PEINEH3UA

110 KOHKYPC 32 3a€MaHe Ha aKaJieMU4yHa JUTbKHOCT ,,JJOUEHT” 10 MPO(PECUOHAIHO
HarpasiieHHue 5.2. ENeKTpOTeXHUKa, eJIEKTPOHUKA U aBTOMATHKA, CIIELIMAITHOCT
,»,EJEKTPUYECKH arapartu’ KbM Kareapa ,,Enexkrpuuecku anapatu

oosiBeH B /IB: Op. 100 ot 24.11.2020 r., Ne na nponenypara E® 83 — AJ[2 - 51
¢ KaHAMAAT: TJI. ac. A-p uek. Kocranun ['eoprues Munanos
YieHn Ha HAYYHO KypHu: TTpod. 1-p uHxk. Banentun ['enor Kosnes

1. O0wmu mosnoxenusi 1 OMorpapuYHu JaHHU.

KonkypchT 3a 3aemMaHe Ha akajgemMuyHaTa MIbKHOCT (AJl) ,,JOIEHT® 1o HayyHa
CHEIUATHOCT ,,EnexTpuuecku amapatu™ e o0siBeH cien pernieHue Ha KareapeH cbBer
(ITpotokom Ne 192/05.10.2020 r.), ®akynreten cbBeT (IIporoxon Ne 8/06.10.2020 r.) u
Akanemuuen cbBeT (mporokon Ne 9/28.10.2020 r.) B B, Op. 100/24.11.2020 r. u
nyOnukyBaH Ha caiita Ha TY-Codus.

KbM kpaitnaTa nata 3a mojaBaHe Ha 1okyMeHTH (25.01.2021 r.) mo koHKypca, JOKYMEHTH
€ IOl €AUHCTBEHO JI-p MHXK. Koctagun ['eoprueB MuiaHoB, KOUTO KbM HAaCTOSILIUAT
MOMeHT 3aema A/ ,,ri1. ac. B kateapa ,,Enekrpudecku anapatu’. Pogen e Ha 04.12.1965
r. [TomydaBa cpeaHo cnerranHo oopazoBanue npe3 1984 roa. B8 OOpa3oB TEXHUKYM 10
MexaHotexHuka — rp. Codus. [Ipez 1988 roa. momydasa nomyBuciie oOpa3oBaHue KbM
TY-Codus, a npe3 1995 rox. — Bucuie oopazoBanue B Texunuecku yauepcurer-Codusl,
Enextporexnuuecku (axkynrer, KbAeTO MpuAOOMBa  KBaIMPHUKALUA ,,MAaTHUCThHP-
enektpounxkenep®. [Ipe3 2015 3aBbpiiBa padorara 1o pazpaboTBaHe Ha JUCEPTAIIIOHEH
TPy 3a IoJlydaBaHE Ha oOpa3oBaTellHaTa W HayyHa CTENeH ,JJOKTOp~ B KarT.
,,EJEKTPUYECKH anapaTu’* Ha TeMa ,,HamaraurBane Ha peIKO3€MHHU OCTOSIHHA MArHUTH
T0J1 PHKOBOJICTBOTO Ha JIOI. J-p HHXK. Mopnan ITomos.

[IpodecronanHoTo U3pacTBaHe Ha JI-p MHXK. MUIaHOB € CBHP3aHO ¢ paboTara My KaTo
texHosor B HUC mpu TY-Codus (1988-1994 r.), xaro mmkenep B bankan Crap
Meprienec 3a bearapus (1994-1996 r.), kaTo TEXHOJIOT, a MO-KbCHO KaTo nHxenep B HAC
npu TY-Codusa (1996-2015 r.), acucrent (2015) m 1. acucTeHT B Kareiapa
»EJexkTpuuecku anapat ot 2016 r.

[Tpodecnonanuus onut Ha kaHnauAata € Haj 30 I. KaTo Mpe3 Mo ToyIsIMaTa 4yacT OT BpEMETO
e oun pproBoauten Ha ekun B HJIIT ,,bena* npu HUC na TY-Codus u nan 10 r. Bogen
npenogasaren B kareapa EA. Mux. MunaHoB noi3Ba HEMCKU U PycKu e3uK. UieH e Ha
ChI03a TI0 €JICKTPOHHKA, elNeKTpoTexHuka u croomeHust /CEEC/.

2. O0mo onucaHue HA MPeACTABEHUTE MaTePUAIH

KbM 3asBIEHHETO CH 3a JOMyCKaHe J0 y4acTHe B KOHKypCa, KaHIUAATHT € MPUITOKHUIT
CIUCHK HA BCHYKH H3UCKyeMH JOKyMEHTH — 15 Op., KOUTO Hamupam, Y€ ca B
ChOTBETCTBHE C M3MCKBaHMATA Ha 3aKkoHa 3a Buciieto obpazoanue (3BO), 3akoHa 3a
pPa3BUTHETO Ha aKkageMUYHUs chcTaB B PemyOnuka bwarapus (3PACPB), [IpaBunnuka 3a
npuiiaraHe Ha 3aKkoHa 3a Pa3BUTHMETO Ha akaJeMuyHus cbcTaB B PemyOmmka boarapus
(INI3PACPB) u IlpaBunHuka 3a YCTPOMCTBOTO U JelHOCTTa Ha TexHUYecKus
yHuBepcutet — Codus (IIYATYC).

KanaumateT € mpeacraBui 3a peneH3upane oomo 29 Haywynu Tpyna. [Ipuemar ce 3a
peuien3upane 29 HaydyHH TpyJa, KOUTO Ca HM3BBH AMCEPTAIUATA U CE OTUYUTAT TIPH
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KpaiiHaTa orieHka. He ce perieHsupar 5 HaydHH Tpyaa 1o aucepraiusara. OT npueture 3a
penien3upane Tpyaose 10 Op. ca mpeacTaBeHN KaTO paBHOCTOMHU Ha MOHOTpadUICH TPY/I.

Hayynarta npoaykums Ha 1. ac. n-p uHxk. Kocrangun ['eoprueB MunaHoB € B Hay4yHa
obmact ,Enexkrpuuecku amapatu®. Pesynrature oOT HaydHOM3CIEIOBaTelCKa WU
HAyYHONPUJIOXKHA IEWHOCT Ha KaHAMJIaTa ca MyOJIMKYBaHU B 00110 29 cTaTUM U TOKJIaau
(27 na anrmiicku 1 2 Ha OBJATAPCKU €3UK) — S camocTosiTenHu, B 10 — Ha mbpBO MsCTO, 9
— Ha BTOpO. 3abens3anu ca o01mo 16 nurupanus, ot kouto 15 mo mokazaren 12 u 1 mo
nmokazaren J[14. B Hacrosmara mporeaypa ca BkmoueHH 10 Op. paBHOCTOWHHM Ha
MOHOTpadUYeH TpyA HAydyHU IMyOIWKanmud Ha Tema: ,lIpoekTMpaHe Ha CHIOBU
SJIEKTPOHHU TIPeoOpa3yBaTeNId U TEXHU ceUPUIHY npuiiokenus’ (nokazamen B4-220
m.), 19 ny6nukanuu (noxazamen I'-300,67 m.) xato 5 ot nyonukarnuute (noxkazamen I'( -
200 m.) ca pedepupanu B Hayunute 6a3u manHu Web of Science w/mmm Scopus u 14
HayuyHu nyonukanmu (noxazamen 1'8-100,67 m.) B Hepedepupanu u3gaHus ¢ HAYYHO
petieH3upane (B cbaBTOPCTBO). [{luTnpanusTa 3a KOHKypca ca oo1io 16 (nokazamen /]-152
m.), kato 15 ca B Hay4HH W3naHus, pepepupann U UHACKCHPAHU B CBETOBHOM3BECTHU
0a3u maHHM ¢ HayyHa HHQopManus U | B HepedeprupaHo U3gaHue.

Cuntam, Ye MpeJCTaBeHUTE MaTepHUaIl 0 KOHKYpCa HAIXBBPJIAT B 3HAYUTEIIHA CTEIICH
MUHHAMAJTHUTE HAllMOHAIHM W3WCKBAHUS IIUTHPAHU B IO-TOPE ONMHMCAHWTE HOPMATHBHH
nokyMeHtH (obmro 913,53 1. mpu HeoOxomumu 430) 3a 3aemaHe Ha akKaJeMHYHATA
JUTEXKHOCT OOWeHm 1 ca Ha BUCOKO HayYHO-TEXHUUYECKO M MPO(HECHOHATHO HUBO.

3. O0ma XapakTepuCTHKA HA HAYYHOHU3CJIEeJ0BATEJICKATA M HAYYHONPWIOKHATA
JAeHHOCT HA KaHAUAaTa

IIpu onieHsIBaHETO HAa HAYYHUTE MPUHOCH HA KaHIUATa CE YCTAaHOBSBAT /IBa BUJA HAYYHU
npuHocH, ceriacHo AeiictBamute 3PACPD, I1I1 3PACPB u Pernament 651/2014 na EK:
(1) HayYyHH ¥ HAYYHO-NIPHJIOKHHM TPHUHOCH, PE3yITaT OT ,,MHAYCTPHUAIHU HAyYHU
uscnenaBanus, [ 1 ]gopmynupane niam o00cHOBaBaHE Ha HOBAa Hay4YHa 00JIaCT WM TIPOOIIeM;
[2]  dopmynupane unu 000CHOBaBaHE HAa HOBA TEOPHs WM XHUMOTe3a; [3] mOoKa3BaHe
C HOBH CpEJICTBA Ha CHILIECTBEHH HOBU CTPaHHU Ha BeU€ ChIIECTBYBAIIN HAYYHU 00JIacTH,
npobieMu, TeopuH, Xumnore3u; [4] cp3maBaHe Ha HOBHM KiIacu(UKalMM, METOJH,
KOHCTPYKIIMH, TEXHOJIOTUHM; [5] MOdyyaBaHe Ha MNOTBbpAUTEenHU daktu, u (2)
NPHJIOKHU IPUHOCH, PE3YJITAT OT T.HAP. ,,6KCIIEPUMEHTAIHO Pa3BUTHE , KOETO O3HAYABA
npugoOuBaHe, chbyeTaBaHe, OQOpPMSHE M U3MOJI3BAHE HA CHIIECTBYBAIM HAy4HHU,
TEXHOJIOTUYHU, THPTOBCKA M JIPYTH BaKHU 3HAHUS M YMEHHs, C LIe7 pa3padoTBaHe Ha
HOBU WIH YCHBBPIICHCTBAHU MPOIYKTH, TPOLIECH MM YCIYTH.

AKIIEHTBT B U3CJIEA0BATEICKATA U IIPUJIOKHA JEHHOCT Ha KaHAUAATa MOXKE J1a Ce IIPUEME,
4ye € OCHOBHO B YETHPU HAYYHH OOJIaCTH:

+ V3crnensane, IPOEKTUPAHE U BHEAPSIBAHE HA 0A30BU €JIEMEHTH U B3] HA CUIOBU
esiekTpoHHU nipeoOpasyBatenu (B4.1, B4.2, B4.3, B 4.6,17.3,18.9, '8.14);

# l3cnenBanus 3a ONTHMM3MPaHE HAa TNPWIOKEHHS HA CHJIOBH €JIEKTPOHHU
npeoOpaszyBaTenu 1 moaoopsBane Ha TsaxHarta 3anura (1'7.1,1'7.2,17.4,17.5,T8.1,
'8.2,18.3,18.6,18.7,1'8.8,1'8.9,1'8.11, 1'8.13, B4.4, B4.5)).

4+ XUOpUIHU €JEeKTPO3axpaHBalld CHCTEMH C Bb30OHOBieMH u3Tounuuu (B4.7,
B4.8, B4.9, B10);
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*— HpOH@CI/I u YCTpOﬁCTBa 34 HAMAromMTBaHC Ha PCAKO3CMHH ITOCTOSIHHU MAIrHUTU
(I'8.4 uT8.5).

XapakTepHO 3a JEMHOCTTAa Ha KaHauAaTra €, 4ye oOXBallla OpUTMHAIHU pEUIeHUs MU
npo0sieMu ¢ M3MOJI3BaHe Ha ChBPEMEHHA elleMeHTHA 06a3a, KOUTO eIHOBPEMEHHO C TOBa
ca 0OBBp3aHU C yOENUTETHU W TOJE3HU BHEApsiBaHUs Ha pesynaratute. [logoOHa
u3ce0BaTeNicKa U MPUIIoKHA AEMHOCT U3UCKBA HEMPEKBbCHATO TOMBbJIBAHE U OOHOBSIBaHE
Ha 3HAHUATA M YMEHUSATA B METOJUTE M CpEeACTBaTa 3a WU3CIIECIBAHE U MPOEKTUPAHE U
YCBOSIBaHE HA HOBHU TEXHOJIOTHYHHU [TOXBATH U €JIeMEHTHa 0a3a.

Bb3 ocHOBa Ha MOCOYEHOTO cuMTaM, 4ye 00o0OIIaBaliaTa XapakTepPUCTHKA HA HAYYHO-
u3cjenoBaTelickaTa M TPUJIOKHA JIEHHOCT Ha KaHJUaarta e, 4ye oOXBalla ChIIeCTBEHU
CTpaHU OT UIMPOKOTO IOJIE Ha €JIEKTPUUYECKUTE amapaTtd U €IHOBPEMEHHO MMa J100pa
O0OBBP3aHOCT C MPAKTUKATA.

4. OHeHKa HA NMeJarorn4eckKara nmojaroroBKa U JeMHOCT HA KaHAWaTa

I'n. ac. a-p umwx. MunanoB uma Hajg 30 TOJMHHM TPYAOB CTax B EJEKTpOTEXHUYECKU
dakynrer kpM TY-Codus, or xouto nHan 10 karo mnpemojgaBaten B KaTeapa
,Eaexkrpuyecku anapatu‘‘(,,EA*). IIpe3 octananoTo Bpeme € OWII ATEH ChTPYAHHUK Ha
HUC mpu TY-Codus u 2 1. B bankan Crap Mepuenec b-s. Hayunara cremnen ,,10kTop*
npunobuBa B karenpa ,,EA* mpe3 2015 r. OcHOBHara meaaroruyecka JAEHMHOCT Ha
KaHJuJaTa B KOHKypca e cBbp3aHa ¢ TY-Codus, ot 2011r. — acucrenr, ot 2016 r. — ri1.
ac. o nHec B kaT. ,,EA®“. Cuuram, 4e 1. ac. MujgaHoOB € M3SBEH IperojaBaTes Io
JTUCHUTUTMHUTE ,,bE3KOHTAaKTHU anapatu U mpeodpazyBaTenu’’, ,,EneKTpudecku KOHTaKT,
,lIpeoOpasyBaTenna TexHuka®, ,MEHWIXKMBHT Ha KayecTBOTO®, ,,ChbXpaHEHHE Ha
€HEprusi OT Bb30OHOBSIEMU €HEPIUITHU M3TOYHULM U ,, T€XHOJOrMU B €JIEKTPOHUKATA U
eneKTpoTexHukara‘ (noxazamen K-189,2 m.).

Cuutam, 4e C OBATOTOJUINHMS CH ONMT B HAy4YHO-M3ClelOBareicKkaTta U ydeOHo-
npernojaaBareicka paboTa, KaHAMIATHT MMa CHIIECTBEH NPUHOC B aJanTHPAHETO Ha
JEKIUOHHUSL MaTepuan ¢ JabOpaTOpPHU  YOPAKHEHHUS KbM  CHbBPEMEHHHUTE
MPEeIU3BUKATENICTBA HA EJIEKTPOTEXHHUYECKaTa MPOMUIUICHOCT U OW3HEC pa3BUTHE HA
OTHOLLICHHUSITA.

5. OCHOBHM HAYYHHU M HAYYHO-TIPHJIO0KHHU NPUHOCH

5.1.PaBHocTOiiHM Ha MmoHorpaguuyen tpyn — 10 Op., nmoxazaren B4 (220 T.).
[TyOnukanuuTe OT TO3U MOKa3aTesl ca TEMAaTUYHO OOETMHEHH B HayuyHa 00JacT
,, ] [pPOEKTHpaHe Ha CUJIOBH E€JIEKTPOHHU MpeoOpa3oBaTelr M TEXHU CICHUPUIHH
npuwioxeHus . [IpuHocute B T€3W TPyNOBE KaHIUIAATHT € U3IOKUI MOJPOOHO U
CHCTEMHO 3a BCEKU TPy U HAI'BJIHO W IipueMaM. OCHOBHOTO B TSX c€ OTHACA JI0
dbopmynupane, 000CHOBaBaHE M MPUIOKEHUE HAa HOB MOJIEN, TEOpUs, XUIIOTE3a,
METOJIMKA U KOHCTPYKIIHS.

5.1.1. Havuau npuHocu

v' PaspaboTeHa e OpUTHHAIHA KOHCTPYKIMS Ha JpaliBepHA CXeMma 3a yNpaBliCHUE Ha
CUJIOBHM TUPUCTOPHU 3a crienuuunu npuioxenus [B4.1];

v' TlpeasioxeHo € HOBO pellleHue 3a HaMallssBaHe Ha 3aryoure npu BriarouBane Ha IGBT
TPaH3UCTOPU C U3IMOJI3BaHE HA Haculany ce napocenu [B4.2, B4.3];
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5.2.

Pa3paborena e opuruHasiHa cxema Ha Obp3oJelcTBala 3alUTa HAa CHUJIOBH
CJICKTPOHHU MPpeoOpa3yBaTeu, Ype3 Ch3/1aBaHe Ha M3KYCTBEHO KbCO ChEIMHCHHE Ha
TEXHUA BXOJI ¢ Obp3oeicTBalu Tupuctopu [B4.4].

5.1.2. Hay4yHO-IPUJIOKHYA MPUHOCH

[Ipennokena, nscienBaHa u MPUJIOKEHA € OPUTHHAIHA KOHCTPYKIIMS Ha JpaiiBepHa
CXeMa 3a YINpaBJICHUE HAa TUPUCTOPU MPU KPUTHYHHU MPHIOKEHUS C M3IMOJI3BAHE Ha
TpaHCHOPMATOP CHC CHCTABEH MArHUTOIPOBOJ OT JBa CHUJTHO pa3juvaBalld Ce
MaTepualia — HAHOKPUCTAJIHA JIEHTa Ha 0a3a JKemsi30 U eNEeKTPOTEXHUYECKA CTOMAHa,
napaMeTpuTe Ha KOSITO YJOBJIETBOPSBAT HAN-BUCOKUTE W3UCKBAHUS 32 KPUTUYHU
npuioxenus [B4.1];

PazpaboTeHa e HOBa MeTOAMKAa 3a IMPOEKTHpPaHE Ha HACHUIIAIIA CE JPOCENH C
MarHuTONpPOBOAM OT HaHOKpuctanHu cmiasu ¢ ,,F“ B(H) xapakrtepuctuka mpu
NPUJIOKEHUS 32 HaMalIABaHE 3aryouTte mpu BKIIOUBaHe Ha Tpanzuctopu tun IGBT
[B4.2, B4.3];

N3cnenBano u peaqn3upaHo € OpUrHHAIHO pPElIeHHEe 3a Obp30/IeicTRalIa 3alUTa Ha
CUJIOBH €JIEKTPOHHHU MIPpeoOpa3zyBaTesid Ype3 Ch3AaBaHe U3KYCTBEHO KbCO CheIMHEHUE
Ha TEXHHUS BXOJ ¢ OBP30ACHCTBAIIA TUPUCTOPH, TPEIIOKEHN Ca ChOTHOIICHUS 3a
opasmepsiBane [4.4];

[IpennokeHo € HOBO TEXHUUYECKO PEIICHHE 3a 3apEXKIaHE HA CYNIEPKOHIEH3aTOPH OT
HYJIEBO CTApTOBO HAIPEXKEHUE C HEMPEKbCHAT BXOJAIl TOK, W OINpEIEIsHE Ha
€KBUBAJICHTHOTO JOIBJIHUTEIIHO ChIIPOTUBJIEHUE B UMITYJICHU pexumu [B4.5, B4.6];

JlokazaHu ca MKOHOMHUYECKH OCBIECTBUMH PEIICHHS 3a €(DEKTUBHO M3MOJI3BAHE Ha
BB300HOBSIEMH CHEPTHIHU W3TOYHUIM NPHU Ch3/IaBaHE W W3MOJ3BaHE HAa XUOpUIHA
EHepTHitHa cucTeMH 3a eqHodamuiau Kpinu [B4.7, B4.8, B4.9, B4.10].

Hayuyny ny0JuKauuu CbIrjJacHo ..CIMChK HA Ny0JuKanuuTe® mo nokaszaren I -
19 6p., mokazaren I'7 — 5 6p. (200 T.) u '8 — 14 6p. (100,67 T.)

KannunatsT B KOHKypca € MpeacTaBWi MOJpoOHAa CIpaBKa Ha MPETEHIMHU 32 HAy4HH,
HAy4YHO-IIPUJIO)KHU M TPWIOXKHHU HpuHocu. [lo chabpxkanue u gopma mnpuemam Taka
dbopMynupaHuTe IPETEHIUH.

v

v

5.2.1. HayYyHu NpUHOCH
[Ipeyio’keHO € HOBO pElIeHHE 3a 3allliuTa OT MPEHAINpPEKEHHWE Ha YYBCTBUTEIHU
CJICKTPUYECKH  KOHCYMaToOpy B  HWHIYCTpHAJIHA JKEJIe30IbTHA Mpexa C
noctossHHOTOKOBO (DC) 3axpanBane [1'7.1];
Cp3naneHa € HOBa TPHUEICKTPOIHA TUIa3MEHA CHCTeMa Ha JAUCICKTPUYCH BB3AYIICH
OapuepeH pa3psa mnpu  artMocepHO HasraHe, ¢ JOMBJIHUATEIHA MarHUTHA
crumynanus [['8.4 u I'8.5];
[IpennoxxeHo € OpUrHHAIHO PEIICHHE 32 CHHXPOHHU3AIIHS Ha HAITPEKEHUETO B CHIIOBH
€JIEKTPOHHU TMpeoOpa3yBaTend U JipaliBep 3a yIpaBlIe€HHE Ha BHCOKOBOJITOB
ynpasisieMm usnpasuren [['8.10, 8.11].

5.2.2. Hay4YHO-IPUJIOKHU NIPUHOCH.

[IpennokeHo € OpUruHaIHO PELICHUE 32 CUHXPOHU3AIMS Ha HAIIPEKEHUETO B CUIIOBU
eJIEKTPOHHU TNpeoOpasyBaTelid W JpailBep 3a ymOpaBieHHE Ha BHCOKOBOJTOB
ynpasisieM usnpasuren [1'8.10, 8.11];
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v' TlpeanoxeHu ca HOBH PELICHHS MTPU MPOEKTUPAHETO HA TPH(a3eH TOKOM3IMPABUTE,
paboren] npu noBuIlIeHoO Hanpexxenne. HoBure peiieHrs ca BHEAPEHH B TUPUCTOPHU
MOJYJIU C ITOCJEA0BATENHO CBbP3aHU TUPUCTOPH B TOKoM3npasuten tun BELA HV-
6500/30A [I'7.3]. IIpensioxeHu ca ChILO TaKa U HOBH PELICHUSI, KOUTO OTTOBAPAT Ha
M3UCKBAHUATA 34 €IHOBPEMEHHO BKJIIOYBAHE M PABHOMEPHO pa3Npele/ICHUE Ha
HaIMpeKEHUETO MEXKAY MOCIIe0BaTENHO cBbp3anuTe Tupuctopu [ ['8.10, I'8.11];

v' TlpeasnoxeH e OpUrHHAICH METOJI 32 EKCIIEPUMEHTATHO OINPEIENIsIHE TapaMETPHUTE Ha
CWJIOBU TpaHC(OpPMATOpPHU NP KbCO ChEeIMHEHUE Ype3 CBbP3BaHE HAa TpaHChopMaTopa
B PE30HAHCEH KOHTYP C IPEABAPUTEIHO 3apEICH EIIEKTPUUECKH KOHAeH3aTop. [['7.4];

v' U3BelneHM M INPENUIOKEHH Ca HOBH 3aBHCHMOCTH CBBP3aHH C KOHCTYPKTHBHHUTE
pa3sMepr Ha TOPOHMIAIHUTE JPOCEIM C HACHINAHE W € TMPEUIOKCH METOJ 3a
OTpaHMYaBaHE Ha TyCKOBUTE TOKOBE mNpH paboTra Ha mpeoOpasyBaTedn dUpe3
CBBbp3BaHe Ha HenmuHeeH npocen [7.2, 8.1, 1'8.2, I'8.3];

v Ch3lajieHa € HoBa KOHCTPYKIIUSI HA €JIEKTPOJIHA CHCTEMA, BbPXY KOATO MOKE Jia ObJie
U3rpaJicHa HOBa TEXHOJIOTHS Ha MJIa3MEHO MOBbPXHUHHO Moaudunupane. Jlokazpane
C HOBHU CPEJICTBA, a UMEHHO Ype3 M3MOJI3BaHETO Ha T.HAp. IJIOCKA paBHUHA MarHUTHA
CTEHA OT PEIKO3EMHH MOCTOSSHHU MarHUTH Ha CHIIECTBEHU HOBH CTPaHU, OTHACSIIIH
ce J0 MarHUTHOTO cTuMyaupane Ha JIbP B Tpuenekrponna cucrema [1'8.4 u I'8.5];

v’ TlpemnokeHa W H3CIIE[BaHa € HOBAa CXEMa 3a HAMarHWTBAaHE Ha YCTPOMCTBA C
pPEAKO3EeMHH MMOCTOSTHHU MarHUTH C TIOBHIIIEHA eHepruitHa edexktuBHocT [['7.5, 8.6,
I'8.8];

v' TlpemiokeHn ca YCHhBBPIIECHCTBAHN METOIMKH HW3IOJI3BAaHM IPH MPOEKTHpAaHE Ha
CHJIOBH €JIEKTPOHHH IMpeoOpa3yBaTeln: MpernopbyBa TpaHCPOPMATOPH C MO-HUCKO
HaTOBapBaHe, MOJYYEHO B CJIEACTBHE HAa BKIIIOUEH "oOpaTeH AMOoN" Ha BTOpUYHATA
cTpaHa, 1a ce uznonssat npu DC/DC npeoOpazoBarenu paOOTeIIH B IIMPOK AUANA30H
HAa M3MEHEHHME Ha W3XOJHHUTE NapaMeTpu; MpelJIoKeHa € HOBa METOJUKa MpU
W3MOJI3BAHETO HA MArHUTHU MAaTE€pUAIH C JUHEHWHH XapaKTepUCTUKH THM ,,F”, mpu
KOUTO HE € HE0OXO0JMMO U3IOI3BAHETO HAa pa3MarHUTBAIlld HAMOTKH, ITPEICTaBeHH ca
OPUTMHAJIHA METOJY 3a M3MEpPBAHE Ha NapaMeTpUTE HAa BUCOKOBOJITOB Tpu(aszeH
TUPUCTOPEH TOKOM3MPABHUTEN MOCPEACTBOM ITU(POBO MpeHacsHE Ha WH(popMaIusiTa
IIPE3 ONTUYHU BJIAKHA, KATO € OCUTYPEHO TajIBaHUYHO pasnaeisine [['8.7,1'8.9, I'8.13].

Cratunte Ha 1. ac. MuinaHoB ca iuTupanu 11 IbTH B CTaTUM HA YyKIECTPAHHU aBTOPH,
pedepupanu B SCOPUS.

HpeI[CTaBeHI/ITe OT KaHjguJgaTra MaTrcpuaird II0 KOHKYypcCa, »OdjlaTa HAyY4YHO-
n3CJICaA0BaTCIICKa pa60Ta U BHCAPSABAHHA MU JaBAaT OCHOBAHHC Ja CUHHTaM, 4YC€ B IIO-
rosiMara 4aCcTt OT HNPETCHAUPAHUTC IMPHUHOCHU Ca HETOBO JIMYHO ACJIO U INOCTUIHATH C
HETOBO PCIIUTCIIHO YUAaCTHC.

6. 3HAaYMMOCT Ha MPUHOCHUTE 32 HAYKATA U MPAKTHUKATA

[TocTurHature MPUHOCH Cca 3HAYMMHM 3a HayKaTa U MpakTHKaTa. Joka3aTencTBo 3a TOBa
ca BHEIPEHUTE B IMpaKTUKATa pE3yJITaTd OT 3aAbJIIOOYECHUTE EKCIEPUMEHTAIHU
uscnenBanus. PazpaboTeH U BHEApPEH B MpakTHKaTa € MpeoOpasyBaTesl U MHBEPTOP 3a
Tpuda3zHu KOHCYMaTOpH B €JlIeKTpoBo3u Ha ,,Muau Mapuna u3tok™ EAJI. Jloka3zanu ca
HOBU (DaKTH B TEOpHUATa U MpaKTUKaTa. Pezynrarure ca myOIMKyBaHU B MEKIYyHAPOIHU
Hay4HU KOH(EpPEeHIMU KaTo ¢ TOBA Ca CTaHAJIM JOCTOSHUE Ha Hay4yHaTa OOILECTBEHOCT.
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I_II/ITI/IpaHI/IHTa IMoKa3BaTt, 4€¢ KaHAWAATHT € HU3BCCTCH H IIOCTUTHATUTC PE3YJITATH Ca
IMOJIC3HH 3a TCOPUATA U IIPAKTHUKATA.

7. Kputuunu 0es1esKKH M NPenopbKU

KbM mpencraBeHuTe 3a pelieH3MpaHEe TPYHOBE HsAMaM 3a0€lIeKKH OT peAaKIMOHEH WU
Hay4YHO-TeXHUYECKU Xapakrtep. [IpenoppuBaM Ha KaHaUaTa J1a MPOABIKHN padboTaTa cu
B M30paHOTO HAYyYHO HAaIpaBJIEHHE KaTo B Objeliata cu pabora oObpHE BHUMaHUE Ha
U3rOTBSIHE HA MOHOTpau U TEXHUYECKA JIUTEPATYPA.

8. JluyHu BrieyaT/ieHUs U CTAHOBMIIE HA PELlEH3ECHTA

[To3HaBaMm KaHAUJATHT B KOHKypca noseue oT 20 r. Toil ce nmposiBsiBa KaTo 33, 1bi1004YEH
U3ClIeoBaTeNl M epyaupaH TmpenogaBarena. Karo IbATOrOAMIIEH CIYXUTENT U
pekoBoauten B HIIII ,,bena* mpu HUC na TY-Codust e nonpuHECHI 3a U3rpak IaHETO U
(GYHKIITMOHUPAHETO HA Ja0OpaTOpHsATa, KAKTO U MPU MPOCKTUPAHETO U MPOU3BOJICTBOTO
Ha peluila eJIEKTPOHHM YCTpoicTBa W anaparypu. OcoOeHu 3aciayrd TJ. ac. J-p UHX.
Kocragun I'eoprue MunanoB uma mpu pa3paOOTBAHETO HA CIICIMAJICH WHBEPTOP 3a
nmoytydyaBaHe Ha Tpuda3eH TOK OT MOCTOSHHO TOKOBaTa Mpexa ¢ Hampexenue 1,65 kV B
,2Muan Mapuma u3tok. CuuraMm, 4Ye KaHAMIATHT B KOHKypca HMMa 3abJIOOYCHU
MO3HAHUS MO EJIEKTPOTEXHUKA U CHIIOBA E€JIEKTPOHMKA KaTO € HATpyNnall 3HAYUTEIICH
M3CJICIOBATEIICKU U TIPAKTUYECKH OMUT U B ABETE 00JacTh. TOM € u3rpajeH CrennaaucT
U TIpernoiaBaTes, KOUTO € YTBbPJIEH B HayyHaTa OOIIHOCT.

3AK/IIOYEHHUE

[IpencraBeHUTE B KOHKYpPCA HAYYHU TPY/IOBE ChIBPHKAT CHIIECTBEHU PE3YITATH, 32 KOETO
JlaBaM TIOJIOKUTEIHA OIleHKa. lMma TmodydeHM JOCTaThYHO HAYYHO-NIPWIOKHU H
MPUIOKHU MPUHOCU. MHUHUMAJIHUTE W3UCKBaHUS Ca MOCTUTHATH, HAyKO-METPUYHUTE
MOKa3aTeNM ca U3IbJIHEHU U Bb3 OCHOBA HAa TOBA HAMHUPAM 32 OCHOBATEIHO 1A MPeAsioKa
1. ac. a-p uHk. Kocragun I'eoprueB MunaHoOB /1a 3aeMe akKaJeMUYHATA JIBXKHOCT
»JOUHEHT* mo npodecuonanno Hanpasnenue 5.2. "Enekmpomexnuxa, eneKmpoHuka u
asmomamuxa", HaydYHA CICUHAIHOCT: ,,Frekmpuuecku anapamu‘, KbM KaTeapa
»Enekmpuuecku anapamu‘ Ha EnextporexHudeckus (pakyiaTeT KbM TEXHUYECKHS
yHuBepcuteT — Codusl.

Mara: 4.3.2021 r. YJIEH HA KYPUTO:
[Ipo@. n-p nunx. Banentun KoJses

PeueHansa no KoHKypc 3a 3aemaHe Ha Al ,qoueHT* no npoueaypa Ne E® 83 — A2 — 51 Ctp.6076



REVIEW

concerning the awarding of the academicbrank of Associate Professor in professional
field 5.2. Electrical Engineering, Electronics, and Automatics, scientific discipline
"Electrical Apparatus" at the Department of “Electrical Apparatus”

promulgated in State Gazette: issue 100/24.11.2020; procedure Ne EF 83 — AD2 - 51
with sole candidate: Chief Assist. Prof. PhD Eng. Kostadin Georgiev Milanov
Member of the Scientific Jury: Prof. PhD Eng. Valentin Genov Kolev

1. General principles and biographical details.

The competitive selection procedure for awarding the academic rank of “Associate
Professor* in scientific discipline "Electrical apparatus" was open with a decision of the
Department Board (Protocol Ne 192/05.10.2020), the Faculty Board (Protocol Ne
8/06.10.2020) and the Academic Board (Protocol Ne 9/28.10.2020) promulgated in State
Gazette: 1ssue 100/24.11.2020 and published on the website of TU-Sofia.

Until the deadline for the submission of documents (25.01.2021) for participation in the
competitive selection procedure, it was only PhD Eng. Kostadin Georgiev Milanov, at
present “Chief Assist. Prof.* at the Department of “Electrical Apparatus,” who submitted
his documents for participation. He was born on 04.12.1965. He finished his secondary
education in 1984 at the Professional School of Mechanical Engineering — Sofia. In 1988
he completed his college education, and in 1995 he graduated from the Technical
University-Sofia, the Faculty of Electrical Engineering with a Master’s degree in
Electrical Engineering. In 2015 he completed his doctoral degree paper on the topic of
“Magnetization of rare earth permanent magnets” (under the supervision of Assoc. Prof.
PhD Eng. Yordan Shopov).

The professional development of PhD Eng. K. Milanov is related to his work as a
technologist at the R&D Sector of TU-Sofia (1988-1994), as an engineer for Balkan Star
Mercedes Bulgaria (1994-1996), as a technologist and later as an engineer at the R&D
Sector of TU-Sofia (1996-2015), as Assist. Prof. (2015) and Chief Assist. Prof. at the
Department of “Electrical Apparatus” since 2016.

The work experience of the candidate is over 30 years and most of the time he was the the
leader of a team of “Bela* research laboratory at the R&D Sector of TU-Sofia and for over
10 years he has been a leading lecturer at the Department of Electrical Apparatus. He has
a very command of Russian and English. He is a member of the Bulgarian Union of
Electronics, Electrical Engineering and Telecommunications (CEEC).

2. General description of the materials submitted

As attachment to his application for participation in the competitive selection procedure,
the candidate has submitted a list of all documents required — 15 of them, which I find to
be in compliance with the requirements of the Law for Higher Education, the Law for the
Development of Academic Staff in the Republic of Bulgaria, The Statute on the
Application of the Law for the Development of Academic Staffin the Republic of Bulgaria
and the Statute on the Organization and Operation of Technical University — Sofia.

The candidate has submitted for reviewing a total of 29 scientific works. Twenty nine
scientific works are accepted for reviewing (other than the dissertation) and are to be taken
into consideration in the final assessment. Five scientific works related to the dissertation
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are not accepted for assessment. Out of the total number of works for reviewing 10 were
submitted as equivalent to monographic work.

The research activities of Assist. Prof. PhD Eng. Kostadin Georgiev Milanov are in the
science area of “Electrical apparatus. The results of the scientific research and applied
research activities of the candidate were presented in 29 articles and papers (27 out of
which are in English and 2 in Bulgarian) — 5 as a single author, 10 — as a lead author, 9 —
as a second author. A total of 16 citations was reported, 15 out of which are under index
E12 and 1 under index E14. For the current procedure the candidate has submitted 10
scientific works equivalent to a monographic work on the topic of: “Design of power
electronic converters” and their specific applications" (index C4-220 p.), 19 publications
(index D-300,67 p.), 5 out of which (index D7-200 p.) are referenced in scientific
databases Web of Science and/or Scopus and 14 scientific publications (index D8-100,67
p.) are in non-referenced editions with scientific reviewing (in co-authorship). The
citations for the competitive selection procedure are 16 altogether (index E-152 p.); 15 of
them are in scientific editions, referenced and indexed in world-renowned databases of
scientific information and 1 in a non-referenced edition.

I believe that the materials submitted for the competitive selection procedure largely
overfulfil the minimum national requirements (a total of 913,53p. against the required
430p.) stipulated in the aforementioned legislative documents on the awarding of the
academic rank of Associate Professor and are of high scientific and professional quality.

3. General characterization of the candidate scientific research and applied research
activities

When assessing the scientific contribution of the candidate two major types of scientific
contribution are established (in accordance with the the Law for Higher Education, the
Law for the Development of Academic Staff in the Republic of Bulgaria and Commission
Regulation (EU) 651/2014: (1) scientific and scientific-applied contribution, result of
“industrial* scientific research, [1] formulation or substantiation of a new scientific area
or problem; [2] formulation or substantiation of a new theory or hypothesis; [3] proving
with new means of significant new aspects of already existing scientific areas, problems,
theories, hypotheses; [4] development of new classifications, methods, structures,
technologies; [5] obtaining confirmative facts; and (2) applied contribution, result of
the so-called “experimental development®, which means acquiring, combining, shaping
and using of existing scientific, technological, business and other relevant knowledge and
skills with the aim of developing new or improved products, processes or services.

The focus of the scientific research and applied research activities of the candidate can be
accepted to be in four science areas:

+ Investigation, design and implementation of basic components and units of power
electronic converters (C4.1, C4.2, C4.3, C 4.6, D7.3, D8.9, D8.14);

+ Research for optimizing the applications of power electronic converters and
improvement of their protection (D7.1, D7.2, D7.4, D7.5, D8.1, D8.2, D8.3, D8.6,
D8.7, D8.8, D8.9, D8.11, D8.13, C4.4, C4.5).

+ Hybrid electric power supply systems with renewable sources (C4.7, C4.8, C4.9,
C10);
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+ Processes and devices for magnetization ot rare earth permanent magnets (D8.4 and
D&.5).

What characterizes the research activities of the candidate is that they involve original
solutions and problems using modern base elements with further implementation in
practice of the research findings. Such research and applied activities require that the
knowledge and skills in the methods and tools of research are constantly complemented
and renewed and that new technological techniques and base elements are designed and
adopted.

On the basis of what has been said I regard the scientific research and applied research
activities of the candidate to cover important areas of the subject matter of electrical
apparatus and to be related to practice.

4. Assessment of the candidate's pedagogical preparation and activities

Assist. Prof. PhD Eng. K. Milanov has over 30 years of work experience at the Faculty of
Electical Engineering at TU-Sofia and for 10 years he has been a lecturer at the
Department of Electrical Apparatus (“EA*). He worked as research associate at the R&D
Sector at TU-Sofia and for 2 years for Balkan Star Mercedes Bulgaria. He gained the
scientific degree of “Doctor of Philosophy* at the the Department of Electrical Apparatus
in 2015. The main teaching activities of the participant in the competitive selection
procedure are at TU-Sofia: since 2011 — Assist. Prof., since 2016 — Chief Assist. Prof. at
the Department of “Electrical Apparatus”. I consider Chief Assist. Prof. K. Milanov to be
a highly regarded lecturer in the scientific disciplines of “Contactless electrical apparatus
and converters®, “Electrical contact®, “Converter technology®, “Quality Management®,
“Conservation of energy from renewable energy sources® and ‘“Technologies in
electronics and electrical engineering* (index G-189.2 p.).

I believe that with his long experience in scientific research and in teaching the candidate
has made significant contribution to the adaptation of the lecture and laboratory materials
to address the latest developments in the electrical engineering industry and the
development of business relations.

5. Major scientific and scientific-applied contribution

5.1.Equivalent to a monographic work — 10 works, index C4 (220 p.). The
publications under that index are thematically linked and are in the scientific field
of “Design of power electronic converters and their specific applications®. The
candidate has elaborated on the contribution of each of these works and I fully
accept what he has stated. The main contribution relates to the formulation,
substantiation and application of a new model, theory, hypothesis, method and
structure.

5.1.1. Scientific contribution

v Development of an original construction of driver circuit for control of power
thyristors for specific applications [C4.1];

v" Proposal of a new solution for reducing losses in turning on of IGBT transistors with
the usage of saturating chokes [C4.2, C4.3];

Review under competitive selection procedure Ne EF 83 — AD2 — 51 for awarding the academic rank of “Associate
Professor” Page 3 of 6



Development of an original circuit of high-speed protection of power electronic
converters by creating an artificial short circuit at their input (gate) with high-speed
thyristors [C4.4].

5.1.2. Scientific-applied contribution

Proposal, investigation and application of an original construction of a driver circuit
for control of power thyristors for specific applications through the usage of a
transformer with compound magnetic core made of two very different magnetic
materials — nanocrystalline iron based strip and electrical steel, whose parameters
satisfy the strictest requirements for critical applications [C4.1];

Development of a new methodology for design of saturating chokes with magnetic
core produced of nanocrystalline alloy with “F” B(H) characteristics in applications
for reducing the losses by switching on IGBT transistors [C4.2, C4.3];

Study and implementation of an original solution for high-speed protection of power
electronic converters by creating an artificial short circuit at their input (gate) with
high-speed thyristors; sizing ratios were proposed [C4.4];

Proposal for a novel technical solution for charging of supercapacitors from zero
starting voltage with uninterrupted input current, and determination of the equivalent
additional resistance in pulse modes [C4.5, C4.6];

Economically feasible solutions for effective use of renewable energy sources in the
design and application of hybrid power systems for one-family houses [C4.7, C4.8,
C4.9, C4.10].

5.2. Scientific publications according to “List of publications* under index D - 19

publications, index D7 — 5 publications (200 p.) and D8 — 14 publications (100.67 p.)

The candidate participating in the competitive selection procedure has submitted a detailed
reference list stating his scientific, scientific-applied and applied contribution. I accept the
contribution both in terms of its content and form.

v

v

v

5.2.1. Scientific contribution

Proposal of a novel solution for protection from overvoltage of sensitive electrical
consumers in an industrial railway network with direct current (DC) power supply
[D7.1];

Design of novel three-electrode plasma system of dielectric air barrier discharge at
atmospheric pressure, with additional magnetic stimulation [D8.4 and D8.5];
Proposal of an original solution for voltage synchronization in power electronic
converters and a driver for control of high voltage controllable rectifier [D8.10, 8.11].

5.2.2. Scientific-applied contribution.

Proposal of an original solution for voltage synchronization in power electronic
converters and a driver for control of high voltage controllable rectifier [DS8.10, 8.11];

Proposal of new solutions in the design of a three-phase rectifier working at increased
voltage. These solutions were deployed in thyristor modules with thyristors connected
in series realized into a rectifier type BELA HV-6500/30A [D7.3]. Proposal of new
solutions, which satisfy the requirements for simultaneous switching on and steady
voltage distribution between series-connected thyristors [ D8.10, D8.11];

Review under competitive selection procedure Ne EF 83 — AD2 — 51 for awarding the academic rank of “Associate
Professor” Page 4 of 6



v" Proposal of an original method for experimental determination (establishment) of
parameters of power transformers at short circuit through the connection of the
transformer in a resonant circuit with a pre-charged electrical capacitor [D7.4];

v" Determination and proposal of new construction dependencies (ratios) related to the
design dimensions of saturated toroidal chokes and proposal of a method for limiting
the inrush currents during operation of converters through the connection of a non-
linear choke [7.2, D8.1, D8.2, D8.3];

v" Development of a new construction of an electrode system on which a new technology
of plasma surface modification can be built. Using novel means, namely the so called
flat plane magnetic wall of rare earth permanent magnets to prove the existence of
important novel aspects related to the magnetic stimulation of DBR in a trielectrode
system [D8.4 and D8.5];

v" Proposal and study of a new electrical scheme (diagram) for magnetization of devices
with rare earth permanent magnets with increased energy efficiency [D7.5, D8.6,
D8.8];

v" Proposal of sophisticated methodologies for designing power electronic converters:
they recommend that transformers with lower load resulting from the included
"reverse diode" on the secondary side, are used in DC/DC transformers working in a
wide range of alteration of the input parameters; proposal of a new methodology for
using magnetic materials with type “F” linear characteristics, where there is no need
to use demagnetizing coils; presentation of a high voltage three-phase thyristor
rectifier through digital transfer of the information over optical fibres with galvanic
separation [D8.7, D8.9, D8.13].

Chief Assist. Prof. Milanov’s publications have 11 citations by foreign authors in
publications referenced in SCOPUS.

The materials submitted by the candidate in the competitive selection procedure, his
overall scientific research and development work give me sufficient ground to believe that
most of the stated contribution is his own scientific achievement or with his active
participation.

6. Significance of the contribution for science and practice

The aforesaid works make a significant contribution for science and practice. A proof of
this is the implementation of the results of his in-depth experimental research into practice.
A major contribution is the development and implementation of a converter and inverter
for three-phase consumers in electric locomotives for “Mini Maritsa Iztok* EAD. Novel
facts in theory and practice were substantiated. The research results were published in
international scientific conferences and have thus become accessible for the scientific
community. The citations demonstrate that the candidate is highly regarded by the
scientific community and his findings are useful for theory and practice.

7. Critical comments and recommendations

I do not have any editorial or scientific-technical comments to make on the works
submitted for reviewing. I would recommend to the candidate to continue his work in the
chosen scientific field and in his future work to concentrate his efforts on the publication
of a monograph and technical literature.
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8. Personal impressions and opinion of the reviewer

I have known the candidate participating in the competitive selection procedure for over
20 years. He has proven to be an experienced researcher and erudite lecturer. As an
employee and team leader at “Bela” research laboratory at the R&D Sector of TU-Sofia
he contributed for the setting up and the functioning of the laboratory and for the design
and production of a number of electronic devices and apparatus. I would like to underline
especially the contribution of Chief Assist. Prof. PhD Eng. Kostadin Georgiev Milanov in
the development of a special inverter for receiving three-phase current from the direct
current network with 1.65 kV voltage at "Mini Maritsa Iztok". I regard the candidate
participating in the competitive selection procedure as a specialist with in-depth
knowledge of electrical engineering and power electronics and wide research and practical
experience in both science areas. He is an established expert and lecturer highly regarded
by the members of the scientific community.

CONCLUSION

The scientific works submitted for the competitive selection procedure contain substantial
results, for which I give a positive assessment. The candidate has made a major scientific-
applied and applied contribution. The minimum requirements are fulfilled, the scientific-
metric indexs are met and that gives me sufficient reason to propose that Chief Assist.
Prof. PhD Eng.Kostadin Georgiev Milanov be awarded the academic rank of
“ASSOCIATE PROFESSOR“ in professional field 5.2. “Electrical Engineering,
Electronics, and Automatics”, scientific discipline "Electrical apparatus” at the
Department of ““Electrical Apparatus™ of the Faculty of Electical Engineering at the
Technical University — Sofia.

Date: 4.3.2021 r. MEMBER OF THE JURY:
Prof. PhD Eng. Valentin Kolev
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