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1. O61m noJioskeHust M GUOrpaUIHM JAHHU

B koHkypca 3a ,,ipodecop” 1o “EneKkTpoTexHuKa, eTeKTPOHHKA W aBTOMATHKA (Teopernuna
enekrporexnuka)” B Texuumueckus yHusepcurer — Codus, e moman JOKYMEHTH CaMO €JIUH
Kanmunatr:  1-p Cumona Kupunosa ®ununopa-Ilerpakuesa, TONEHT KbM Kateapa ,, TeopeTnyna
enexTporexuuka“ npu daxynrera mo Apromarika. KaHAMAATHT € 3aBBPUIMI CHELUATHOCTTA
»ABTOMaTH3aKUs Ha Opou3BoacTBoTo B TY — Codhmst ¢ KBATU(UKALMA ,,MaTUCTBD HHXKEHEP™
npe3 1994 r. B nepuona 1994-2000 1. € XOHOpYBaH acCHCTEHT B KaTteapa “ABTOMaTH3alMs Ha
HCTIPCKBCHATHTE NPou3BoAcTBa”, 0T 2000 T. mocnenoBaTENHO € aCHCTEHT, CTAPIIM M [NaBEH
acHCTeHT, a oT 2009 r. - noueHT B Kateapa “TeopeTuuna enektporexuuka”’. Ot 2002 go 2004 r.
€ JMOKTOpaHT Ha caMmocTosTenHa noaroropka B TY-Codusa, xato mnpe3 2005 r. monydasa
HayyHaTa CTEeNeH ,,JJOKTOP™ ¢ JucepTauus Ha Tema ,,OyeHka Ha yCmouyueocmma Ha AuHetiHu
sepueu u cucmemu ¢ unmepsannu dannu’’. Ot 2011 go 2015 r. nou. [Nerpakuena e 3am.-aexan Ha
®akynrer Asromatuka. IIpe3 1993 r. e 3apbpmmma u Kypc mo xypHamuctuka B CBoOOIHMS
daxynrer. Bnanee aHrIMIECKY 1 PYCKH €3HK.

CDOpMEUIHI/ITC N3HCKBAHV BBB BPB3KaA C nnponeaypara ca U3IIbJIHECHHU B H€O6XOI[I/IMI/ITC CPOKOB€.
2. O0uro onmcanue Ha MPeACTABEHUTE MATEPHAJTH

Kannuparer yyactea B koHKypca o0mo ¢ 85 Tpyna, KOMTO He TOBTAapsT MpEACTABEHHTE 3a
npunobuBaHe Ha oOpa3oBaTenHaTa U Hay4Ha CTENeEH ,,JOKTOP™ M 3a 3aeMaHe Ha aKaJeMHJHATA
ATBKHOCT ,,q0ueHT”. OT Te3m Tpynose | e Mouorpadus, mpeiacTaBeHa B KauecTBOTO Ha
XaOMIMTaUMOHEH TPyJ, 34 ca Hay4HM CTAaTHH, ped)epUpaHH U HHICKCUPAHY B CBETOBHH 0asu
AaHHy, 31 my6nukauuu B HepedepUpaHH CIMCAHKS C HAYYHO PELCH3UPaHe WK B peNaKTupaHu
KOJIEKTHBHH TPYJOBE, 2 KONCKTHBHH yyeOHuKa M 11 yueGHu mocobus. Ot mpexpcraBeHuTe 32
y4acTHe B KOHKYPCa Hay49HH CTATHH M JOKNaaH, 57 ca Ha aHIVIMIICKH, a 28 - Ha OBIrapcKy e3HK.
Iectrangecer or Tpymosere ca caMoCTOATeNHH, a B 37 OT ocra”Hanute 59 mnyOaMKanuu
KaHIMAAaThT € Ha MBPBO MsicTo. Hayunute cratwy ca IyOIMKYBaHW B aBTOPUTETHH CBETOBHH
M3Janus Karo International Journal of Circuits, Systems and Signal Processing, Engineering,
Technology & Applied Science Research Journal u 1.1. IlpencraBena ¢ u oApoOHa crpaBka 3a
87 UMTHPaHNs HA TPY/OBETE Ha KaHAMIATa, KaTo S0 OT HUTHPAIINTE MyOJIMKaIUY ca B 3JaHus,
KOMTO ca peepHpaHi U MHIEKCHPAHH B CBETOBHOM3BECTHHM (a3 TaHHW ¢ HAYYHA HH(OPMAIHs
HIIM B MOHOTpaQHH W KOJEKTHBHHM TOMOBe. JIOKyMEHTHPAaHO € Ch-PHKOBOACTBO Ha ABAMa
3alMTAIA OKTOpaHTH. IIpeacraBenn ca JOKYMEHTH 33 PHKOBOJCTBO Ha 2 MEXIyHAPOAHU U 1



HAlMOHATICH MpPOCKT, KAKTO M y4aCTHe B 2 MEXAYHAPOAHH M 3 HAUMOHAIHM IIPOEKTa.
IoHacrosiemM KaHAMIATBT pbKOBOIM | MexmyHapomeH u | JOKTOPAaHTCKM TpoekT. [lpes
nepuoga 2018 — 2025 r. e Guna peroBouTen Ha orGopu or TY — Codus, knacupanu Ha
IBpBATE TpU MecTa B PemyGnukancka ommmmmana mo TeopeTwuna enextpoTexhuka. Hsma
NPENCTaBeHa HHPOPMAIHA 38 YIaCTHE B OPraHU3AlMOHHY WTH IPOTPAMHHI KOMHATETH Ha HayJIHU
MEPOTPHUATHS, KAKTO M 32 PELECH3UPaHe Ha NMPOLENyPH 3a NpuIoOHBaHe HA HAYYHH CTEHCHH H
3a€MaHe Ha aKaJeMHYHU JTHKHOCTH.

3. Obma xapaKkTepuCTHKA HA HAYYHOU3CJIE0BATEICKATA H HAYIHO-
NPHUJIOKHATA AEeHHOCT HA KaHAUAATA

Kanguparst mma cepuossa Hay4HO-M3CNenOBATENCKa MPOYKLAA, pesynTaT Ha akTHBHA M
paBroMepHa pabota B mepuox ot 2008 go 2025 r. Jlou. Ilerpakuesa mma peauna HaydHO-
TIPUIOKHE ¥ MPHIOKHH TPHHOCH B TEOPHSTA HA ENEKTPHYECKHTE BEPUTH M €IeKTPOHHHTE
cxemu. Tasu TemaTuka wu3HCKBa 3aqBN0OYEHH IO3HAHMA B 007acTTa Ha TEOpPEeTUYHATA
CICKTPOTCXHUKA, KAaKTO M H3MOJ3BaHE HA CHBPEMEHEH MaTeMarWyecku amapaT. Hamume e
3HAYATENeH OpoH WMTHpaHWs Ha HEHHHTC TPYJOBE OT UyXKIECTPAHHH aBTopu. ToBa
xapakrepusupa non. Cumona IleTpakueBa KaTO Cepuo3eH HaydeH paGOTHHK ChC 3HAYMMA
Hay4YHO-H3CTIe0BaTENICKA U HAYYHO-TIPUIIOMKHA IEHHOCT.

4. OCHOBHH HAYYHH, HAYYHO-NPUIOKHA U NPUJIOKHH IPHHOCH

4.1 Ilpunocu B Xa0HIMTALMOHHMS TPy

IIpuHocute Ha kaHMAaTa ¢ HAay4YeH W HAYYHO-TIPUIOXKCH XapaKTep MOraT Jia ce pasmeisiT Ha
IPHHOCH, CBBP3aHH C XaOWIMTAal[MOHHUS TPYA M IIPHHOCH W3BBH HETO. IMonabpxam
NPCTCHIMATEe HA KaHAWJATa, 49€ MOHOrPAaQHMYMAT TPyA CHABPXKA JOCTATHYHO NPHHOCH B
00I1acTTa Ha TEOPETHYHATA ENEKTPOTEXHHUKA U B 0OPAa30BAHMETO, Bb3 OCHOBA HA KOHTO MOXKE 1a
CE MpEACTaBM KaTro XaOuiaumTamuoHeH Tpyn 3a mpodecop. Ilo-crermanso, morar aa ce
oTeOenexar creHUTE HaYYHO-IPHIOKHH U TIPUIIOKHH PE3yIITATH:

Wsnonsean e muTerparpT Ha [(foamen 3a pemaBaHe Ha 3a7aYd B 0OMAacTTa Ha TEOpETUIHATA
CJICKTPOTCXHHKA M 33 aHAJIM3 ¥ CHHTE3 HA 3allMTU B PEAHM EIeKTPOTEXHMYECKH YCTPOHCTRA.
[o-crienmanto, u3BeleNn ca AaHATHTHYHI 3aBUCHMOCTH HA PEXOXHHTE npouecu B RL- 1 RC-
3BCHA IIPY PCAJIHM BXOAHHU BB3JACHCTBHA ChC CKOKOOOpa3Ha (opMa, BHB BHJ HA IPABOBIBIHK
TPAanelOBUAHN MMIIYICH (B Y4aCTHOCT €IHONOIAPHH ¥ ABYNOISPHH TPUBIBIHM HMITYJICH).
Pesynrature ca nOTEBPAEHH Ype3 CUMYIALMK C porpaMuus npoaykr OrCAD Pspice.
Hpemnoxken e MonUQHIMPaH BapHaHT Ha KIACHYECKUs METO/ 3a aHalu3 Ha IIPEXOAHA NPOIECH
OT IIeAHa TOYKA Ha MOCIEN0BATENHOCTTA OT ACHCTBHA, KOMTO CE MpUJIArar 3a HAMHMpaHe Ha
AHATUTHYICH U3pa3 33 N3MEHCHNE Ha aHAJM3UPAHATa IIPeX0/IHa BEIMUUHA BHB BPEMETO.
Pasrienann ca moapoGHO ChuIECTBYBamIMTEe METOAW 3a aHAMM3 Ha MPEXOOHU TIPOLECH
(KTacH4ecKn METOA, METOA € MOIEI B HPOCTPAHCTBOTO HA CHCTOSHUATA, ONIEPATOPEH METOJI,
HECTOTCH MCTO/, METO/ ¢ M3MON3BAHE HA z-TIpeoOpasyBanne, METOM ¢ U3ION3BAHE HA HHTETpa
Ha JroaMelr) 1 ca CHIOCTABEHH 110 OTHOLICHHE Ha MPEIHMCTBATA U HEZOCTATHIMTE UM CIHH
CIIPAMO APYT.



4.2 IlpuHocu B My0IUKATUATE

[IpencrasenuTe TpynOBE Ha KaHAMIATA CE OTHACAT 10 pa3paboTBAHETO Ha METOIM 3a aHAIN3 H
CHHTE3 Ha CICKTPUYCCKH BCPUIH W aHAIU3 Ha €JICKTPUUYECKUTE MPOLIECH B YCTPONUCTBA C PEAITHO
npmioxerne. CbIbPKAHAETO HA TE3H TPYHOBE MOKA3Ba, Y€ KaHAUAATHT PabOTH HENPEKhCHATO
BBPXY YCBBBPUICHCTBAHE Ha H3IOJI3BAHHUTE IOAXOAM M C€ CTPEMHU [a pasIivpH BBH3MOKHHTE
obnactu Ha npuioxenue. Kato Hail-ChIIECTBEHH CHOPE MEH HAYYHO-NPHIOKHH M IPUIOKHH
TPUHOCH Ha KaHIUJaTa MOraT Aa ce OTOesexar:

1. Hay4HO-IpHIIOKHU TIPHHOCH
- llpenoxen ¢ MeTOA 3a OTYMTAaHE HA 3aKBCHEHMATA B OTACIHUTE KOMIIOHEHTH Ha IH(POBUTE
CXeMH M TI0 TO3W HAaYMH €IMMHHHMDAHE Ha BIHSHHUECTO HA 3aKbCHEHUSTA HA CUTHAIUTE,
IOCTBIBAIM B PasIMYHA MOMEHTH Ha BXOJa Ha JaJIeH JIOTMYECKH eJIEMEHT oT cxeMmata. [Tpyn
I'-7 2].
- H3BepiieHo ¢ 00o0uieHne Ha TEXHONOTHYHHTE OCOOCHOCTH M OCHOBHUTE TPOONEMH TpH
(azoBo ympasneHMe B IBPBHYHATA CTPaHA Ha 3axpaHBail TPaHC(OPMATOp HA MaIIMHA 3a
POJIKOBO U TOYKOBO 3aBapsiBaHe. Ha Tasm ocHoBa e HampaBeHa moapoOHa 00OCHOBKAa OTHOCHO
3HAaYUMOCTTa OT TO3W BHUJ ynpasnenue [Tpya I'-7 3].
- U3BbpiieH € ananus Ha cneluUIHUTE 0COOCHOCTH Ha TOYKOBOTO M POJNKOBOTO 3aBapsBaHE U
Ha 0a3aTa Ha HAalpaBeHWs aHAIN3 M U3BOJM € IPOCKTUPAH M M3paboTeH GIIOK 3a yIpaBicHHE.
Pemrennero e peanusupano ¢ eqHOYNIIOB MEKpOKOMITIOTED [Tpyn I'-7 3].
- Cunresupa e xaotuden reneparop Ha Lozi 3a moBuaBane Ha Ha/IE)KHOCTTA TIPU TIPEABaHE HA
HH(pOpMAIWs. YBENMYaBaHEToO Ha pasMepa Ha KOAMPALIWs KII0Y € IOCTUIHATO Upe3 MpHIaraHe
Ha MHTEpBAJHMA METOJ, H3non3Bam o600meHn uHTepBanu (G-MHTEpBaAM) 3a aHANH3 Ha
HaGJII0ICHUETO Ype3 TO3H XaoTH4eH rereparop [Tpyn I'-7 5.
-AHaIM3UPAaHO € BIMAHUETO HA pPEKHUMHTE Ha paboTa BBPXy NapaMETpHTE Ha
TpaHcopmaropute. OOOOImIEHM ca OCHOBHHTE 3aBHCHMOCTH MEXIYy €NEeKTPHUECKATE U
MarHHTHHTC BENWYUHU. V3BbpIIeH € MoApoOeH aHauM3 Ha PEXXHMHTE HA TpaseH XO4 M Ha
paboTa npu HaTOBapBaHE Ha TpaHC(opMaTopuTe Ha (azaTa Ha INPOIECHTE, NPOTHYALIH B
TEXHUTC MarHUTONpPOBOAW. M3BeAeHU ca aHAJUTHYHHA 3aBUCMMOCTH Ha H3MEHEHHETO Ha
CJIEKTPHYECKUTE IapaMeTpu (MHIYKTHBHOTO CHIPOTHBICHHE XL M ObPBUYHMAT TOK i1(f)) Ha
TpaHcopmatopa B pabOTEeH pEXHM IPH HATOBADBAHE B 3aBHCHMOCT OT MPOMSHATA Ha
UHAYKTUBHOCTTa L Ha mbpBryHaTa HamotTka [Tpyn -7 8].
-IIpejutoxen e yHmBepcaieH MeTOX 3a ONpeleisHe Ha MakCHMaleH MOTOK, MPEeMHHAN Tpe3
CHEpPrUiHY CHCTEMH IIPU MHTepBalHa Heonpeaenexoct [Tpyx I'-7_11].
-PaspaboTenn ca Tpu nmponeaypyu — aHATUTHYHO U POrPaMHO - (ONpeensHe Ha OPHEHTHPAHHUS
rpad), ONMMCBALl M3CIENBAHATA €HEPIUHHA CHCTEMa; MapKupaHe Ha BbpXoBeTe Ha Tpada;
KOPEKIMs Ha MOTOLUTe, MUHABALIN NIPE3 ABTUTE Ha rpada), peaTu3upay npeaaoKeHus MeTo
[TpynI'-7_11].
- Ilpemnoxen e rpadoaHalMTHYEH METOA 3a ONpeNe/UITHE HA ONTUMAIHUTE CTOMHOCTH Ha
BIBIMTE Ha OTIYLIBaHe W HA 3amymBane Ha IGBT tpansucTopure, rapanTHpaiiy MaKCHMAaIHO
AOTyCTHMa CpeAiHa CTONHOCT Ha MOIHOCTTA OT/IeNIeHa B MOy POBOAHHKOBHs KpucTan [Tpya I'-
7_17].
-IIpennoxena e cxema 3a (a30Bo yNIpaBIeHHE C THPUCTOPH, NPeIHA3AHAYEHA 32 YIIPABICHHE HA
TCXHOJIOTHYHU IIPOLECH C TOJEMM TOKOBE M HHCKH HAIPEKEHHs, KOATO IapaHTHPa BHCOKA
TOYHOCT M CHMETPHS Ha YIPaBIABALIUTE MMIYJCH. TOBa € IMOCTHTHATO Ype3 M3IION3BAHE Ha



caMo €IWH TeHepaTop. 3a BCEKH IOJyNEepHo] Ha 3axXpaHBallOTO HaIpekeHHe Toi (opmupa
uMIyJacu ¢ abCoNIOTHO exgHakBH mapamerpd. C MOMOIITa Ha TPAaH3UCTOPHHU KIIOYOBE TE C€
[0aBaT ChC 3a0BKUTENHA IIOCIEI0BATEIHOCT KbM choTBeTHHS TUpHcTop [ Tpyn I'-7_20].
-AHanu3upaHa € IMHAMUKaTa Ha eJIEKTpUYecka Bepura, omcaHa ¢ ypaBHeHue Ha [lydwuHr, B
KOSTO €aMO KOHICH3aTOpPBT € HEJMHEeH. YpaBHeHHMeTo Ha [lydHHT € CHMyJIHpaHo 4pe3
MaTeMaTHyecku Mopeln, ch3mageH ¢ MATLAB/Simulink. O6GocHoBaHa € afekBaTHOCTTa Ha
CBH3JaIEHUA MOJIEI 3a MPEJI0CTaBsIHe Ha YHCICHO pellIeHue Ha ypaBHEHHETO Ha [lypuHr cnpsaMo
anamutnaroTo[ Tpyn I'-7_26].

-IIpenyioKeHO € CPaBHUTENHO MPOCTO, HKOHOMHYHO WM HAJEXKIHO PEIIeHHEe Ha mpodnema 3a
HaMaJIsiBaHe Ha KOHCyMalWsATa Ha ENEKTPHYEcKa €HEprusl OT 3axpaHBalllaTa Mpeka, upe3
H3II03BaHE Ha BONTOAO0ABBUHM TOHIDKABAIIY TpaHCPOpMaTopH, paboTelM B IIOHMIKABAI
pexum [Tpyn I'-7_28].

2. TlpunoXHH IPUHOCH
-IlpemnoxkeHa e nByeTamHa IIpOLEAypa, BKIIOYBAINA M3BIMYAHE HA XapPAKTEPUCTHKH 32
TCHOMHHTE CHTHaJIM W TIPOTHO3HpPAaHE Ha TIXHOTO OBJACIIO PA3MOJIOKEHHE B HU3CIIEABAHHUTE
TI0CJIEIOBATEIHOCTH. [IBPBOTO € M3BBPIICHO 4pe3 mpuiarane Ha Meropute Feature Extraction
(FE) and Principal Component Analysis (PCA), a BTopoTo — 4pe3 H3I0JI3BaHe Ha HEBPOHHA
Mpexa 3a nporuozupane [Tpya I'-7.1].
-M3ebpiieH € moapoOeH aHaTN3 M CPaBHEHHUE Ha €IIEKTPOCTATUYHOTO MOJIE Ype3 M3MOI3BaHe Ha
CBHILECTBYBAIIN YHCICHA METOAH. Peann3upanu ca eKCepruMeHTaIHO (B 1a00paTOpHH yCIOBHS)
¥ ca aHATWU3UPaHW aHATHTHYHO 4Ype3 Te3W METOAU IBa MOJENIa Ha eIeKTPOCTATHYHO MOJe - B
EJICKTPOJINTHA BaHA U Ype3 eJIEKTPOIPOBOIAIA XapTus. [Ipe/uloKeH) ca YUCIEHU PEIIEHUS YPE3
npunarade Ha Meton Ha Kpaitaute Pasmuku u Meton Ha Kpaitaute Enementu [Tpyn I'-7.4].
-AHaJIM3UpaHo € MOBEACHUETO Ha eJIEKTPHYeCcKa Bepura Npy (a30BoO YIpaBICHHE HA yJacTBalll B
Hesl TAPUCTOP TP Pa3INYHy JTMHEHHN YECTOTH U MPeUI0KEHNE Ha allTOPUTHM 3a CTaOMIN3alua
Ha 3aXpaHBAIOTO MPOMEHINBO HAPEeKeHUE Ype3 (a30BO yIpPaBICHHE HA CpeIHATA CTOMHOCT Ha
IIPOMEHJIMBHSA TOK, MPOTHYAIN ITpe3 akTuBeH ToBap [Tpya I'-7.7].
-TlpemnoxeH € HOB MOOXox 3a oOydueHHE M OLEHsABAHE HAa CTYJIEHTHUTE II0 AMCIUINIMHATA
,,Teopernuna enexrporexunka” B Texunuecku yauepcureT - Cotus. Toi cpueraBa B cebe cu
JBaTa THINa o0ydeHHe — KIacHIecKOTO — B 3aja U B JJaOOpaTOpuu M CaMOCTOATEIHOTO — M3BBH
yauBepcureta [Tpyn I'-7.12].
-IIpemnoxkeH € MOOXOA 3a KPAaTKOCPOYHO IMPOTHO3MpaHe Ha KOHCYyMalHATa Ha €JIeKTpHYecKa
eHeprus Ha Tepuropusta Ha Pbemrapus. V3nomsBanu ca IB€ Py METOIMU: KJIACHUYECKH
pErpecuoHeH aHaIu3 U KrscTepHu Meroau [Tpya I'-7.21].
-IIpemiokeH e cUMyIalMOHEH MOJENT Ha aHanu3upaHarta (GoToBoIATaMYHA CHCTEMA, pa3paboTeH
B cpema Ha MATHLAB/Simulink, xbIeTo ca H3BBPLUIEHM CHMYyJAllMd IPH PasInIHH
armocepuu ycnosus. Pesyaratire OT CHMyJIAlMUTE Ca CPABHEHH C €KCTICPUMEHTAIHO ChOpaHu
nmasnu [Tpyn I'-7.23].
-PazpaboTeHo e yeG-0a3upaHo IpUIoXKeHHe 3a MOJMyYaBaHe HAa TEOPETUYHM 3HAHMA B 00acTTa
Ha eJIEKTPOUH)KEHEPCTBOTO. B HEro ca MMIIEMEHTHPAHH JIEKLIWH U IPUMEPHH TECTOBH BBIIPOCH
3a OlICHKa Ha ycBoenute 3Hanus [Tpyx I'-7.29].
-PaszpaGoTeH € MoJes 3a OTKpHBaHe Ha MATOJIOTHH B JINCTAaTa Ha AOBIKOBHTE JbPBETA, KaTo Ce
M3I0JI3Ba apXUTEKTypa, O0a3upaHa HAa KOHBOJIIOLMOHHA HEBPOHHA MpeKa, peajn3upaHa 4pes
codryeprus npoaykt DenseNet [Tpyn I'-7.30], [Tpyn I'-7.31].



-Paspaboten e maGopatopen cTeHn Ha aBTOHOMHA doroponranyna cucrema. Toit e peanusupan
upe3 (HOTOBONTAMYCH MaHed Ha (upma Longi Solar, mogen LR4-72HPH-440M. Bos BpB3Ka C
TOBa B HaCTOALIATAa paboTa ce Hpejylara CHMyJNAlMOHHO M eKCIIEPUMEHTATHO H3CIeABAHE Ha
XapaKTCPUCTHKATE Ha (POTOBOJITANYHHS [TAHEN B YCIOBHS HA sacenyBane[ Tpyx I'-7.34].

Hocturaatu ca u pemuua ApyrH pesynTaTH, KOWTO ca MOAPOOHO WU3TOXKEHH B aBTOPCKaTa
ClpaBKa 33 NPUHOCHTE, KOATO HPUEMaM HAIILIHO. BCHYKM pasriefanu mo-rope NpHHOCH ca
AICTI0 Ha KaHIN/IATA ¥ Ca OTPA3eHH MOAPOOHO B HEHHUTE ITyOIHKALIHH.

5. 3nauumoct Ha IPHHOCHUTE 3a HAYKaTa U NnpaxKkTHuKaTa

Pesynrature B obnactra ma TeopeTmuHara CTIEKTPOTEXHUKA, IIONYYCHH OT KaHIuAaTa,
TIPCICTABIABAT CCPHO3CH MPHHOC M MMAT PefuLa MPHUIOXKEHWs B NpakThKata. IIpuHOCHTE Ha
mou. IleTpakueBa ca HOMyYMIH HEOOXOOMMOTO MPH3HAHUE OT Hay4YHaTa OOIIHOCT y Hac M B
yyKOHHa.

6. Onenka na HneaarornyecKara rnoaroToBKa M IeHHoCT Ha KaHauaarTa

B npoxbmkenue Ha penmua roguHM HoIIL Ilerpaknesa e usHacsna nekumn no Enektporexnnka
BB OTK 11 OET u Teopernuna enexkrporexuuka, 9act I u 11 o DA u E®, kakTo u nekunu no
Huckperan crpykrypu BB OKCT u BIIMU. Kanmunatsr e Gun ch-ppkoBOguTENn Ha 2
YCHCIIHO SalMTHIN  NOKTOPAaHTH. KaHIumaTeT € M ChaBTOp Ha eleKTpoHeH y4eOHHK 110
Teopernyna enexrporexnmka I u II wacr, kakTo M Ha Y4eOHMK IO €NeKTPOMHXKEHEPCTBO Ha
auruicku esuk. ITo TakbB Haumm, mom. ITerpakmesa IpuTekaBa Gorara memarormdecka
AEHHOCT, HAIIBIIHO JOCTAaThYHA 3a MOJTyYaBaHE Ha 3BAHHUCTO »podecop®.

7. KpuTu4nu Ge/1e:KKa ¥ NPenophKu

B nayynara mefiHOCT Ha KaHmMara ce Ha0J110/1aBa M3BECTHA PAa3HONIOCOYHOCT, HOPAaAH KOETO
MOXE€ Ia C€ NMPETIopbyYa KOHIECHTPUpaHE HAa H3CICOBAHMATA B IO-MaIBK Opoit HampaBieHus.
Crimio Taka Moxe ma ce IpCropbYa IO-aKTUBHO YYacTHe B OPraHM3MPaHETO HA HAYYHU
MEPONIPUATHSA U B HAYYHO-H3/1aTEIICKATA JSHHOCT.

8. JInunu BIICYAT/ICHHUS M CTAHOBHIIE HA PeucH3eHTa

Bmeyatien cpM oT ronmemus o6em Hay9qHO-TIPUJIOKHA M MPHIIOKHA JEHHOCT Ha JIOIL
Iletpaknesa, m3BbpINEHA Cleq HeWHATa XaGUIMTAIWS npe3 2009 r. Vmam mHOrO mOGpH
BICUATICHHsA OT HAYMHA, M0 KOHTO M37ara HAYYHHTE CH PE3y/NTaTH M (hOpMHpa 3aKTIOUEHHSTA
cu. CMsTam, Ye ca HajHIe MHOTO JoOPH MPEANOCTABKY 3a HelfHaTa Obaenta pabora.

9. M3nbiiHeHne Ha HAYKOMETPUYHATE H3NCKBAHMS
,I[eKﬂapHpaM HU3NBJIHCHUCTO Ha HOPMAaTHBHUTEC M3HCKBAHHUA 110 OTHOILIEHHE HA HAallHOHAJIHUTE U

HHCTHTYTCKMTE HAyKOMCTPHYHHM JaHHH 3a oOnacT ,, TeXHHYecKHM HayKM™ 3a 3aeMaHe Ha
ATBXHOCTTA ,,pohecop™ 1o rpyna mokasaTeu Kakto ciaeasa: A = 50 T.; B=200 T1.; I'= 1083.47



T.; [ = 820 1.; E=437.276 1.; )K — 196 1.; 3 — 50 1. IIpn Heob6xomumu 860 T. ca H3IBIHCHH
2736.746 T., KOETO MOKA3Ba €IHO 3HAYUTEIHO NPEH3TLIHEHNE HA HOPMATHBHHTE M3UCKBAHHS.

SAK/IIOYEHHUE

CepuosHHTE HAYYHH U HAYYHO-TIPHJIOXKHH NPHHOCH HA KAHMJAATA, TAXHOTO IIyGIHKYBAHE B
HPECTIDKHYE MEXYHAPOAHU H3IaHMs Y HAC U B 1yKOMHA, KAKTO M TONEMUAT OpOl UTHpAaHUs Ha
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REVIEW
on the competition of taking the academic position “Professor” in professional
area 5.2 “Electrical Engineering, Electronics and Automatics” , speciality
“Theoretical Electrical Engineering”, announced in State Gazette issue 28 of
April 1, 2020
with candidate: Simona Kirilova Filipova-Petrakieva, Associte Professor, PhD
Reviewer: Petko Hristov Petkov, Professor, DSc

1. General and biographical data

In the competition for "professor" in "Electrical Engineering, Electronics and Automation
(Theoretical Electrical Engineering)" at the Technical University - Sofia, only one candidate has
submitted documents: Dr. Simona Kirilova Filipova-Petrakieva, associate professor at the
Department of "Theoretical Electrical Engineering” at the Faculty of Automation. The candidate
graduated from the specialty "Production Automation” at the Technical University - Sofia with
the qualification "Master of Engineering" in 1994. In the period 1994-2000, he was a part-time
assistant in the Department of "Automation of Continuous Production”, since 2000 he has been
successively an assistant, senior and chief assistant, and since 2009 - an associate professor in the
Department of "Theoretical Electrical Engineering". From 2002 to 2004, she was a doctoral
student in independent training at the Technical University of Sofia, and in 2005 she received the
scientific degree "doctor” with a dissertation on the topic "Evaluation of the stability of linear
circuits and systems with interval data". From 2011 to 2015, assoc. prof. Petrakieva was the
deputy dean of the Faculty of Automatics. In 1993, she also completed a course in journalism at
the Liberal Faculty. She is fluent in English and Russian.

The formal requirements in connection with the procedure have been fulfilled within the required
deadlines.

2. General description of the presented materials

The candidate participates in the competition with a total of 85 papers, which do not repeat those
submitted for the acquisition of the educational and scientific degree "doctor" and for the
appointment of the academic position "associate professor”. Of these papers, 1 is a monograph,
presented as a habilitation paper, 34 are scientific articles, referenced and indexed in global
databases, 31 publications in non-refereed journals with scientific review or in edited collective
works, 2 collective textbooks and 11 teaching aids. Of the scientific articles and reports
submitted for participation in the competition, 57 are in English, and 28 - in Bulgarian. Sixteen
of the works are independent, and in 37 of the remaining 59 publications the candidate is in first
place. The scientific articles have been published in authoritative world publications such as the
International Journal of Circuits, Systems and Signal Processing, Engineering, Technology &
Applied Science Research Journal, etc. A detailed reference is also presented for 87 citations of
the candidate's works, with 80 of the citing publications being in publications, which are
referenced and indexed in world-renowned databases of scientific information or in monographs



and collective volumes. Co-supervision of two doctoral students is documented. Documents for
the supervision of 2 international and 1 national projects, as well as participation in 2
international and 3 national projects are presented. The candidate is currently leading 1
international and 1 doctoral project. During the period 2018-2025, she was the leader of teams
from TU - Sofia, ranked in the first three places in the Republican Olympiad in Theoretical
Electrical Engineering. There is no information presented on participation in organizational or
program committees of scientific events, as well as on reviewing procedures for acquiring
scientific degrees and holding academic positions.

3. General characteristic of the applicant’s research, scientific and
development activities

The candidate has a serious scientific and research output, the result of active and consistent
work in the period from 2008 to 2025. Assoc. Prof. Petrakieva has a number of scientific and
applied contributions in the theory of electrical circuits and electronic circuits. This topic
requires in-depth knowledge in the field of theoretical electrical engineering, as well as the use of
modern mathematical apparatus. There is a significant number of citations of her works by
foreign authors. This characterizes Assoc. Prof. Simona Petrakieva as a serious scientist with
significant scientific research and applied scientific activity.

4. Key scientific and applied science contributions

4.1 Contributions to the habilitation work

The candidate's contributions of a scientific and applied nature can be divided into contributions
related to the habilitation work and contributions outside of it. I support the candidate's claims
that the monographic work contains sufficient contributions in the field of theoretical electrical
engineering and in education, on the basis of which it can be presented as a habilitation work for
a professor. In particular, the following scientific and applied results can be noted:

- The Duhamel integral has been used to solve problems in the field of theoretical electrical
engineering and for analysis and synthesis of protections in real electrical devices. In particular,
analytical dependences of transient processes in RL and RC units under real input impacts with a
step shape have been derived, in the form of rectangular and trapezoidal pulses (in particular
unipolar and bipolar triangular pulses). The results have been confirmed by simulations with the
OrCAD Pspice software product.

-A modified version of the classical method for analyzing transient processes is proposed from
the point of view of the sequence of actions that are applied to find an analytical expression for
the change in the analyzed transient quantity over time.

-The existing methods for transient analysis (classical method, state space model method,
operator method, frequency method, z-transform method, Duhamel integral method) are
examined in detail and compared in terms of their advantages and disadvantages relative to each
other.



4.2 Contributions in publications

The presented works of the candidate relate to the development of methods for analysis and
synthesis of electrical circuits and analysis of electrical processes in devices with real
application. Scientific and applied contributions of the candidate can be noted:

1. Scientific and applied contributions

- A method has been proposed for accounting for delays in individual components of digital
circuits and thus eliminating the influence of delays of signals arriving at different times at the
input of a given logic element of the circuit. [Paper G-7_2].

-A summary of the technological features and main problems of phase control in the primary
side of a power transformer of a roller and spot welding machine has been made. On this basis, a
detailed justification has been made regarding the significance of this type of control [Paper G-
1,381

-An analysis of the specific features of spot and roller welding was performed and based on the
analysis and conclusions, a control unit was designed and manufactured. The solution was
implemented with a single-chip microcomputer [Work G-7_3].

-A Lozi chaotic generator is synthesized to increase the reliability of information transmission.
The increase in the size of the encryption key is achieved by applying the interval method using
generalized intervals (G-intervals) to analyze the observation through this chaotic generator
[Paper G-7 _5].

-The influence of operating modes on transformer parameters has been analyzed. The main
dependencies between electrical and magnetic quantities have been summarized. A detailed
analysis of the no-load and load modes of transformers has been performed based on the
processes occurring in their magnetic circuits. Analytical dependences of the change in the
electrical parameters (inductive resistance XL and primary current il(t)) of the transformer in
operating mode under load depending on the change in the inductance L of the primary winding
have been derived [Paper G-7_8].

-A universal method for determining the maximum flow through energy systems under interval
uncertainty is proposed [Paper G-7_11].

-Three procedures have been developed — analytical and programmatic - (determination of the
directed graph describing the studied energy system; marking the vertices of the graph;
correction of the flows passing through the arcs of the graph), implementing the proposed
method [Paper G-7_11].

-A graph-analytical method is proposed for determining the optimal values of the opening and
closing angles of IGBT transistors, guaranteeing the maximum permissible average value of the
power released in the semiconductor crystal [Paper G-7_17].

-A thyristor phase control scheme is proposed, intended for controlling technological processes
with high currents and low voltages, which guarantees high accuracy and symmetry of the
control pulses. This is achieved by using only one generator. For each half-cycle of the supply
voltage, it forms pulses with exactly the same parameters. With the help of transistor switches,
they are fed with a mandatory sequence to the corresponding thyristor [Work G-7_20].

-The dynamics of an electrical circuit described by the Doofing equation, in which only the
capacitor is nonlinear, is analyzed. The Doofing equation is simulated using a mathematical
model created with MATLAB/Simulink. The adequacy of the created model for providing a
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numerical solution to the Doofing equation compared to the analytical one is substantiated [Trud
G-7 26].

-A relatively simple, economical and reliable solution to the problem of reducing the
consumption of clectrical energy from the power supply network has been proposed, through the
use of step-down transformers operating in step-down mode [Paper G-7_28].

2.Applied Contributions

-A two-step procedure is proposed, involving feature extraction for genomic signals and
prediction of their future location in the studied sequences. The first is performed by applying the
Feature Extraction (FE) and Principal Component Analysis (PCA) methods, and the second — by
using a neural network for prediction [Paper G-7.1].

- A detailed analysis and comparison of the electrostatic field has been carried out using existing
numerical methods. Two models of electrostatic field - in an electrolyte bath and through
electrically conductive paper - have been experimentally implemented (in laboratory conditions)
and analyzed analytically using these methods. Numerical solutions are proposed by applying the
Finite Difference Method and the Finite Element Method [Paper G-7.4].

-The behavior of an electrical circuit during phase control of a thyristor participating in it at
different linear frequencies is analyzed and a stabilization algorithm is proposed of the supply
alternating voltage through phase control of the average value of the alternating current flowing
through an active load [Paper G-7.7].

-A new approach has been proposed for training and assessing students in the discipline
"Theoretical Electrical Engincering” at the Technical University - Sofia. It combines the two
types of training — classical — in the hall and in laboratories and independent — outside the
university [Paper G-7.12].

-An approach for short-term forecasting of electricity consumption on the territory of the
Republic of Bulgaria is proposed. Two groups of methods are used: classical regression analysis
and cluster methods [Paper G-7.21].

-A simulation model of the analyzed photovoltaic system is proposed, developed in the
MATHLAB/Simulink environment, where simulations were performed under different
atmospheric conditions. The results of the simulations are compared with experimentally
collected data [Paper G-7.23].

-A web-based application has been developed for obtaining theoretical knowledge in the field of
electrical engineering. It has implemented lectures and sample test questions for assessing the
acquired knowledge [Paper G-7.29].

-A model for detecting pathologies in the leaves of apple trees has been developed, using an
architecture based on a convolutional neural network, implemented using the DenseNet software
product [Paper G-7.30], [Paper G-7.31].

- A laboratory stand of an autonomous photovoltaic system has been developed. It is
implemented using a photovoltaic panel from the Longi Solar company, model LR4-72HPH-
440M. In this regard, the present work proposes a simulation and experimental study of the
characteristics of the photovoltaic panel in shading conditions [Paper G-7.34].

A number of other results have also been achieved, which are detailed in the author's statement
of contributions, which I fully accept. All the contributions discussed above are the work of the
candidate and are reflected in detail in her publications.
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5. Significance of the contributions to science and practice

The results in the field of theoretical electrical engineering obtained by the candidate represent a
serious contribution and have a number of applications in practice. Assoc. Prof. Petrakieva's
contributions have received the necessary recognition from the scientific community in our
country and abroad.

6. Evolution of teaching capabilities and activities of the applicant

For many years, Assoc. Prof. Petrakieva has lectured on Electrical Engineering at the Faculty of
Electrical Engineering and Electrical Engineering, and Theoretical Electrical Engineering, Part I
and IT at the Faculty of Electrical Engineering and Electrical Engincering, as well as lectures on
Discrete Structures at the Faculty of Electrical Engineering and Electrical Engineering. The
candidate has been co-supervisor of 2 successfully defended doctoral theses. The candidate is
also a co-author of an electronic textbook on Theoretical Electrical Engineering Part I and II, as
well as a textbook on Electrical Engineering in English. Thus, Assoc. Prof. Petrakieva has a rich
pedagogical activity, fully sufficient for obtaining the title of "professor".

7. Critical remarks and recommendations

The candidate's scientific activity is somewhat diverse, therefore it may be recommended to
concentrate research in a smaller number of areas. It may also be recommended to participate
more actively in organizing scientific events and in scientific publishing activities.

8. Personal impressions and opinion of the reviewer

I am impressed by the large volume of scientific and applied work of Assoc. Prof, Petrakieva,
carried out since her habilitation in 2009. I have very good impressions of the way in which she
presents her scientific results and forms her conclusions. I believe that there are very good
prerequisites for her future work.

9. Fulfilment of the minimum state criteria

I declare the fulfillment of the regulatory requirements regarding the national and institute
scientometric data for the field of "Technical Sciences" for occupying the position of "professor"”
by group of indicators as follows: A = 50 points; B = 200 points; D = 1083.47 points; D = 820
points; E = 437.276 points; G — 196 points; H — 50 points. With 860 points required, 2736.746
points were met, which indicates a significant overfulfillment of the regulatory requirements.
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CONCLUSION

The serious scientific and applied scientific contributions of the candidate, their publication in
prestigious international journals in our country and abroad, as well as the large number of
citations of the works, give me reason to confidently propose Assoc. Prof. Dr. Simona Kirilova
Filopva-Petrakieva to occupy the academic position "Professor” in the professional area
“Electrical Engineering, Electronics and Automatics”, speciality “Theoretical Electrical
Engineering”.

25.06.2025 Reviewer: V4

/Prof. Petko Petkov, DSc/
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