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C KaHamaaT: NnameH MunaHos Pu3os, a-p, 4OUEHT
YneH Ha Hay4Ho Kypu: AHren benues Llonos, MHXK. A-p, npodecop

1. O6wa xapaKTepucTMKa Ha Hay4yHOM3CNe0BaTe/ICKaTa MU HAayYHO-NPUIOXKHATa AEMHOCT Ha KaHAuAaTa

EQMHCTBEHUAT KaHAMAAT B KOHKypca aou. a-p MnameH MunaHoB Pu3oB e npenogasaten B KaTeapa
,ENnekTpuyeckn mawmnHn“ kbom TY-Codua. HerosaTa Hay4yHO-M3C/eAoBaTesicka AeMHOCT € HacovyeHa
OCHOBHO B 06/1acTTa Ha 06ABEHUA KOHKYpC. B KOHKypca KaHAMaaTbT yyactsa ¢ 51Tpyaa, ot komuto 50
Hay4YHW CTaTMU M AoKnaguM M MoHorpadus. lMpuemaT ce 3a peueHsupaHe moHorpadumaTa, 50 Hay4yHM
TPy4a, KOMTO Ca WM3BbH AMcepTaumsaTa M ce OTYMTAT MpM KpahHaTa oueHKa. EaMH yyebHUK (yyebHo
nocobue B cbaBTOPCTBO), 3 y4ebHM nocobua u 21 npoekTa (pbKoBOAMTEN HAa 5 M yyaCTHUK B 16).
MpeactaBeHa e n MHPopmauma 3a 33 unTMpaHmA. M3BbH KOHKypCca KaHAMAATLT npeactassa 67 NpoeKkTa u
pa3paboTku ( pbkoBOAUTEN Ha 9 M YYaCTHUK B 58)

XapaKTepHO 3a AeMHOCTTa Ha KaHAMpaTa e, Yye 0OXBalla OPUTMHAMHM pelleHus U npobnemu c
M3MNoN3BaHe Ha CbBPEMEHHM METOAM 33 M3cNeABaHe, KOUTO eAHOBPEMEHHO C ToBa Ca 06BbpP3aHU C
ybeauTenHun v nonesHu BHeApABaHUA HA pesynTatute. MoaobHa M3cnenoBaTesicka U NPUIOKHA AEeNHOCT
W3NCKBA HENPEKBCHATO A0ONbABaHEe U OOHOBABaHE Ha 3HaHUATA M YMEHUATA B METOAMUTE U CpeacTBaTa 33
uscnenBaHe M NPOEKTUPaAHE M YCBOABAHE HAa HOBWU TEXHONOTMYHM NoxBaTW. HayyHuTe nybamKaumu ca
0bOpPMEHU B TPU Fpynun, KOUTO Knacuduumpam B cneHUTE HayYHN 06NacTuH:

1. MoHoepaguueH mpyd (rpyna B3) B HayyHaTa 06s1acT No KoHKypca: ,CbBpeMEHHU M30/1aLUOHHMU

CMCTeMM 32 BUCOKOBOJITOBU €/1IeKTPUYECKU MALLUHK'

HanpaBeHO e npoy4yBaHe M aHa/iM3 Ha WM3Non3BaHWTEe B P Bbarapmsa u cBeTa TEPMOPEAKTUBHU
M30/1aLLMOHHN CUCTEMM C Kaac Ha TOMJIOYCTOMYMBOCT F, TexHonorMmte 3a TAXHOTO NPOM3BOACTBO U
W30/1TAUMOHHUTE MaTepuanm OCUrypaBallM NMOCTUTAHETO Ha NapamMeTpu Ha M30/1aLMOHHUTE CUCTEMU OT
TO3n TMN. Ha 6a3aTta Ha aHanM3a ca cMHTe3npaHn 3D mogenn 3a KOMNITbPHO MogeIMpPaHe Ha CUNOBOTO
Bb3AENCTBME HA E€/IeKTPOMArHUTHOTO MNoJie BbPXy CTaTOpHaTa HaMOTKa, Ype3 KOMTO e u3cnegBaHa u
aHanu3aMpaHa AedopmaumATa Ha YeNHUTE CbeAUHEeHMA Ha CTAaTOpPHATA HaMOTKa U BAUAHUETO M BBHPXY
n3onaumaTa UM.

2. [ybaukayuu— opopmeHu B ABe NOATPYnu:

2.1. N3cnedsaHe U QHAAU3 HO ACUHXPOHHU, CUHXPOHHU, MOCMOAHHOMOKOBU es1eKmpuvecku MAawuHu u
mpaHcghopmamopu, nocpedcmsom memoou 3d KOMMOMDBPHO MOOenupaHe Ha enekmpomazHUMHU U
memnepamypHu rnosema

Tasu obnact oT AeliHOCTTa Ha KaHauaaTta obxeauwa 37 Tpyaa [1, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 17, 18,
21, 22, 23, 24, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 44, S1, S2, S3] - CblLHOCTTA Ha
pa3paboTKknTe B Tasn 0b6sacT e cb3gaBaHe HAa METOAM M NOAXOAM 33 M3CNeABaHE M aHaAU3 Ha peamua
napameTpu U XapaKTEPUCTUKM Ha eNEKTPUYECKM MALINHK U TpaHchopmaTopu. B Tax ca paspaboteHn HOBM
nogxoauM 3a u3cnefBaHe W aHaAu3 Ha eNeKTpUYecKMTe MallMHM, CbyeTaBally Bb3MOXKHOCTUTE 3a
KOMMIOTbPHOTO MoJAesiMpaHe Ha nosesBuTe npouecu nocpeactsom 2D u 3D mogenun 3a uucneHo
MoAenmMpaHe U COBCTBEHM MaTEMATUUHWU ANrOPUTMU U COOTYEPHM MNpPUAOKEHUA 3a 06paboTka Ha
pe3yntatute B cpedaTa Ha nporpamHmns esuk Fortran, Matlab/Simulink u Excel

2.2. N3cnedsaHe u aHAAU3 HA NPOUECU 8 eleKmMpuUYecKU cucmemu, Koumo cb0bpxam enekmpuyvecku

MaWUHU U mpaHcgopmamopu

B Tasu obnact KaHAUAATHLT e npeactasun 7 Tpyaa [2, 3, 7, 19, 20, 25, 26]. TpyaoseTe ca CBbP3aHU C
n3cnenBaHUA M aHaAU3M HA NPEXOAHU N HECUMETPUYHU PEXMMU B €NeKTPUYECKU CUCTEMM, B KOUTO
OCHOBHW €/IeMEHTM Ca aCUMHXPOHHWU ABUraTesM C roasmMa MOLLHOCT, CUHXPOHHW TypboreHepatopu w
TpaHchopmaTopu. Pa3paboTeHn ca cobCTBEHM KOMMIOTbPHM MOAENM U eKCNepUMEHTASIHM mMoaenn 3a
du13MYecko moaenmpaHe Ha npouecuTe B 1abopaTopHU YCAOBUA.

Hamepux obwo 33 umtnpaHusa, oT Kouto 27 ca B Hay4dHM M3daHuA pedepupaHm U MHOEKCUPAHU B
cBeToBHOM3BeCTHaTa 6a3a AaHHKM ¢ HayyHa MHopmauma (nokasaten A12) u 6 B HepedepupaHn UsgaHus
C Hay4yHO peueH3upaHe ([1). B 4yX6MHa OT YyKAECTPaHHW aBTOPU cCa PerucTtpupaHnM 9 UUTUpaHMA Ha
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Hay4yHu nybavKauuun pedepupaHm U MHOEKCUPAHU B CBETOBHOM3BECTHM 6asm (Scopus), oT Kouto 3 B
International Journal Energy Conversion and Management c IF = ot 4.38/2014 ao 8.208/2020 u SIR = ot
1.789/2014 po 2.743/2020; 1 B International Journal of Scientific and Technology Research c IF =
4.29/2020 n SJR = o1 0.12/2020.

Mpunaram Tabaunua (B NPUNONKEHME), KOATO MAOCTPUPA CHbOTBETCTBMETO Ha KO/JMYECTBEHUTE
MoKasaTenn Ha KpuUTepuute 3a 3aeMaHe Ha aKaJeMU4YyHaTa ANbXKHOCT ,npodecop”, No OTHOWEHUE HA
Hay4YHO-U3C/Nef0BaTENICKATa M Hay4YHO-NPUAOXKHATA AEeMHOCT, CbIaCHO NpeacTaBeHWUTe OT KaHAMAaTa
[OKa3aTencrseHn matepuanu. C TOBa, OLLEHABAM MOJIOXKMUTENIHO CbOTBETCTBMETO HA KOJIMYECTBEHUTE
nokasaTenu, CblrNacHO U3MCKBaHWATA Ha AelcTBallLaTa HOpMaTMBHa Hasa.

Bb3 oOcCHOBA Ha MOCOYEHOTO CcyYMTaMm, 4e 0006uLaBalLAaTa XapaKTEPUCTMKA Ha  Hay4Ho-
uscnefoBartesickata M MPUIOXKHA LEeMHOCT Ha KaHauaata e, ye o6xBawa CbLECTBEHM CTPaHU OT
LUMPOKOTO MOJIe Ha e/IeEKTPUYECKUTE MALLMHU U eAHOBPEMEHHO MMa A06pa 06BbP3aHOCT C MpaKTMKaTa.

MpeacTaBeHa e cnpaBKa 3a uuTMpaHua (rpyna [) Ha TpyaoBe Ha KaHAMAaTa, OT KOoATO e BUAHO, Yye
KaHAMZATLT MMma 33 UMTUPaHUA B U3aaHuaA, pedepupaHm B SCOpUS U 6 LUTUPAHUA B 4PYTN U34AHUS.

HayyHaTa geHOCT Ha KaHAMAaTa e AO0KasaHa M Ype3 MHPopmauma npeacTaBalla PbKOBOACTBOTO U
Yy4yacTMeTo B HayyHU M 0Bpa3oBaTeNHM MPOEKTU, KAKTO M Ype3 gageHaTta CrpaBKa 3a PbKOBOACTBO MM
yyacTue B LLOrOBOpPM.

OT npeAacTaBeHUTe MaTepuanu e BUAHO, Ye MUHUMAJTHUTE HAUMOHAIHU M3MCKBaHMA 33 aKaZeMMUYHaTa
ONBKHOCT ,podecop” ca M3MbAHEHM, KaTO NMOBEYETO OT TAX HAAXBbPAAT U3UCKBAHMATA.

2. OueHKa Ha neaarormyeckara NoAroToBKa U AeMHOCT Ha KaHAMAATa

KaHamaaTsT e yTBbpAEeH AbATOroAMIIEH NpenogaBaTen No ANCUUNAMHK B 061acTTa Ha KOHKypca. Jou,
O-p MHX. Pusos uma Hag 30 rogvHu Tpyaos cTaxK B EnektpotexHuueckn dakyntetr Kbm TY-Codusa Kato
npenogasaTen B Kateapa ,Enektpuyeckn mawmHmn” (,EM*).

CBMAeTeNcTBO 3a NefarornyeckaTa AeMHOCT Ha KaHAMAaTa ca u3gagernTe: 1 yHUBEPCUTETCKU yUeOHUK
1 3 YHUBEPCUTETCKM y4ebHM nocobus (B e-BapmaHT), C KOUTO TOW yyacTBa B KOHKypca (Tpyna E-T1.23 n 1.
24). XopapuymbT Ha BOAEHM IeKLMM 33 NocieHUTE TPU rOAMHM OT Aou. PU30B 3HauMTeNHO npeBuLLaBa
MWHUMaNHUTE U3NCKBaHMA oT 120 yaca. Kbm HacTosaWwmMA MoMeHT e Bogel nekTop B OKC ,,bakanasbp” Ha
ancunnamHuTe ,Enektpuyeckn mawnnHmn 1,  EnekTpuyecku mawwmim 2%, , KomnioTbpHO MoaenmpaHe Ha
noseta M npouecn” Ha 6barapckm esmk mn ,EneKTpMyYeckn MalMHU C eIeKTPOHHO YyrnpasiaeHue” Ha
6BNrAPCKN U aHFAMNCKKM e3uK. B OKC ,Marnctop” e BogeLy N1eKTop Ha aucumnamHuTe ,0606LeHa Teopus
Ha eNeKTPUYECKUTE MaWKUHKU®, ,CUHTE3 HA eNEeKTPOMALUMHHU CUCTEMMU C E/IEKTPOHHO YyrpaBaeHue” u
L,drcneHn metogu u mogenupaHe Ha Bepurn 1 noseta |I“ Ha 6bArapckn U aHIAMMCKKU e3uK (NoKasaTen K-
643 T.). JONbAHUTENHO KaHAMAATbLT € yyacTBa/a B pa3paboTBaHeTO Ha yyebHMUTE NIaHOBE, KAKTO U Ha
y4ebHMTe Nporpamm Ha ropernocoyYeHmTe GUCUMUTINHM..

JokTtopaHTn: KaHauMAaTbT € CbpbKOBOAMTEN Ha fgBamMa YCMewHOo 3aWMTUAM LOKTOPaHTWU, KOMUTO
[0Ka3BaT CBOA NOTEHUMan U B MOMEHTa ca npenogasatenn B EnektpotexHmnyeckn pakyntet Ha TY-Codus.
EaMHMAT e ra. acucteHT B Kateapa ,00Llia eneKTpoTexHMKa”, a BTOpMA — aCUCTEHT B KaTeapa
»ENEKTpuyeckn mawnHu“ (rpyna Et.17).

C ObBAroroAMWHMS CUM ONMT B HAy4yHO-M3C/nefoBaTesickaTa M yyebHo-npenofaBaTesicka pabora,
KaHAMOATBT MMa CbLECTBEH MPUHOC B afanTUPaAHETO Ha NEKUMOHHWS maTepuan u nabopaTopHU
YMpPa*KHEHUS KbM CbBPEMEHHUTE NPEAN3BMKATENCTBA HA €/1EKTPOTEXHMYECKATA NPOMULLIEHOCT U BU3HeC
pa3BUTME Ha OTHOLLEHMATA.

3. OCHOBHM HAay4YHU U HAYYHOMNPUIOXKHU NPUHOCU

OcHoBHUMeE HAYYHU U HAYYHO-MPUAOHCHUME MNPUHOCU 8 XabuaumauyuoHeH mpyd u nybaukayuu Ha
KaHoudama moxce 0a ce 0606wamM Kamo: OCHOBHUTE Hay4YHW W HayYHO-MPUIOKHUTE MPUHOCK Ha
XabuauTtauMoHeH TpyA Ha KaHAMAaTa MoxKe Aa ce 0606WAT KaTo: CMCTEMATM3MPaAHM MNpPOyYBaHWMA,
uscnenBaHua, aHanM3M U MOLENMPAHUA, CBbP3aHU C Pa3paboTKM Ha HOBM M30MALMOHHM CUCTEMM 33
BMCOKOBONTOBU €/IEKTPUYECKM MaALUMHWU. YUCNEHOTO MM MOALENMPAHEe 4pe3 MeTofda Ha KpalHuTe
efleMeHTH e 6basmMpaHo Ha NapameTpuUsnpaHu Moaenu.

OCHOBHUME HAYYHU U HAYYHOMPUAOHHU MPUHOCU Ha nybaukayuume uU38bH pasHocmoliHume Ha
xabunumayuoHeH mpyo moxce 0a ce obobwam Kamo:

-Pa3paboTeH e ocMcMMETPUYEH KBA3UCTALMOHAPEH MOZLEN 3a M3c/eABaHe HAa MArHMTHOTO MoJie B
30HaTa Ha Ye/SIHUTE YacTU Ha CUHXPOHEH xuaporeHepatop. OnpeaeneHn M3MeHeHUsATa Ha TOKOoBUTE
NABTHOCTU HA BGaHZAXKHMTE NMPBCTEHW MO ABE HanpeyHu ocu. M3umcieHu ca TOMMHHMTE 3arybu u e
onpeaeneHo TAXHOTO BIMAHWE BbPXY M301aLMATA HA BaHAAKHUTE NPbCTEHU
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— PaspaboTteH e meTog 33 onpegensHe Ha BpemeBuTe ¢GYHKLMM Ha $asHMUTE MOTOKOCLENAEHMA C
OTYMTAHE Ha PEaNHOTO HACMLLAHE HA OTAENHMUTE Y4acTbUM Ha MarHMTHaTa BepUra Ha CUHXPOHHWU
TypboreHepaTopu, CUHXPOHHM ABUFATENN C MOCTOAHHU MarHUTK.

— MopobpeH e meToabT Ha Pohl 3a mM3uncnaBaHe Ha MarHUTHaTa NPOBOAMMOCT Ha Bb3AylIHaTa
MeXAMHa B HasbbeHa KOHCTpyKuuA. ToBa nogobpeHue Mo3BOAABA peamuad CAOXKHM caydam da 6baat
APacTUYHO OMNPOCTEHM 3a MPAKTUYECKO NPUNOXKEHMUE';

--[lokasaHa e xunoTesaTa, 4Ye MnopagM ocobeHocTUTe B paboTa Ha Bb3OYAUTENHUA CUHXPOHEH
reHepaTop C BbPTALW, Ce WM3MpaBuTesn, ce MoJjydaBa ronsma nyacauma Ha MarHMTHaTa MHAYKUMA B
NnoflocMTe Ha MHAYKTOpA M 3bOMTe Ha KOTBAaTa, Ab/KAWM Ce Ha MNepuogMyHO MOBTAPALWLOTO ce
pa3mMarHuUTBaLLO AeNCTBME HA TOKA B KOTBaTa.

-PaspaboTeHa e meToaMKa 3a M360p Ha TWMA Ha POTOPA NPUM NPOEKTUPAHE KAKTO Ha eAUHUYHM
06pasuu, Taka 1 Ha cepma CUHXPOHHU XMAPOreHepaTopu CbC CpesHa MOLLHOCT;

-Cb3paaeH e MeToz, 3a M3cnenBaHe Ha BIMAHMETO Ha KOHCTPYKUMATA Ha HAMOTKa HUCKO HanperkeHue
BbPXY XapMOHMYHM CbCTAaB Ha HAMOTKA BUCOKO HanperkeHue B TPaHCHOPMATOPM NpU CbBMECTHaTa UM
paboTa ¢ MHBEPTOPWU, reHepMpaLLM HanpeXeHne C PpasIniyeH XapMOHUYEH CbCTaBs.

-Cb3gageH e MeTog 3a n3cneaBaHe Ha NpexoauTe NpoLecu, Npu NPeBKAoYBaHe HA 3aXPaHBaHETO Ha
AaCMHXPOHHW ABWraTenun, 4ypes KOUTO ce onpeaens ONTUManHaTa MNPOABLKUTENHOCT Ha 6e3ToKoBMSA
WHTepPBAaJl, KOATO LLe rapaHTMpa yCToumMBa paboTa Ha NOMMEHUTe arperaTy;

-PaspaboteH e HOB noaxon 3a onpeaensHe Ha 3arybute B CTOMAHaTa Ha CTAaTOPHWUTE 3bOM B
CUHXPOHHW ABUraTe/IN C OTYMTAHE HA PeasiHOTO HacKLWaHe Ha CTOMaHaTa Nno BUCOYMHA Ha 3b6a;

-Cb3fafeH e HOB MeTo, 33 M3cneABaHe Ha HebanaHCMpaHUM CUAM C eNIEeKTPOMArHWUTEH XapaKkTtep,
OEeNCTBALLM BbPXY POTOPUTE Ha BEPTUKANHU CUHXPOHHU XMAPOreHepaTopu;

-PaspaboTeH e anropnTbM 33 aHaNU3 Ha ePEKTUBHOCTTA Ha CUHXPOHHM MALLUMHW C MOCTOAHHM MarHUTK
C Pas/NIMYHM CTAaTOPHU HAaMOTKM. HanpaBeH e M3BOADLT, Y€ NpPU KOHCTPYKLMA C WwecTPpa3Ha HaMoTKa ce
nocTura Hah-gobpo cbueTaHUE MeXKAY NOCTUIAHETO Ha A0OPU eHEPTUAHM XapPaKTEPUCTUKM U CTOMHOCT Ha
AONbAHUTENHOTO obopyaBaHE;

-PaspaboTeHn ca anropuTmum 3a onpesensHe Ha XapMOHUYHUA CbCTaB Ha MArHUTHaTa UHAYKLUMA BbB
Bb3AYyLWHATA MeXAMHA W eNeKTpoABMXKewmUTe HanpexeHua, 6asvpaHn Ha CbBPEMEHHUM MeToaW 33
KOMMIOTbPHO MOZEe/IMpPaHe Ha e1eKTPOMArHUTHOTO NoJjie B CMHXPOHHWU TypboreHepaTtopu, CUHXPOHHWU U
ACUHXPOHHU XMAPOreHepaTopu, CUHXPOHHU ABUFAaTENMU C MOCTOAHHM MAarHuUTy;

-PaspaboTeH e KOMMJeKceH Moaxoh 3a MOAeSMpaHe M CMMyaauMa Ha 33a4BMMKBALLM CUCTEMWU CbC
CUHXPOHEH ABUraTe s C NOCTOAHHWU MArHUTK, eIeKTPOHEH NpeobpasysaTen 1 ynpasBaaBaLwa NoACUCTEMA;

-Cb3gafeH e HOB nogxon 3a onpegensHe HA MOTOKA Ha pascerBaHe B  MeXAyNnoJIlOCHOTO
NPOCTPaAHCTBO, M3MO/A3Ball, 32 METoZa 3a YMC/IEHO MOJAe/MpPaHe Ha MarHUTHOTO Nojie B CUHXPOHEH
XMAPOreHepaTop B PeXXMM Ha HOMMHA/IHO HaTOBapBaHe NpPW MHAYKTMBEH XapaKTep Ha TOBapa;

-Pa3paboTeHun ca KomnTbpHU Moaenn, 6asnpaHn Ha MeToda Ha KpalHUTe eNeMeHTH 3a onpeaensHe
Ha e/IeKTPOMarHMTHaTa cuia NpyM He paBHOMEpPHa Bb3AylHa MEeXAWHA UM HeMHOTO B/IMAHWE BbPXY
MeXaHWYHUTe HaTOBapPBaHMA Ha OCHOBHMUTE Bb3/IM OT KOHCTPYKLMATA HA CUHXPOHHW reHepaTopw;

-Cb3fageH e Noaxod, 3a MAaKCMMAJTHO HamansaBaHe Ha 5 U 7 XapMOHWUUM, MOCPEACTBOM OnpesenaHe Ha
HeobxoaMmoTo aedasnpaHe Ha TOKOBETE B ABETE HE3aBMCMMM 3Ur-3ar HAMOTKM 32 HUCKO HanpexeHue
npv TpaHcdopmaTopu M3MNoA3BaHN BbB GOTOBONTANYHM LLEHTPANN.

— pelwaBaHe Ha npaBa W obpaTHa 33Jaya M MPOBEAEHO AAEKBATHO UYMCIEHO MOAZENUPaHE WU
u3cnegBaHe Ha Mpouecu, MPOTUYALWM B €/1eKTPOTEXHUYECKM YCTPOMCTBA, HAa 6HasaTa Ha aHanAM3 Ha
pasnpefeneHMeTo Ha €eNIeKTPOMArHUTHO MoAe U CBbP3aHW C HEro TOMAMHHW, MEXaHUYHU U
GU3NKOXUMMYHU CHCTOAHMS;

MpunoxHuU npuHocu: Pa3paboTeHUTe anropuTmMmun 1 Noaxoam, U3noasBallm MeToanTe 3a KOMNIOTbPHO
MoAeNnmpaHe, ca NPUAOKMMM B e€Tana Ha NPOEKTUMpPaHEe 33 onpefensHe Ha peamuad XapaKTePUCTUKU U
napameTpu Ha eNeKTPUYECKN MalnHK; Pa3zpaboTeHuna noaxon 3a uscnenBaHe Ha BUGpaLum B narepHuTe
Bb3/1M € BHEeZPEH MNPU NPOEKTUPaHE Ha KOHCTPYKLMU XMAporeHepaTopu, npomssexaaHn B “Ennpom 3EM*“
A[l.; Pesyntatute OT M3cnegBaHMATA Ha KayecTBaTa Ha ABHOMOJIOCHU M HEABHOMOJIIOCHU CUHXPOHHM
XMOPOreHepaTopu Cca BHeApeH Npu  MPOEeKTUpaHe U MNPOM3BOACTBO HAa HOBM  KOHCTPYKLUK
xuaporeHepaTopu, npoussexgaHn B “Ennpom 3EM“ AL u WUXB ,Enektpuk” AL, PaspaboTteHn ca
CbOTBETHM MATEMATUYHU anroOpPUTMU U COPTYEPHM MPUIOKEHMA B cpesaTa Ha nporpamHua esuk Fortran n
Excel 3a usuncnaBaHe Ha Ny/AcaUMOHHMUTE 3arybu B poOTOpa HA CUHXPOHHA MaluMHa; PesynTtatuTe oT
aHa/nM3a Ha npouecuTe NpPWU aBapUIMHOTO WM3K/OYBAHE Ha ronam TypboreHepaTop B egHa OT rosiemute
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eflekTpoLeHTpanm B P Bbarapma ca cnocobcTBanm 3a CbKpallaBaHe Ha NPecTos B HepaboTelo CbCToAHNE,
B pe3y/TaT Ha KoeTo ca u3berHatu ronemm GMHaAHCOBM 3arybu.

MpeacTtaBeHUTe OT KaHAMAATA MaTepuanu MO KOHKypca, uanata Hay4yHo-uscnegoBaTesicka pabota u
BHeApPABAHMA MM [aBaT OCHOBaHWe Aa cYMTaMm, Ye B MO-roAAmMaTa 4YacT OT NpeTeHAMpPaHUTE NPUHOCK Ca
HEeroBo /IMYHO AeN0 N NOCTUTHATU C HEroBOTO y4acTue.

4. 3HaUMMOCT Ha NPUHOCUTE 32 HAyKaTa U NPaKTUKaTa

AKTYa/sIHOCTTa Ha u3cnenBaHUATa B 06/1acTTa Ha pelaBaHeTO Ha NpPaBu M 06PaTHM 33434M 3@ YNCNEHO
MmogesnpaHe, aHaiM3, ONTUMM3ALMA U CUHTE3 Ha eNIeKTPOMArHWTHWU Mojeta U CBbp3aHMTE C TAX
XapMOHWYEH aHaNM3, TOMJIMHHU U MEXaHWYHWU CbCTOAHUA MPABW HAay4YHO-U3CNen0BaTeNCcKaTa paboTta Ha
4oL, PU30B KaKTO M MNOCTUITHATUTE HaYYHU MU HAYYHO-NMPUIOKHM U YUCTO NPUNOXKHM NPUHOCU B HEFOBUTE
TPYyAOBE Ca 3HA4YMMM 3a HayKaTa, NpaKTMKaTa U obpasosBaHmeTo. OueHABAM BMCOKO HayyHUTE TPyZoBeE,
Ny6ANKYBaHN B MeXAYHAPOLHWN CIUCAHUA.

Pa3spaboTkuTe M NybaMKaLmMmTe ca C BUCOKO HAy4HO HMBO M AOCTAaTbYHM KAaTO KosimyecTBo. [ocTurHata
e [OoCTaTbyHa CTeneH Ha MonyaApu3MpaHe Ha HAUMOHA/NHO M MEXXAYHAPOAHO HMBO M HAMb/HO
npeacrasAT yyebHaTa M HayyHO-M3CNAeA0BaTe/NICKATA AENHOCT Ha KaHauAaTa. ToBa HeABYCMMUCNEHO ce
[0Ka3Ba U OT rosiemns 6poit UMTUPAHUS, KAaKTO M OT roieMmmnsa 6pon A0roBopu 1 NPOEKTU C BHeAPsSBAHUA
Ha pa3paboTKUTe B NpaKTMKaTa.

5. KpuTUUHU 6enexxku n npenopbKu

Hamam KpuTUYHM 6enexkn KbM paboTtaTa Ha KaHauaaTa. NpenopbKata My e Aa NpoabAXM Aa paboTn
33 MOCTUrAaHETO Ha HOBM Pe3ynTaTh B 061aCTTa Ha TEOPMATA M MPAKTMKATA HA EIEKTPUYECKUTE MALLNHMU.
PaboTun cbM MO MHOTO MPaKTUYECKM 3aZa4M C KaHAMAATa U Ce y4yaBaM, Ye HAMEPEHUTE TEXHONOMMYHU
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Kosnoayh, Kakto n B pasnmuHute BELL 1 ocobeHo 3a TAXHaTa TeopeTMyHa 0OOCHOBKA 3a MPAKTUYECKOTO
UM NpunoxKeHue). He e HeobxoaMMa NpeKaneHa CKPOMHOCT.

3aknioueHue

Bb3 ocHOBa Ha 3aMoO3HaBaHeTO C NpeAcTaBeHUTe Hay4YHW TPYAOBe, TAXHATa 3HAYMMOCT, CbAbpXKawmTe
ce B TAX HAyYHW M Hay4YHO-MPWJIOKHW NPUHOCK, KaKTO K (aKTa, Ye No NOBEYEeTO MOoKasaTe/ M KaHaANLATbT
3HAYMTE/NIHO HaABUILIABA MUHMMANHUTE W3UCKBAHWA CbrNacHO [paBWAHMKA 3a ycnoBuATa M peja Ha
3aeMaHe Ha aKafeMM4yHU AabXKHOCTM B TY-Codua (eumc crnpaskama), HaMMpam 3a OCHOBaTeNHO Aa
npeanoxa

pou. a-p MNnameH MunaHos Pusos
[a 3aeme aKafeMUyHaTa ANbXKHOCT ,,npodecop” B npodecnoHanHo HanpasneHue 5.2. ,EneKkTpoTexHuKa,
€/1eKTPOHMKa M aBTOMATMKA" MO HayyHaTa cneumanHocT ,EnekTpuyeckn mawuHW’ 3a HyxXguTe Ha TY-
Codwus.

[ata: 24.06.2021 r. YEH HA HAYYHOTO KYPWU: ...,
/npod. a-p nHX. AHren Llonos/

CranoBuIe N0 KOHKYPC 3a 3aeMaHe Ha akaJeMUYHa JUIkKHOCT npodecop 1o [TH 5.2., cienmanuocr: ,,Enexrpuaecku
mamman", [1B: 6p. 25 ot 26.03.2021 T.
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POSITION

in a competition for the academic position of "professor" in
professional field: 5.2. "Electrical engineering, electronics and automation"
scientific specialty: "Electric machines"

announced in State Gazette: issue: no. 25 of 26.03.2021, Ne of the procedure E® 83 — A13 - 56
with candidate: Plamen Milanov Rizov, PhD, Associate Professor
Member of the scientific jury: Angel Belchev Tsolov, Prof. PhD Eng.

1. General characteristics of the research and scientific-applied activity of the candidate

The only candidate in the competition, Assoc. Prof. PhD Plamen Milanov Rizov is a lecturer at the
Department of Electrical Machines at the Technical University of Sofia. His research activities are focused
mainly in the field of the announced competition. The candidate participates in the competition with 51
papers of which 50 are scientific articles and reports and also a monograph. The monograph, 50 scientific
papers, which are outside the dissertation are accepted for review. One textbook (co-authored textbook),
3 textbooks and 21 projects (supervisor of 5 and participant in 16). Information on 33 citations is also
presented. Outside the competition the candidate presents 67 projects and developments (leader of 9
and participant in 58)

Specifically for the candidate's activity is that it covers original solutions and problems with the use of
modern research methods, which at the same time are associated with convincing and useful
implementations of the results. Such research and applied activity requires constant supplementation and
updating of knowledge and skills in the methods and means for research and design and mastering of new
technological techniques. Scientific publications are formed into three groups, which | classify in the
following scientific fields:

1. Monographic work (group B3) in the scientific field of the competition: “Modern insulation systems

for high voltage electric machines”

A study and analysis of the thermosetting insulation systems used in the Republic of Bulgaria and the
world with heat resistance class F, the technologies for their production and the insulation materials
ensuring the achievement of parameters of the insulation systems of this type have been made. Based on
the analysis, 3D models for computer modeling of the force of the electromagnetic field on the stator
winding are synthesized, through which the deformation of the front joints of the stator winding and its
influence on their insulation is studied and analyzed.

2. 2. Publications - formed in two subgroups:

2.1. Research and analysis of asynchronous, synchronous, DC electric machines and transformers, using

methods for computer modeling of electromagnetic and temperature fields

This area of the candidate's activity covers 37 works [1, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 17, 18, 21, 22,
23, 24, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 44, S1, S2, S3] - The essence of the
developments in this field is the creation of methods and approaches for research and analysis of a
number of parameters and characteristics of electrical machines and transformers. They have developed
new approaches for research and analysis of electrical machines, combining the capabilities of computer
modeling of field processes using 2D and 3D models for numerical modeling and proprietary
mathematical algorithms and software applications for processing results in the middle of the
programming language Fortran, Matlab / Simulink and Excel

2.2.Research and analysis of processes in electrical systems that contain electrical machines and

transformers

In this area the candidate has submitted 7 papers [2, 3, 7, 19, 20, 25, 26]. The works are related to
research and analysis of transient and asymmetric modes in electrical systems, in which the main
elements are high-power asynchronous motors, synchronous turbogenerators and transformers. Own
computer models and experimental models for physical modeling of processes in laboratory conditions
have been developed.

| found a total of 33 citations, of which 27 are in scientific journals referenced and indexed in the
world-famous database of scientific information (indicator D12) and 6 in non-refereed editions with
scientific review (D1). Abroad, 9 citations of scientific publications referenced and indexed in world-
famous databases (Scopus) have been registered by foreign authors, of which 3 in the International
Journal Energy Conversion and Management with IF = from 4.38 / 2014 to 8.208 / 2020 and SJR = from
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1.789 / 2014 until 2.743 / 2020; 1 in the International Journal of Scientific and Technology Research with
IF =4.29 /2020 and SJR = from 0.12 / 2020.

| enclose a table (in an appendix), which illustrates the compliance of the quantitative indicators of the
criteria for holding the academic position of "professor" with regard to research and applied research,
according to the evidence presented by the candidate. With this, | positively assess the compliance of the
guantitative indicators according to the requirements of the current legislation.

Based on the above, | believe that most of the candidate’s research and applied activity covers
significant aspects of the wide field of electrical machines and at the same time has a good connection
with the practice.

A reference to the citations (group E) of the candidate's works is presented, which shows that the
candidate has 33 citations in editions referred to in Scopus and 6 citations in other editions.

The scientific activity of the candidate is proven also by information presenting the management and
the participation in scientific and educational projects, as well as by the given reference for management
or participation in contracts.

The presented materials show that the minimum national requirements for the academic position of
"professor" are met, and most of them exceed the requirements.

2. Assessment of the pedagogical preparation and activity of the candidate

The candidate is an established long-term lecturer in disciplines in the field of competition. Assoc. Prof.
PhD Eng. Rizov has over 30 years of experience at the Faculty of Electrical Engineering at the Technical
University of Sofia as a lecturer at the Department of Electrical Machinery (EM)“

Certificates for the pedagogical activity of the candidate are issued: 1 university textbook and 3
university textbooks (in e-version), with which he participates in the competition (Group E - item 23 and
item 24). The schedule of lectures for the last three years by Assoc. Prof. PhD Rizov significantly exceeds
the minimum requirements of 120 hours. At present he is a leading lecturer in the Bachelor's degrees in
the disciplines "Electrical Machines 1", "Electrical Machines 2", "Computer Modeling of Fields and
Processes" in Bulgarian and "Electrical Machines with Electronic Control" in Bulgarian and English. In ACS
"Master" is a leading lecturer in the disciplines "Generalized theory of electrical machines", "Synthesis of
electromechanical systems with electronic control" and "Numerical methods and modeling of circuits and
fields II" in Bulgarian and English (indicator G-643 t.) Additionally, the candidate has participated in the
development of curricula of the above disciplines.

Doctoral students: The candidate is a supervisor of two successfully doctoral students who proved
their potential and are currently lecturers at the Faculty of Electrical Engineering at TU-Sofia. One is Ch.
Assistant in the Department of General Electrical Engineering, and the second - assistant in the
Department of Electrical Machines (Group E 17).

With his many years of experience in research and teaching, the candidate has a significant
contribution to the adaptation of lecture material and laboratory exercises to the modern challenges of
the electrical industry and business development of relations.

3. Major scientific and applied contributions

The main scientific and scientific-applied contributions in the habilitation work and publications of the
candidate can be summarized as: The main scientific and scientific-applied contributions of the habilitation
work of the candidate can be summarized as: a systematized research, researches, analyzes and
modelings related to developments of new insulation systems for high voltage electrical machines. Their
numerical modeling by the finite element method is based on parameterized models.

The main scientific and applied contributions of publications beyond the equivalent of habilitation work
can be summarized as:

- An asymmetric quasi-stationary model has been developed for studying the magnetic field in the
area of the front parts of a synchronous hydrogenerator. The changes of the current densities of the
bandage rings along two transverse axes are determined. Heat losses are calculated and their influence
on the insulation of the bandage rings is determined,;

— A method has been developed for determining the time functions of the phase flux couplings taking
into account the actual saturation of the individual sections of the magnetic circuit of synchronous
turbogenerators, synchronous motors with permanent magnets;

— The Pohl method for calculating the magnetic conductivity of the air gap in a toothed structure has
been improved. This improvement allows a number of complex cases to be drastically simplified for
practical application;
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--The hypothesis has been proven that due to the peculiarities of operation of the excitation
synchronous generator with rotating rectifier, there is a large pulsation of the magnetic induction in the
poles of the inductor and the armature teeth due to the periodically repeating demagnetizing action of
the armature current;

- A methodology for selecting the type of rotor in the design of single samples and a series of
synchronous hydrogenerators with medium power has been developed;

- A method has been developed for studying the influence of the design of a low voltage winding on
the harmonic composition of a high voltage winding in transformers in their joint work with inverters
generating voltage with different harmonic composition;

-A method has been created for the study of transient processes in switching the power supply of
induction motors, which determines the optimal duration of the current-free interval, which will ensure
stable operation of the pump units;

-A new approach has been developed for determining the losses in the steel of the stator teeth in
synchronous motors taking into account the actual saturation of the steel in the height of the tooth;

-A new method for studying unbalanced forces of electromagnetic nature acting on the rotors of
vertical synchronous hydrogenerators has been created;

--Algorithm for analysis of the efficiency of synchronous machines with permanent magnets with
different stator windings has been developed. It is concluded that in a construction with a six-phase
winding the best combination is achieved between the achievement of good energy characteristics and
the value of the additional equipment;

-Algorithms for determining the harmonic composition of the magnetic induction in the air gap and
electromotive voltages, developed on modern methods for computer modeling of the electromagnetic
field in synchronous turbogenerators, synchronous and asynchronous hydrogenerators, synchronous
motors with permanent magnets;

- A complex approach for modeling and simulation of drive systems with synchronous motor with
permanent magnets, electronic converter and control subsystem has been developed;

-A new approach has been created for determining the scattering flux in the interpolar space, using for
the method for numerical modeling of the magnetic field in a synchronous hydrogenerator in the mode of
nominal load at inductive nature of the load;

- Computer models based on the finite element method for determining the electromagnetic force in
non-uniform air gap and its influence on the mechanical loads of the main units of the structure of
synchronous generators have been developed;

-An approach has been created for maximum reduction of 5 and 7 harmonics, by determining the
necessary phase shifting of the currents in the two independent zig-zag windings for low voltage in
transformers used in photovoltaic power plants;

- Solving rights and inverse problem and conducted adequate numerical modeling and study of
processes occurring in electrical devices, based on analysis of the distribution of electromagnetic field and
related thermal, mechanical and physicochemical states;

Applied contributions: The developed algorithms and approaches using computer modeling methods
are applicable at the design stage to determine a number of characteristics and parameters of electrical
machines; The developed approach for vibration research in the bearing units is implemented in the design
of hydrogenerator structures, manufactured in Elprom ZEM AD; The results of the research of the
properties of open-pole and non-open-pole synchronous hydrogenerators have been implemented in the
design and production of new constructions of hydrogenerators, manufactured in Elporom ZEM AD and IHB
Electric AD; Appropriate mathematical algorithms and software applications have been developed in the
middle of the Fortran and Excel programming languages for calculating the pulsation losses in the rotor of
a synchronous machine; The results of the analysis of the processes during the emergency shutdown of a
large turbogenerator in one of the large power plants in the Republic of Bulgaria have helped to reduce
the downtime, as a result of which large financial losses have been avoided.

The materials submitted by the candidate on the competition, all the research work and
implementations give me reason to believe that most of the claimed contributions are his personal work
and are achieved with his participation.

4. Significance of contributions to science and practice

The topicality of the research in the field of solving straight and inverse problems for numerical

modeling, analysis, optimization and synthesis of electromagnetic fields and the related harmonic
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analysis, thermal and mechanical states makes the research work of Assoc. Prof. PhD Rizov as well as the
achieved scientific and scientific -applied and purely applied contributions in his works significant for
science, practice and education. | appreciate the scientific papers published in international journals.

Developments and publications are of a high scientific level and sufficient in quantity. A sufficient
degree of popularization has been achieved at national and international level and they fully represent
the teaching and research activities of the candidate. This is unequivocally proved by the large number of
citations, as well as by the large number of contracts and projects with implementations of the
developments in practice.
5. Critical remarks and recommendations

| have no critical remarks on the candidate's work. My recommendation is to continue working to
achieve new results in the field of theory and practice of electrical machines. | have worked on many
practical tasks with the candidate and | am surprised that the found technological solutions and
developments are saved as achievements in the applied materials (implemented in Kozloduy NPP, as well
as in various HPPs and especially for their theoretical justification for their practical application). Excessive
modesty is not necessary.

Conclusion

Based on the acquaintance with the presented scientific papers, their significance, the scientific and
scientific-applied contributions contained in them, as well as the fact that on most indicators the
candidate significantly exceeds the minimum requirements according to the Regulations on the terms and
conditions of academic positions in TU- Sofia (see reference), | find it reasonable to suggest:

Assoc. Prof. PhD. Plamen Milanov Rizov
to take the academic position of "professor" in a professional field 5.2. "Electrical Engineering, Electronics
and Automation" in the scientific specialty "Electrical Machines" for the needs of TU-Sofia.

Date: 24.06.2021 r. MEMBER OF THE SCIENTIFICJURY: .....ccoviiiiiiiiiiiiinnnns
/ prof. Dr. Eng. Angel Tsolov /
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