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CTAHOBWUWE

BbpXY AncepTaLMoHeH TPyA 3a npuoobusaHe Ha obpasoBaTenHa u Hay4ha cTeneH
JokTop" B obnact Ha Bucle obpaszoBaHue , TeXHUYECKH HayKu",
npodgecuoHanHo HanpasneHve 5.2 ,EnekTpoTexHuka, enekTpoHuKa n asTomatvka
Hay4Ha crneuunanHocT
“ EnektpocHabasiBaHe u enekTpoob3asexaaHe Ha npomuLneHocTTa’

i
’

Asmop Ha ducepmauuoHHUs mpyo: Mar. UHX. [xeHrna WMbnmas Ubpam, kateapa
_EnekTpocHabaseaHe, enektpoobsasexnare enekTpoTpaHcnopT”, ENeKTpoTexHUYEeCKkn
tbakynTeT, TeXHUYEeCKV yHUBEPCUTET — Cocpua

TeMma Ha OucepmauyucHHUs mpyo: ,Bb30OHOBAEMY EHEPTVNHA  U3TONHWLK Wi
ynpaBneHne Ha peaktnsHa eHeprus”

UneH Ha HayyHomo Xypu: OOu. A-p WHX. BaneHTuH Hukonos [topoB, KaTeadpa
,EnektpocHabasBsaHe v enekTpoob3asexaaHe”, TeXHNYECKN YHNBEPCUTET — BapHa

1. AKTyanHocT Ha pa3paboTBaHusA B AUCepPTaLNOHHUA TpyA npobnem B Hay4HO
M Hay4HO-TIPUMOXHO OTHOLIEHWE.

PerynupaHeTo Ha pexXuMuTe Ha akTUBHUTE W HeaKTUBHUTE MOLLHOCTM € €aNH OT OC-
HOBHUTE NpoBnemMy enekTpocHabanTenHuTe u eneKTpoeHeprumHUTE CUCTEMM, KOWTO Mno-
pajiu NOCTOsiHHAaTa NPOMsiHA KaKTO Ha eCTeCTBOTO Ha enekTpudeckuTe noTpebuTenu, Taka
M Ha ecTecTBOTO Ha reHepvpaliuMte MOLLHOCTU, U3UCKBa pa3paboTBaHETO Ha HOBU "
YCbBBLPLIEHCTBAHETO Ha CbLUECTBYBALLM METOAN N TEeXHUYECKU cpeacTBa 3a pellaBaHe
Ha npobnema. pe3 nocneaHWTe roAnHA Tasu npobnemartuka 3Ha4MTENHO Ce YCNOXHU C
YCKOPEHOTO BHeApsiBaHe Ha PasnunyHu Bb30OHOBSEMW EHEPTMAHN U3TOYHULUW Ha pas3nnd-
HW HMBA OT eHepruHaTa cuctema, koeTo AoBeae A0 HOBU npo6nemu CBbp3aHN C edek-
TWBHOTO yNpaBfeHVEe Ha pexvma Ha Hanpexexue, noAAbPXKaHeTo Ha yCTOMYMBOCT Ha
eneKkTPOEHEepPrunHUTE CUCTEMU U paboTa B ONTUMAIHN PeXumMu C HUCKN 3arybu Ha Molu-
HOCT U eHeprus. lNpeactaBeHaTa AucepTaunoHHa paboTa paspaboTea opuruHaneH noa-
XO0[ 3a u3nonassaHe Ha (poToBONTAUYHUTE UHBEPTOPW KaToO M3TOYHUK Ha ynpasndema
peakTWBHa MOLLHOCT OT AVWHaMWU4YeH XapakTep, KOATO Moxe Aa 6bae uanonssaHa KaTto
anTepHaTMBa Ha CblUeCTByBaLUTE TPAAULINOHHA TEXHWYECKM CpeacTBa 3a KoMneHcaurs
Ha peakTuBHuTe ToBapu. CbllecTBeHa 4acT OT paboTaTa e CBbp3aHa C Hay4HW uscnen-
BaHUs B obnactTa Ha oueHka edekTUBHOCTTa npu TakbB TUN KOMMEeHcaums Ha peak-
TuBHUTE ToBapu. Pa3paboTeH e Mofen v anroputem 3a ynpaBneHve Ha poToBonTanyeH
WHBEPTOP 3a LienuTe Ha KOMMeHcauusTa Ha peakTMBHUTE ToBapw. V3BbpLUEH € TEXHUKO-
NKOHOMMUYECKM aHanu3 3a OLEeHKa Ha NpUnoXumMocTTa Ha paspaboTenuns noaxod. Cuutam,
Ye NpeACTaBEHVST HayyeH TPYA VMMa 3Ha4yuma akTyanHoct C SICHO M3paseHa Hay4HO-
NPUNOXHA CTOUHOCT.

2. CTeneH Ha Mo3HaBaHe CbCTOSHMETO Ha npobnema u TBOpYecka MHTEp-
npeTauus Ha NuTepaTypHUsi maTtepuan

[ucepTaumonHata paboTa BKMOYBA CMUCHK OT WU3Non3saxa nutepartypa cbc 163
W3TOYHMKA, NOBEYETO OT KOWUTO Ha aHrIUACKM e3nk. ['onama 4acT oT TAX ca n3cnegsaHua
oT nocneanuTe 15 roguHu. B nutepaTypHus 0630p € HanpaseH 3a4bnboYeH cpaBHUTENEH
aHanW3 Ha pasnNyHUTE MOLLHOCTHI TEOPUN N AEDUHULMM KBM TAX. OcobeHo BHUMaHWE €
obbpHaTO BbpXY npobrnemaTvkata Kacaewa pedUHULMMTE Ha HEaKTUBHWTE MOLLHOCTH,
kaTo € nMpeAcTaBeH 3aabnboyeH KpUTUYEH aHanm3 cnpsmMo HAKOW npobnemu npu opmy-
fIMPAHeTO Ha PeaKTUBHUTE MOLLHOCTV B Pa3NNYHN PEXUMHNA CUTYaLIAK. 3BbpLUEH € CUC-
TemaTtuavpaH o630p BbpXy MeToauTe W TEXHUYEcKUTe CpeAcTsa 3a KOoMneHcauus Ha
peaKTUBHWUTE TOBapW, NPUAPYXEH CbC CLOTBETHATa MOTVUBMPOBKA 33 ‘-Bb3MOXHOCTUTE 32
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n3nonsBaHe Ha (POTOBONTAWYHU MHBEPTOPM KATO M3TOYHMUM HA peaKkTUBHA MOLLHOCT.
N3BbpLIEHOTO MpoyyYBaHe Ha u3cneaBaHusiTa B obnactta BoaM A0 AeduHMpaHe Ha
OCHOBHaTa Len W 3agayn Ha gucepTaumoHHata paboTta, npuapyxkeHo ¢ obOCHOBKa 3a
TAXHaTa 3HA4YMMOCT M akTyanHocT. CyuMTam, 4Ye OOKTOpaHTbT € [Aokasan 3agbliboyeHo
no3HaBaHe Ha NpPoGreMUTE U HMBOTO Ha HayyYHUTe wu3criedBaHus B obnacTta, kaTto
yCrneLuHo e pa3Bun uscrneaBaHeTo No AgnucepTaumMoHHaTa paboTa B TACHO cneumanuanpaHa
obnacTt 3a paspaboTBaHe W MPUIOXEHME Ha KOHKPETEH MoAxod B KOMMeHcauusitTa Ha
peakTMBHM TOBapu BbB (POTOBONTAMYHM ENEKTPOLEHTpanM U (POTOBONTAaUYHM MHCTa-
naumm.

3. CboTBeTCTBME Ha M3OpaHaTa MeToAuKa Ha M3cnegBaHe M NocTaBeHaTa uen
M 3aa4YM Ha AUCEepPTaLMOHHUA TPpyA C NOCTUrHATUTE NPUHOCMH.

OcHoBHa uUen Ha gucepTtauuoHHaTa paboTa e aHanuM3 Ha MeToauTe U Bb3MOX-
HOCTMTE 3a U3NOSi3BaHe Ha CUNOBUTE ENEKTPOHHU NpeobpasyBaTeny BbB (OOTOBONTAUYHMU
LEeHTpanu Kato U3TOYHUK Ha MHAMUYHO ynpaBfsiemMa peakTMBHa MOLLHOCT 3a uenuTe Ha
KOMMNeHcauusTa Ha peakTUBHUTE TOBapu U ONTUMU3MPAHE PEXUMUTE Ha HanpeXxeHue.
OcHoBHUTE 3agayn ca CBbp3aHu C paspaboTBaHe Ha METOOMKU U MOAENW, CUHTE3 Ha
TEXHUYECKN CPEeACcTBa, TEOPETUYHN U eKCNepPUMEHTaNHW u3cneaBaHuda. B pesynTaT Ha
NpoBeAeHUTE M3CNeABaHUsA M MNonydeHuTe pesyntatu ca (GopMynupaHu NpuHoOcUTE OT
AncepTaunoHHus Tpya.

4. Hay4yHun n/vnn Hay4yHO-NPUNOXHU U NPUIOXHU NMPUHOCU Ha AUCEPTALMOHHUA
TPYA

MoTBbpKOaBaM npeTeHuusTa Ha aBTopa MO OTHOLUEHWe KracudpukauuaTa u
AedpunHULmMATa Ha npuHocute. Te morat ga 6baat 0600LeHn kKakTo cneasa:

Hay4yHo-npunoxHu npuHocu

- PaspaboTteH e anropuTtbM 3a ANCTAHUMOHHO ynpaBneHne Ha goaktopa Ha MOLLHOCT

Ha POTOBONTaMYEH MHBEPTOP;

- PaspaboTteH e mMogen Ha KOMMEHCUMpPaHE Ha peakTMBHAa MOLLHOCT NOCpeacTBOM

TpudaseH MpexoBu nHBepTop, paboTely, B pexum kato STATCOM,;

- PaspaboteH e mMogen Ha KOMMEHCUMpaHE Ha peakTMBHA MOLLHOCT NOCpeaCcTBOM

eAHodaseH oToBonTanyeH uHBepTop. PaspaboteH € u nogobpeH mogen no

OTHOLLEHMEe Ha umnremeHTnpaHe Ha LUNM.

lMpunoxHu npuHocu

- [MpoBeaeHo e wu3cnegBaHe Ha CbCTOAHMETO HA peakTMBHATa MOLLHOCT Ha

nHaycTpuaneH obekT M BUCOKUTE pasxoau 3a BbpHaTaTa eHepruss B EEC. Cnep

aHanuanpaHe Ha TOBapuTe ca MNPeasioKEeHU peLlleHust 3a KOMMEHCUpaHe KaKTo C

Knacuyecknm KOMMEHCUpaLLUM YCTPOMCTBA, Taka M C (OTOBONTAUYEH WHBEPTOP.

HanpaBeHa € 1 TEXHUKO — MKOHOMUYECKA OLIEHKA, Ha YnaTo 6asa e yCTaHOBEHO, Yve

nepuoabT Ha OTKyNyBaHE € CXOAEH M 3a ABeTe NPeasioKeHN peLLeHus.

Cuntam, 4ye nonyyeHuTe pesyntatm U NOCTUrHaTUTE NPUHOCKU OT AMcepTauMoOHHaTa
paboTa CbOTBETCTBAT HA M3UCKBAHWATA 3a AUCEPTAUMOHEH TpyAa 3a npuaobueaHe Ha
obpasoBaTtenHaTa U Hay4Ha cteneH ,JlokTop".

5. MNpeueHka Ha ny6nukauumTe NO AUCEpPTALMOHHUA TpyA: OpoM, XxapakTtep Ha
M3gaHusTa, B KOUTO ca oTne4yataHun. OTpaxeHue B HayKaTa — U3Non3BaHe M
uMTUpPaHe OT APYrv aBTOpU, B ApYyru naboparopuu, ctpaHu v np.

KaTo yacTt ot paboTtata no AncepTaumMoOHHUSA TPpyd ca NPeAcTaBeHUM CedemM Hay4vHu
nyénukauun, KoUTto ca B pedepupaHn u3gaHus, uHAEKcupaHu B Scopus. Bcuuykum
nyénukauumn ca B nepuoga 2019-2023 r. EgHa oT nybnukauumte e aBTOpCKa, a LeCT OT
nyGnnkauumnTe ca B CbaBTOPCTBO C HAyYHUS pbKOBOAUTEN.
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Knacudukaums no TOHKK:

pyna ot nokasatenu A (Hai-manko 50 Touku) - guceptaumoHeH Tpya. Obwo 50
TOYKM;

Npyna ot nokasatenu I (Han-manko 30 Toukum) - 7 nybnvkauun B n3gaHus, KOUTo ca
pedepmpaHn 1 MHLEKCMPaHN B CBETOBHOU3BECTHM Dasn gaHHu - 7 6p. O6wo 160 Touku.

6. MHeHuA, NnpenopbLKU U Benexku

HamaM cbLUecTBEHU KpUTUYHU Benexku no guceptaumoHHua Tpya. bux npenopwuarn
Ha KaHaupaTa B 6baelle Aa yBenuyn NpeLmsHocTTa Cu Npu LMTUPaAHETO Ha NUTepaTypHu
M3TOYHMUM B nybnukaumoHHaTa cM OEWHOCT, ¢ ornes Ha ToBa Aa Obae yBenuued
NMPOLEHTa Ha UUTUPaHU NMbPBOM3TOMHMLUM W HaMmaneH npoueHTa Ha BbTPELUHOWHCTUTY-
LMOHANHW uuTupaHunsa. bux npenopbyan ga npoobliky akTUBHUTE CU W3CNeABaHUsA B
Be3cnopHO nporpecrBHaTa Hay4Ha obnacT, o6eKkT Ha Heroe Hay4eH UHTepeC.

7. 3aKnoy4eHMe C SICHa MONOXWTENHa WNM oTpuuaTenHa oOLuUeHKa Ha
AUCepTauMOHHUA Tpya
CuuTtam, Yye npeacTaBeHUAT aucepTauMoHEH Tpya OTroBaps Ha U3UCKBAHWATa Ha
3akoHa 3a pasBuTUe Ha akageMuyHus cbeTas B Penybnuka bwnrapus u lNpaBunHuka 3a
ycnoBuATa v peda 3a npuaobuBaHe Ha HAy4yHW CTENeHW B TexHU4eckn YHusepcuter —
Codums no oTHOWEHWE Ha 06eM, kKa4yecTBO, Hay4YHU NpuHOcK K nybnukauuu. MNMocturHaTurte
pesyntatu MW gasaT OCHOBaHWE Aa npernopbYyaM Ha Hay4yHOTO Xypu Aa Npucbau Ha
mar. uHx. [hkeHrus Munmas U6pam obpasopatenHaTa M HayyHa CTeneH ,,A0KTop” B
obnact Ha BucweTo « obpasoBaHue:’ 5. TexXHUYECKU HaykKu, npodecrnoHanHo
HanpaeneHve: 5.2. EnekTpoHuKa, eneKTpoTexHuka W aBTOMaTuka, HaydHa
cneumanHocT ,,EnektpocHabpsBaHe u enekTpoob3aBexaaHe Ha NPOMULLNIEHOCTTA .

Hara: 4.05.2026 r. YJEH HA XYPUTO: ,
(oou. A-p vHx. BaneHwyuH Hukonos [Mopos)
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STATEMENT

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 Electric
Power 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: Assoc. Prof. Dr. Eng. Valentin Nikolov Gyurov,
Department of Electric Power Supply and Electrical Equipment, Technical University of
Varna

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

The regulation of the modes of active and inactive powers is one of the main
problems of the electric power supply and distribution systems, which, due to the constant
change in both the nature of electrical consumers and the nature of generating capacities,
requires the development of new and the improvement of existing methods and technical
means to solve the problem. In recent years, this issue has become significantly more
complicated with the accelerated implementation of various renewable energy sources at
different levels of the power system, which has led to new problems related to the effective
management of the voltage regime, maintaining the stability of power systems and
operation in optimal modes with low power and energy losses. The presented dissertation
work develops an original approach for using photovoltaic inverters as a source of
controllable reactive power of a dynamic nature, which can be used as an alternative to
the existing traditional technical solutions for compensation of reactive loads. A significant
part of the work is related to scientific research in the field of evaluating the effectiveness
of this type of compensation of reactive loads. A model and algorithm for controlling a
photovoltaic inverter for the purpose of reactive load compensation has been developed. A
technical and economic analysis has been performed to assess the applicability of the
developed approach. | believe that the presented scientific work has significant relevance
with a clearly expressed scientific and applied value.

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

The dissertation includes a list of used literature with 163 sources, most of which are
in English. A large part of them are studies from the last 15 years. The literature review
provides a thorough comparative analysis of the various power theories and definitions to
them. Particular attention is paid to the issues concerning the definitions of inactive
powers, and a thorough critical analysis of some problems in the formulation of reactive
powers in different regime situations is presented. A systematized review of the methods
and technical means for compensation of reactive loads has been carried out,
accompanied by the corresponding motivation for the possibilities of using photovoltaic
inverters as sources of reactive power. The conducted study of the research in the field
leads to the definition of the main goal and tasks of the dissertation work, accompanied by
a justification for their significance and relevance. | believe that the doctoral student has
demonstrated in-depth knowledge of the problems and the level of scientific research in
the field, having successfully developed the research in the dissertation work into a
narrowly specialized area for the development and application of a specific approach to




the compensation of reactive loads in photovoltaic power plants and photovoltaic
installations.

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

The main objective of the dissertation work is an analysis of the methods and
possibilities for using power electronic converters in photovoltaic power plants as a source
of dynamically controllable reactive power for the purposes of compensation of reactive
loads and optimization of voltage regimes. The main tasks are related to the development
of methodologies and models, synthesis of technical means, theoretical and experimental
research. As a result of the conducted research and the obtained results, the contributions
of the dissertation work have been formulated.

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

| confirm the author's claim regarding the classification and definition of the
contributions. They can be summarized as follows:

Scientific and applied contributions

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

- A model of reactive power compensation using a three-phase grid inverter
operating in STATCOM mode has been developed;

- 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
implementing PWM.

Applied contributions

- A study of the state of reactive power at an industrial facility and the high costs of
energy returned to the power system has been conducted. After analyzing the loads,
compensation solutions have been proposed with both classic compensation devices and
a photovoltaic inverter. A technical and economic assessment has also been made, on the
basis of which it has been established that the payback period is similar for both proposed
solutions.

| believe that the results obtained and the contributions made from the dissertation
work correspond to the requirements for a dissertation work for the acquisition of the
educational and scientific degree "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.

As part of the work on the dissertation, seven scientific publications are presented,
which are in refereed editions indexed in Scopus. All publications are in the period 2019-
2023. One of the publications is the author's, and six of the publications are co-authored
with the scientific supervisor.

Classification by points:

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

Group of indicators D (at least 30 points) - D7 publications in editions that are
refereed and indexed in world-renowned databases - 7 pcs. Total 160 points.

6. Opinions, recommendations and comments

I have no significant critical remarks on the dissertation. | would recommend that the
candidate in the future to increase his precision in citing references in his publication
activities, with a view to increasing the percentage of cited primary sources and reducing
the percentage of intra-institutional citations. | would recommend that he continue his
active research in the undoubtedly progressive scientific field, the subject of his scientific
interest.
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7. Conclusion with a clear positive or negative assessment of the dissertation

| believe that the presented dissertation meets the requirements of the Act on
the Development of the Academic Staff in the Republic of Bulgaria and the Regulations on
the Terms and Procedure for Acquiring Scientific Degrees at the Technical University -
Sofia in terms of volume, quality, scientific contributions and publications. The achieved
results give me reason to recommend to the Scientific Jury to award M. Eng. Cengiz
Yilmaz Ibram 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 "Electric Power Supply and Electrical
Equipment of Industry”.

Date: 4.05.2026 MEMBER OF THE JURY:
(Assoc. Prof. Dr. Eng. Valentin Nikolov Gyurov)




