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PeweHns Ha pbKOBOAHMTE OpraHM 3a o0O0sfiIBABaHe Ha KOHKypca:
Mpouenypata 3a 3aemMaHe Ha akageMuyHaTa OAbXHOCT rpoghecop e cTtapTupaHa C
peweHne Ha KC Ha kaTtegpa ,Enektpuyeckn mawmnu®, Npotokon Ne 37/08.02.2021 r.,
noTBbpAeHO C peweHne Ha PC Ha ,EnektpotrexHmyeckn akyntet”, [MpoTokon
Ne 11/09.02.2021 r. n c lNpotokon Ne 3/24.02.2021 r. Ha AC Ha TY-Codusa. Cbe
3anosef Ha Pektopa, Ne OX-5.2-50 ot 13.05.2021r., cbM Ha3Ha4eHa 3a y4yacTue B
Hay4YHOTO XYpMW.

1. O6Lwu nonoxeHuns u uorpacpmyHu gaHHU

Kpamku 6uoepagbuyHu OaHHuU. KaHgngatsT, gou. Pusos, e pogeH npes 1960r.
3aBbpliBa CpedHoO TexHuyecko obpasosaHne npe3  1980r., cneumanHocT
.l IpOMULLNEHa enekTpoHuka“ B rp.Kioctenamn. Bucwe obpasoBaHune 3aBbpLuBa npes
1990r ¢ npngobuTta kBanudukaums maructop ,HxXeHep no Enekrpmyeckn mawmnHm"
B KaTeapa Enektpunueckn mawmHm, EnektpotexHunyeckn cdakyntet Ha TY Codwms.
Mpe3 1991 r. e 3a4ncneH Ha peoBHa acnupaHTypa B cbata kategpa. Ot KOnn 1993r
Ao OktomBpu 1998r 3aema ANBXKHOCTUTE ACUCTEHT M CTapLlinM acucTeHT. [pes3 m.
MapT, 1999r ycnewHo 3awmTaBa gOKTOpaHTCcKa Te3a 1 nonyyasa OHC ,[oktop“ no
cney. Enektpuyeckn mawwuHu, wndpbp 02.04.04. Oo m.Mapt 2002r e rnaseH
acucTteHT. C NpoTtokon Ne6/18.03.2002r. BAK npu MuHucTepcku cbeeT Ha Pbbnrapus
MYy rnpucbXxga Hay4HoTo 3BaHune ,JJOUEHT“ n kato TakbB paboTn gocera. PbKo8OOHU
y4ebHo-aOMuHUCMpamueHU 0OeliHocmu, KOUTO wu3nbriHsea: oT 2015r. gocera e
3amMecCTHUK aekaH no yyebHata genHocT Ha EnektpotexHunyeckn dpakynteT (EP) npu
TY, Codus; YUneH e Ha PakynTeTHUTE CbBETU HA ED 1 Ha PakynTeTa 3a PpPeEHCKO
oby4deHune no enekrpomHxeHepcTBo (PPOE), kakTto U Ha HayyHuTe cbBeT Ha ED un
Ha YuunuweTto 3a goktopaHtTy npu ®OOE. PvkoBoguten Ha ekunute Ha ED ot
NpodeCcMoHaNHOTO HanpaBneHue 5.2.“ENekTpoTexHNKa, ENEeKTPOHMKa N aBToMaTmka“
32 U3roTBSHE Ha [JOKMaauTe 3a M3NbJIHEHME Ha KpuTepuuTe: B MporpamHaTa
akpeguTaums Ha obyyeHneTo B OHC ,a0KTOp“no JOKTOpaHTCKU nporpamu Ha E® 3a
nepuoga 2010r. pgo 2016r. u Ha kpuTepumte, yTBbpAeHM oT HAOA 3a
MHCTUTYLMOHANHa akpeauTaumss Ha NpodpeCUoHanHOTO HanpasfieHWe 3a nepuoa
2011 po 2017r., kakTo 1M Ha [oknaga 3a caMoOOLlEeHKa OTHOCHO npouefyparta 3a
lMporpamHa akpeautTauus Ha cneynanHocTuTe B NPodeCcMOHanHOTO HanpasneHme Ha
E® B nepnoga 2016 go 2021r.



2. O6wo onucaHue Ha npeacTaBeHuTe matepuanu. KaHgmaaTtsT e npeacTaBun
3a peueHaunpaHe o6wo 50 Hay4HM Tpyaa: aBTopedepaT 3a 3awmteHa OHC ,gokTop®,
xabunutaumoHeH Tpya-moHorpadgus, 11 nybnukauum oT rpynaTta ¢ nokasaten 7, 34
nybénukaumm ot rpynarta '8 u 3 nybnukaumm ot rpynata 3; YHUBEPCUTETCKM Yy4EOHUK
n3g. 2015r. ,KomnioTbpHO MoAenupaHe Ha noneTta v npouecu’, kKato cbasTop; 19
Opos HaumoHanHu (5 oT KOUTO, PHLKOBOAEHN OT KaHAnAaTa) n 2 6pos MeXXayHapoaHU
Hay4HO-M3CnegoBaTENCKN NPOEKTa.

NMprnemam 3a peueH3npaHe BCUYKM HAayYHW TPyOooBe M Hay4YHOM3CIe4oBaTesCKu
pa3paboTkn, KOUTO Ca OTpaseHWn B CNUCbKa C TOYKATE 3a WU3NbAHEHWE Ha
MUHUMANHUTE HaUMOHaNHN N3NCKBaHUS.

CepnosHo BHMMaHMe TpsbBa ga ce oO6bpHEe Ha nNpeacTaBeHus xabunmtaumoHeH
TpyA-moHorpadpust  ,CbBpEMEHHN W30MALMOHHM CUCTEMM 3@ BUCOKOBOJSITOBU
enektpudeckn MawwuHu®, Codmsa 2019, WspatenctBo AsaHrapg [Mpuma.
MoHorpaduata npaBn BrneyaTrieHMe CbC CMHTE3UPaHUsS nperneq Ha pesynrtatn oT
AbnroroguwHaTa Hay4yHO-u3cnegoBaTernicka 4eWHOCT Ha KaHaugaTta, nocBeTeHa Ha
Npoy4BaHMs N U3CneaBaHus, MOAENUpPaHe N ekcrnepMMmeHTanHa paboTta, B obnacrra
Ha HOBUTE M30NAaLMOHHN CUCTEMM 32 BUCOKOBOMTOBU ENTEKTPUYECKN MALLIVHW.

OKOHYaTenHo paBHOCMeTKaTa 3a U3MNbSIHEHWE HA MUHUMMANHUTE HaUWOHANHM
N3NCKBaAHWS, NO KaTeropunTe nokasaTenv, nokasea CnegHoTO: MO rpynuTe nokasaTtenu
A n B, kaHangaTbT mMa HeobXxoaMMMNS MUHUMYM, @ CTENEHTa Ha yOoBneTBOpsiBaHE
Ha HeobXoOMMMUSI MUMHMMYM MO OCTaHanuTe rpynu nokasaTenu € npeacrtaBeHa B
jonHarta tabnuua:

Mpyna r a E XK 3
nokasartenu

Heobxogum 250 100 220 120 20
MUHUMYM

Bpon To4ykm Ha 448 282 398 643 30
KaHguparta

B 3akno4eHue, kKaHOMOATbLT HAOXBbPIISA 3HAYUTENHO HEODXOAUMUS MUHUMATIEH
Opown TOYKM OT HaLMOHAINTHUTE N3NCKBaHMA NO BCUYKKM Nokasatenun. CbabpxkaTenHaTta
4YacT Ha npeacTaBeHUTE HayyHU TpPyOoBe € Ha HMBO M KaTeropuyHo ce oTnn4asa C
Hay4HW, HAYYHO-MPUITOXHU N NPUNOXHU MPUHOCH.

3. O6wa xapakTepucTMka Ha Hay4YHou3criefgoBaTesickata WM HayvHo
npunoXHaTta AeMHOCT Ha KaHauApara.

[MeTTe BposA NPOEKTU, PbLKOBOAEHU OT KaHaAuMAaTta, Bb3NOXeHU oT , TexHonormm
EOOL" Ha TY, Codwmsa, ca ¢ KOHKpeTHa NpunoXxHa HacodeHocT. [1bpBuTe gBa ce
OTHACAT 4O MOLEePHU3aUMS Ha MHPOPMALIMOHHO-perncTpmupatla cuctema u Ha CTeH[,
3a nsnutBaHe Ha Tun enekTpoasuratenu B AELL Koanoayin. OctaHanuTe Tpm gorosopa
ca NnocBeTeHU Ha u3MepBaHe NapamMeTpu Ha mM3onauusata Ha HaMOTKM U aHanui Ha
CBbp3aHuUTE C TAX MPOLIeCU Ha CTapeeHe, KakTo U Ha TexHu4ecka OnarHoCTuKa Ha



CUNoBu kabenun n Ha TeXHUYECKOTO enekTpoobopyaBaHe Npu cneunuyHn pexmvn B
AEL, Kosnoayn.

KanomgatbT € y4yaCcTHMK B [Ba MEXAyHapo4HW HayydyHM W obpasyBaTenHu
NpoeKTa 1 ABaTta NocBeTeHN Ha NogobpsiBaHe HUBOTO Ha MHXEHEPHOTO obyyeHue:

- Mpoekt TEMPUS (1994-1997r) ¢ uen nogobpsiBaHe Ha WHXEHEPHOTO
o6Gpa3oBaHue, CBbP3aHO C EKOMOMMYHUTE U3TOYHULM Ha EHEPIIUS;

- MpoekT no mobunHocT, mHaHcupaH oT nporpamarta ,JleoHapao na BuHumn®
(2001-2003r.), 3a oOy4yeHne Ha oByunTenun Npu cb3gaBaHe Ha MyNTUMEOUNHU
ANOAKTUYHN MaTepuanu, n3nonssaHu B y4ebHMs npoLec No TEXHUYECKN HaYKMN.

OcHoBHaTa 4acT OT Hay4yHou3cregoBaTesnckata u HaydHO-NpuoXXHaTa AenHOCT
Ha KaHOugaTa ce oTHacsa [0 wu3cnegBaHe W nogobpsiBaHe Ha  PEXUMHU
XapaKTEPUCTUKN HA CUHXPOHHUTE XuaporeHepatopu; uscrnegBaHnsa n paspaboTtku C
Len noBvWaBaHe Knaca Ha eHeprumHa eekTUBHOCT Ha eneKkTpU4eckn MalunHU C
BbBEXJaHEeTO Ha HOBa M30MaLMOHHa cMcTemMa Ha HaMOTKUTE.

He moxe ga He ce B3eme npes BuA, Makap 1 MHOpMaTUBHO, Ye OCBEH rpynaTa
AOroBOpu, BKIIOYEHW B CNUCbKa 3a M3MbJIHEHME Ha HaUMOHANHUTE MUHUMAasHU
N3NCKBaHUA, KaHANMO4ATLT npunara owe JOoNbfHUTENEH CNUCBK OT 9 AoroBopa, Ha
KOUTO € Bun pbKoBOAMUTEN M oule 58 goroBopa, B KOMTO TOW € Bun y4yacTHuK. Tesun
AaHHW ca CBMAETENCTBO 3a OorpoMHa no obem Hay4HO-u3crnegosaTencka paborta,
CBbp3aHa C Hay4yHM aHanusn, cepuosHa ekcrnepumeHTanHa pabota n Haun-Bede
NpefoCTaBAHETO Ha OTFOBOPHM W TOYHW EKCMNepPTHU TexHUYeckn peweHunsa. [lo
ronsimaTa 4acT OT NPOEKTUTE Ca CBbP3aHM C pellaBaHe Ha KOHKPETHU, B HAKOM Criyvaun
KPUTUYHM NpobriemMun 3a TbpCEHE N aHanM3 Ha NPUYUHUTE 32 Bb3HUKHANN aBapUnHU
PEXMMUN U YaCTUYHU NOBpean, ApYr1 NPOEKTU ca OpPUEHTUPaHM KbM nogobpsisaHe Ha
PEXUMHM XapaKTEPUCTMKM M MOBULIABAHE Ha eHepruriHata eq@eKTUBHOCT Ha
ereKkTpuyeckn MaluHW Ype3 YycnewHa AuarHocTMka W Han-Bede-C  ycrnelHa
MOAepHM3aLns
4. OueHka Ha neparorMyeckata noArotToBka M AEMHOCT Ha KaHAauparta
HenocpeacTBeHn NUYHM BNeYvaTrneHnsa HAMaMm, HO npeacTtaBeHaTa AOKyMeHTaums no
KOHKypca MW [JaBa OCHOBaHMETO [a HanpaBs cnegHuTe [OBe 3aKNHYeHUs:
1. He3aBucrMmo OT HeroBaTa agMUHUCTPATUBHA 3aeTOCT, Npe3 nocneaHnte 3 y4ebHu
rOAWHU KaHANOATHT MMa JOCTa BUCOKO NIEKLMOHHO HaTOBapBaHe CpeaHO rogmLHo no
214 yaca nekuuu; 2. KateropnyHo cynutam, 4Ye negarormyeckaTta noarotToBka Ha gou,.
PusoB e Ha BWCOKO HMBO. 3aKNYEeHUETO € MNOAKPENeHO OT creaHuTe ¢akTu.
M3naraumatr  npeg  cTygeHTMTe  Ha  cneumanHoctute  EnekTpoTexHuka,
EnektpoeHepretuka un Enektpoo63aBexnaHe, EnekTtpoHuka v MeHUOXMBHT B
eneKkTpoeHepreTnkata JieKUMOHEH MaTepuarn no enekTpMYecKkn MalluHM MnoKpusa
eHa MHOro Lwupoka HayyHa obnact. 3a OKC bakanaBbp: OCHOBEH KypcC
Enektpnyeckn mawmnu | n 1l yact, KomnioTbpHO MogennpaHe Ha nosieta u npouecw,
EnexkTpuyeckn mMalwmHn ¢ eneKTpoHHO ynpaBneHne (Ha 6Gbnrapcku n Ha aHrmnnckn),
Enektpnyeckn mawmHm mn anapatm. 3a OKC Maructbp: O6obuieHa Teopust Ha
eneKkTpu4eckuTe MalimHu, YucneHn meToam U MoAenupaHe Ha Bepurn u nosneta,
CWHTEe3 Ha eneKkTpoMalLNHHN CUCTEMU C eNEKTPOHHO ynpasneHne. Cuntam, Yye TakbB
NeKUnoHeH guanasoH Moxe fa 6bae nokpuT camo OT npenogaBaTten C BUCOKa



negarormyecka noarotoeBka, CbC 3aabnboyeHwn TeopeTn4Hn w”n npoBepeHn B
npakTnKkaTta Hay4YH”" no3HaHnd B MHOIO LLUMPOKaTa Hay4Ha obnact Ha EIIEKTPNYHECKUTE
MaLwnHW.

[Meparormyecknte ymeHuss Ha aou.PusoB M uMHTepecbT KbM MNoBULLABaHe
Ka4eCTBOTO Ha WMHXEHEPHOTO obpasoBaHWEe Yy Hac KaTeropuyHo nporiMyaBaTt oLlle
KakTo OT y4acTMeTO My B [BaTa MexayHapoaHu obpasoBaTernHu NpoeKkTa: NpPoekT
TEMPUS wn npoekt MobunHocT, cnoMeHaTu no-rope B T.3 Ha peLeH3usaTa, Taka u oT
PBKOBOACTBOTO Ha eknnu Ha ED oT npodecnoHanHoTo HanpasneHue 5.2: no KOHTPos
Ha KpuUTepuMTe 3a OueHKa Ha nporpamHarta akpeautauusi no OOKTOPaHTCKUTe
nporpamn Ha E® n Ha kputepuute, ytBbpaeHn ot HAOA 3a MHCTUTyuMOHanHa
akpeamTaums Ha NpodecnoHanHoOTo HanpasneHue 5.2.

5. OCHOBHM Hay4YHU U HAY4YHONPUNOXHU NPUHOCH.

lMo-0emalnHuam aHanu3 o CcbWecmeo Ha HaydYHama rpooyKyusi Ha
KaHOudama, pasbupa ce 3arnoyea c rpedcmaseHuUsi xabunumauyuoHeH mpyo.
XabnnutaumoHHMAT TpyAa-MoHorpadmsa ,CbBpeMEHN WM30NaLMOHHM CUCTEMM 3a
BMCOKOBOSMTOBM  €MeKTpMYeckM MaluHK® npeactaBnsBa  UANOCTHO  M3rpageH
Hay4YHOM3CcreaoBaTencku TPyd, BKKOYBALL, MNpOy4YBaHe Ha CblUecTByBalLUTE
N30NauMoHHM MaTepuanu u Ha CbBPEMEHUTE U3ONALUMOHHN CUCTEMUN, TEHAEHUNNTE
3a pasBuUTME U TEXHUYECKUTE XapaKTEepUCTUKM Ha WU3NOM3BaHUTE B MOMEHTa
TeXHOMNornn 3a n3paboresaHe Ha M3ONALMOHHW CUCTEMU OT Matepuann C pasfimyHu
kayectBa. [lpoBedeHn ca CpaBHUTENHW €eKCNepuUMEHTanHn u3cneaBaHns Ha
HanNU4YHMA B MOMEHTA TUMN WU Ha HOBOMPOM3BELEHM CEKUUM Ha BMCOKOBOSITOBU
MaLLUWHKW. YCTaHOBEHO €, Ye n3MepeHnTe CTOMHOCTU Ha tgd Npu HoBoONpomnsBeaeHUTEe
CEeKLMM ca 3Ha4YMTENTHO MO-HUCKM B CpaBHEHWE C Te3n Ha ctapute. lNpeacraBeHnsT
noapobeH p1HAHCOBO-TEXHNYECKN aHANN3 Ha CbBPEMEHHUTE NU30MaLMOHHN CUCTEMU
AaBa OTroBOP KOS OT Bb3MOXHUTE M30MALMOHHU TEXHOSOMMK € 3a npenopbyBaHe.
KaHomoateT [okasBa, Ye B TEXHUYECKO OTHOLUEHME CbC 3Ha4uMTenHo no-gobpu
nokasatenu e wusonaumoHHata cuctema c “texHonorusa VPl (vacuum pressure
impregnation)” B cpaBHeHne c¢ “rexHornoruaTta RR ( resin rich)”, Tl kKaTo npu egHakem
apyrun nokasartenu gebenvHarta Ha usonauusita Ha nbpeaTta € 30 o 40% no manka.
OcB0o60aeHOTO MACTO ce 3anbfiBa C NpoBoAHUUN. Mpn Te3n ycrnoeust N3BbpLUEHUTE
NPOBEPOYHN €MNEKTPOMArHUTHN M3YUCIIEHNSA NoKas3BaT yBennyaBaHe MOLLHOCTTa Ha
BMcokoBonToBute reHepatopu ¢ okono 14 po 30 %. HayyHuTe npuHOCKM ca C
NPUNOXHA 3HAYMMOCT, MOTBbPAEHM OT EKCNEePUMEHTarnHN pe3ynTtaTu C BUCOKA CTeNeH
Ha poctoBepHocT.  OcobeH akueHT npeacTaBndBa HanpaBeHaTa ekcnepTHa
TexHun4yecka npenopbka ga 6bae npegnoymTtana TexHonorusata VPI npu nspaboTtkata
Ha M30NauMOHHM CUCTEMWU 3a BMCOKOBOMTOBUTE €efl.MaluHW. Hay4yHONpunoXHWAT
NPMHOC Ha MOHorpadusiTa OTHaAcAM KbM rpynarta-u3cnegBaHe U NOTBbpXAaBaHe
edeKTMBHOCTTA Ha HOBA TEXHOJOIMS.

B nybnvkaumute oT rpynaTta nokasatenu I Hay4HUTe NpMHOCKU Ca CBbP3aHu C
pa3paboTBaHETO HA KOMMOTbPHU CUMMYNauMOHHN Moaenu ¢ nanonssaHe Ha MKE |,
Matlab — Simulink n FFT meToaun. Hay4yHuTe npuHocu (Cb3gasaHe Ha U34YUCNUTENHN



MOAENN N HOBU NOAX0AM), @ HAay4YHOMNPUIOXHUTE (NofydaBaHe Ha NOTBbPAUTESHU
dakTn) ce oTHaCAT OO onpefensiHe Ha EeNeKTPUYEeCcKM U MarHUTHU BESTUHMUHU U
napameTpu Ha enekTpudeckn MalUHWU NpU U3MEHEHME Ha eneKkTPOMarHUTHU
HaToBapBaHMUs W/ WUAN KOHCTPYKTUBHM NapamMeTpu, C Bb3MOXHOCT fa 6baar
OTYETEHN BBLB BBL3MOXHO MO-rofidMa CcTeneH peanHuTe paboTHM YCnoBUS W
KOHCTPYKTUBHUTE OCOBEHOCTN Ha MaLUNHUTE.

WHTepec npefcraBnasart rpynata nybnukauumm, nuscneaBaHusita n pesynratuTte,
B KOUTO ce 6asupaT Ha BbBEeAEHUs OT aBTopa OBYMEPEH U3YUCIIUTENEH Mogen.
TokoBeTe B cTaTtopHuTe (pa3n ce 3agaBaT C TEXHUTE MOMEHTHM CTOMHOCTH,
TpeTupaHu Npu aHanmsa Kato ouKkcMpaHuM TOKoBM Bb3byautenn. MarHMTHOTO none
ce pasrnexga kaTto ctaunmoHapHo. OBeKT Ha m3cneaBaHe C M3MOoN3BaHETO Ha TO3u
MOZES B MOBEYETO Cllydan ca CUHXPOHHMUTE MaLUMHN U NO-CreunanHoO CUHXPOHHUTE
xungporeHepatopu. Kbm rpynata nokasatenu [T ToBa ca nybnukaummnte [ [(7.1; 7.6;
7.8;7.10; 7.11); (8.14;8.17 ;8.18; 8.22; 8.24; 8.27; 8..31; 8.32).

Obnactta OT €enekTpoTEXHUYECKM npobnemm un oOeKkTU-NpegMeT Ha
nscnegBaHe, pesyntatute M nNpuHocute B nybnukauuuTe, OTroBapsWM Ha
nokasaten 8, e gocta wupoka. [lo Te3n npuumHM oTbBensisBam camo rpynute
nyénukaumm, KoMTo MmaT obuia Bpb3ka M o6, MaeeH 3amMuUCbsl U BbpPXY KOWTO
cumTam, ye TpsabBa aa ce akueHTupa. CreyuanHo eHUMaHue criedea 0a ce 0bbpHe
Ha Hay4YHUTE M HAYYHOMPUITOXHUTE MPUHOCKU, OTHaCAWM Ce A0 W3YUCIUTESTHM
pe3ynTtaTtu, aHanunsmn n NpoBEPKM Ha KPUTUYHN CbCTOSAHUS, PUCKOBN HaTOBapBaHUs—
MHOYKUWK, TemnepaTtypu; enekTpoMarHMTHM cunu, Bogewm [o gedopmauum B

npobnemMHn obnactu (no-cneuyuanHo B 4YerHUTE CbeAuHeHus). Toea e rpynarta
pabotn '8.29 n '8.30, nocBeTeHN Ha nscnegBaHe Ha [OBYCKOPOCTEH aCUHXPOHEH
aBuraTen 3a CpeaHu MOLWHOCTM C BbBEXOAHETO Ha TpumepeH mogen (B Ansys
cpena).

B octananute nybnukauumn ot rpynata [ obektuTe ca pasnuyHu: nacnenBaHe
Ha NPEexoaHuTe npouecu Mnpu MNPEBKNOYBaHE 3axpaHBAHETO Ha AaCUHXPOHHM
ABuraTenn 3a CpeHo HanpexeHue, 3aaBwkBalum rpynu nomnenun arperatm (I7.2;
[8.26); aHanu3 Ha yctonuymBaTta paboTa Ha enekTpo3axpaHBallaTa cuctema 3a
cobCTBEHUTE HYXXAN HA MOLLLEH CUHXPOHEH TypboreHepaTop ([7.3); 3aBUCUMOCT Ha
LED napameTpy Ha ocBeTneHuMeto oT Temnepartypata ([7.4); uanocTeH
CUMYNaUMOHEH MOAEN Ha 3aABWXKBALLW CUCTEMU NPU Pa3NUYHK PaboTHU pEXNMMU,
BKMIOYBALLN CUHXPOHEH ABWraTten, enekTpoHeH npeobpasyBaten un ynpasnsasalla
nogcuctema (I'7.5) n T.H.

B 1.2 Ha PeueH3ndata ca npeactaBeHM CaMoO KONMMYECTBEHUTE MnokasaTenu Ha
nybnvkyBaHMTE HayyYHW TpyaoBe. Tyk crnegBa KpaTbK aHanuad Ha TsxHaTta
NpeAcTaBUTENHOCT. 3a NpPecTMXKHOCTTa Ha nybnukauunte roBopn akTbT, ve 23 oT
TSX Ca Ha aHIMNNCKN e3KK, KaKTO M MecTaTa, KbAeTo ca nyodnunkysaHu, Unn CbOTBETHO,
AoknagsaHu.KaHangatsT uma 3 6posd HayyHu nyGnvkaumm B CAMCaHUS C MMMAKT
dakTop 1 umnakt paHr (rpyna 3). Te ca: 1 6pon B Journal of Materials Processing
Technology Ha wuspgatenctBo Elsevier (IF = 0.856/2005, (SCOPUS, SJR =
0.758/2005)); 1 6pon B International Symposium on Electrical Apparatus and
Technologies, SIELA 2009, (SCOPUS, SJR = 0.1/2009) n 1 6pon B cbopHMKa Ha



mexgyHapogHata koHdepeHuma IEEE  Global Engineering Education Conference,
EDUCON, 2017 (SCOPUS, SJR =0.197/2017).

OtneyataHa e egHa ctatusa (2012) B OGBLMArapCckoTo HaAyyYyHO CnMcaHue
Electrotehnica&Electronica, E+E (rpyna I'8).

lonam 6Gpon cTatmm ca nybnukyBaHM B COOPHMUM Ha MeXOyHapoLHU
KOHdbepeHumn, npoBeneHn B bbnrapusa: International Conference on Electrical
Machines, Drives and Power Systems ELMA ('7-6 6pos npe3 2017 n 2019r; 8- 8
Opos npe3 2002, 2005, 2008, 2015); International Symposium on Electrical Apparatus
and Technologies SIELA (1 6pon (['7) npe3 2020r) n Balkan Conference of Lighting
(7, 1 6pown npes 2018r). lNybnukysaHn ca ctatm B COOPHULM HA KOHPEPEHUUS Ha
E®, TY-Codums-Electrical Engineering Faculty Conference, BUIEF( oT rpynata [7:
26p. npe3 2019 r. n 1 6pown npes 2020r).

HocTta ronam (26) e 6poat Ha nybnukaummte B Proceedings of the Technical
University — Sofia (F'pyna 8): 2009 (1), 2010 (3), 2012(1), 2013 (4), 2014 (4), 2016
(7), 2017 (3), 2018 (2), 2019 (2).

3acnyxaBa BHMMaHMe CbaBTOPCTBOTO B Ny6NUKyBaHUS YHUBEPCUTETCKM
y4yebHuk Pusos, I., A. iBaHoB, ,KoMniOTbLPHO MogenupaHe Ha nosieta un npouecu’.
Codus, Napatencteo Ha TY-Codumsa, 2015.

[obpe e aa ce nmat npea B1Ag 4OMbAHUTENHO (CaMO MHpOpMaTUBHO) KaTo BGpon
N MACTO Ha nybnukysaHe owe 11 nybnukauuu (B nutepsana mexay 2002 n 2012r.) B
n3gaHns n KoHepeHunn, KoUTo He ca BKNOYeHW B HaumoHanHus pedepeHTeH
CMUCBK M He ca NpeAcTaBeHN C KOMUA, HO YacT OT TAX ca Ny6rvKyBaHW Ha NPEeCTMKHN
MexgyHapoaHn KoHdgepeHuuu: International IGTE Symposium on Numerical Field
Calculation in Electrical Engineering, Graz, Austria, (2 6posa-2002); (1 6pown)
International Conference on Applied Electromagnetics [TMEC 2003, Nis,
Serbia n (1 6pon) Internationale Wissenscheaftliches Kolloquium Technische
Inuversitat 2003, limenau.

Kamo o6obweHue: npuemam cucTematmsaumsita Ha  KaHguagaTa,ue
npeAcTaBeHUTe HayyHW TPyAoBe pellaBaT Hay4YHO-TEXHUYECKU npobnemu n mumat
NPMHOCKU B CNegHUTEe TPU CbLUECTBEHU TEOopeTUKO-MpUNoXHM obnactm Ha
enekTpuyYeckuTe MaLlnHK:

1. W3cnepgBaHe W aHanM3 Ha aCUHXPOHHW, CUMHXPOHHW, MOCTOSSHHOTOKOBW
erieKTpuYeckn MalluvHu 1 TpaHcdopmaTopu, NOCPeACcCTBOM METOAM 3a KOMMIOTbPHO
MOZeNnMpaHe Ha enekTpoMarHMTHU 1 TonnuHHK noneta. [1], [5], [6], [8], [9], [10], [11],
[12],[13],[141,[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].

2. NacnegBaHe 1 aHanus3 Ha NpPoLecn B eNeKTpPUYeckn CUCTEMMU, KOUTO BKIOYBAT
enekTpuyeckm mawmHu u TpaHcdopmartopu. [2] [3], [7], [19], [20], [25], [26].

3. CbBpeMEHHN U30MNaLNOHHN CUCTEMU 3a BUCOKOBOSTOBM €MTEKTPUYECKN MALLNHU
[M1].
HoueHT Pn3oB e cbaBTop Ha NybrnnkyBaH yHUBepcuTeTckn ydebHuk (Y1. Pusos,
., A. MBaHoB.“ KOMNIOTHLPHO MOoAeNMpaHe Ha noneTta u npouecu®.

UHpopmayusi 3a sHedpsisaHUs: S2- [penoXeHUSaT NOAXO4 € MPUIOoXeH npu

NPOEKTUPAHETO U NPON3BOACTBOTO HA CUHXPOHHU XuaporeHepaTopu B “Ennpom 3EM*



Al n “UXB enektpuk* OOO. S3 - Pa3paboTeHusaT noaxon ce m3nomnsea npwu
obyyeHneTto Ha cTyaeHTM B EnektpoTexHunyeckn dakynteT Ha TexHUYecku
yHuBepcuteT — Codoms.

6. 3HaYMMOCT Ha NPUHOCUTE 3a HayKaTa U npakTukara

Bcekn Tpyn Ha kaHoupgata wuma  onpegernieHo  NpunoXxHa HacO4eHOCT.
MpegnoxeHnte Mogenun ce M3NON3BaT 3a u3crnedBaHe Ha PU3MKanNHU NposBU Ha
BENWYMHM U NapaMeTpu Ha efiekTpuyeckuTe MaluMHW, NMpoBepKa Ha xunotesn 3a
ApuYMHMTE  OBYCNoOBUNIM  aBapUMHW  Cnyd4anm WU KOHKPETHW  noBpeau B
eriekTpoTexHnyeckata npaktuka. PeweHn ca pen npaktnyecks npobnemu. He
LUUTMPaAM KOHKPETHU TpyaoBe, Tbi KaTo HAMAa TPy, KOUTO NpaBn U3KIoYeHne B ToBa
OTHoWeHne. YacTt oT paboTuTe ca Beye NpunoxeHn B ydyebHaTa npakTuka Ha
CTyOeHTUTE.

B cboTBeTCTBME C paBHOCMETKaTa npencTtaBeHa B T.2 Ha PeueHausiTa, OTHOBO
obpbLlaM BHUMaHWE, Ye KONMYeCTBEHNTE NoKa3aTenu Ha KputepumnTe 3a 3aemMaHe Ha
akageMuyHaTta ONbXHOCT ,npodpecop” ca 3Ha4YNTENHO HaaXBbPIIEHM.

OueBunaHo, Aou.Pn3oB e WNMPOKO TbpCeH KanauuTeT OT Hay4YHUTE U OT 3aeTute
B NPOMULLSIEHOCTTA U eHepreTMkaTa Ha cTpaHaTa TEXHUYECKU cpean, CBUOETENCTBO
3a KOeTO ca ronemMusT 6pon peanHu TeXHUYECKU NpobnemMu, aHanMsmpaHu B HEroBuTe
TPYAOBE, KAKTO M B HEroBUTE JOrOBOPHU pa3paboTku.

7. KpuTuU4yHM 6enexku un npenopbKuU.
EcTtecTBeHO, 3a fa ce pa3BnBame, TpsibBa Aa obpbllaMme BHMMaHMe Ha HewlaTa,
KOWUTO criefBa da ce hopMynupart no-npeunsHo u Morat ga ctaHat no-gobpe.

- Cyutam, 4Ye npu nsrpaxgaHeTo Ha paboTeH nNonesn MoLen 3aabiMKUTENHN ca
cnegHuTe [Be M3UCKBaHUA: AeduHMpaHe Ha rpaHnyHK ycrosus (nuncea npu 7.1,
7.10; I'7.11; '8.24) n npoesepka 3a 0ocmoeepHocm Ha Moleslume- CpasHeHue C
eKcrnepuMeHTasniHM UnNu ¢ pesynTtaTtu oT nUTepaypHU U3TOYHULM (Nnncea);

- MMpepnoxeHnaT AByMepeH MoAen Ha CUHXPOHHA MallMHa C €4HO UIN HAKOSKO
HanpeyHn cevyeHnd No ObIHKMHA Ha MallnHaTa, CbC 3ajafeHa pukcmpaHa MOMeHTHa
CTOMHOCT Ha TOKa BbB BCEKW OT KaHanuTe Ha cTatopa, UMa B WM3BECTHA CTeneH
PM3MYECKN CMUCHI, HO CYMTaM, Ye BOAM 0 AoCTa naenuampaHn peweHusi, 0cobeHo
Npun OTYMTaHe Ha cKocsaBaHeTO. TpsbBa ga ce uma npea BuA, Ye aHanuM3bT Ha BCAKO
e0HO TaKkoBa CeYyeHWe npeanonara MIOCKO napanenHo nore-6eskpanHo Abra
MalUMHa C NpaBOfIMHENHWN MO BMA KaHanu. He e nocoyeHo kak ce nosiyyaBa obLLoTo,
NpW cbyeTaBaHe Ha NOSTyYEHUTE YaCTHU peLLeHus.

- MoneBuaT mogen ot 7.1 He e oeuHMpaH npeumsHo, ocobeHo OTHOCHO Buaa
Ha CTaTOPHUTE TOKOBE-BEPOSATHO MOMEHTHU CTOMHOCTM.

- KaTo npexogHu Benn4mHM nyckoBuTE TOKOBE B CTaTOPHUTE pbasun Ha aABuraTens
ca HecuHycouaasnHu U He e pegHo aa ce mogenupar ¢ komrnnekcu: cTp.479 n 483 ot
18.30.

- 8. Jlnuumn BnevaTneHmsa n ctaHoBule Ha peueH3eHTa. OTpaseHu ca B
3aKM4YeHneTo.



3AKITIOMEHUE

TpyaHo Moxe fa ce obxBaHe orpomMHaTa no mawabu Hay4yHou3cnegoBaTesicka,
negarormyecka u AbnroroguiHa agMUHUCTPaTMBHA AENHOCT Ha KaHguaara. o rpynu
BCUYKM MOKa3aTenn OT MWHUMANHWTE HaUWOHANHW W3NCKBAHWSA Ca 3HA4YMTEsNHO
npensnbiHeHn. MoHorpadusaTa npasu BnevaTnieHne CbC CBOSATa 3aBbPLUEHOCT KaTo
Hay4eH Tpya, CUHTe3uparn ObMArorogullieH nacnegoBaTesiCkM OnuT, ekcnepumeHTanHa
pabota M HaydHO-enekTpoTexHW4ecka epyamuus. HayyHute nybnukaumm w
mMawabHaTta no obem Hay4yHO-u3cnegoBaTericka paboTa, ca CBbp3aHN C TEOPETUYHN
aHanuau, cepuvos3Ha M34YMcnuTenHa u ekcnepumeHTtanHa pabota CbC 3aBbplLuBaLL
pes3ynTtaT- NpefoCTaBsAHETO Ha OTTOBOPHU N TOYHWN €KCNEePTHU TEXHUYECKU peLLEHNS.
[ou.P130oB € npmusHaTt KkanaunTeT OT Hay4YHUTE U OT 3aeTUTe B NPOMMLLIIEHOCTTA U
eHepreTukaTa Ha cTpaHaTa TEXHMYECKN Cpean, CBMAETENCTBO 3a KOETO ca ronemMmusaT
OGpon peanHu TeXHUYECKN Npobnemu, aHanmMampaHu B HEroBuTe TpyaoBeE U B HETOBUTE
AOroBOPHU pa3paboTku. MNMOKPMBaAHUAT OT HEro rofisiM NeKLMOHEH AMana3oH B MHOro
lWMpOKa HayyHa o6nact Ha enekTpudecknmte MaluHW T[O npeacrtaBs  KaTo
npenogasaTtesn ¢ BUCOKa negarormdecka NoAroToBka, CbC 3a4blI00YEHN TEOPETUYHM
N NPOBEPEHN B MpaKkTMKaTa HayydHW No3HaHus. Bb3 OCHOBa Ha Ka3aHOTO OO0 TyK,
cyMTam 4Ye HanbNHO 060CHOBaHO Mora Aa npeanoxa gou. NnameH Pusos aa 3aeme
akageMuyHata AOnbXHOCT  ,nNpodecop” B NpoecnoHanHoOTo  HanpasneHue
5.2.ENeKTpoTexXHMKa, €eneKTPpOHUKa W aBToOMaTuKa, Mo cneuuanHocTTa
»ENeKTpnYecKkn mawumHu“.

Aata: 02.07.2021 PEL| EH3E HT:

(npoch. oTH PymeHa CTtaHyeBa)



REVIEW

in a competition for the academic position "Professor”,
professional field 5.2. Electrical engineering, electronics and automation,
specialty "Electrical Machines™

announced in SG no. 25 from March 26, 2021

with candidate: Plamen Milanov Rizov, Dr, Associated Professor
Reviewer: Rumena Dimitrova Stancheva, DSc, Professor

Decisions of the management bodies for announcing the competition: The
procedure for holding the academic position of professor was started with a decision
of the Constitutional Court of the Department of Electrical Machines,
Minutes Ne 37/ 08.02.2021, confirmed decision of the Faculty of Electrical Engineering,
Minutes Ne 11/09.02.2021 and with Protocol Ne 3 / 24.02.2021 of the AC of TU-Sofia.
By order of the Rector, Ne OXK-5.2-50 from 13.05.2021, | have been nominated to
participate in the scientific jury.

1. General provisions and biographical data

Brief biographical data. The candidate, Assoc. Prof. Rizov, was born in 1960. He
graduated from Technical high school in 1980, majoring in Industrial Electronics in
Kyustendil. He graduated in 1990 with a master's degree in Electrical Engineering in
the Department of Electrical Machines, Faculty of Electrical Engineering, Technical
University of Sofia. In 1991 he intensified his regular postgraduate studies in the same
department. From July 1993 to October 1998 he held the position of assistant and
senior assistant. In March, 1999 he successfully defended his doctoral thesis and
remained ONS "Doctor" in the specialty Electrical Machines, code 02.04.04. Until
March 2002 he was a chief assistant. With Protocol Ne6 / 18.03.2002 the Higher
Attestation Commission at the Council of Ministers of the Republic of Bulgaria has the
scientific title "ASSOCIATE PROFESSOR" and as such works so far. Management
training and administrative activities that are being implemented: since 2015 so far he
is Deputy Dean for Academic Affairs of the Faculty of Electrical Engineering (EF) at
the Technical University, Sofia; Member of the Faculty Councils of EF and the Faculty
of French Electrical Engineering (FFOE), as well as of the Scientific Councils of EF
and the School for Doctoral Students at FFOE. Professional team leader of the EF 5.2.
"Electrical Engineering, Electronics and Automation" for the preparation of reports for
the implementation of criteria: in the program for accreditation of training in ONS
"Doctor" in doctoral programs of the Faculty of Electrical Engineering for the period
2010 until 2016 and the criteria approved by NAOA for institutional accreditation of
professional development for the period 2011 to 2017, as well as the Report for self-
assessment of the procedures for Program accreditation of special activities in the EF
in the period 2016 to 2021.



2. General description of submitted materials.

The candidate is presented for review of a total of 50 scientific papers: abstract
for defended ONS "Doctor", habilitation thesis-monograph, 11 publications from
groups with indicator G7, 34 publications from group G8 and 3
publications from group Z; university textbook ed. 2015 "Computer modeling of fields
and processes”, as a co-author; 19 national (5 of which, led by applicant) and 2
international research projects.

| accept for review all scientific papers and research papers that are reflected in
the list of points for implementation at minimum national requirements.

Serious attention should be paid to the presentation of a habilitation thesis-
monograph "Modern insulation systems for high voltage electrical machines”, Sofia
2019, Avangard Prima Publishing House. The monograph makes an impression by
synthesizing an overview of the results of the long-term research activity of the
candidate, dedicated to research and development, modeling and experimental work,
using new insulation systems for high-voltage electric machines.

Finally, the balance sheet for fulfillment of minimum national requirements, by
categories of indicators, shows the following: by groups of indicators A and B, the
candidate has the required minimum, the degree of satisfaction of the required
minimum in the other groups of indicators is presented below:

Indicator groups: G, D, E, Z, H
A minimum of: 250, 100, 220, 120, 20 is required;
Number of points of the candidate: 448, 282, 398, 643, 30 respectively

In conclusion, the applicant significantly exceeds the required minimum number
of points from the national requirements for all indicators. The content of the presented
scientific papers is at a high level and definitely is characterized with scientific,
scientific-applied and applied contributions.

3. General characteristics of the research and scientific applied activity of
the candidate.

The five projects, led by the applicant, assigned by "Technologies Ltd." to TU,
Sofia, have a specific application. The first two refer to the modernization of the
information-registration system and to the stand for testing the type of electric motors
at Kozloduy NPP. The other three contracts are dedicated to measuring winding
insulation parameters and analysis of related aging processes, as well as to technical
diagnostics of power cables and technical electrical equipment at specific regimes at
Kozloduy NPP. The candidate is a participant in two international scientific and
educational projects, both dedicated to improving the level of engineering training:

- TEMPUS project (1994-1997) in order to improve engineering education related
to environmental energy sources;



- Mobility project, funded by the Leonardo da Vinci program (2001-2003), for
training of trainers in creating multimedia didactic materials used in the teaching
process of technical sciences.

The main part of the research and scientific-applied activity of the candidate refers
to research and improvement of regime characteristics of the synchronous
hydrogenerators; research and development in order to increase the energy efficiency
class of electrical machines with the introduction of a new insulation system of the
windings.

It cannot be ignored, albeit informatively, that in addition to the group of contracts
included in the list for the fulfilment of the national minimum requirements, the
applicant applies an additional list of 9 contracts of which he was the manager and 58
contracts in which was a participant. These data are evidence of a huge amount of
research work related to scientific analysis, serious experimental work and especially
the provision of responsible and accurate expert technical solutions. Most of the
projects are related to solving specific, in some cases critical problems for search and
analysis of the causes of emergency modes and partial failures, other projects are
focused on improving the mode characteristics and increasing the energy efficiency of
electrical machines through successful diagnostics and most of all - with successful
modernization.

4. Assessment of the pedagogical preparation and activity of the candidate.
| have no immediate personal impressions, but the documentation presented in the
competition gives me reason to make the following two conclusions: 1. Regardless of
his administrative employment, in the last 3 school years the candidate has 214 hours
of lectures; 2. | definitely believe that the pedagogical training of Assoc. Prof. Rizov is
at a high level. The conclusion is supported by the following facts. The lecture material
on electrical machines presented to the students of the specialties Electrical
Engineering, Electrical Power Engineering and Electrical Equipment, Electronics and
Management in Electric Power Engineering covers a very wide scientific field. For
Bachelor's degree: basic course Electrical Machines Part | and 1, Computer Modeling
of Fields and Processes, Electrical Machines with Electronic Control (in Bulgarian and
English), Electrical Machines and Apparatus. About ACS Master: Generalized theory
of electrical machines, Numerical methods and modeling of circuits and fields,
Synthesis of electromechanical systems with electronic control. | believe that such a
lecture range can be covered only by a teacher with high pedagogical training, with in-
depth theoretical and proven scientific knowledge in a very broad scientific field of
electrical machines.

The pedagogical skills of Assoc. Prof. Rizov and the interest in improving the
guality of engineering education in our country are clearly evident from his participation
in the two international educational projects: TEMPUS project and Mobility project,
mentioned above in item 3 of the review, and the management of EF teams from the



professional field 5.2: on control of the criteria for evaluation of the program
accreditation under the doctoral programs of the EF and of the criteria approved by
NAOA for institutional accreditation of the professional field 5.2.

5. Main scientific and applied scientific contributions

The more detailed analysis of the essence of the scientific production of the
candidate, of course, begins with the presented habilitation work. The habilitation
work-monograph "Modern insulation systems for high-voltage electrical machines" is
a comprehensive research work, including the study of existing insulation materials
and modern insulation systems, development trends and technical characteristics of
currently used technologies for insulation systems of materials with different qualities.
Comparative experimental studies of the currently available type and of newly
manufactured sections of high-voltage machines have been carried out. It was found
that the measured values of tgd in the newly produced sections are significantly lower
than those in the old ones. The presented detailed financial and technical analysis of
modern insulation systems gives an answer which of the possible insulation
technologies is recommended. The candidate proves that in technical terms the
insulation system with “VPIl (vacuum pressure impregnation)” technology has
significantly better indicators compared to “RR (resin rich) technology”, since with the
same other indicators the insulation thickness of the former is 30 to 40% smaller. The
vacated space is filled with wires. Under these conditions, the performed
electromagnetic calculations performed show an increase in the power of the high-
voltage generators by about 14 to 30%. The scientific contributions are of applied
significance, confirmed by experimental results with a high degree of reliability.
Particular emphasis is placed on the expert technical recommendation to prefer VPI
technology in the manufacture of insulation systems for high voltage electrical
machines. The scientific contribution of the monograph | refer to the group-research
and confirmation of the effectiveness of new technology.

In the publications from the group of indicators D the scientific contributions are
related to the development of computer simulation models using FEM, Matlab -
Simulink and FFT methods. Scientific contributions (creation of computational models
and new approaches) and scientific applications (obtaining confirmatory facts) refer to
the determination of electrical and magnetic quantities and parameters of electrical
machines when changing electromagnetic loads and / or design parameters, with the
possibility to be taken into account as much as possible the real working conditions
and design features of the machines.

Of interest are the group of publications, research and results in which they are
based on the two-dimensional computational model introduced by the author. The
currents in the stator phases are set with their instantaneous values, treated in the
analysis as fixed current exciters. The magnetic field is considered stationary. The
object of study with the use of this model in most cases are synchronous machines



and in particular synchronous hydrogenerators. To the group of indicators D these are
the publications D [(7.1; 7.6; 7.8; 7.10; 7.11); (8.14; 8.17; 8.18; 8.22; 8.24; 8.27; 8..31,
8.32)].

The field of electrical problems and objects-subject of research, results and
contributions in the publications corresponding to indicator G8 is quite wide. For these
reasons, | note only the groups of publications that have a common connection and a
common conceptual idea and which | believe should be emphasized. Special attention
should be paid to scientific and applied contributions related to computational results,
analysis and verification of critical conditions, risk loads-inductions; temperature;
electromagnetic forces leading to deformations in problem areas (especially in the butt
joints). This is the group working G8.29 and G8.30, dedicated to the study of two-
speed asynchronous motor for medium power with the introduction of a three-
dimensional model (in Ansys environment).

In the other publications of group D the objects are different: study of the
transients in switching the power supply of asynchronous motors for medium voltage,
driving groups of pump units (G7.2; D8.26); analysis of the sustainable operation of
the power supply system for own needs of a powerful synchronous turbogenerator
(G7.3); dependence of LED parameters of lighting on temperature (G7.4); complete
simulation model of drive systems in different operating modes, including synchronous
motor, electronic converter and control subsystem (G7.5), etc.

In item 2 of the Review are presented only the quantitative indicators of the
published scientific papers. Here is a brief analysis of their representation. The
prestige of the publications is evidenced by the fact that 23 of them are in English, as
well as the places where they were published or, respectively, reported. The candidate
has 3 scientific publications in journals with impact factor and impact rank (group H).
They are: 1 issue in the Journal of Materials Processing Technology published by
Elsevier (IF = 0.856 / 2005, (SCOPUS, SJR = 0.758 / 2005)); 1 issue in the
International Symposium on Electrical Apparatus and Technologies, SIELA 2009,
(SCOPUS, SJR = 0.1/ 2009) and 1 issue in the proceedings of the IEEE Global
Engineering Education Conference, EDUCON, 2017 (SCOPUS, SJR =0.197/ 2017).

An article (2012) was published in the Bulgarian scientific journal Electrotehnica
& Electronica, E + E (group G8).

A large number of articles have been published in proceedings of international
conferences held in Bulgaria: International Conference on Electrical Machines, Drives
and Power Systems ELMA (G7-6 issues in 2017 and 2019; G8- 8 issues in 2002,
2005, 2008, 2015); International Symposium on Electrical Apparatus and
Technologies SIELA (1 issue (G7) in 2020) and Balkan Conference of Lighting (G7,
1 issue in 2018). Articles have been published in proceedings of the EF conference,
TU-Sofia-Electrical Engineering Faculty Conference, BUIEF (from the G7 group: 2 in
2019 and 1 in 2020).



Quite a large (26) is the number of publications in Proceedings of the Technical
University - Sofia (Group G8): 2009 (1), 2010 (3), 2012 (1), 2013 (4), 2014 (4), 2016
(7)), 2017 (3), 2018 (2), 2019 (1).

The co-authorship in the published university textbook Rizov, P., A. Ivanov,
"Computer modeling of fields and processes" deserves attention. Sofia, Publishing
House of TU-Sofia, 2015.

It is good to keep in mind an additional (for information only) number and place of
publication of 11 more publications (in the interval between 2002 and 2012) in
publications and conferences that are not included in the National Reference List and
are not presented with copies, but some of them have been published at prestigious
international conferences: International IGTE Symposium on Numerical Field
Calculation in Electrical Engineering, Graz, Austria, (2 issues-2002); (1 issue)
International Conference on Applied Electromagnetics PES 2003, Nis, Serbia and
(1 issue) Internationale Wissenscheaftliches Kolloquium Technische University of
2003, limenau.

In summary: | accept the systematization of the candidate that the presented
scientific papers solve scientific and technical problems and have contributions in the
following three essential theoretical and applied areas of electrical machines:

1. Research and analysis of asynchronous, synchronous, DC electric
machines and transformers, using methods for computer modeling of electromagnetic
and thermal fields. [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].

2. Research and analysis of processes in electrical systems, which include
electrical machines and transformers. [2] [3], [7], [19], [20], [25], [26].

3. Modern insulation systems for high voltage electrical machines [M1].

Associate Professor Rizov is a co-author of a published university textbook (U1.
Rizov, P., A. lvanov. "Computer modeling of fields and processes".

Information about the implementations: S2- The proposed approach is applied in
the design and production of synchronous hydro generators in Elprom ZEM AD and
IHB Electric OOD. S3 - The developed approach is used in the training of students at
the Faculty of Electrical Engineering of the Technical University - Sofia.

6. Significance of contributions to science and practice

Each work of the candidate has a definite application orientation. The proposed
models are used to study the physical manifestations of quantities and parameters of
electrical machines, testing hypotheses about the causes of accidents and specific
failures in electrical practice. A number of practical problems have been solved. | do
not cite specific works, as there is no work that makes an exception in this respect.
Some of the works have already been applied in the students' teaching practice.



In accordance with the balance sheet presented in item 2 of the Review, | again
draw attention to the fact that the quantitative indicators of the criteria for holding the
academic position of "professor” are significantly exceeded.

Obviously, Assoc. Prof. Rizov is a widely sought-after capacity of the scientific
and employed in the industry and energy of the country technical circles, as evidenced
by the large number of real technical problems analyzed in his works and in his
contract work.

7. Critical remarks and recommendations.

Of course, in order to develop, we need to pay attention to the things that need to
be formulated more precisely and can become better.

- | believe that the following two requirements are mandatory when building a
working field model: definition of boundary conditions (missing for G7.1; D7.10; D7.11;
D8.24) and verification of the reliability of the models - comparison with experimental
or with results from literary sources (missing);

- The proposed two-dimensional model of a synchronous machine with one or
more cross sections along the length of the machine, with a set fixed instantaneous
value of current in each of the stator channels, has some physical meaning, but | think
it leads to quite idealized solutions, especially when taking into account the bevel. It
should be borne in mind that the analysis of each such section assumes a flat parallel
field - an infinitely long machine with rectilinear channels. It is not indicated how the
general is obtained by combining the received private decisions.

- The field model from G7.1 is not precisely defined, especially regarding the type
of stator currents - probably instantaneous values.

- As transient values, the starting currents in the stator phases of the motor are
non-sinusoidal and it is not appropriate to model them with complexes: p.479 and 483
of G8.30.

- 8. Personal impressions and opinion of the reviewer.
They are reflected in the conclusion.

CONCLUSION

It is difficult to cover the huge research, pedagogical and long-term administrative
activity of the candidate. By groups, all indicators of the minimum national
requirements are significantly exceeded. The monograph impresses with its
completeness as a scientific work, synthesizing many years of research experience,
experimental work and scientific and electrical erudition. Scientific publications and
large-scale research work are related to theoretical analysis, serious computational
and experimental work with a final result - the provision of responsible and accurate
expert technical solutions. Assoc. Prof. Rizov is a recognized capacity of the scientific
and technical industries employed in the industry and energy of the country, as
evidenced by the large number of real technical problems analyzed in his works and



in his contractual developments. His large range of lectures in a very wide scientific
field of electrical machines presents him as a teacher with high pedagogical training,
with in-depth theoretical and proven scientific knowledge. Based on what has been
said so far, | believe that | can justifiably propose Assoc. Prof. Plamen Rizov to take
the academic position of “"professor” in the professional field 5.2. Electrical
Engineering, Electronics and Automation, majoring in "Electrical Machines".

Date: 02.07.2021 REVIEWER:
(Prof. DSc. Rumena Stancheva)



