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CTAHOBHMIIE

BBPXY JUCEPTALIMOHEH TPYA 3a NpuaoOHBaHe Ha oOpa3oBaTelHa U Hay4dHa CTeIeH ,,JlokTop
B 00J1acT Ha BHUCIIIE 00pa30BaHUE ,, [ eXHHYECKH HAYKH ",
npodecruonanHo HanpaBneHue 5.2 , EnekTpoTexHuKa, e1eKTPOHUKA U aBTOMATHKA'™,
Hay4Ha cnenuaiHoct “ EnexkrpocHabasBane u eneKTpoo03aBexiaHe Ha IPOMUIILIEHOCTTa

Asmop ma Oucepmayuonnuss mpyo: war. umK. Jhkenrms Weimaz H6pam. kareapa
»EIeKTpOCHabiBaHe,  eNeKTpooO3aBekIaHe U eJeKTPOTpaHCHopT,  EIeKTpOTeXHHYECKH
dakynrer, Texuuuecku ynuBepcuret — Codus

Tema na oucepmayuonnus mpyo. ,,Bb300HOBSEMH €HEPTUWHU M3TOUYHHUIY M YIPABICHHE Ha
peakTUBHA €Heprus

Ynen mna Hayynomo oicypu: mnpod. n-p umk. [Inamen MunanoB Pusos, xareapa
. ENeKTpUYecKr MalllMHU ¥ UHIyCTpUaTHA elekTpoTexHuka”, Texauueckn yHuBepcuteT — Codus

1. AkTyaiHoCcT Ha pa3pabdoTBaHus B NHCEPTANMOHHUH TPYA NpobjieM B Hay4HO H
HAYYHONPHJIOKHO OTHOMIEHHE.

BHeznpsiBaHeTO Ha CHBPEMEHHH TEXHOJIOTHH 3a IPOM3BOJCTBO Ha €JIEKTPHUYECKA €HEPIUs €
HACOYEHO KbM H3I0JI3BaHE HAa U3TOYHHIIM HE 3aMbpCSIBALIM OKOJIHATA CpeJa, KaTo 3a Ta3H LieJl Hai-
4ecT0 ce HW3NoBBar  (OTOBONTAMYHHM  CINEKTPOLIEHTpand. Te ce  XxapaKTepusupar cC
JeLeHTpaIM3UpaHa CTPYKTypa, HEMOCTOSHEH XapaKTep Ha reHepaius, paboTara UM € CBIIPOBOJEHA
ChC 3HAUUTENIHO ITOBHMINABAHE HA HAIPEKEHHUETO IPU BHCOKA NPOU3BOAUTEIHOCT, HAIMYHME HA
3HAaKOIPOMEHJIUBA pEaKTHBHA CHEpPrus, BOACHIa [0 HaMalsgBaHEe Ha HAJECKIHOCTTAa Ha
€JIEKTpOeHEepruiHaTa CUCTEMA.

OCHOBHO Hay4YHHTE M3CIIE/IBaHHS B JUCEpPTALlMOHHATa paboTa ca HACOYEHHM KbM H3CIIE/IBaHE
Ha e(DEeKTHBHOCTTA HAa KOMIICHCHpaHe Ha peaKTHBHATa MOIIHOCT MOCPEICTBOM (OTOBOJITAUYEH
HHBEPTOP. 3a Ta3| Iiell ca pa3paboTeHH MOJIENU U aITOPHUTMH 33 YIPaBICHUE HA HHBEPTOPHUTE IIPH
KOMIICHCHpaHe Ha peaKTHBHATa MOIIHOCT BbB (DOTOBOJNITAMYHHUTE IIEHTPAIIH.

HampaBeHa € TeXHHKO-HKOHOMHYECKA OIIeHKA Ha 6a3a Ha BH3MOXHOCTHTE 332 KOMIIEHCHPaHe
Ha peakTHBHATA MOIIHOCT TOCPEJICTBOM €JIeKTPOHHH MpeoOpa3lyBaTeNd M KJIaCHYECKM MAacHBHU
€JIEMEHTH.

Bcuuko ToBa 00ycnaBs akTyalHOCTTa Ha pa3pabOTKara W HANpaBeHOTO OT JAOKTOpaHTa
HAY4YHO U3CJIe/IBaHE.

2. CTeneH Ha MO3HaBaHe CHCTOSIHHETO Ha Mpo6JjeMa H TBOpPYeCKa HMHTePIpeTAllus Ha
JIMTEePaTypPHHUSA MaTepHaJ

[Tpu pazpaboTBaHeTO Ha AMCEPTAIlMOHHHS TPYA aBTOPBT € H3ION3Bal 163 nuTepaTypHH
M3TOYHHKA, OCHOBHO Ha JaTuHHNA - 140, nybnukyBanu B nepuoaa 1972 - 2024 r., karo ronsmMa
gacT oT TaxX ca cien 2010r. B pesynrar Ha nuTepaTypHHs aHalu3 € ONpEAETeHa HacoKara Ha
Hay4HHMTE U3ClIeBaHus, NeHHUpaHa € [eTa Ha JUCePTAlHOHHUS TPYX U ca IOCTaBEHHU 3aJauuTe
3a IOCTUTaHETO Ha Ta3y men. [IpecTaBeHH ca TeKyLOTO ChCTOSIHHE U NEPCIEKTUBUTE B 001acTTa
Ha KOMIIEHCALlUSiTa Ha pEaKTHBHATa MOIIHOCT B €JIEKTPOCHEpPrHMHUTE cuUcTeMH. Pasrnenanu ca
0COOEHOCTHTE Ha KJIACHYECKUTE KOMIECHCHPAINX YCTPOWCTBA, IPOBEAEHH Ca €KCIEpHMEHTAIHH
U3clIeIBaHUs Ha XUOPUIHU GOTOBOITAMYHE HHBEPTOPH IIPU PA3IMYHHU YCJIOBHUS HA €KCIUIOATalls.
KOETO € CIIOMOTHAJIO Jla C€ JOKaXKe aKTyaJTHOCTTa Ha M3CJeIBaHUTE MPOOJIEMH M MIPABHIIHO Ja Ce
AebHHUpAT Hay4HO-NIPUIOXKHHUTE mpobiemu B obnacTTa Ha KOMIIEHCHpaHE Ha peaKTHBHATa
MOIIHOCT 4pe3 XUOPHIHA HHBEPTOPU BbB (DOTOBOJITAUYHHUTE €IEKTPOLEHTPAIH.

Becuuko TOBa moOKasBa, ue JOKTOpAaHTBT € 3alo3HaT J00pe CBC CBCTOSIHHETO Ha
U3CJIEBAHMATA 10 TEMATUKaTa Ha AMCEPTALMOHHUS TPYJ U NPHUTEXKaBa YMEHHUS 3a CaMOCTOSTETHA
paspaboTKa Ha HOBM HJEM U pelleHHs B 00JacTTa Ha CHBPEMEHHMS METOAU H AJIrOpPUTIMH 3a
yTIpaBJI€HHE Ha PEAaKTUBHATA MOILIHOCT IPH (OTOBONITAMYHHU IIEHTPAITH.



3. CproTBeTCcTBME HA N30paHATa METOAMKA HA M3CJeBaHe U MOCTABEHATA LeJl U 3a/1a4H

HA IUCEPTAUMOHHMS TPY/ € MOCTUTHATUTE MPUHOCH.
llenra Ha nucepTallMOHHUS TPYA € Ja CE€ HM3CIEIBAaT Bb3MOXKHOCTUTE 3a H3IMOJ3BAHE Ha

EJIEKTPOHHUTE MpeoOpa3yBarenu BB (POTOBOJITAMYHUTE IIEHTPATH 32 KOMIICHCHPAHE HA pEaKTHBHA
MOII[HOCT, KaKTO U Bb3MOXXHOCTUTE UM 3a PEryliipaHe Ha HaIllpeKEHUETO. 3a MOCTUTaHeTO Ha Te3U
nenu ca paspaboTeHH coOCTBEHa METOAMKA M Mojend. YUpe3 TiIX ca NpOBEIEHH H3CIEIBaHUS,
CbOTBETCTBAIlM HAa LIETUTE HA [AUCEPTALIMOHHUS TPYJ, KOUTO ca Jajdd BB3MOXKHOCT Ja ce
dbopMynupaT HayIHO-TIPUIIOKHUTE U IPHIIOKHUTE TIPUHOCH HA JUCEPTAIIUOHHUS TPY.

4. HayyHu /M1y HAYYHO-TIPUJIOKHH U MPHUJI0KHU MPUHOCH HA TN CEPTANMOHHHUSA TPYI

Cuutam, 4e MPUHOCUTE UMAT HAYYHO-TIPIIIOKEH U MPUJIOKEH xapakTep. Te morat na 6baat
000011IeHH, KaKTO CJIeqBa;

Hayuno-npunoscnu npunocu

- Pa3paboten e aiaroputrhM 3a NUCTAaHIIMOHHO YIIpaBJieHHE Ha (pakTopa Ha MOIIHOCT Ha

(doTOoBOJITANYEH UHBEPTOD;

- Pa3paboten e monen Ha KOMIEHCHpaHE Ha PeaKTHBHA MOIIHOCT MOCPEICTBOM TpHdaszeH

MPEKOBU HHBEPTOP, padoremnt B pexuM kato STATCOM;

- Pa3paboten e mMojen Ha KOMIIEHCHpaHEe Ha PEaKTHBHA MOIIHOCT MOCPEICTBOM enHO(a3eH

doTtoBonTanyeH wuHBEpTOp. PaszpaboreH € W TOHOOpeH Mojaen 10 OTHOIIEHHWE Ha

nmIieMenTupane Ha [HIMM.

Ilpunoscnu npunocu

- IIpoBeneHo e u3cienBaHe Ha ChCTOSHUETO HAa PEAaKTHBHATAa MOIIHOCT HAa WHJYCTPUAJICH

00€KT M BHCOKHUTE pa3xou 3a BbpHatata eHeprus B EEC. Cnien ananu3upane Ha TOBapuTe ca

MPEJIOKEHN PELICHUs 32 KOMIICHCUpPAHEe KAaKTO C KIACHMYECKHM KOMIIEHCHpAIU YCTPOMCTBa,

Taka U ¢ (poToBodTanueH MHBEepTOp. HampaBeHa € M TEXHMKO — MKOHOMHYECKa OIEeHKa, Ha

yusTO 0a3a € yCTaHOBEHO, Ye MEPUOABT HAa OTKYIyBaHE € CXOACH M 3a JIBeTe MPEATIOKEHU

petieHusl. .

CuuraMm, ye TOIYYEHUTE pE3YJITaTh ca M3LUAI0 TMOCTUTHATH OT KAaHAWJATa U HAITBIHO
ChOTBETCTBAT Ha M3UCKBAaHUATA 3a AMCEPTAIMOHEH TPYJ 3a NpuaoOuMBaHE Ha OOpa3oBaTelHaTa U
HayyHa cTelleH ,,Jlokrop".

5. IIpenenka Ha mny0JMKanUMTe IO [IHCEPTALMOHHMSA TPyA: Opol, XapakTep Ha
U3aHUATA, B KOUTO ca oTneyaTaHu. OTpakeHne B HAyKaTa — U3M0JI3BaHe M IUTHPaHE OT
APYTH aBTOPH, B IPYIrH J1a00paTOPHHU, CTPAHH M NP.

OCHOBHUTE pe3yNTaTH, NOJYYCHN B TUCEPTAIIMOHHUS TPY/, Ca MPEJICTaBEHU B CEeM HAYYHHU
ny6nukanuu B nepuoaa 2019-2023 r., 6 B chaBTOPCTBO ¢ HAyYHHsI PHKOBOAUTEN MPOQ. I-p UHXK.
Bwnuan ['eoprues u 1 camocrositenna. Benukure cratum ca myOJIMKyBaHH B U3AaHus, pedepupanu
U MHJACKCHUpaHu B enekTpoHHara 6a3u gaHHu SCOPUS. JIorbIHUTETHO MOXKE Ja C€ OTOCNIEeKH, Ue
OT CIpaBKaTa B ChblIaTa 6a3a jaHHM, mar. umx. JDkenrns Mwsiamas MGpam mma 7 cratum u 6
uTHpanus 3a nepuoaa 2021-2025 roxa. Tazu HaydHO-TIPHIIOKHA paboTa ChOTBETCTBA HA WHICKC HA
Xwupr 2.

[Ty6imkanuuTe Ha JOKTOpPAHTa MO JUCEPTALUATA, ChIIBPKAT OCHOBHUTE MPHHOCH, 32 KOUTO
ce mpeTeHaupa. ToBa CHOTBETCTBA Ha M3MCKBAaHUATA HAa 3aKOHA 3a pa3BUTHE HA aKaJEeMHYHUS
chbcTaB U Ha [IpaBWIIHUKA 32 HETOBOTO MPHIIOKEHHUE 3a IMTyOJMKyBaHE HAa Hall-CHIECTBEHUTE YaCTH
OT AMCEPTALUOHHUS TPYA.

[To rpynmuTe OT MOKa3aTeNH 3a M3IBJIHEHHETO HA MUHUMAITHUTE HAIIMOHAHU HM3MCKBAHWS,
mar. unk. Jlxenrns sivas M6pam e mpeacTaBuil J0Ka3aTeICTBEH MaTepHal 3a ChOPaHH TOUKH,
KaKTo cJeJBa:

I'pyna ot nmokazarenu A (Haif-manko 50 Toukn) - qucepranuoneH Tpya. O6mo 50 Touky;



I'pyna ot mokazarenu I' (Haii-manko 30 Touku) - I'7 myOnwKkanuu B W3JIaHUsI, KOUTO ca
pedepupaHy U WHACKCHUPAHU B CBETOBHOM3BECTHU 0Oasu JaHHH - / Op. MyONWKalUU C pa3IHyYeH
Opoii aBTOpH - 160 ToUKM.

6. MHeHusl, IPeNOPbKH U OeJIeKKHU

Hsimam kpuTHUHU GENeXKH MO MPECTaBEeHUTE OT JOKTOpaHTa Marepuaiu. bux mpemnoppuan
Ha KaHAWJaTa Ja MpOIbJDKUA M3CieloBaTeickara Cu padoTa B Ta3u 00JIACTTa HA BH30OHOBSIEMHUTE
W3TOYHUIIM HA CHEPrHsl C OTYMTAHE HA BB3MOXXKHOCTUTE 3a CHXPAHCHHE HAa NPOU3BEICHATA
€JIEKTPOCHEPrus MPHU HAJMYME Ha CBPBXIPOM3BOJCTBO, KAaKTO M Ja HACOYM YCWIHMATA CH KbM
npujaraHe Ha pa3paOOTEHUTE MOJENM B MHAYCTPHAIHUM CHCTEMH 3a IPOM3BOJACTBO Ha
eslekTpoeHeprus. Ja mpoabInKu myOIrKallMOHHATa CH JCHHOCT.

7. 3akI04eHHe ¢ SICHA TMOJIOKUTEJTHA WM OTPUIATETHA OLEHKA HA JHCePTALMOHHUS
TpYyA
CumnramM, ye NpeACTaBeHUAT TUCEPTALIMOHEH TPy OTrOBapsl Ha U3MCKBAaHUATA HAa 3aKOHA 3a
pa3BUTHE Ha aKaJeMU4HUs cbcTaB B PenyOnuka bearapus u IlpaBunHuka 3a ycnoBusara U pena 3a
npunobruBaHe Ha HayuyHU crerneHu B TexHuuecku YHuBepcureT — Codus Mo oTHOIIEHHE HAa 00eM,
Ka4eCcTBO, HayYHH NMPUHOCH W TyOnukanuu. [locTurHatuTe pe3yinTaTd MU JaBaT OCHOBaHHUE jAa
npenopbuaM Ha HayuHoTo XypM na TpuchAM Ha Mar. uHxk. Jkxenrms Mwamas Hopam
oOpa3oBaTesiHaTa U Hay4YHa CTETICH ,,JOKTOP” B 00JaCT Ha BUCIIETO oOpa3oBaHue: 5. TexHHYeCKH
HAyKH, npodecuoHanHo HampasieHue: 5.2. EjeKkTpoHHKa, eJIeKTPOTeXHHKA M aBTOMATHKA,
HayyHa CIIELUATIHOCT ,,EjlekTpocHadasiBaHe U eJIeKTPo003aBeskaaHe Ha POMHUIILIEHOCTTa .

Mara: 25.03.2026 r. YJIEH HA KYPUTO:
(mpod. a-p umx. [Tnamen Munanos Pu3oB)
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on a dissertation for the acquisition of an educational and scientific degree "Doctor"
in the field of higher education 5. "Technical Sciences",
Professional field 5.2 "Electrical Engineering, Electronics and Automation”,
Scientific specialty "Electrical Supply and Electrical Equipment of Industry"

Author of the dissertation: MSc. Eng. Dzhengiz Yalmaz Ibram, Department of Electrical
Supply. Electrical Equipment and Electric Transport, Faculty of Electrical Engineering, Technical
University — Sofia

Thesis topic: "Renewable Energy Sources and Reactive Energy Management"

Member of the Scientific Jury: Prof. Dr. Eng. Plamen Milanov Rizov, Department of
Electrical Machines and Industrial Electrical Engineering, Technical University of Sofia

1. Relevance of the problem developed in the dissertation in scientific and scientific-
applied terms.

The implementation of modern technologies for the production of electricity is directed
towards using sources that do not pollute the environment, and photovoltaic power plants are most
often used for this purpose. They are characterized by a decentralized structure, unstable nature of
generation, their operation is accompanied by a significant increase in voltage at high performance.
the presence of variable reactive energy. leading to a decrease in the reliability of the electricity
system.

The main research in the dissertation is directed towards studying the efficiency of reactive
power compensation by means of a photovoltaic inverter. For this purpose, models and algorithms
have been developed for controlling inverters in reactive power compensation in photovoltaic
plants.

A techno-economic assessment has been made on the basis of the possibilities of reactive
power compensation by means of electronic converters and classical passive elements.

All this determines the relevance of the development and the scientific research done by the
doctoral student.

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

In the development of the dissertation, the author has used 163 literary sources, mainly in
Latin - 140, published in the period 1972 - 2024, most of which are after 2010. As a result of the
literature analysis, the direction of scientific research is defined, the purpose of the dissertation is
defined and the tasks for achieving this purpose are set. The current state and prospects in the field
of reactive power compensation in electricity systems are presented. The peculiarities of classical
compensation devices have been considered, experimental studies of hybrid photovoltaic inverters
under different operating conditions have been conducted, which has helped to prove the relevance
of the studied problems and to correctly define the scientific-applied and applied problems in the
field of reactive power compensation by hybrid inverters in photovoltaic power plants.

All this shows that the doctoral student is well acquainted with the state of research on the
topic of the dissertation and has skills for independent development of new ideas and solutions in
the field of modern methods and algorithms for reactive power control in photovoltaic power plants.

3. Compliance of the chosen research methodology and the set purpose and tasks of the
dissertation with the contributions achieved.
The purpose of the dissertation is to investigate the possibilities of using electronic
converters in photovoltaic power plants for reactive power compensation, as well as their
possibilities for voltage regulation. To achieve these goals, proprietary methodology and models



3. Compliance of the chosen research methodology and the set purpose and tasks of the
dissertation with the contributions achieved.

The purpose of the dissertation is to investigate the possibilities of using electronic
converters in photovoltaic power plants for reactive power compensation, as well as their
possibilities for voltage regulation. To achieve these goals, proprietary methodology and models
have been developed. Based on these models, research has been carried out in accordance with the
objectives of the dissertation, which have made it possible to formulate the scientific-applied and
applied contributions of the dissertation.

4. Scientific and/or scientific-applied and applied contributions of the dissertation

| believe that the contributions are of scientific-applied and applied in nature. They can be
summarized as follows:

Scientific-applied contributions

- An algorithm for remote control of the power factor of a photovoltaic inverter has been

developed,;

- A model of reactive power compensation has been developed using a three-phase grid

inverter operating ina STATCOM mode;

- A model of reactive power compensation using a single-phase photovoltaic inverter has

been developed. An improved model has also been developed in terms of PWM

implementation.

Applied contributions

- A study has been carried out on the state of the reactive power of an industrial facility and

the high costs of the returned energy in the power system. After analysing the loads,

compensation solutions utilizing both classic compensating devices and a photovoltaic

inverter are proposed. A techno-economic assessment has also been made, based on which it

has been established that the payback period is similar for both proposed solutions.

| believe that the results obtained are fully achieved by the candidate and fully comply with
the requirements for a dissertation for acquiring the educational and scientific degree of Doctor.

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.

The main results obtained in the dissertation are presented in seven scientific papers in the
period 2019-2023, 6 in co-authorship with the scientific supervisor Prof. Dr. Eng. Vultchan
Gueorgiev and 1 as a single author. All papers are published in journals, referenced and indexed in
the SCOPUS electronic database. Dzhengiz Yalmaz lbram has 7 papers and 6 citations for the
period 2021-2025.

The doctoral student’s papers on the dissertation contain the main contributions claimed. This
corresponds to the requirements of the Law on the Development of Academic Staff and the
Regulations for its Implementation regarding the publication of the most essential parts of the
dissertation.

By the groups of indicators for the fulfillment of the minimum national requirements, MSc.
Eng. Dzhengiz Yalmaz ibram has presented evidence for the collected points as follows:

Group of indicators A (at least 50 points) - dissertation. Total 50 points;

Group of indicators G (at least 30 points) - G7 papers in journals that are referenced and
indexed in world-renowned databases - 7 pcs. papers with a different number of authors - 160
points.



6. Opinions, recommendations and comments

I have no critical remarks on the materials presented by the doctoral student. | would
recommend that the applicant continue his research in this area of renewable energy sources, taking
into account the possibilities for storing the electricity produced in the presence of overgeneration,
as well as to focus his efforts on applying the developed models in industrial power generation
systems. Also, to continue his publication activity.

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

| believe that the presented dissertation meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations on the Terms
and Conditions for Acquiring Scientific Degrees at the Technical University — Sofia in terms of
volume, quality, scientific contributions and publications. The educational and scientific degree
"Doctor™ in the field of higher education: 5. Technical Sciences, professional field: 5.2.
Electronics, Electrical Engineering and Automation, scientific specialty ""Electrical Supply and
Electrical Equipment of Industry".

Date: 25.03.2026 MEMBER OF THE JURY:
(Prof. Dr. Eng. Plamen Milanov Rizov)





