoltaic inverters for reactive power compensation.

The relevance of the research is determined by the fact that the following
have been developed: an algorithm for remote control of the power factor of a
photovoltaic inverter; a model of reactive power compensation using a three-phase
grid inverter operating in STATCOM mode; a model of reactive power
compensation using a single-phase photovoltaic inverter.

2. Analysis of the used literature

The doctoral student has used specialized literary sources — a total of 163, of
which 23 are in Bulgarian; 137 in Latin (English) and 3 reference materials. The
majority of the literary sources have been published in the last 10-15 years. This
gives reason to believe that the doctoral student is familiar with the latest
developments and global trends in the field of dissertation work.



3. Evaluation of the author's abstract and the author's publications
related to the dissertation work

The abstract is written in accordance with the regulatory requirements and
correctly reflects the structure, content and main scientific-applied and applied
contributions of the dissertation work.

The dissertation work and the abstract present 7 publications by the author, 6
of which are co-authored with his scientific supervisor, and 1 is independent.

The same were presented at the conferences BUIEF (Varna), Lighting
(Sozopol), SIELA (Burgas) and ELMA (Sofia) in 2019; 2020; 2021; 2022; 2023
respectively. All presented publications are indexed in the global Scopus database.
They reflect the main research shown in the dissertation work. 6 citations of the
author's publications in the global Scopus database were also noted.

The submitted publications, according to the minimum national criteria
(Indicator G, for field of science 5), bring the author 140 points, which is more than
four times the required minimum of 30 points.

4. Evaluation of the scientific results and contributions of the dissertation
work

| accept the claims for the contributions made in the dissertation work of
MSc. Eng. Dzhengiz Ibram (total of 4 pieces). In short, they can be summarized as:
enriching existing knowledge and applying scientific achievements to increase the
efficiency of electrical networks with renewable energy sources and optimizing the
operation of inverters in photovoltaic power plants.

The contributions are formulated as follows:

Scientific and applied contributions — 3 pcs;

Applied contributions — 1 pcs.

| believe that the contributions achieved are the work of the dissertation
candidate and are significant for science, as well as practically applicable in the
field of renewable energy sources.

5. Critical notes and recommendations

The following more significant notes and recommendations can be made on
the presented dissertation work and the abstract to it:

1. In the section "Abbreviations used"”, it would be good if all English
abbreviations, in addition to their description, were also spelled out, as is done for
example for CSC, THD and others.

2. In Chapter 1, it is striking that after some paragraphs, numerous literary
sources are cited, reaching up to 10. | believe that this is not correct.

3. The presented algorithm in Fig. 2.26 is not correct, because in this form it
presents a compensation of the deteriorated power factor. The algorithm should
have a cyclic part, so that this compensation occurs constantly in time, at a certain
interval.

4. It would be good if the conclusions to the individual chapters and the
general conclusions were more detailed, with more specifics.



Regardless of the critical remarks and recommendations made, which are of a
purely editorial nature, I would like to note the very good scientific level of the
dissertation work and the good structuring of the material. It is evident that the
author has made efforts to conduct the individual studies and subsequently to
display the obtained results in an appropriate manner with a very rich graphic part.

6. Conclusion and evaluation of the dissertation work

The dissertation work submitted to me for opinion contains substantiated and
purposeful research and development on the formulated goal and tasks in it.

| consider that the set goal has been achieved, as | can give my positive
assessment to the dissertation work submitted to me for opinion.

| propose to the scientific jury to award the educational and scientific degree
“Doctor” to MSc. Eng. Dzhengiz Yalmaz Ibram, in the field of sciences 5.
Technical sciences, professional direction 5.2. Electrical engineering, electronics
and automation, scientific specialty "Power supply and electrical equipment for
industry".

23.04.2026 Member of jury:

Ruse /Assoc. Prof. Orlin Petrov/



