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PEUEH3UA

BbpXy AMCepTauuoHeH Tpya 3a npuaobuBaHe Ha obpasoBaTenHa U HaydyHa
cTeneH ,aoktop”

ABTOp Ha AVNCEPTALMOHHUS TPYA: Mar. MHX. [pkeHrn3 Mbnmas Nopam
Tema Ha gucepTauynoHHms TpyAa: ,Bb306GHOBAEMU EHEPrUTHN N3TOYHULM 1
yrnpasrieHne Ha peakTuBHa eHeprus”

YneH Ha Hay4HOTO Xypu: gou. A-p uHx. Xpucto Togopos NBpuLLmnmoBs

1. AKTyanHocT Ha pa3paboTBaHUA B AUCEPTaLUUOHHUSA Tpya npobnem
B Hay4HO M HAYYHONPUNOXHO OTHOWEeHne. CTeneH ¥ HMBA Ha aKTYanHOCTT2 M3
npobnemMa u KOHKpeTHUTe 3agaun, pa3paboTeHun B gucepTauunaTa.

PaspaboTBaHnaT B AMCepTauMOHHWSA Tpya nNpobfniem e 6e3crnopHo akTyaneH
KaKTO B Hay4HO, Taka 1 B HAy4YHOMPUINOXHO OTHOWeEHUe. TemaTta 3a Bb3ob6HOoBsieMuUTe
EHEePTrvUHN N3TOYHULIM 1 yNpaBNEHNETO Ha peakTUBHaTa eHeprusi € NpPsiko CBbp3aHa
CbC CbBpEeMEHHUTE npouecu Ha [AekapboHu3auusi, [OeueHTpanusauus U
UMMDPOBU3ALMA Ha enekTPOeHepruiiHWTe cuctemMu. HapactBawusaT A8n Ha
(PoTOBONTANYHUTE U BATBPHUTE ENEKTPOLEHTPanM nopaxaa HOBW TEXHUYECKU
npeavn3snkaTencTea, CBbp3aHy C Ka4eCTBOTO Ha eneKTpoeHeprusita, perynupaHeTo
Ha HanpexeHweTo, (pakTopa Ha MOLHOCT W KOMMEHCMPAHEeTO Ha peakTuBHaTa
MOLLIHOCT.

OcobeHo BaxeH e hakTbT, Ye AUCEPTaUMOHHUAT Tpya pasrnexaa npobnema
HE CamMO TeOpeTU4YHO, a U B KOHTEKCTa Ha peanHu enekTpoeHepruiiHu CUCTEMU U
MHAOYCTpUanHu obekTn. ABTOPLT NPaBUMHO akLEHTUpPa BbpXy 0BCTOATENCTBOTO, Ye
npu Hanuune Ha BEW u HenuHenHu ToBapu peakTMBHaTa MOLLHOCT npuaobusa
3HaKOMPOMEHNNB XapakTep, a HEMHOTO N3MepBaHe, yNpaBneHWe U KOMNeHcupaHe ce
YyCNoXHsiBaT 3Ha4yuMTenHo. Tosa ob6ocHoBaBa HeOGXOAMMOCTTa OT M3cnenBaHe Ha
BB3MOXHOCTUTE 32 M3NOoN3BaHe Ha (POTOBOMTAUYHUTE UHBEPTOPU U ENEKTPOHHUTE
fipecGpasyBaTeny He Camo KaTo M3TOYHWLM Ha aKTUBHA EHEPIuA, HO 1 KaTC CPeLCTBa
3a ynpaBrieHne Ha peakTMBHa MOLLHOCT.

AKTyanHocTTa Ha AucepTauusTa ce 3acunsBa WM OT nocTaBeHaTa LUen —
n3cneaBaHe Ha Bb3MOXHOCTUTE Ha EnNeKkTpoHHUTe npeobpasyBatenun Ha BEW pa
KOMNeHcUpaT peakTMBHa MOLLHOCT U Aa U3NbNHABAT (DYHKUMUS Ha perynaTtopu Ha
HanpexeHwe . [locTaBeHnTe 3aaayn ca HAaCoOYEHU KbM OLIeHKA Ha eheKTUBHOCTTA Ha
KOMMeHCMpaHeTo  4Ype3  (DOTOBONTAMYEH  WHBEPTOP,  TEXHWUKO-MKOHOMMYECKO
CpaBHEHWE C Knacu4yeckn NacuBHM KOMMeHcuUpalum yCTpoucTea u paspaboTsaHe Ha
MOAENN N anropuTMu 3a ynpasneHue .

CunTam, 4Ye Temata Ha [OMCEpPTAUMOHHUA TPyd € C BWCOKA CTEneH Ha



AKTYaltHOCT, TbW KaToO CbYeTaBa 3Ha4YMM Hay4deH r|p06r|eM C NMpaKkTn4eckKn npuinoxmmun
peweHna 3a CbBpEMEHHUTE eJ'IeKTpOCHa6,D,VITeJ'IHI/I CUCTEMMN.

2. CteneH Ha no3HaBaHe CbLCTOAHMETO Ha npobrnemMa u TBOp4eckKa
MHTepnpeTauua Ha NnMTepaTypHUA MaTepuarn.

B npeacraBeHuns auceptaumoHeH Tpynd ca nocodeHu 163 6posi nutepaTypHu
N3TOYHULM, OT TAX: 23 6p. ca Ha knpunuua; 140 6p. Ha NaTMHMLA (aHTNIMACKK €3KK).
[MpaBn BnevatneHue, Ye OCHOBHaTa 4acT OT nuTepaTtypaTta e oT nocnegHute 10
rOANHWN.

ABTOpPbBT € agedhmHupan uenta B AUCEPTAUMOHHUA TpyAd: “... uacrnegBaHe Ha
Bb3MOXHOCTUTE Ha €eNneKkTpoHHuUTe npeobpasdyBaTenn Ha BEW pa komneHcupat
peakTMBHA MOLLHOCT U Aa U3NbiHABaT YHKUMATA Ha perynaTop Ha HanpexeHue“. 3a
NOCTUraHEeTO M Ca NOCTaBEHU TPU 3a4auu:

- [a ce n3cnegBa eeKkTMBHOCTTa HA KOMMEHCMpPaHe Ha peakTUBHa MOLLHOCT
nocpencTsoM (oOTOBONTANYEH MHBEPTOP

- JOa ce OueHAT TEeXHUKO-UKOHOMUYECKUTE acnekTu Ha KOMMeHCupaHe
nocpeacTBOM enekTpoHHU npeobpasyBaTenu Ha BEW n ga ce cpaBHAT €
Knacm4yecknte nacmMBHU KOMMNEHCcUpaLlm yCTPOMCTBA;

- [a ce pa3pabotat Mogenu u anroputMu 3a ynpasrieHme Ha OoTOBOSITanyeH
WHBEPTOP 3a KOMMNEHCUpaHe Ha peakTUBHA MOLLHOCT.

OTpenHuTe 3agayn ca nocnefoBaTeNnHO pellaBaHW B rnaBuTe Ha TpyAaa.
J[loKTOpaHTBLT 3a4bN60YEHO N TOYHO € aHanuauparn nuTepaTypHUTe U3TOYHULM M Ha
Tas3n OCHOBa NMpaBUMHO e n3bpan npobnemuTe 3a peluaBaHe B CBOSA ANCEPTaLMOHEH
Tpyn. ToBa MM [aBa OCHOBaHME fOa TBbpAdA, Ye aBTOPbT OTNMYHO MO3HaBa
CbBPEMEHHOTO CbCTOAAHNE Ha Npobnema.

3. CbhoTBeTcTBME Ha wu3bpaHaTta MeToAMKa Ha wu3cneaBaHe W
nocraBeHata uen M 3afa4yM Ha AUCepTauMOHHUA TPyA C MNOCTUrHaATUTE
NPUHOCMH.

AncepTaunoHHNAT Tpya € MeToaNYECKN NPaBUIHO CTPYKTYpPUpPaH, kKato nsbpaHarta
MeTOoAMKa CbOTBETCTBa Ha nocTaBeHaTta uen un dopmynupaHute 3agayun. Llenta Ha
n3crneaBaHETO € HacoyYeHa KbM MpoyyYyBaHe Ha Bb3MOXHOCTUTE Ha ENeKTPOHHWUTE
npeobpasyBatenu Ha BEW ga komneHcupaTt peakTMBHa MOLWLHOCT M Aa M3NbIiHABaAT
yHKUMSA Ha perynatopu Ha HanpexxeHne. B cbOTBETCTBME C TOBA Ca NOCTaBEHU 3a4auu,
CBbp3aHu C un3cnegBaHe Ha ePEKTUBHOCTTA HA KOMMNEHCMPaAHETO Ype3 (pOoTOBONTaNYEH
WHBEPTOP, TEXHUKO-UKOHOMMYECKaA OLeHKa CnpAMO  KNnacu4yeckn KoMMeHcupalim
yCTponcTBa 1 paspaboTBaHe Ha MOLENW 1 anropuTMn 3a ynpasreHue .

M3non3BaHnAT  noaxod — BKMOYBA  NiMTepaTypeH  aHanui, TeopeTUYHO
obocHOBaBaHe, ekcnepuMeHTarHu nscrneaBaHus, MogenupaHe, CUMynaunMoHeH aHanu3s
N TEXHWKO-MKOHOMMUYECKA oLeHKa. ToBa ocurypsiBa Heobxogmumarta nocrnegoBaTenHoCT
MexXay NocTaBeHUs Hay4dyeH Npobnem, NPUIOXKEHNTE METOAN U NOSTyHYEHUTE pes3ynTaTu.
OcobeHOo NoNOXMTESTHO MOXe Aa Cce oueHU PakTbT, Ye ca pasrinefaHn KakTo Knacuyecku



cpefncTBa 3a KOMMEeHcUpaHe, Taka U Bb3MOXHOCTUTE 3a U3nonssaHe Ha oOTOBOMTaANYHU
WHBEPTOPU KaTO CbBPEMEHEH UHCTPYMEHT 3a yrnpaslieHne Ha peakTuBHaTa MOLLHOCT.

lMocTurHatMTe NpUMHOCKM Cca B JlorMdyecka Bpb3ka C wu3bpaHata MeToauka.
PaspaboTteHnte mogenu, anropyuTMM U CPaBHUTENHU OLEHKM Npom3TMYaT MNPSAKO OT
nocTaBeHWTE 3a4ayum U NOTBbPXKAABAT NPUMAOXKMMOCTTa Ha M3BpaHuA n3cneaoBaTenckm
nogxoa. Cuutam, Yye mMeToaMKaTa Ha u3cnegBaHe e afekBaTHa, uenecbobpasHa wu
No3BoJIsiBa NOCTUraHETO Ha 3adBEHNTE HAYYHOMPUITOXHN pe3ynTaTu.

4., KpaTka aHanuTMyHa XxapaKTepucTuMKa Ha eCcTeCTBOTO WU OLeHKa Ha
AOCTOBEpPHOCTTa Ha MaTepuana, BbpXy KOWUTO ce rpagaAT MpUHOCUTE Ha
AucepTauMoHHUA TpyA.

MpenctaBeHnaT Tpya € o6em oT 124 neyaTHU CTpaHULM, pasnpeaenieHMeTo e KakTo
cnegpa: yBo4 W CcbAabpxaHue — 6 cTp., YeTupu masun — 7-105 cTp., npuHOCKM B
ANCepTauuoHHNA Tpya W nybnuvkaumMm KbMm auceptaumoHHust Tpya 105-107 cTp.,
unsnonseaHa nutepatypa -107-119 cTp., OBe npunoxeHuma — 119-121 crp.
OunceptaunoHHuaT Tpya cbabpxa 109 durypu, 10 Tabnmum, CnMCbK Ha N3NON3BaHUTE
CbKpaLleHus.

B yBoagHaTa rnaBa ce NocoyBa HaKpaTKo akTyanHOCTTa Ha npobnema, 3HaymmocTTa
Ha TemaTa U CbBPEMEHHOTO CbCTOSHME Ha Hay4YHUA Npobnem.

B nbpBa rnaBa e HanpaBeH 3aabnbodeH nutepatypeH ob30p Mo pasrnexgaHaTa
npobnemaTtuka. AHanM3MpaHm ca OCHOBHM TEOPEeTUYHU MOCTAHOBKW, CBbp3aHu C
peakTuBHaTa MOLLHOCT, Ka4eCTBOTO Ha eriekTpoeHeprnsata n MeToamTe 3a HEeWHOTO
KoMmneHcupaHe. PasrnefaHu ca KakTo KrnacudeckuTte noaxoam (MacuBHU KOMMNEHCUpaLim
ycTponcTsa, aktuBHu ountpu, FACTS ycTponcTtea), Taka n CbBpeEMEHHUTE TeHOEHUMN,
CBbp3aHM C M3MNOM3BaHEeTO Ha Bb30OHOBAEMU eHeprumHu U3TOYHULUM U No-CneumanHo
hoTOBONTANYHM NHBEPTOPU 3a yNpaBfeHne Ha peakTMBHa MOLLHOCT. Ha Tasu ocHoBa e
opMynnpaH Hay4yHUAT Npobnem, uenTta v 3agadmte Ha gucepTauuoHHUs Tpya.

maBa BTOpa e nocBeTeHa Ha TeopeTuyHata OCHOBa Ha Wu3cnenBaHeTo.
PasrnegaHn ca maTtematMyecks Mogenn U aHanuUTUYHU 3aBUCMMOCTU, OMMUCBaLLU
npowuecute Ha reHepupaHe, MPeHOC U KOMMEHCUpaHe Ha peakTMBHa MOLLHOCT npwu
CUHycomnganHn n HeCuHyconganHn pexnmu. AHanuampaHu ca pasnuyHn gevHunmn Ha
MOLLHOCTUTE N NOAX0AW 3a TAXHOTO pasnaraHe. CneumanHo BHUMaHWE € OTAEeNeHo Ha
Bb3MOXHOCTUTE Ha (POTOBONTAUYHUTE WHBEPTOPU Aa paboTAT KaTo M3TOYHMUM Ha
peakTuBHaA MOLLHOCT U Ha anropuTtMuTe 3a TAXHOTO yrpaBreHue.

maBa TpeTta onuceBa MOAENUPaAHETO W CUMYIAUMOHHOTO Wu3cnegBaHe Ha
pasrnexgaHute cuctemu. PaspaboTteHn ca mogenu Ha enekTpoeHepruiHu CUCTEMN C
WUHTerpupaHn oTOBOSITAUYHM U3TOYHULUM, KAaTO € aHanuM3MpaHo NnoBeneHUEeTO UM Mpu
pasnuyHn pexmMmn Ha pabota. M3cneaBaHo e BAMSHMETO Ha pasnuyHu cTpaTterum 3a
yrnpaBneHne BbpXYy HarnpexeHueTo, pakTtopa Ha MOLLHOCT U MOTOUUTE Ha peakTUBHA
MoOLLHOCT. Pesdyntatute ca npeactaBeHU rpaduyHO M ca HanpaBeHW CpaBHUTENHU
aHanusn Mexagy pasnuyHuTe

B 4eTtBbpTa rmaBa ca npeacTtaBeHU pes3ynrtatute OT  eKCrnepumMeHTanHuTe
n3crnegBaHus U TEXHUKO-UMKOHOMMUYECKUAT aHanua. lNposeaeHn ca namepBaHuUs BbpXy
peanHu unu nadopaTtopHn 06eKTH, KaTo ca aHanM3MpaHn pasnnyHu pexmmm Ha paboTa



N BBb3MOXHOCTU 3a KOMIMEHCUpaHe Ha peakKTBHa MOLLUHOCT 4pe3 (*)OTOBOJ'ITaVI‘-IeH
MHBEPTOP. Ha Tasn ocHoBa e HarnpaBeHa OUEeHKa Ha e(*)eKTVIBHOCTTa N NKOHOMUYECKaTa
Ll,eJ'IeC'b06p83HOCT Ha npeanoXxeHunTte pelueHnd. CDopmynMpaHM Ca KOHKpeTHU n3soaun 1
npenopbKn 3a NPakKTN4eCKOo NMpurioXXeHune.

5. Hay4yHu u/unu Hay4YyHOMPUIOXHM NPUHOCU Ha AUCepTaLUOHHUSA
TPYA.

Mpuemam hopmynunpaHMTe NpUHOCK OT JokTopaHTa. o cblecTtBo Te umart
HaY4YHOMNPUIOXEH U MPUIOXEH XapakTep.

Hay4yHO — npunoXxHu NnpuHocu:

PaspaboTeH e 0606L1eH Nogxo 3a aHanuM3 1 OLeHKa Ha NpoLecnTe, CBbp3aHu
C KOMMEHCMpaHe Ha peakTMBHaTa MOLWHOCT B €JIeKTPOEHEpPrMnHN Ccuctemmn C
WHTErpMpaHy Bb306HOBAEMU EHEPTUNHN N3TOYHULM.

MpeanoxeHn ca mogenu v anroputMun 3a ynpasreHne Ha (POTOBONTANYHM
WHBEPTOPM C Lien yyacTue B perynimpaHeTo Ha HanpexeHUeTo N KOMMEeHCUPaHeTo Ha
peakTMBHA MOLLHOCT.

M3BbpLUEH € CpaBHUTESNEH aHanu3 Ha pasnuyHM MeToam 3a KOMNeHcupaHe Ha
peakTuBHA MOLLHOCT (NacuBHW, akTUBHWU K B6asnpann Ha BEW), npn pasnnyHm pexumm
Ha paboTta n HaToBapBaHe.

PaspaboTeHa e meToaMKa 3a oLeHKa Ha ePeKTUBHOCTTA Ha U3MNON3BaHETO Ha
hoTOBOMTANYHM NHBEPTOPU KaTO CpeacTBa 3a ynpaBrieHMe Ha peakTuBHaTa MOLLHOCT
B pasnpegennuTenHn Mpexu.

MpwunoXxHu npuHocu:

lMpoBeneHn ca ekcnepMMeHTanHn n3cneaBaHnsa U U3MepBaHUSA BbPXy peariHu
unu nabopatopHu 06eKTW, MNOTBbpXKAAaBaLlM MNPUMOXMMOCTTA Ha NpeanoXxeHuTe
peLeHus.

M3BbplleHa e TeXHUKO-UKOHOMMYECKa OLEeHKa Ha pasfvyHuM BapuaHTu 3a
KOMMEHCUpaHe Ha peakTUBHA MOLIHOCT, BKIOYUTENTHO Ype3 Uu3nonsBaHe Ha
oTOBOMTANYHU CUCTEMUN.

[lokasaHa e Bb3MOXXHOCTTa 3a U3Mon3BaHe Ha CbLleCcTBYBaLLn (POTOBONTANYHM
WHBEPTOPM KaToO anTtepHaTMBa Ha KNacu4eckuTe KOMMEHCcUpallin yCTPOMCTBA, KOETO
BOAM [0 NoBULIAaBaHe Ha eHeprmmHata eqpekTUBHOCT.

dopmMynupaHn ca NpakTUYeCcKn NpPenopbku 3a BHeAPsiIBaHE Ha NpeanoXeHuTe
pelleHus B peariHm enekTpocHabanTenHn cuctemu.

OcHOBHUTE MpPUHOCKM B OucCepTaLMOHHUSA Tpyd MoraT ga ce oTHecaT KbM
oboraTsiBaHe Ha CbLLEeCTBYBaALLUUTE 3HAHUS N NPUITOXKEHNE HA HAyYHW NOCTUXKEHUS B
npakTukata n peanumsmpaHe Ha KOHOMUYECKM eheKT; JoKa3BaHe C HOBWU CpeacTBa Ha
CbLUECTBEHM HOBM CTPaHU B CbLLECTBYBALLM Hay4YHM Npobnemu n Teopun.

6. OueHKa 3a cTeneHTa Ha JIMYHOTO Yy4yacTue Ha p[AucepTaHTa B

npuHocuTe.
Cuntam, 4ye NOCTUrHaTUTE pesynTatu ca NUYHO Aeno Ha AOKTopaHTa noA



BELLOTO HAY4YHOTO U METOAMYECKO PBLKOBOACTBO HAa HEroBuA pPbKOBOAUTEN.
OcHoBaHve 3a ToBa MW AdaBaT NpeaCcTaBeHUAT mMaTtepuan u CBbp3aHUTe C Hero
ny6nvkauumn, KOMTo ca NyGnvMKyBaHW OT Mar. MHX. MBpsM B CbaBTOPCTBO C Hay4HUS
pbKkoBoauTen nNpod. A-p uHxX. BbnyaH Neoprues.

7. MpeueHka Ha ny6nukauuure.

OCHOBHUTE TEOPEeTUYHU U MPUMOXHN pe3ynTaTu OT AucepTauMoHHUA Tpya ca
npeacTtaseHn obLo B 7 nybnvkaumm, Kato BCUYKK ca pedepupanHu B Scopus. EgHa ot
nybnukaumuTe e camoctosaTenHa. lNMybnukaumute ca npeacTtaBeHU Ha MeXayHapoaHUTe
Hay4HU KoHpepeHumun: Seventh and Eight Junior Conference on Lighting (Lighting), 11th,
12 th and 13 th Electrical Engineering Faculty Conference (BuUlEF), 22nd International
Symposium on Electrical Apparatus and Technologies (SIELA), 17th Conference on
Electrical Machines, Drives and Power Systems (ELMA).

Pesyntatute OT uacnegsaHusita ca no3HaTuM Ha Hay4yHaTa OBGLUHOCT y Hac 1 B
yyxxbuHa. CnpaskaTa B Scopus Mnokasea, 4Ye aBTopa nputexasa XupL MHOEKC 2 1 ca
umTMpaHn 11 NbTN HEroBW TPYAOBE.

Mpuemam, ye nybnukaummtTe ca JOCTaTb4yHO Ha Opown, oTpasaBaTt MofyyYeHuTe
pesynTtaTu B AUCEPTALMOHHUSA TPy M CbOTBETCTBAT Ha HALMOHANHUTE U3NCKBAHWS U Ha
n3nckeaHusaTa Ha [MpaBunHuka 3a npuaobuBaHe Ha HaydHW CTENEHU W 3aeMaHe Ha
aKkageMUYHN ONbXHOCTM B TexHuyecknm yHmBepcuteT - Codmsa 3a npugobmsBaHe Ha
obpasoBaTenHaTa U Hay4Ha CTeneH ,40KTop”.

8. M3nonaBaHe Ha pe3yntatuTte oT AUCepTauMOHHUA TPyA B Hay4HYHaTa
n counanHata npakKkTuka.

PesyntaTtuTe ca cBbp3aHu CbC 3aa4u B eAVH Hay4YHO-N3CreoBaTeriICKM MPOEKT:
Horosop Ne 212[M00010-01 ,MN3cnegBaHe Ha Bb3MOXHOCTUTE 3a 6GanaHcupaHe Ha
peakTuBHa eHeprnsa ¢ nomowuta Ha BEN".

9. OueHKa Ha CLOTBETCTBMETO Ha aBTopedpepaTa C U3MCKBaHUATA 3a
M3roTBAHETO My, KakTO M Ha afeKBaTHOCTTa Ha oOTpa3siBaHe Ha OCHOBHUTE
NONOXEeHUs U NPUHOCUTE Ha AUCEePTaALMOHHUA TPy .

MpeactaBeHnaT aBTopedepar € B obem or 30 cTp. M cbabpxa obuwa
XapakTepucTMka Ha aucepTauuoHHUSA TpyAa (akTyanHocT Ha npobnema, uen Ha
ANCepTauNoOHHUA TPYA, OCHOBHW 3ajayn M MeToau 3a u3crnegBaHe, HayyHa HOBOCT,
npakTuyecka npunoXxumocT, anpobauumn, nybnukaumm, CcTpyktypa un o6em Ha
ANCepTaLNOHHNA Tpya), KpaTKO CbAbpXKaHWe Ha ancepTauusaTa no rnasun 1 3aknNioYeHns
KbM BCSika rfiaBa, Hay4HO-MPUMNOXHU MPUHOCKU W CNUCBbK Ha nybnukauuute no
ancepTtaunoHHusa Tpyd. OsHaveHusita Ha copmynuTte, Tabnuuute u durypute B
aBTOopecbepaTa cbBNagaT ¢ Tean B gnceprauusaTa.

ABTOopedepaTbT OTroBaps Ha M3UCKBaAHUATA M OTpassiBa CbLIHOCTTA Ha
NpoBeAEeHUTE TEOPEeTUYHM U EeKCMepUMEHTanHW u3cnegBaHuss M NocTurHaTuTe ot
AOKTOopaHTa pe3yntatu. Ton e gobpe odopmMeH m unocTpupaH ¢ borat rpadudeH



maTepuan oT AncepTaLMOHHUSA TPYA.
10. MHeHuUA, NpenopbKU U Benexku.

AvcepTaumoHHnaT Tpya e pobpe cTpykTypupaH ¢ 6oraT uwmocTpaTtuBeH
maTtepuan. Hamam cbliecTBeHN 3abenexkm KbM ONCEPTaLMOHHUSA Tpyd, BbMPeEKN ToBa
KbM HEro moraT [a ce OTNpaBsT CreaAHUTE NPeNopPbKU:

1. B TeopeTnvHaTta 4acT Ha MeCTa 6u morno aa ce paswmnpun aAnckycmndata OTHOCHO
NPUNIOKNMMOCTTAa Ha U3NosisBaHNUTE Moaesin Npun pas3nmmvyHn pexmmmn Ha pa60Ta;

2. Mpenopb4YBam Ha aBTopa Aa Npoabikn paboTaTa B obnacTra.

[Moco4veHuTe OT MeH 3abenexkn 1 NpenopbKU He oManoBaXaBaT AOCTONHCTBATa
Ha AMCEPTaLMOHHUSA TPYA, pa3paboTeH oT mar. uHx. IxeHrns Mnvas Mepam.

11. 3aKkrnoyeHue C fiCHa NONOXUTEsIHa UMM oTpuuaTesiHa oueHKa Ha
AucepTaLMOHHUSA TPYA.

OueHkaTa My 3a uganoctHata paboTa Ha JOKTOpaHTa e nonoxuTtenHa. B pesyntat
Ha NocoYeHnTe A0 TYK MOCTUXEHUS B ANCEPTALMOHHUSA TPy, CMATaM, Ye TOW HanbJIHO
CbOTBETCTBA Ha M3NCKBaHUATA Ha 3akoHa 3a pas3BUTMETO Ha akageMWYHUS CbCTaB B
Penybnuka bbnrapus n nsuano otrosapsi Ha lNpaBunHMKa 3a HErOBOTO NPUSIOXEHWE, a
CblWoO Taka M Ha [MpaBunHuka 3a npugobuBaHe Ha Hay4yHM CTENEHUM U 3aemMaHe Ha
akageMuUyHN ONbXHOCTU B TexHuyeckn yHuBepcuteT - Codma 3a nosnyvyaBaHeTo Ha
obpasoBaTtenHa n Hay4Ha cteneH JOKTOP.

lMocTurHaTuTe pesyntatu My faBaTt OCHOBaHWe Aa npeanoxa ga 6vae npngobuta
obpasoBaTenHaTa 1 Hay4Ha cTeneH ,JoKTop” oT Mar. ukx. [IxeHrns Mbnmas Mbpam B
obnacTt Ha BucLLe obpasoBaHue - 5. TeXHNUYeCcKkn Hayku, NpodecnoHarnHo HanpasneHne
- 5.2 EnekTpoTexHuKa, erfieKTpoOHMKa W aBTOMaTMKa, HaydyHa chneuuanHocT —
EnektpocHabasiBaHe 1 enekTpoob3aBexaaHe Ha NPOMULLISIEHOCTTA.

HOaTa: 10.05.2026 r. YJ1IEH HA XYPUTO:
| pou. Aa-p nHx. Xp. Uopuwmmos/
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1. Relevance of the problem developed in the dissertation work in
scientific and applied terms. Degree and levels of relevance of the problem and
specific tasks developed in the dissertation work

The problem addressed in the dissertation is undoubtedly relevant both from a
scientific and an applied-scientific perspective. The topic of renewable energy sources
and reactive power management is directly related to the contemporary processes of
decarbonization, decentralization, and digitalization of power systems. The increasing
share of photovoltaic and wind power plants gives rise to new technical challenges related
to power quality, voltage regulation, power factor, and reactive power compensation.

It is particularly important that the dissertation examines the problem not only
from a theoretical standpoint but also in the context of real power systems and industrial
facilities. The author correctly emphasizes that in the presence of renewable energy
sources and nonlinear loads, reactive power becomes sign-variable, and its
measurement, control, and compensation become significantly more complex. This
justifies the need to investigate the possibilities of using photovoltaic inverters and power
electronic converters not only as sources of active energy but also as means for reactive
power control. :

The relevance of the dissertation is further strengthened by the stated objective
to investigate the capabilities of renewable energy converters to compensate reactive
power and to perform voltage regulation functions. The defined tasks are aimed at
evaluating the effectiveness of compensation through photovoltaic inverters, conducting
a techno-economic comparison with conventional passive compensation devices, and
developing models and control algorithms.

In my opinion, the topic of the dissertation has a high degree of relevance, as it
combines a significant scientific problem with practically applicable solutions for modern
power supply systems.

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

In the presented dissertation, a total of 163 literature sources are cited, of which
23 are in Cyrillic and 140 are in Latin script (English language). It is noteworthy that the
majority of the literature is from the last ten years.



The author has defined the objective of the dissertation as follows: “...to
investigate the capabilities of renewable energy converters to compensate reactive power
and to perform the function of voltage regulation.” In order to achieve this objective, three
main tasks have been formulated:

To investigate the effectiveness of reactive power compensation using a
photovoltaic inverter;

To evaluate the techno-economic aspects of compensation using renewable
energy converters and to compare them with conventional passive compensation
devices;

To develop models and control algorithms for photovoltaic inverters for reactive
power compensation.

The individual tasks are addressed sequentially in the respective chapters of
the dissertation. The doctoral candidate has conducted a thorough and accurate analysis
of the literature sources and, on this basis, has correctly identified the problems to be
addressed in the dissertation. This gives grounds to conclude that the author has an
excellent understanding of the current state of the problem.

3. Conformity of the chosen methodology of research and the set goal and
the tasks of the dissertation work with the contributions achieved

The dissertation is methodologically well structured, and the selected research
methodology corresponds to the stated objective and formulated tasks. The objective of
the study is focused on investigating the capabilities of renewable energy converters to
compensate reactive power and to perform voltage regulation functions. In accordance
with this, tasks have been defined related to evaluating the effectiveness of compensation
using a photovoltaic inverter, conducting a techno-economic assessment in comparison
with conventional compensating devices, and developing models and control algorithms.

The adopted approach includes a literature review, theoretical justification,
experimental investigations, modeling, simulation analysis, and techno-economic
evaluation. This ensures the necessary consistency between the defined research
problem, the applied methods, and the obtained results. It is particularly noteworthy that
both conventional compensation methods and the possibilities of using photovoltaic
inverters as modern tools for reactive power control have been examined.

The achieved contributions are logically consistent with the selected
methodology. The developed models, algorithms, and comparative evaluations directly
stem from the defined tasks and confirm the applicability of the chosen research
approach. In my opinion, the research methodology is appropriate, well-founded, and
enables the achievement of the stated applied-scientific results.

4. Brief analytical description of the nature and assessment of the
credibility of the material on which the contributions of the dissertation are based

The dissertation comprises 124 pages. Its structure is as follows: introduction
and table of contents — 6 pages; four chapters — pp. 7—105; contributions and publications
related to the dissertation — pp. 105-107; references — pp. 107-119; two appendices —
pp. 119-121. The dissertation contains 109 figures, 10 tables, and a list of abbreviations.



The introductory chapter briefly outlines the relevance of the problem, the
significance of the topic, and the current state of the research area.

Chapter One presents a comprehensive literature review on the subject. The
main theoretical foundations related to reactive power, power quality, and methods for its
compensation are analyzed. Both classical approaches (passive compensation devices,
active filters, FACTS devices) and contemporary trends, particularly the use of renewable
energy sources and photovoltaic inverters for reactive power control, are examined.
Based on this review, the research problem, as well as the objective and tasks of the
dissertation, are formulated.

Chapter Two is devoted to the theoretical framework of the study. Mathematical
models and analytical relationships describing the processes of generation, transmission,
and compensation of reactive power under sinusoidal and non-sinusoidal conditions are
presented. Various definitions of power and approaches for their decomposition are
analyzed. Special attention is given to the capabilities of photovoltaic inverters to operate
as sources of reactive power and to the corresponding control algorithms.

Chapter Three describes the modeling and simulation of the studied systems.
Models of power systems with integrated photovoltaic sources are developed, and their
behavior under different operating conditions is analyzed. The impact of various control
strategies on voltage, power factor, and reactive power flows is investigated. The results
are presented graphically and comparative analyses between different approaches are
carried out.

Chapter Four presents the results of the experimental investigations and the
techno-economic analysis. Measurements are conducted on real or laboratory systems,
analyzing different operating modes and possibilities for reactive power compensation
using a photovoltaic inverter. Based on these results, an assessment of the effectiveness
and economic feasibility of the proposed solutions is performed. Specific conclusions and
recommendations for practical application are formulated.

5. Scientific and/or scientifically applied and applied contributions of the
dissertation

| accept the formulated contributions from the PhD student. In essence, they
have a scientifically applied and applied nature.

Scientifically applied contributions

A generalized approach has been developed for the analysis and evaluation of
processes related to reactive power compensation in power systems with integrated
renewable energy sources.

Models and control algorithms for photovoltaic inverters have been proposed,
enabling their participation in voltage regulation and reactive power compensation.

A comparative analysis of different methods for reactive power compensation
(passive, active, and renewable energy-based) has been carried out under various
operating conditions and load regimes.

A methodology has been developed for evaluating the effectiveness of using
photovoltaic inverters as means for reactive power control in distribution networks.

Applied contributions

Experimental studies and measurements have been conducted on real or
laboratory systems, confirming the applicability of the proposed solutions.



A techno-economic assessment of various options for reactive power
compensation has been performed, including those based on photovoltaic systems.

The feasibility of using existing photovoltaic inverters as an alternative to
conventional compensating devices has been demonstrated, leading to improved energy
efficiency.

Practical recommendations have been formulated for the implementation of the
proposed solutions in real power supply systems.

The main contributions of the dissertation can be associated with the enrichment
of existing knowledge, the application of scientific achievements in practice, and the
realization of economic benefits, as well as with the demonstration—through new
approaches—of significant new aspects within existing scientific problems and theories.

6. Assessment of the degree of personal involvement of the dissertation
students in the contributions

| consider that the achieved results are the personal work of the doctoral
candidate, carried out under the competent scientific and methodological supervision of
the supervisor. This conclusion is supported by the presented material and the related
publications authored by M.Sc. Eng. Ibryam in co-authorship with the scientific supervisor,
Prof. PhD Eng. Valchan Georgiev.

7. Assessment of dissertation publications

The main theoretical and applied results of the dissertation are presented in a
total of seven publications, all of which are indexed in Scopus. One of the publications is
single-authored. The papers have been presented at international scientific conferences,
including: the Seventh and Eighth Junior Conference on Lighting (Lighting), the 11th,
12th, and 13th Electrical Engineering Faculty Conference (BulEF), the 22nd International
Symposium on Electrical Apparatus and Technologies (SIELA), and the 17th Conference
on Electrical Machines, Drives and Power Systems (ELMA).

The research results are known to the scientific community both nationally and
internationally. A Scopus review indicates that the author has an h-index of 2, and their
works have been cited 11 times.

| consider that the number of publications is sufficient, that they adequately
reflect the results obtained in the dissertation, and that they comply with the national
requirements, as well as with the regulations for the acquisition of academic degrees and
the occupation of academic positions at the Technical University of Sofia for obtaining the
educational and scientific degree “Doctor®.

8. Using the results of the dissertation work in scientific and social
practise. Existence of achieved direct economic effect etc. Documents on which
the statement is based

The results are related to tasks within a research project: Contract No.
212PD0010-01 “Investigation of the possibilities for reactive power balancing using
renewable energy sources”.

9. Assessment of the compliance of the abstract with the requirements for
its preparation as well as the adequacy of reflecting the main points and
contributions of the dissertation



The presented abstract comprises 30 pages and includes a general
characterization of the dissertation (relevance of the problem, objective of the
dissertation, main tasks and research methods, scientific novelty, practical applicability,
validation, publications, structure and scope of the dissertation), a concise chapter-by-
chapter summary with conclusions for each chapter, applied-scientific contributions, and
a list of publications related to the dissertation. The notation of formulas, tables, and
figures in the abstract corresponds to those in the dissertation.

The abstract meets the requirements and adequately reflects the essence of the
conducted theoretical and experimental research, as well as the results achieved by the
doctoral candidate. It is well-structured and illustrated with rich graphical material derived
from the dissertation.

10. Opinions, recommendations and notes

The dissertation is well-structured and supported by rich illustrative material. |
have no substantial remarks on the dissertation; however, the following recommendations
can be made:

In the theoretical part, the discussion could be further expanded in certain places
regarding the applicability of the employed models under different operating conditions;

| recommend that the author continue their work in this field.

The above remarks and recommendations do not diminish the merits of the
dissertation developed by M.Sc. Eng. Cengiz Yilmaz Ibram.

11. Conclusion with a clear positive or negative evaluation of the
dissertation work

My overall assessment of the doctoral candidate’s work is positive. Based on
the achievements outlined above in the dissertation, | consider that it fully complies with
the requirements of the Law on the Development of the Academic Staff in the Republic
of Bulgaria and fully meets its Implementing Regulations, as well as the Regulations for
the Acquisition of Academic Degrees and the Occupation of Academic Positions at the
Technical University of Sofia for obtaining the educational and scientific degree “Doctor”.

The achieved results give me grounds to propose that M.Sc. Eng. Cengiz
Yilmaz Ibram be awarded the 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 “Power Supply and Electrical Equipment
in Industry”.
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