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1. KpaTku 6norpaduvsH JaHHH 32 KAHIHIATA

BanenTHH AHrejgoB MuneHOB Moiy4aBa OakaiaBbpcka cTeneH ,EnexrporexHuka‘
(cmen. Enextpudecku Mammuu), Enekrporexnnyecka daxynrer B TeXHHYECKH YHUBEPCHTET
— Cobus mpe3z 2010 r. Ilpes 2012 r. Ha CBHIIOTO MSCTO IO CBIIATA CHIEHMAIHOCT C€
JMILIOMHpA KaTo MarucTep. KaHIUaaTeT € pelOBEH IOKTOPAHT KbM Kareapa ,,Enempnqecm- .
mamunan” B E® na TY-Codns B neprona 2013-2016 r. u nomyvasa OHC crenes ,,10KTOp“ B
npod. Hanp. 5.2. EneKTpoTexHHKa, €IEKTPOHHKA M aBToMaTHKa (EJEKTpHYecKd MaIlHHH)
npe3 2016 r. Temara Ha AuCEpPTaLHOHHHA My TpyX e: ,,CHCTeMH 32 NMPOM3BOACTBO HA
eJIEKTPHYECKA EHEPTUs OT CI'BHIIETO U BATHpa“.

KaHauaaTeT HOCTHIBA KaTO HEXKEHED B Kareapa ,,Enexrpuyecku Mmamunn‘ (2016 r.). B
ChIaTa KaTe/ipa 3aéMa M JUTHKHOCTHTE aCHCTEHT U I71aBeH aCHCTEHT (10 MoMeHTa). PaboTu u
npenojaBa B 00J1aCTTa Ha Bb30OHOBAEMHATE H3TOYHUIIM HA CHEPTHSL.

KanaunaTsT Biajee OTIHYHO aHTIMHCKH €3MK. YMeEe Ja M3NoJ3Ba CHCHHAIH3HPaHH

IporpaMHH MPOAYKTH IIPH H3BBPIIBAHE Ha H3CIIENOBATEICKaTa CH M MIperoaaBaTe/ickara cu
netHocTH Kato: Matlab, AutoCAD, PVSYst.

2. HayuHo-H3CjleJ0BaTe/ICKa H HAYTHO-NPAJIOKHA AeHHOCT HA KAHAMIATA

I[IpencTaBeHHTe B KOHKYpca 3a ,JlomeHT” 17 Hayunu Tpynaa, moraT na Obaar
KJIaCH(QUITUPaHH [0 CIICTHUS HAUUH:

» Monorpapugen tpya (MT) na tema: ,,Q@0TOBONTAMYHH CHCTEMH C XHOPUIHM
uHBepTOpH“ (mokasaten B-3). KeM Hero e mpuioxeHa IHTepaTypHa cipaBka oT 150
ny6nvkanuu. To#t oTroBaps Ha M3WCKBAHMATA 3a MOHorpaduyeH Tpyn, ykasanu B 3PAC B
PBeiirapus ¥ mpaBHIIHHMKA 32 HETOBOTO MpHUJaraHe. PelieH3npaH € oT ABaMa PELEH3€HTH ¢ h-
index > 5, B CBOTBETICTBHE¢ C JAONBIHHTEIHHMTE H3HCKBAaHHA 3a pELCH3HUpaHC Ha
MoHorpapudeH Tpya, cbriacHo ITYP3AJ] TY-Codus / 10.2024 1.

» Hayunnr nmyOnukanuu, oTHedYaTaHW B H3JaHHA pedepUpaHd M HHAECKCHPAHU B
CBETOBHOM3BECTHH 0a3u JaHHHU ¢ HaydHa nH(opmauus (Scopus, Web of Science) (mokazaren
I'-7) - 15 6pos.

»> Hayunn nyOnukanuu, OTHEYaTaHH B HepedepupaHW CIOHCAHHA C HAY4YHO -
pelieH3UpaHe UIIH B pelaKTHPaHH KOJIEKTHBHH TPyAOBE Ha HaydHH (opymu (mokazaren ['-8)
— 1 6poii.

IIpencraBeHuTe Hay4YHH TPYAOBE ca ITyONHKYBaHH B IIPECTHXKHM HAayYHH CIIMCaHMA,
TOJUITHUIIA ¥ COOPHHIM OT MEXIYHAPOIHH ¥ HAIIMOHAIHU HaydHH KoHpepermun. OT TAX Ha
aHIIHACKH e3uK ca 15 u 1 e Ha 6barapcku. Crnopen Opos Ha aBropuTte 1 0T myOaHKaIMUTE €
caMocTOsATeNTHAa M € MNyOiauKyBaHa Ha KOHQEpHHUHMS ¢ MEXKIYHapoJHO YdacTHe,
Bu3yanusupaHa B Scopus. Ocrananure pabOoTH ca KOJIEKTHBHH H B 8 OT TAX KaHIUAATBT €
ITBPBH aBTOP.

» Ilo mokazaren J| e mpegocTaBeH JOKa3aTeNCTBEH MaTepHal 3a obmo 45
HUTHpaHUs Ha 12 Hay4YHH TpyJa B HAYYHH H3JaHuA pedeprpaHy ¥ UHICKCHUPAaHU B CBETOBHO
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H3BECTHH Oa3sH JAHHH C Hay9Ha HH(opmauus (Scopus, Web of Science) — JI-12. H-HHICKCHT
Ha KaHAHAAaTa cnopex Scopus € 5, Karo JaBe OT MyGIMKalMMTE Ca CBOTBETHO C 8u7
uuTApanns. To3n dakT Moxe 1a ce OTIETE KaTO JONBJIHHTEIHA HEroBa akTHBHOCT, Thi KaTo
KOJIMYECTBEHA OHEHKA Ha h-HHJeKca He ce H3HCKBa IIPH 3aeMaHe Ha aKaJIeMHYHA UTBXHOCT.
»IOLCHT".

» Or rpyna E ne ce m3ucksar TouxH npH 3acMane Ha AJl ,,JIONEHT", HO KAHIHIATHT
e TpeOCTaBHJ JOKA3aTejiCBO 32 HAIWYHE HA TaxWBa IO MOKAas3aTe]l E-19 (YgactHe B
MeXIyHapoJcH HaydeH WIH ofpasosateinien mpoekt) ¥ E-20 (PbkoBoACTBO Ha HaUMOHANCH
HaydeH WIH 00pa3oBaTelieH IPOEKT), KOETO TpAGBa J1a ce OTYETE KaTo JOMBJIHATEHA HEroBa
aKTHBHOCT.

» TouxuTe Ha xanmuuara mo IToxasaren )X npepumasar 8.33 mbTH HEoGXoaUMUTE
3a 3aemane Ha AJ] ,Jqonent B TY-Codus. _

Cnen o6paboTka Ha JaHHHTE OTHOCHO NPEACTABEHHTC TPYAOBE H JOKYMCHTH Ha I
ac. n-p WEX. BaneHTHH AHrenoB MuHIEHOB, NO OTHOMCHHE HAa H3IBJIHCHHCTO Ha
MHHHMANHATe W3HckBanus B IlpapunHmka Ha TY-Copua 3a 3aeMaHe Ha aKaJeMHIHATa
rexHOCT ,.JIonenT* Moxe na 6sae dopmapana cinennara Tabmua 1.

Tabmuna 1

Ipyma or H3ackyem Bpoi Towkn Bpoif TOUKH 0 OTAETHHTE
nonl:ay;mn MuaEMaen Gpoif S KAHAHIATA MOKA3ATE/H OT CHOTBETHATA
TOUKE rpyna

A 50 50 50 1. (Iloxasarexn 1)

B - -

B 100 100 100 1. (Tloxasaren 3)
257.61.: '

r 200 257.6 252.6 1. (IToxazaren 7)
5 1. (IToxasaren 8)
450 1.:

A 30 430 450 1. (TToxaszaren 12)
120 m.:

E - 120 20 m. (IToxazamen 19)
100 m. (IToxazamen 20)

X 30 247 247 1. '

3 - - -

O6mo 430 1104.6 Hpepamenne: 2.57 nbTH

Buxna ce, e cubpanute OT . ac. O-p HHX. BaneHTHH AHrenos Musenos 1104.6
TOYKH HpPEBHIIABAT HEOOXOOHMHS MHHEMalIeH Gpo#t Touxu (430 T.) 3a 3aeMaHe Ha Ta3H
akazemu9Ha LTbxHOCT B TY-Codus ¢ 2.57 mon. B Ta3u Bpb3ka u3nckpaHuATa Ha 3PACPb
u [IpaBriHAKa 3a HeroBoto npunarane, kakto H [Ipapnnnnka Ha TY-Codus 3a 3aemane Ha
aKaJieMM9Ha JUThXHOCT ,,JIOUEHT* ca MPEBHIICHH.

OT HAMHCAHOTO AOTYK Mora Ja o6o0mis, 4e LsIoCcTHAaTa NeJarorAiecka, HaydJHo-
H3CIIeJIOBATENICKA H MPHUIIOKHA NeHHOCTH Ha L. ac. A-p HHXK. BanerTan Axrenos MusieHos e
Ha HM3KTOYHTENO aKTyalHa TEMaTHKA, CBBP3aHa C HPOM3BOACTBOTO H H3MON3BaHETO HA
»3€IeHa CHCPruL” B HANIMA JXHMBOT C IleJI ONmasBaHe Ha IUIaHeTaTa HH. TH ¢ He caMo
AOCTAaThYHA MO 06¢M, HO H 3HAIHTEC/HO NPCBHIIABA HCOOXOMHMHA MHHHMYM 3a 3a€MaHe Ha
AJl ,gouent* B TY-Codus (2.57 mei). Ta H3uano ¢ checpenoTodeHa B o6nacTra Ha
06sABEHHS KOHKYPC M € J0o0HIa MyGIMIHOCT B MEXIyHApPOACH H B HAMOHANIEH Maiab.
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3. OCHOBHH NPHHOCH HA KAHAHAATA

Ot npHIoXEeHHTe MyOJMKalMH [0 KOHKypca 3a ,,JJOLIEHT", TEXHHTE PpE3IOMETa,
IPETEHIAUTE 33 IPUHOCH, IPESABHICHH B L. 27, an. 1 ot 3PACPB, ce BHXna, Y€ JAeHHOCTTa
Ha KaHIW/IaTa € OpHEHTHpaHa B 3 obnacTu:

e (OTOBOJITAMYHA CHCTEMH C XMOPHIHH HHBEPTOPH [B3];

e CHHTE3 M aHAIM3 HAa BBH30OOHOBAEMH H3TOYHHLK Ha EJICKTPHYECKa €HEprud,
CBBp3aHH C NPOH3BOACTBOTO HA ,3€I€HAa CHEprus’, 3alasBallla CKONOIMATA Ha HailaTa
mnanera [['7-1, T'7-2, , I'7-3, I'7-4, I'7-5, T'7-6, I'7-7, ['7-8, I'7-9, r7-11,17-13,17-14, I'7-
15];

e H3CJICIBAHE M AaHAIH3 B CJIEKTPHICCKH MAIUHH [7-10,I'7-12].

[IpueMaM BCEKH OT IPEJUIOKEHHTE OT KaHAWJaTa MIPHHOCH, HO CUHTAM, H€ T¢ MOrat
Ia GBIAT pa3sfeneHd B CISIHATE IPYNH — HayIHH, HayIHO-NPHIOKHH, IPHIIOKHHA H y4eOHO-
MeToaudecky mpuHocH. Criopes MeH Te TpA6Ba 12 6baT CTPYKTYpPHPAHH [0 CIICAHHA HAdHH:

- HAYYHHU NIPUHOCH

1. PaspaboTeH € ONTHMM3AUMOHEH AIrOPHTEM 32 OMNpPEICIAHE Ha Ha#-
GnaronpHATHUTE MOMEHTH 3a IOJlaBaHE Ha C€HEPrHs OT OaTepusTa Ha (OTOBOJITANYHA '
neHTpana kM Mpexara. Cb3faneH € METOJ 3a CpaBHEHHE Ha (GMHAHCOBUTE IPHXOMH MpU
doToBONTAMYHM LEHTpamH chc M Ge3 Oarepus, KOMTO € IPWIOXKHM IIpH pa3InIHH
KOH(HIypanyK Ha cucreMara. Omucan e MOTCHUMANBT 33 YBEINIABAHC HA NPUXOIUTE IIpH
HHTerpupane Ha 6aTepus KbM GOTOBOJITaHIHATA IIEHTpANA. [['7-4]

2. Ha 6azata Ha ce3mameH B [['7-14] cuMynausoHeH Mozen Ha (OTOBONTaHYHA
CHCTEMa, CBBp3aHa KBM €JEKTpHYECKaTa Mpexka, € [I0Ka3aHo, 49€ H3XOJHHAT TOK Ha
HHBEpTOpa Ce M3KPHBABA HE CaMO MOpPaJ¥ HECHBBPIICHCTBATAa HAa MHBEPTOPAa H HETOBOTO.
yIpaBleHHe, HO M IOpagH HECHHYCOMJATHOTO HANpeXCHHEe Ha Mpexara B ToUKaTa Ha
CBBP3BaHE. '

HAYYHO-TIPMJIOXKHHU ITPHHOCH

1. ABamu3upaH¥ ca CHCTEMH 3a 3axXpaHBaHe Ha MaJIOMONIHM KOHCYMAarTopH 4pes3
M3MO/3BaHE Ha CrbBacMH (OTOBOJNITAHYHM IaHENIH, CBBP3aHH KbM IIPEHOCHMH 3apsAiHH
CTAaHIMK C MaibK KananuTeT. Karo pesyarar ce OOCTHra 10 H3BOAA, 4€ MNPaBUIHOTO
NO3HIIMOHAPAHE Ha IaHEIUTE € OT CHIIECTBEHO 3HAYCHHC, Thid KaTO 3aCCHYBAaHHATA HA
KJICTKHATE OKa3BaT CHJIHO BIIMSHUE BhpXY TAXHATA U3XOQHA MOIIHOCT. [T7-1] ’

2. PaspaGoTeHO ¢ aBTOHOMHO pEIICHHE 3a 33aXpaHBaHE Ha MaJKH 00EeKTH THI
,KpIHUKa/6yHramo” dupe3 ABymHIEeBH (OTOBONTAWYHM TMAHENH KaTo anTepHaTHBa Ha
JM3€JIOBHTE TEHEpaTOpH, IpPH KOETO C€ OCHTypsBa eHEpruiHa e¢(peKTHBHOCT IIpH
IIPOM3BEXNAHETO Ha €HEPrHs H € rapaHTHpa JIMIICA Ha [IYM H OT/JC/IHE Ha BPCAHHM CMHCHH
npd HeiHOTO mpo3BoAcTBOTO. [I'7-2] M3monsBaHeTO Ha JIBYJIMUCBH [aHEIH YBEIH4aBa
NpoU3BeICHATa eHEPIHs CIPSAMO Ta3H OT TPATHIMOHHHTE CJHONMIICBY MaHEIH.

3. Ilpeanoxen e MOJAXOH 3a PEUMKIMpaHE HA TOJIEMH (OTOBONTaWYHH LECHTPAIH.
["7-3] Toii e HacoueH KbM €EKTHBHO H3IIOI3BAHE HA MAaHEIUTE ¥ HAMAJLIBAHC HA pasXOauTe
IIPH TAXHOTO PEHHKIHPAHE.

4.  PaspaGoteHa e cTpaTerus 3a IpeJaBaHe Ha eHEprus OT OarepusTa KbM MpexKaTa B
nepHoa ¢ Hal-BHCOKH lieHH Ha 6opcarta. [I'7-4] JlokaszaHo €, 9e H3MOJ3BAaHETO HA Oarepug
yBEIHYaBa 3HAYATENHO IPHXOJa OT (POTOBONTAHYHHTE CHCTEMH, CBBP3aHH KBM
eJIEKTPHYECKATa MpeJKa ¢ LielT pojiak6a Ha NPOU3BEICHATA CHEPrHs.

5. MWscnempamo €  BIOIMIAaBaHETO Ha  pa0OTHUTE  XapaKTepHCTHKH  Ha
(oTOBONTAHYHHTE NAHEIH IIpe3 TOAMHHTC HA CKCIJIOATalMs B IpajcKa W HM3BBHIPAJICKa.
cpena. [I'7-5]
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e Ilpn kpucramauTe ¢OTOBONTAMYHH @AHENMH ce HabmojaBa MmO-Caabo
BJIONIIaBaHE Ha pabOTHHTE XapaKTEPHCTHKU B CPABHEHHE C TE3H IPH THHKOCIOAHUTE MAHETH.

e [Ilpu BcHuku Si maHenM TeMIBT Ha BJIOIIaBaHE Ha pabOTHHUTE XapaKTEPHCTHKH
HapacTBa BbB BpeMeTo, nokato npd CIGS u CdTe nanenu Toif € mo-3Ha9UTENIEH B HAYaJI0TO
Ha eKCIUIOATAHOHHUS IIEPHO/I, ClIe/l KOETO HaMalIiBa.

6. Pa3pabGoTeH € MaTeMaTHYeCKH MOZEN, KOHTO TO3BOJISBA MPEHH3HO H3YUC/ISIBAHE -
Ha BCHYKHM MOINHOCTH H C€HEPrHiHH IOTOLM BHB (POTOBOJNITAHMYHATA CHCTEMA C XHOpHAEH
HHBEPTOp — CBC M 0e3 akyMmynaTopHa OaTepHs; B CHCTEMH C HM3HOC HA E€HEPrHs KbM
Mpexara. [B3, I'7-6] PaGorocroco6HocTTa Ha MOZieNla € HOTBBPICH 4Ype3 cuMynanuu. Upes
HEro ce TrapaHTHpa TOYHO oOpa3MepsBaHe Ha KamamureTa Ha OaTepusara, OTYHTAHKH
cnenuGHIHEA TOBApOB Mpodun Ha MOTpeGHTENsA, XapaKTEPHCTHKUTE Ha (OTOBOITAUYHHTE
IaHeNd M HAJIMYHHTE METEOpPOJIOTMYHH AaHHM. JloKazaHO €, 4e IpH 3axpaHBaHe Ha
MH]yCTPUAIHH OOEKTH H3NOJI3BAHETO Ha (OTOBOITaMYHHM CHCTEMH C XHODHIHM WHBEPTODH
3HAYMTEIHO HaMaJIiBa MOTPEOIICHUETO HA €IEKTPOSHEPTHS OT MpeXKaTa | MOBHIIIaBa T)IXHaTa', »
eHepruiHa aBTOHOMHOCT.

7.  Paspaborenm ca MareMaTHYecKH MOJeNM Ha (OTOBOITAHYHM CHCTEMH 3a
IIPOH3BOJCTBO Ha €IEKTPOCHEPTHA 32 COOCTBEHO MOTpEOICHHUE.

7.1. OnTaMu3MpaHa e crTpareruira 3a paboTa Ha mNOpemIoKeHaTa CHCTEMd,
ONpeNieNiCH € ONTHMAIHMS KalaluTeT Ha GaTepuATa W € ajanTHpaH TOBapOBHA MPodui Ha
reHepHpaHaTa eNeKTpHYecKa eHeprus KbM pabotara Ha ¢poToBONTaHYHHUTE HaHenuTe. [[77-7]

7.2. OnTHMH3MpaHH ca OpHEHTAIUATa Ha (POTOBONTAMYHHUTE ITAHENH U € OTYETEHO
BIMAHHETO HAa TEMIIEpaTypaTa Ha OTHEIHHTE KIETKH 3a OCHTypsBaHe Ha MAaKCHMAallHa °
IeHEpHpaHa elleKTpuIecKa eHeprus oT GoToBoJITanyHaTa cucrema. [I'7-8] ,

8. Cpamanen ¢ xommoTspeH Moen Ha DC-DC mpeoGpasysareln 3a CBhp3BaHE Ha
TBHKOC/IOEH (OTOBONTaHMYEH MaHeN KbM MukpomuBepTop. [B3, I'7-9] IIpeoGpasysarenst
AiaBa Bb3MOXHOCT f1a 6b/]1aT CBBbp3BaHHU pa3iHieH THI (OTOBONTAMYHHA MAHENM KbM HHBEPTOP
C pa3smu4YHO BXOAHO HampexeHde. Hsmomssan ¢ MPPT amropuriM 3a cuMmyndpane Ha
H3KyCTBEHO M€HEPUPAHH H PealHM MOCNENOBATENHOCTH OT JAHHHU 3a CBHYEBATA pPajUalys.
Upe3 TO3u MoOAEN MoOraT fAa Ce H3CICABAT CTATHYHHUTE XApPAaKTCPHCTHKH M AHHAMHYIHOTO
NOBEJICHHE HA IlA/IaTa CHCTEMa NPH NPOMEH/IMBA CIPHYEBA PaJMallis M TeMIeparypa Ha
KJIETKHTE 32 CPAaBHHTEHO OBJITH HEPUOTH OT BPEME.

9.  PaspaboTen ¢ MaTeMaTHYecKH MoJeld, rapaHTHpam edekTHBHa paboTa Ha
¢oToBonTanuen Momyn, Ga3HpaH Ha TEOPETHYHO M3IYHCICHHTE BoNT—aMuepu (I-V)
XapakTepUCTHKH Ha maHena. CHHTE3UpaH € eHO(aseH MHKPOHHBEPTOP Ype3 alpOKCHMAIAS
¢ aApobHo-panuoHanHa ¢yukud. [['7-11]

10. B cpena sa MATLAB/Simulink e cw3mazen Mojen Ha aCHHXpOHEH IBHrarel,
4pe3 KOHTO MOraT fia C€ M3YHCIAT NapaMETpHTE Ha eKBUBAJICHTHATA CX€Ma Ha JBHTaTelA.
[I'7-10] Monenupanu ca pa3iWdHH PEXHMH Ha paGoTa Ha JBHTATENS: IIOCTOSHHO TOKOBO
3aXpaHBaHe (IpH ONpeAeNsHe Ha CBHIPOTHBICHHETO HA CTATOpA), IpaseH XOJ, KBCO
CheIMHEHHE, paboTa oy ToBap. v

11. B cpena sa MATLAB/Simulink e cp3manes Mozen Ha exHodaseH aCHHXPOHEH
ABUTATEIl U € ONpE/eIeHa ONTUMAIHATA CTOWHOCT Ha KallalluTeTa Ha pabOTHHS KOHIEH3aTop,
OCHTypsABallla HEOOXOMMMHTE My €KCILIOATAIHOHHH XapakrtepucTku. [['7-12] Ctpykryparta
¥ TapaMeTpUTe Ha MOJIeNa ca OmpeleNieHH Ha 6a3aTa Ha JaHHHM, U3MEPEHH B abopaTopHH
YCIIOBHA. _

12. Cs3panen e maremarHdecku Molenl Ha (OTOBOATAMHYHA CHCTeMa ¢ eaHodazeH '
MHBEPTOD, CBBP3aH KbM CIEKTpHYECKaTa Mpexa, KOHTO € CHMyiHpaH B cpeja Ha
MATLAB/Simulink. [I'7-14] CucTeMara ce ynpasiisBa ¢ alTOpPHTEM 3a ClIEIeHe Ha TOYKATa

Ha MakcuMaiHa MomuocT (Maximum Power Point Tracking - MPPT) Ha ¢ortoBonTanunus
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CTPHHT, H3NOJI3BaiKi METONBT 3a YIIpaBJICHHE ,,CMyIIEHHE 110 HabmoaeHue . PesynraTure ot
CUMyJlaupsA ca GJIM3KH O €KCICPUMEHTAIHO M3MEPEHHTE ChC 3aJ0BOJIMTENIHA HMHXCHEPHA
TOYHOCT.

IIpennokeH € MaTeMaTHYeCKH H CHMYJIALMOHEH MOJAET 3a H3YHCIABAaHE Ha BOJII-
aMIIEpHUTE XapaKTEPUCTHKH Ha (OTOBOJIITAMYHH I'€HEPATOPH IpH 3aJaJCHH MUHTEH3UTET Ha
CITBHYEBOTO JIBUYEHHE M TeMIlepaTypa Ha KieTkuTe, Oa3MpaH Ha TecTBaHE Ha 5 THIA
¢orosonramynu naHemu. [['7-15] Upes wero wMoxe pa ce onpemenu KIIJ Ha
(OTOBONTAMYHATE TIAHENH IpPH TNPOU3BOJIHH pabOTHH YCIOBHA (CIBbHYEBA pajdalusd H
TEMIIEpaTypa Ha KJICTKUTE) 4Ype3 TIE€HEpUpaHE Ha CHOTBETHHTE BOJT-aMIEPHH
XapaKTEPHCTHKH. '

IMPHIOKHU ITPUHOCH

1. Cs3mazes e QR koa 3a mocTell A0 kapTata Ha bwiarapus, KoiTo mo3BossBa 66p3
JOCTBII JO MECTOIOJIOKECHHETO HAa HAIMYHHUTE (POTOBONTAMYHH IapKoBe upe3 TeledoH,
Ta0JIeT WM JIANTOI 3a pelMKIMpaHe Ha rojeMu GotroBoiTaudHy neHTpain. [['7-3]

2. Upes mpoBexaaHe Ha EKCIIEPUMEHTH € H3CJI€[BAaHO BIOINABAHETO HAa PabOTHHTE
XapaKTEPHCTHKH Ha (POTOBOJNTAMYHHTE TAHENM TI0 BPEME HA TAXHATA €KCIUIOATALMA C LEN
OCHrypsBaHe Ha e(exTuBHA paboTa 3a MO-ABIBI mepuon. [['7-5] Pesynrature or aHanmsa -
NIOKa3BaT, 4¢ MpH NOCTOSHHA CIbHYEBA paJuallvd BIHSHHETO Ha TeMIeEpaTypaTa BBPXY
reHepUpaHaTa H3XO0Ha MOIHOCT OT GOTOBOJNTANYHHUTE IIAHEIIN HaMAJIIBa C HAIlPEIBAaHETO Ha
TEXHHUS EKCIIOATAIIHOHEH NIEPHON.

3. U3BppimeHo € cpaBHEHHE Ha HOMHHAIHHWTE €KCIUIOATAMOHHH XapaKTEPHCTHKH
Ha KpuctamHuTe doroBonrawunute naHenu. [['7-5] 3a mepuona ot mocnegnute 11 roaunu
IpA MOHOKPHCTAJIHHTE IaHEJIH € oT4eTeHo IogoOpeHne oT okono 40 %, mokaro mpu
HOJIMKPHCTATHUATE NaHeH - TO AocTura 96 % 3a uHTEpBai OT 27 FOAWHU U NPHOIH3UTEIHO
25 % npe3 NOCIETHOTO NECETUIIETHE. ‘

4. MHscnensaHo € KOJIMYECTBOTO IIPOM3BEAEHA €JIEKTpUYECKa €HEeprus OT
¢doTOBONITAMYIHHN CHCTEMH 3a COOCTBEHO MOTpebiieHHe - €3 M ChC CHCTEMA 3a ChXpaHEeHHe Ha
eneprus. [['7-7, I'7-8] Kato pesynrar e moka3aHo, 4e HEYCBOEHATa CHEPrHs IPEACTaB/IsBA
caMo 7,4 % ot obmo mpou3BeleHaTa CIHHYEBA €HEPrHs 3a rOAWHATA, T.€. HMOYTH IAIara
HaJlMYHa CIIbHYEBA €HEPrus ce TpaHchopmupa B enektpuuecka. [I'7-7] IIpemmsnoro
opasMepsBaHE Ha Kamanumrera Ha OarepusATa B 3aBHCHMMOCT OT CHEHH(QHYHHTE
XapaKTepUCTHKH Ha TOBapa OCHIypsBa ONTHMAaTHA padoTa Ha (GOTOBOJITAaMYHATA CHCTEMA H
HamaJisiBa 3aBUCHUMOCTTa Ha NOTPEOUTENA OT eNnexTpopasipeenuTentaTa Mpexa. [1'7-8]

CoappxaHHeTo Ha ITyOJMKallMHTe, aBTOPCKHTE MM KOJICKTHBH, CIIHCAHMATA M
KOH(EPEHINHTE, KHACTO ca ITyONMKYBAaHHM, ca JOKAa3aTesCTBO, Y€ IIOCOYEHHTE MPHHOCH Ca
MOCTHUTHATH C PEIaBalllo yJacTHE Ha KaHIMIATa M ca MPHAOOHIM MyONHYHOCT Y HAc ¥ B
qyxOuHa.

YYEBHO-METOIUYECKH ITPHHOCH

OnucanuTe mNO-rope NPHHOCH TpUTEXaBaT M oOpasoBareneH xapakrtep. Te ce
IpHarat B npoueca Ha obydenue B Texnudeckn yHuBepcHTeT — CodHus M0 AUCLHIUIMHATE
»EKOJIOTHS H BB30OHOBAEMH H3TOYHHLIM Ha cHeprus”, ,,Bu306HOBIEMH CHEepruiiHu
H3TOYHHIM H €NEKTPHICCKH FeHepaTopH™ Ha CTyAeHHTe oT Enekrporexnudeckus dakynrer u
,»BB300HOBSEMH H3TOYHMIHM Ha €Heprus” Ha cTyaeHute oT Daxynrera Mo MHIYCTPHATHH
TEXHOJIOTMH. B mponeca Ha IpemojaBaHe C€ H3MON3BAaT MOIXOAWTE H pa3pabOTEHHTE U
NpOrpaMHO peTM3UpaHH METOAM, ONMCAaHH B MOHOrpaduaTa M INPHIOXKEHHTE ITyCIIMKAIMA
10 HAaCTOAIINA KOHKYPC.
Peuensus ot npog. a-p ik, Cuvmona Kupuiopa ®unnnosa-IleTpakuesa, WicH Ha Hay4HO XypH
10 KOHKYPC 3a 3acMaHe Ha akaIcMUYHa JTbXXHOCT ,,I[ouem'“ .
B o6;acT Ha BucmeTo o6pasoBanue 5. TeXHHUECKH HaykH, npod. Hanp. 5.2. , EneKTpoTeXHHKa, €JeKTPOHHKA H
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1. TIpenmoxenust B [I'7-12] Monen Ha eaHO(a3CH aCHHXPOHEH JBHraTel MO3BOJIABA
ONpEJIEIIAHETO HA ONTHMATHHUS KalamuTeT Ha pabOTHHS KOHICH3ATOP C LEN IMOCTHraHe Ha
GanaHc MEXAy IyCKOBHTE W pabOTHHTEe My XapakTepHcTHKH. Paborata ¢ Web-6asupano
NPHJIOXKEHHE YJIECHSBA CTYAEHTUTE IO BPEME Ha TAXHOTO OOy4YeHHE, Thil KaTO HE € HyXHa
JIOKaJTHA HHCTaanus 3a Matlab.

2. HsBppmieHO € TecTBaHe B Ja0OpPaTOPHHM YCIOBHS Ha pa3siHYHH BHIOBE
(oToBoITAMYHY TIaHENH (MOHOKPHCTaleH CHIALHH (mSi), HOTUKpUCTaIeH cHaMuui (pSi),
amopden cwmuii (aSi), Mmex-unauii-rammeB auceneHuA (CIGS) m xaaMHeB TemypHa
(CdTe)). [I'7-13]

3. Peamnsupanu ca oOyd4eHHS Ha CTYACHTH H MEXTyHapOJHM MOOHIHOCTH IO
npoekt THHO EUt+, HacoYeH KbM HHOBAIIMOHHH ITOAXOMH 3a 0OydYeHHE HA CTYyJAECHTH IO
pasMEHHH IIpOrpaMH MexIy 8-Te yHHMBEpCHTETa, BKIIOYEHH B anvaHca ,,EBpONeHcKH
TeXHoNorn4eH yHusepcuret™. [I'7-16]

4. 3HAaYMMOCT Ha IPHHOCHTE 32 HAYKATA H NPAKTHKATA _

OueHABaM BHCOKO 3HAaYMMOCTTAa HA MO-TOPE CIOMEHATHTE IPHHOCH, TBA Karo
pa3paboTKuTe ca B NEPCHEKTHBHA HHEXEHEPHA 06JACT, CBHP3aHa C €KONOIUATa M HEHHOTO
ChXpaHEHHE Ha IIIAHETaTa HH, KOETO € MPAKO CBBP3aHO C HAIIETO OLE/ABaHE U ObACIIETO Ha
ClleABalllATe TOKOJICHHA. [IpOM3BOATCBOTO Ha ,,3€I€HAa €HEpPruf’, HCHHOTO CBXpPAaHECHHE H
MIPEIOCTABAHETO H HA TIOTPEOUTENHUTE B IOAXOAIIUA 32 TAX MOMEHT € OT KJII0YOBO 3HAYCHHE
KakTO 3a HHBECTHTOPHTE, Taka M 3a KOHCYMAaTOpHTE Ha e€leKTpHYecKa €Heprus. A
ChXpaHABaHETO U ONTHMAIHOTO U3IOJI3BaHE Ha CHEPrHHHHMTE M3TOUHHIM Ha IUIAaHETaTa HH €
OT BaXKHO 3a HEHHOTO ouensBaHe. [IpunoxkeHara cnpaBKa 3a Hay YHO-TIPHIIOXKHATA ACHHOCT Ha
KaH[IuJaTa MOKa3Ba, 4e TOH € M3BECTCH B HAyYHWTE CPEJM Kakto B bbirapus, Taka u B
qyx0OuHa.

5. OneHka Ha y4e0HATA H NeJArOrH4ecKaTa JefiHOCT Ha KAaHIHIATa

IIpunoxena e cnpaBka 3a y4eOHOTO HAaTOBapBaHE Ha KaHIWJATa Ipe3 MOCHEIHHTE 3
yaebun roguam — 2024-2025, 2023-2024 u 2022-2023, renepupaHa Ipe3 €ICKTPOHHATA
cucreMa Ha TY-Co¢us u 3aBepeHa ot 3aM.-pextopa o YJI u A na TY-Codus.

I'm. ac. p-p umx. BajeHTnH AHrenoB MuiIeHOB € BOAMI JIEKIHH IO CIEOHHTE
JMCIMILTHEHY: EXONIOrHs H BE300HOBAEMH H3TOUHHIM HA eHEprus, Bp306HOBIEMH eHEPIHHHE
MU3TOYHHUIIM H EJICKTPUYECKH TeHeparopd, Bb300OHOBAeMH H3TOYHHIH Ha CHEpPIHH,
KommiorspHa nepudepus, UncineHn MeToad W MOJENHpaHe Ha Bepuru M nojera II gacr,
Meronn 3a H3MMTBaHE M KOMIIOTBPHO H3CJICABAaHE HA EINEKTPOMEXAaHWYHH CHCTEMH,
KoMmoTepHO MoOaenupaHe Ha moieTa M NpOLECH, ENeKTpHYecKkH MamdHM C eJeKTPOHHO
yIIpaBJICHHE.

Kanaunatsr € BoOUN M CEMMHapHH YNpaXHEHHS W J1a0OpaTOpHH YIPaKHEHHS MO
rOpPECIIOMEHATHTE TUCIMILTHHH. P’BKOBOI[HTCJI € ¥ Ha KypCOBH IIPOEKTH MO AMCUHUILTHHHTE
wEnekTprdeky MammHy — I 1 II 9acT™ ¥ KypcoBH 3aJaq 10 AHUCIMILTMHATA ,,B’bBOﬁHOB)ICMPI '
Enexrpudecku U3rounnum”.

Karo nompnHuTeNHA aKTHBHOCT Ha KaHIUaTa (KOATO HE C€ H3MCKBA B HOPMATHBHHTE
JOKYMEHTH 3a 3aeMane Ha Al ,Jonent") TpsGBa na ce B3eMe npensuya ¢axra, e ToH € O6un
PBKOBOAMTEI Ha 0010 39 ycnemHo 3aMTHIN AAIUIOMaHTa, ChOTBETHO 22 cryaenta B OKC
»oaxanassp“ u 17 — B OKC , MarucTep”.

B3 0cHOBa Ha NpPHIIOXKEHATE CIIPaBKH CIUTaM, € YUeOHO-IIefaroruyeckara AeHHocT
Ha KaHJIuJIara € OpHEHTHpaHa B JBe obnacTH: ,.Bp300HOBAEMH M3TOYHHIIH Ha €HEPrHA B.
exonorusTa‘“ ¥ ,, KOMIIOTBPHO MOjIeNTMpaHe Ha BEPHUIH, 110JI€Ta M HIpoLecH . MHEHHETo MH €,
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ye JEeHHOCTTa My OTroBaps Ha M3HCKBaHHMATA 3a 3a€MaHC Ha JIBXHOCTTA nJoueHt B TY-
Co¢wus u ToO# € noAXoAdI Aa 1 3aeMe. ‘

6. JImaHau BnedaT/IeHHS 32 KAaHAHAATA

IIpenonasana chbM Ha KaHIUIATa MO JHUCIHIUIMHUTE ,, [€OPETHYHA €IEKTPOTEXHHKA — .
1 u 2 gact“ mo BpeMe Ha OOyd4eHHETOo My B CTeleH ,0akanaBpp” HO CICH.
Enexrporexnuka“ (EnexTpudecky MamuHK) B EnekTpoTexHuaecku (akyireT Ha TY-Codus
H HMaM OT/IMYHH BIICYaTIICHHS OT Heropara pabora Karo CTyJeHT. Toii mocThnBa B KaTeapa
,[Enexrpugeckn mammnu* B TY-Codus kaTo pejoBeH acucTeHT npe3 2012 r. u orTorasa 1o
MOMEHTa 1IPaBH BICYATICHHE KATO OTIMYEH IPEIOJaBaTe]l U W3CIeNoBare, pasbupam ot
CHIMHOCTTA HA MarepHATa B 00nacTra, B KOATO paboTH. 3aeqHO C HEro CM€ NPOBEXKIAH
MOGHIHOCT IO mporpamata Epasem+ ¢ men NpakTHka B 9acTHa ¢upMa B rp. Ilammiona,
Vcnanus. ITpeacTaBeHHTe O KOHKypca JOKYMEHTH [0Ka3BaT HETOBATa IOMYJSPHOCT KaTo -
N06Bp Y4EeH H Mpemno/aBatell y Hac U B dykGuHa. Brievarnena cbM OT pakTa, de 15 ot ob6mio
16-Te CTaTHH, C KOHTO Y4acTBa KAHAMIATHT B KOHKypca ca IyOmuKyBaHH B Scopus. Tosa €
MOKa3aTeNHO IOTBBPXKIECHWE 3a Heropara IONYJSAPHOCT Cpeld HAay9HHTE CpEd B
MeXIyHapoaeH Mamao. '

7. KpuTuuHH 0eJeXKKH H NIPENopbKH

HamaM KpHTHYHH O€NneXKH OTHOCHO IIpEACTaBEHHTe Marepuamd. Mmam aBe
npenopbku. IlppBaTa MM TMpemoppka KbM < KaHOMpaTa € B Opleme Ja HacodYH '
my6nMKalMOHHATA CH IE€HHOCT KBM CIIMCAHHsA C KBapTHI. A BTOpata - Ja aKIECHTHPa BBPXY
N0-KOPEKTHOTO CTPYKTYPHpaHe Ha MPHHOCHTE ¢ LieJl M30ArBaHe Ha NOBTapAEMOCT HA €IIHH U
CBHIIHU Pe3yJITaTH B pa3IiIHA KaTETOPHH.

8. 3awxiouenne

Ot HampaBeHWs aHATW3 Ha IPEJCTABCHHTE MaTepHAM IO KOHKypca C€ BHXKJA, 4e€
IAI0CTHATa ACHHOCT Ha IV ac. A-p MHX. BaneHTuH Anrenos MuieHoB oTroBaps #
NpeBHNIaBa BCHUKM ycnoBds u w3uckBaHud Ha 3PACPB u IlpaBuinvka 3a HETOBOTO
npunarase u npapuinuka Ha TY-Codus 3a 3aeMaHe Ha aKaJeMHYHA JUIBXHOCT ,,JIOIeHT .

Ha Ta3su 6a3sa KaTeropy4HO 3asdBsBaM, 49€ IJI. ac. J-p HHX. BaneHTuH AHresnos
MHuleHOB MOX€E Ja 3aeMe aKaJeMH4YHaTa UIBXHOCT ,JIomeHT” B 00JacT Ha BHCIIETO
oGpasoBanue 5. TexHHUYECKH HayKH, MpodecHOHATHO HanpasineHue 5.2 ,EiextporexHuka,
€lIEKTPOHMKA M aBToMaThKa” (EnekTpudeckw MamuHM) M IpejuiaraM TOH [1a 3aeMe Ta3H
aKajJleMH4Ha MIBXHOCT M (aKyJITETHHAT CHBET Ha ,Enekrporexnmdexu takynrer B TY-

Codus na yreepau pemennero Ha HaydHoTo XypH 10 KOHKypCa. ,

06.03. 2026 . YjeH HA HAYYHO XYPH: ........| |

rp. Codus / npo¢. o-p nmx. C. @uymmmnosa-Ilerpaknena /
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REVIEW

on a competition for the academic position “Associate Professor”
in professional field 5.2. Electrical Engineering, Electronics and Automation,
specialty ,.Electrical Machines”,
published in State Gazette Ne 101 / 27 November 2025

Candidate: Assist. Prof. PhD Mag. eng. Valentin Angelov Milenov
Member of the scientific jury: Prof. PhD Mag. eng. Simona Kirilova Filipova-Petrakieva

1. Bibliographical data of the candidate
Valentin Angelov Milenov received a bachelor's degree in Electrical Engineering
(speciality "Electrical Machines") from the Faculty of Electrical Engineering at the Technical
University of Sofia in 2010. In 2012, he graduated with a master's degree in the same field at
the same university. The candidate was a full-time doctoral student at the Department of
Electrical Machines at the Faculty of Electrical Engineering of the Technical University of
Sofia in the period 2013-2016 and received a PhD degree in Prof. 5.2. Electrical Engineering,
Electronics, and Automation (Electrical Machines) in 2016. The title of his PhD thesis is:. .
"Systems for the Production of Electrical Energy from the Sun and Wind".
The candidate started working as an engineer in the Electrical Machines department
(2016). He also holds the positions of Assistant professor in the same department (to date).
He works and teaches in the field of renewable energy sources.

He has working fluency in English. He is familiar with specialized software products

used in his research and teaching activities, such as Matlab, AutoCAD, and PVSYst.

2. Scientific-research and scientific-applied activity of the candidate -

The 17 scientific papers submitted for the competition for the position of Associate
Professor can be classified as follows:

» Monography titled: ,,Photovoltaic systems with hybrid invertors“ (Indicator B-3)
with reference to 150 publications. It satisfies the requirements for monography, defined in
the Law of Development of the academic staff in Republic of Bulgaria (LDASRB) and its
Implementing. It is reviewed from 2 reviewers with h-index > 5, according to the additional
requirements for monography, based on the Regulations of TU-Sofia for holding the academi
position “Associate Professor” from October 2024. L

» Scientific publications in conferences referenced and indexed in world-
renowned database of scientific information (Scopus, Web of Science) (Indicator T'-7) - 15
papers.

> Scientific publications in non-referenced peer-reviewed journals and
proceedings of conferences included in national reference list (Indicator I'-8) — 1 paper.

The submitted papers have been published in renowned scientific journals, annuals
and proceedings of international and national scientific conferences. 15 of them are in English
and 1 is in Bulgarian. According to the number of authors, 1 of the publications is single and .
is published in International conference, included in Scopus. Other publications are joint and
the candidate is the first author of 8 of them.

»  For Indicator I, a total of 45 citations of 12 papers in scientific journals,
referenced and indexed in world-renowned database of scientific information (Scopus, Web
of Science) or in monographs and proceedings are provided — JI-12.
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H-index of the candidate in Scopus is 5., with two of the publications having 8 and 7 -
citations, respectively. This fact can be considered as additional activity of the candidate,
since a quantitative assessment of the h-index is not required for the academic position of
"associate professor.”

» Group E does not require points for the position of Associate Professor, but the
candidate has provided evidence of such points under indicators E-19 (Participation in an
international scientific or educational project) and E-20 (Leadership of a national scientific or
educational project), which should be taken into account as an additional activity.

» The candidate's score on Indicator JK exceeds 8.33 times the score required to '
hold the position of Associate Professor at TU-Sofia.

After reviewing the data on the submitted works and documents of Assistant Professor
PhD Mag. eng. Valentin Angelov Milenov, regarding the satisfaction of the minimum
requirements in the Regulations of TU-Sofia for the academic position of "Associate
Professor," the following Table 1 can be formed.

Table 1 ’
G Minimum points Candidate’s Points by separately indicators
roup required points in group
A 50 50 50 p. (Indicator 1)
B - - .
B 100 100 100 p. (Indicator 3)
257.6 p.:
r 200 257.6 252.6 p. (Indicator 7)
5 p. (Indicator 8)
450 p.:
A 50 450 450 p. (Indicator 12)
120 p.:
E - 120 20 p. (Indicator 19)
100 p. (Indicator 20)
X 30 247 247 p.
3 - - .
Total 430 1104.6 Overstepping: 2.57 times

It is obvious that the 1104.6 points scored by Assisst. Prof. PhD Mag. eng. Valentin
Angelov Milenov exceed the minimum number of points required (430 points) for this
academic position at TU-Sofia by 2.57 times. In this context, the requirements of the
LDASRB and the Regulations for its implementation, as well as the Regulations of TU- Sofia
for occupying the academic position of "Associate Professor" have been increased. :

Based on all, mentioned above, I can summarize that the overall pedagogical,
scientific research, and applied activities of Assisst. Prof. PhD. Mag. eng. Valentin Angelov
Milenov are extremely relevant to the production and use of "green energy" in our daily lives
with the aim of protecting our planet. It is not only sufficient in volume, but also significantly
increase the minimum required for the position of Associate Professor at TU-Sofia (2.57
times). It is entirely focused on the field of the announced competition and has achieved
publicity on an international and national communities.
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3. Main contributions of the candidate
From the submitted publications for the competition for "Associate Professor", their
abstracts, and the claimed contributions, mentioned in Article 27(1) of the LDASRB, it is
obvious that the candidate’s activity is focused on three areas:

e photovoltaic systems with hybrid invertors [B3];

e synthesis and analysis of the renewable sources of electrical energy related to the
production of "green energy" that preserves the ecology of our planet [I'7-1,1'7-2,,1'7-3,I'7-
4,17-5,17-6,1'7-17,1'7-8,1'7-9,I'7-11,I'7-13, I'7-14, I'7-15];

e analysis of the electrical machines [I'7-10, I'7-12].

I accept all of the contributions proposed by the candidate, but I consider that they can
be divided into the following groups: scientific, scientific-applied, applied, and educat10nal~
methodological contributions. In my opinion, they should be structured as follows:

SCIENTIFIC CONTRIBUTIONS

1.  An optimization algorithm to determine the most suitable times for feeding energy
from the battery of a photovoltaic power plant to the grid has been developed. A method for
comparing the financial revenues of photovoltaic power plants with and without batteries has
been created, which is applicable to different system configurations. The potential for
increasing revenues by integrating a battery into the photovoltaic power plant has been
described. [I'7-4] :

2.  Based on a simulation model of a photovoltalc system connected to the electrlcal
grid created in [I'7-14], it has been proven that the output current of the inverter is distorted -
not only due to the imperfections of the inverter and its control, but also due to the non-
sinusoidal voltage of the grid at the connection point.

SCIENTIFIC-APPLIED CONTRIBUTIONS

1. Power supply systems supplying low-power consumers using foldable
photovoltaic panels connected to small-capacity portable charging stations have been..
analyzed. As a result, it was concluded that the correct positioning of the panels is essenual
as shading of the cells has a strong influence on their output power. [['7-1]

2. An autonomous solution for the power supply of small objects such as
"cottages/bungalows" using double-sided photovoltaic panels as an alternative to diesel
generators, ensuring energy efficiency in energy production and guaranteeing no noise or
harmful emissions during its production has been developed. [I"7-2] The use of double-sided
panels increases the energy produced compared to traditional single-sided panels.

3.  An approach for recycling large photovoltaic power plants has been proposed.. .
[I'7-3] It is aimed at the efficient use of panels and reducing the costs of their recycling. :

4. A strategy for transferring energy from the battery to the grid during periods of -
highest exchange prices has been developed. [I'7-4] It has been proven that the use of a
battery significantly increases the revenue from photovoltaic systems connected to the
electricity grid for the purpose of selling the energy produced.

5.  The degradation of the working characteristics of photovoltaic panels over years
of operation in urban and rural environments has been studied. [T'7-5]

e Crystalline photovoltaic panels show less degradation in performance'
compared to thin-film panels.

e For all Si panels, the rate of degradation of performance increases over time,
while for CIGS and CdTe panels, it is more significant at the beginning of the operating
period and then decreases.
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6. A mathematical model that allows for the precise calculation of all power and .
energy flows in a photovoltaic system with a hybrid inverter — with and without a storage
battery; in systems with energy export to the grid, has been developed. [B3, I'7-6] The
model's performance has been confirmed through simulations. It ensures accurate battery
capacity sizing, taking into account the specific load profile of the consumer, the
characteristics of the photovoltaic panels, and the available meteorological data. It has been
proven that when powering industrial facilities, the use of photovoltaic systems with hybrid
inverters significantly reduces electricity consumption from the grid and increases thelr
energy autonomy.

7.  Electricity generation for own consumption have been developed.

7.1. The operating strategy of the proposed system has been optimized, the opt1mal
battery capacity has been determined, and the load profile of the generated electrical energy
has been adapted to the operation of the photovoltaic panels. [['7-7]

7.2. The orientation of the photovoltaic panels has been optimized and the influence
of the temperature of the individual cells has been taken into account to ensure maximum
electrical energy generation from the photovoltaic system. [I'7-8]

8. A computer model of a DC-DC converter for connecting a thin-film photovoltaic- -
panel to a microinverter has been created. [B3, I'7-9] The converter allows different types of
photovoltaic panels to be connected to an inverter with different input voltages. An MPPT
algorithm is used to simulate artificially generated and real data sequences for solar radiation.
This model can be used to study the static characteristics and dynamic behavior of the entire
system under variable solar radiation and cell temperatures over relatively long periods of
time.

9. A mathematical model to ensure the efficient operation of a photovoltaic module
based on the theoretically calculated volt-ampere (I-V) characteristics of the panel has been -
developed. A single-phase microinverter has been synthesized by a fractional rational
function approximation. [I'7-11]

10. A model of an asynchronous motor in MATLAB/Simulink has been created. It
can be used to calculate the parameters of the equivalent circuit of the motor. [I"7-10] Various
engine operating modes are modeled: DC supply (when determining the stator resistance), no-
load, short circuit, and operation under load.

11. A model of a single-phase asynchronous motor was created in the
MATLAB/Simulink environment and the optimal value of the working capacitor capacity was
determined, ensuring the necessary operating characteristics. [I'7-12] The structure and
parameters of the model are determined based on data measured in laboratory conditions.

12. A mathematical model of a photovoltaic system with a single-phase inverter
connected to the electrical grid has been created and simulated in MATLAB/Simulink. [I'7-
14] The system is controlled by an algorithm for tracking the maximum power point
(Maximum Power Point Tracking - MPPT) of the photovoltaic string, using the "observation
disturbance" control method. The simulation results are close to the experimentally measured
ones with satisfactory engineering accuracy. h

13. A mathematical and simulation model for calculating the volt-ampere
characteristics of photovoltaic generators at specified solar radiation intensity and cell
temperature, based on testing of 5 types of photovoltaic panels is proposed. [I'7-15] It can be
used to determine the energy conversion efficiency of photovoltaic panels under arbitrary
operating conditions (solar radiation and cell temperature) by generating the corresponding
volt-ampere characteristics.
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APPLIED CONTRIBUTIONS v

1. A QR code to access the map of Bulgaria, which allows quick access to the
location of available photovoltaic parks via phone, tablet, or laptop for recycling large
photovoltaic power plants has been created. [I'7-3]

2. Based on the experiments the degradation of the photovoltaic panels' performance
during their operation was studied to ensure efficient operation over a longer period. [I'7-5]
The results of the analysis show that, the effect of temperature on the output power generated
by photovoltaic panels decreases as their operating period progresses under constant solar
radiation.

3. A comparison of the nominal operating characteristics of crystalline photovoltaic
panels has been performed. [I'7-5] Over the last 11 years, monocrystalline panels have seen
an improvement of around 40 %, while polycrystalline panels have seen an improvement of
96 % over a period of 27 years and approximately 25 % over the last decade.

4.  The electrictrical power generated by photovoltaic systems for own consumption
was examined - with and without an energy storage system. [I'7-7, I'7-8] It has been proven .
that unused energy accounts for only 7.4% of the total solar energy produced during the year,
i.e. almost all available solar energy is converted into electricity. [I'7-7] Precise sizing of
battery capacity based on specific load characteristics ensures optimal operation of the
photovoltaic system and reduces the consumer’s dependence on the power grid. [I'7-8]

The content of the publications, their authors, the journals and conferences where they
were published, prove that the contributions mentioned above were achieved with the
significant participation of the candidate and have received publicity in Bulgaria and abroad.

EDUCATIONAL and METHODOLOGICAL CONTRIBUTIONS _

The contributions described above are also educational in nature. They are applied in
the teaching process at the Technical University of Sofia in the disciplines of "Ecology and
Renewable Energy Sources," "Renewable Energy Sources and Electric Generators" for
students of the Faculty of Electrical Engineering, and "Renewable Energy Sources" for
students of the Faculty of Industrial Technologies. The teaching process uses the approaches
and methods developed and implemented in the monograph and the publications attached to
this competition. '

1. The single-phase asynchronous motor model proposed in [I'7-12] allows thée
optimal capacity of the working capacitor to be determined in order to achieve a balance
between its starting and working characteristics. Working with a Web-based application helps
students during their training, as no local installation of Matlab is required. :

2. Various types of photovoltaic panels (monocrystalline silicon (mSi),
polycrystalline silicon (pSi), amorphous silicon (aSi), copper-indium-gallium diselenide
(CIGS), and cadmium telluride (CdTe)) have been tested in laboratory conditions. [["7-13] .

3. Training courses for students and international mobility programs have been
implemented under the INNO EUt+ project, which focuses on innovative approaches to
training students in exchange programs between the eight universities included in the
European University Alliance. [I'7-16]

4. Significant of the candidate’s contributions for the science and practice
I highly evaluate the significance of the above-mentioned contributions, as the
developments are in a promising engineering field related to ecology and its protection on our .
planet, which is directly linked to our survival and the future of the next generations. The
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production of "green energy," its storage, and its provision to consumers at the right time are
of key importance for both investors and consumers of electrical energy. And the storage and
optimal use of our planet's energy sources is important for its survival. The attached reference
for the candidate's scientific and applied work shows that he is well known in scientific
communities both in Bulgaria and abroad.

5. Assessment of the teaching and pedagogical activity of the candidate

A reference regarding the candidate's academic workload over the last 3 academic
years - 2024-2025, 2023-2024, and 2022-2023, is submitted. It is generated by the TU-Sofia
system and verified by the Vice-Rector Learning Activity and Accreditation of TU-Sofia.

Assist. Prof. PhD Mag. Eng. Valentin Angelov Milenov was taught lectures on the
disciplines: Ecology and renewable energy sources, Renewable energy sources and electrical -
generators, Renewable energy sources, Computer periphery, Numerical methods and
modeling of circuits and fields - part II, Methods for testing and computer analysis of
electromechanical systems, Computer modeling of fields and processes, Electrical machines
with electronic control. »

The candidate has also tutorials and labs in the above-mentioned disciplines. He is also
the supervisor of course projects in the disciplines "Electrical machines - Parts I and II" and
course assessments in the discipline "Renewable electrical sources."

As an additional activity of the candidate (which is not required in the nessecary -
documents for the position of associate professor), it should be taken into account that he has
supervised a total of 39 successfully defended students, respectively 22 in the bachelor's and
17 in the Master's degrees.

Based on the submitted documents, I believe that the candidate's teaching and
pedagogical activities are focused on two areas: "Renewable energy sources in ecology” and
"Computer modeling of circuits, fields, and processes." In my opinion, his activities satisfy
the requirements for the position of "Associate Professor” at TU-Sofia, and he is suitable to
take it. : ’

6. Personal impression from the candidate

I taught the candidate in the subjects "Theoretical Electrical Engineering — Parts 1 and
2" during his bachelor's degree in Electrical Engineering at the Faculty of Electrical
Engineering at TU-Sofia, and I have excellent impressions of his work as a student. He joined
the Department of Electrical Machines at the Technical University of Sofia as a full-time
assistant in 2012 and since then has made an impression as an excellent lecturer and
researcher who understands the essence of the subject in the field in which he works.
Together with him, we have participated in the Erasmus+ mobility program for practical
training at a private company in Pamplona, Spain. The documents submitted for the
competition prove his popularity as a good scientist and lecturer in Bulgaria and abroad. I am
impressed by the fact that 15 of the 16 articles submitted by the candidate for the competition
have been published in Scopus. This is indicative of his popularity among the scientific
community on an international scope.

7. Critical remarks and recommendations to the candidate ,
I have no critical remarks about the materials presented. I have two recommendations.

The first one is following - the candidate to focus his future publications in journals with
quartile. My second one is to emphasize more accurate structuring of contributions in order to
avoid duplication of the same results in different categories.
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8. Conclusion
From the analysis of the submitted materials it is obvious that the whole activity of
Assist. Prof. PhD Mag. eng. Valentin Angelov Milenov satisfies and exceed all the conditions
and requirements of the Law of Development of the academic staff in Republic of Bulgaria
(LDASRB) and its Implementing Regulation, as well as the Regulations of TU-Sofia for
holding the academic position “Associate Professor”.

On this base, I can make the conclusion, that Assist. Prof. PhD Mag. eng. Valentin
Angelov Milenov can take the academic position “Associate Professor” in the field of higher .
education 5. Technical Sciences, professional field 5.2 “Electrical Engineering, Electronics '
and Automation” (Electrical Machines) and I propose that he be given this academic position
and the Faculty Council of the Faculty of Electrical Engineering at TU-Sofia approve the
decision of the Scientific Jury on the competition.

06. 03. 2026 Reviewer: ............|  Jeviiiiiiiiiiin

Sofia / prof. PhD Mag. Eng. S. Filipova-Petrakieva /
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