PELNEH3UA

110 KOHKYPC 3a 3aeMaHe Ha akaJleMU4yHa AJbXKHOCT ,, mpogecop”

no npodecrvoHasHO HanpaBJeHue 5.2 EjleKTpoTeXHUKa, eJIeKTPOHHUKA U aBTOMAaTHKa,
cneyuasHocT EjleKTpyuiecku MallMHU

06s1BeH B /B 6poi1 93 / 26.11.2019 r.

C KaHJW/JAT : 0L J-p MHX. 3axapy 3apKoB

PeueHnseHT: fou. a-p uHx. 'eopru TogopoB

1. 061 noJ10KeHus 1 6uorpapuUYHU JaHHU

[IpepyioxkeHre 3a oOsBsABaHe Ha KOHKypca 3a 3aeMaHe Ha akaJeMHU4yHaTa
JUTBXXHOCT ,ipodecop” e riacyBaHo Ha 3acefaHue Ha KC Ha kaTejpa ,EsnekTpuyecku
MammHu“  (Ilpotokon  Ne22/24.09.2019 r.) wu yrBBpAeHo ot DC Ha
EnexktpoTexuuyeckus ¢pakyarter ([Iporokos N2 47/08.10.2019 r.) u AC Ha TY-Coodus
(ITpoTtokon Ne8/23.10.2019 r.). KoHkypchbT e 06siBeH B /I'bp>kaBeH BECTHUK Opoi
93/26.11.2019 r. 1 Ha caiiTa Ha TexHU4ecKkU yHUBepcUTeT — Codus.

Ha cBoeTto mbpBO 3acepsanue ot 06.02.2020 r. HJK, HazHauyeHo cbc 3anoBef 0XK-
5.2-05/15.01.2020 r. Ha Pektopa Ha TY-Codus, momycHa Ao y4yacTue B KOHKypca
KaHAWAaTa AoL. [-p UHX. 3axapu 3apKoB.

Jlon. a-p vHX. 3axapu 3apKOB € 3aBbPIIKJ CIeqUaJHOCT ,EJleKTpoHHA TEXHUKA U
MuKpoesiekTpoHuka“ B TY-Codusa npe3s 1990 r. Ot 1992 r. no 1995 r. e penoBeH
JIOKTOPAHT B KaTeJipa ,EnekTpruuecku MamnHu“ ¥ mpe3 1999 r. 3aupraBa gucepTanus
Ha TeMma ,H3cieaBaHe HA XMOPUJHU CTBIIKOBU ABUrAaTeNH U TAXHOTO yIpaBJeHUe" 3a
noJjiyuaBaHe Ha ob6pa3oBaTesiHa M Hay4yHa CTelleH ,JOKTOpP“ MO Hay4yHa CHeLMaTHOCT
02.04.04 ,Enextpuyecku MawnHU“. [Ipe3 M. roHU 1995 r. e U36paH 3a aCUCTEHT KbM
Kate pa ,EnexkTpuyecku MmamimHu“, npe3 1997 r. 3a ctapiiy acUCTeHT, a ipe3 1999 r. 3a
IJlaBeH acUCTEHT KbM cbhbljaTa kaTejpa. C pemeHve Ha BAK 24274/28.05.2007 r.
noJiyyaBa Hay4yHO 3BaHUe ,JOLEHT U Jlocera mpoAb/ikKaBa Jla pabOTH HaA Tasu
aKaJieMHU4iHa JJI'bXXHOCT B KaTepa , EnekTpudyecku MamnHu®.

[IpoBexkzan e crnenyanusanus MO0 CUJIOBU €JEeKTPOHHU MNpeobpa3yBaTesd B
['peHo6bs, PpaHuusd. Baajee aHTIMICKY, QPEHCKU U PYCKU €3UK.

2. 0010 onucaHMe Ha IpeACTaBeHUTe MaTepHaIu

KanauJaTsT e npejAcTaBu 3a peLieH3upaHe o610 70 HayuyHu Tpyja ( 61 HayuyHU
nyO6JIMKal UK B CIMCAHWS U HAyYHU KOHEPEeHLUH; 5 TpUeTH 3a My6JIUKYBaHe, 32 KOUTO
MMa IpUJIOKEH JOKYMeHT OT Mu3JaTesd; 2 NPU3HATH NAaTeHTa; 1 YHUBEPCUTETCKH
y4e6HUK U 1 yyeb6HO mocobue) U cnUChbK Ha 17 Hay4YHOU3CJIEe[0BATENCKU pa3pabOTKU.
[IppemMam 3a penieH3upaHe 66 Hay4YHU NyOJIMKALMU, KOUTO Ca U3BBbH AUCepTaLUATA U ce
OTYMTAT MpPU KpalHaTa OleHKa, 1 ydyeO6HUK, 1 pPBKOBOJACTBO 3a JiabOpPaTOPHU
ynpakHeHUs U 17 Hay4HO-U3C/1e0BaTeJNCKU IPOEKTH.

[IpefcTaBeHU ca CIPaBKU U CyKeOHU GeJieXKH 3a 3 HaydHU U 06pa3oBaTeHU
IpPOEeKTa, Ha KOUTO KaHAUJAThT € PbKOBOAWTeJ; 11 HALlMOHA/NIHU U 3 MeX/JyHapoJHHU
Hay4YHO-U3C/Iel0BaTeJICKM U 00pa3oBaTe/JIHU NIPOEKTA, B KOUTO KaHAUAAThT € 4JieH Ha
pabOTHUSA KOJIEKTUB.

[IpeacTaBeHO e yOCTOBepeHUE, B KOETO € JJOKYMEeHTHUPAHO PbKOBOJACTBOTO Ha
e/iJMH 3alUTUJI JOKTOPAHT.

[IpunoxxeHn ca Komusg OT 2 NPUETH U PerucTpUpaHd NaTeHTa, Ha KOUTO
KaHAWAATBT e CbaBTOp U OoT ['paMora-Harpasa Msobperaten Ha roauHata 2016 B
06J1aCT eJIeKTPOHUKA U eJIeKTPOTEeXHHUKa.



Hayuynute TpyzoBe Ha gou. [-p HMHXK. 3axapyd 3apKoB ca MNyO6JUKYBaHU B
MeX/JyHapOoJHU M ObJarapcku Hay4yHu cnucaHus (Material Science Forum, Springer,
Journal Ecological Engineering and Environment Protection,
Electrotechnica&Electronica E+E), nepuoanyHu akafieMU4yHU U3JAaHUSI U COOPHUIA OT
MeX/yHapOoJHM M HallMOHaJHU HaydHU ¢opyMu. OT TAx 17 ca Ha 6barapcky, 51 Ha
aHIJIMMCKU U 2 Ha QpeHCKU e3UK. BcMukM my6JyMKanyu ca ¢ TEOPETUYHO U MPUJI0KHO
3HauYeHMEe U ca CBbP3aHM MPSAKO C KOHKypca 3a akaZleMU4yHa JJbXKHOCT ,ipodecop” mno
npodecroHasHO HanpaBJieHUe 5.2 EJIeKTPOTEXHUKA, eJIEKTPOHHWKA U aBTOMaTHKa.

[IlpaBu BHeuyaT/JieHUE TOJIEMUSAAT OPOM LUTUpPaHUS - 0610 63, OT KOUTO 53
LMTHPaHUS B HAyYHU NyOIMKaLuy, pebepupaHy U HHAEKCHUPAaHU B CBETOBHO U3BECTHU
6a3u JaHHU ¢ HaydyHa WHopmanus(Scopus, Web of Science) u 10 putupanus B
HepedepupaHU CIUCAHUS C HAYYHO pelleH3upaHe. 3a BCHYKHU LIUTUPAHUSA KaHAUJATbHT
e IpUJIOXKUJI loKa3aTescTBeH MaTepuasa U URL 3a gocTbin.

OueHaBaM ny6JMKalMOHHATa JEWHOCT Ha [JOL. J-p UHX. 3axapu 3apKoB 3a
Hall'bJIHO JOCTaThbyYHAa MO 00eM, Ha BHCOKO HAy4YHO HHMBO U MOMNyJisspU3UpaHa
JIOCTaTb4HO UIMPOKO CpeJ, HallMOHA/HaTa W MeX/JAyHapoJiHa eJIeKTPOTEXHHUYEeCKa
OOIIHOCT.

CpaBHeHUe Ha NpeJCTaBEHUTe HAyYHU TPYJOBe U Jl0Ka3aTeJCTBEHUs MaTepuas
KbM TSIX C MUHMMAJIHUTE HallMOHAJHU U3UCKBaHUsA U c [Ipusoxenue 1 ot [IYP3A/] B
TY-Codus 3a 3aeMaHe Ha akKajeMH4Ha JJIBXHOCT ,lipodecop” mo npodpecruoHATHU
HanpasJseHus B TY-Codus:

['pyna nokasaTteay A - MUHHUMaJieH 6po Touku 50; Touku Ha kKaHgugaTa 50 (Junioma
3a OHC , mokTop” N226254/16.08.1999 r. UspaneHa ot BAK).

['pyna nokasaTtenu B - MuHumMasieH 6poi Touku 100; ToUKH Ha KaHAU/aTa - 110
nokasares B4 - 254.

['pyna nokasatenu I - MUHUMasieH 6po Touku 250; Touku Ha kKaHAuaaTa -334.5
(B TOBa uMcJo no nokasates ['7 - 77, no nokasates '8 - 257.5)

['pyna nokasaTteau /I - MUHUMaJsieH 6poit Toukd 100; Touku HA KaHAUAaTa - 551
(B ToBa yKcsio o nokaszates /12 - 530, no nokasaren /[13 - 3, no nokasaten /[[14 - 18)

['pyna nokasaTtesiv E - MUHUMaJsieH 6poi Touku 220; TOUKH Ha KaHauaTa — 320
(B ToBa yHMcsio no nokaszates E17 - 40, no nokasatesn E18 - 60, no nokasates E19 - 60,
nokasates E23 - 13.3, nokasaTten E24 - 6.7, nokasatesn E26 - 80, nokasaten E29 - 60)

['pyna nokasaTtenu XK - MUHUMaJsIeH 6poit Touku 120; Touku Ha KaHgugaTa 509
(CnyxebHa 6enexxka ot Enektporexnudecku ¢pakyartet Usx. Ne5/11.06.2019 . u
cayxebHa 6esexxka oT POOE Uzx. Ne237/24.09.2019.)

['pyna nokasaTteau 3 - MUHUMaJIeH 6poit Touku 20; Touky Ha KaHauaTa -20.

B 3ak/04eHHe, HAapaBEHOTO CpaBHEHHE MOTBBbPXKZAaBa, Ye Ce HU3MbJHABAT U
3HAYUTEJHO NPEU3MbJHIBAT MUHUMAJIHUTE HAlMOHAJHU U3UCKBAHUS 32 3aeMaHe Ha
aKaJleMHU4YHaTa JUIbXXHOCT ,lipodecop” U JaBa OCHOBaHUE 3a BUCOKA OLleHKAa Ha HAy4YHO-
M3C/e/IoBaTe/ICKaTa U HAYYHOIIPUJIOKHA AeHHOCT Ha KaHu/1aTa.

3. O6ma xapaKTepucTUKa Ha HAQyYHOU3C/1eJ0BaTe/ICKaTa M HAYYHONPUJIOKHATA
JeHHOCT Ha KaHaujgaTa

Hay4yHou3csiejoBaTe/JicKaTa W HAy4YHOINPWJIOXKHATA JAEWHOCT Ha KaHJAUZATA €
npeAcTaBeHa B KOHKypca OT NyOJUKAlMKMTe WU OT ydyacTueTo My B o6umo 17
HAy4YHOHU3CJIeJOBATEJICKU MPOEKTa, Ha 3 OT KOUTO e GWJ pbKoBoauTes. Ts oGxBalia
IIMPOK CIEKTbP OT NpPOO6JIEMUTE CBBbP3aHHW C MPOU3BOJACTBOTO HA eJIeKTpUYecKa



eHeprusi oT Bb300HOBSIEMU eHepruiiHu u3tTouyHuuu (BEW). Ilo cBosita TeMaTu4yHa
HACOYEHOCT MO3Ke /1a 6'b/ie 060611eHa OCHOBHO B CJIeJJHUTE TPYIIH:

L. U3cneBaHe ¥ MoJie/IMpaHe Ha eJIEKTPUYECKU FreHepaTOPU U3I0JI3BaHU BbB
BeTpPOEHEepPruiHU Npeobpa3yBaTeJHU CUCTEMU

C wu3snosisBaHe Ha CbBpPEMEHHU MeTOAM Ca U3CJAeJABAaHU MapaMeTpUTe U
XapaKTPUCTUKUTE HA PA3/IMYHU BUJIOBE €JIEKTPUUECKU TeHepaTopH, pa3paboTeHH ca
AHAJIMTUYHH W CUMYJALMOHHU MOJieJIM 3a aHaJu3dpaHe Ha paboTaTa MM B
eKCIJIOATAalUOHHWUTE yCJA0BUs, XapaKTepHU 32 BETPOEHEPIrUHHUTE CHUCTEMHU.
PazpaboTeHH ca W ca peaJM3UpPaHU €EKCIepUMEHTA/JHH CTeHJ0Be 3a OIUTHU
Y3C/Je[BaHUSA U NOTBBbPXK/JaBaHe Ha aJeKBAaTHOCTTA HAa CHUMYJIAUOHHUTE MOJEJH.
PesysTaTuTe OT Hay4yHOM3CJe[oOBaTeJcKaTa [JEeHHOCT BbBPXY eJeKTPUYECKUTE
reHepaTopHu U BeTpoeHepruiiHuTe npeobpalyBaTesiHu cucteMmu (BEIIC), B kouTo Te ce
M3M0JI3BaT, ca NpeAcTaBeHU B nyb6saukauuu MT1, I'7_8, I'8_11, I'8_12, I'8_13, I'8_14,
['8_28, I'8_46, I'8_48, a cpmo u B npoektu 15111/10038-01, 16211/10010-01, 905HU-
1/2007, 0911u-094-01.

HayuyHonpusiokHaTa AeWHOCT HAa KaHAWJATa € NpeAcTaBeHa OT MyOJMKalyuu
'8_29, I'8_30, I'8_31, I'8_34, I'8_38, '8_39 u moroopu BG16RFOP002-1.005-0013-C01,
Ne3034-1 na HUC npu TY-Codusa c AJIMOTT 00/, UA HMCIT NeMP-02-02.

1. U3cnenBane u MojenvpaHe Ha GOTOBOJITAUYHU TPeobpa3yBaTEeJHU
CUCTEMU

Mogenupanu ca ¥ ca U3CAE€ABAaHU aAHAJMTUYHO U €KCIEepUMEHTATHO
XapaKTepPUCTUKHUTE HAa OCHOBHUTE THUINOBe (GOTOBOJITAUYHMU MaHEJWM NPU PaA3JIHUUYHO
pasnoJiokeHrWe U NMPUPOJHHU ycaoBUA. Pa3zpaboTeHa e MeToJuKa 3a OlpejesisiHe Ha
peaJsiHO MoJlyyeHaTa C/'bHYEBa paJjlalius U MPOM3Be/ieHaTa eJleKTpUYecKa eHeprus.

PesysTaTUTe OT HayYHOU3C/eAOBATE/NCKATA AEUHOCT BBPXY POTOBOJTAUYHUTE
naHesu U (GOTOBOJITAUYHUTE TNpeobpa3yBaTe/JHH CUCTEMHU Cca MpeACTaBEHU B
nyosaukanuu MT1, I'8_21, I'8_22, I'8_24, I'8_25, I'8_32, I'8_36, I'8_45, 3_S1, 3_S2, IIII1,
[1I13, I1I14, TI15, a cbio u B mpoekT ISERBATURB.

HayuyHonpusokHaTa JeHHOCT e mnpeAcTaBeHa OT nyo6aukauuu ['8_24, I'8_26,
8_27,I'8_33, II2.

[11. CTpaTeruu v aJirOpUTMH 3a ylIpaBJeHHe Ha MOLUIHOCTTA Ha BATbPHU
reHepaTopu

Pa3paboTeHM ca KOMOIOTBPHU CUMYJIAMOHHU MOJEeJU Ha BeTpPOeHepruhHuU
npeo6pasyBaTeJIHU CUCTEMHU C IPOMEHJIMBA CKOPOCT U aJIFOPUTMHU 3a yIpaBJeHue NpHU
CTpaTeruu 3a cjiej/ieHe Ha TOYKaTa Ha MaKCMMaJIHa MOLHOCT U 3a paboTa ¢ orpaHu4yeHa
MOILLHOCT NP4 MU3MO0J3BaHE HA OlpeJesieH MNpPOLEHT OT eHeprudaTa Ha BATbpa.
Pesynratute ca npeacraBenu B MT1, I'7_2, I'7_3, I'7_4, I'8_16, I'8_18, I'7_35, IIII5 u
nateHT [12.

IV. CTpaTeruu v aJiIrOPUTMHU 32 yIIpaBJeHHe HAa MOIIHOCTTA HAa GOTOBOJITAUYHHU
reHepaTopu

Bb3 ocHOBa Ha cUMyJaliyd MNpPHA pPa3jJMYHU METEOpPOJIOTUYHU YCJIOBHUS Ca
pa3paboTeHH aJIrOPUTMU 3a yIpaBJieHUe MPU CleleHe Ha MaKCMMaJiHaTa MOIIHOCT U
npu paboTa C NOCTOSIHHA M3XOJHA MOUIHOCT. AJITOPUTMUTE Ca UMILJIEMEHTHPAHU B
KOHTpPOJIEpH, U3MOJI3BAIllM pPa3MHUTA JIOTHUKA WM NpeAedUHHUpPAHU OT CHUMYJALUUTE
ylpaBJsgBalld NOBBbPXHUHU. Pesynaraturte ca npepcraBeHu B ['8_21, I'8_22, I'8_23,
I'8_41, natenT I11.



V. U3cnenBaHe ¥ MoJiesiMpaHe Ha eJIeKTPOHHU NpeobpasyBaTesiu 3a
NpUJI0KEHHUE NP Ipeobpa3yBaHe HA eHEPTUsATA B CUCTEMU C Bb30OHOBSIEMU
M3TOYHULU

Pa3paboTeHu ca U ca aHaJU3UPAHU B PA3IMYHU PAOOTHU PEKUMU KOMNIOTbHPHU
CUMYJIALIMOHU MOJieJid Ha elHOda3HU U Tpuda3HU eJIeKTPOHHU MpeobpasyBaTesu 3a
M310JI3BaHe BbB BATBHPHU U GOTOBOJITAUYHM NpeobpasyBaTesHU cuctemu (MT1, I'7_1,
['7.9,8_17,I'8_43,1'8_44).

VL. XubpUJHU CUCTEMHU C Bb30OHOBSIEMU EHEPTUMHU U3TOYHULU
U3cnenBaHMA  HacoyeHM KBbM  oOpa3MepsiBaHe M ONTUMHU3UpaHe  Ha
KOHQUTypanusTa U ynpaBJeHUEeTO Ha XMOpPUAHA CUCTEMA C HAKOJIKO Bb30OHOBSIEMH
M3TOYHHUKA U 3alacsBallli CbOP'bXKEHHUS, B 3aBUCUMOCT OT pasnoJiaraeMuTe IbpBUYHU
pecypcu U KiauMaTHyHuTe yciaoBus (I'7_5, I'8_10, I'8_15, I'8_19, I'8_20, I'8_37, I'8_40,
['8_42,1'8_47, npoexTt 1020H1225-1, norosop JYHK-01/3).

4. OneHKa Ha nejaroruyeckKkara noJAroToBKa 1 IeMHOCT Ha KaHAMAaTa

[legaroruyeckata KkBaJupUKaLMs Ha JOL. A-p UHXK. 3axapu 3apKoB ce 0opopMs OT
NpPOBEX/JaHU 3aHATUA (JIEKL UM, yOpaKHEHUS], KypCOBU pPabOTH) CbC CTYAEHTHU IO
noBeye OT 10 y4yeOHM [AUCUMIUIMHH, pbKoBoJeHW HaJ 100 ychnemHo 3alUTHIU
JIUTIJIOMaHTH, PbKOBO/ICTBO Ha €/IMH 3alUTUJ JOKTOPAHT U HA JiBaMa JOKTOPAHTH, Ha
KOUTO MNpeJCTOM 3alluTa B OJIM3KUTe Mecelu. B3en e akTuUBHO yyactue B 2 Op.
Hay4YHOHW3CJeJOBATEJICKU MMPOEKTA C MeJaroruyecka U ob6pasoBaTesiHa HACOUYEHOCT IO
OnepaTtuBHa nporpama ,Pa3BuTre Ha HOBELIKUTE pecypcu’.

3a mocieaHuTe 3 TOJAMHU € MpPOBeXJAaJa JeKIUU no 8 aucuuniuHu: B EQ -
EnexTposazBumxkBaHe, lludpoBa u MuKpompolecopHa TexHHKa, [IpeobpasyBaTesiHa
TexHuKa, CnenyalHy U HETPAJAULIMOHHU U3TOYHULM Ha eHeprusi, CUJIOBHU eJIeKTPOHHU
npeo6pasyBaTesid 3a BEW, Bb306HOBSIeMH eHEpPrulHHA M3TOUYHHULMU U €JIeKTPUYECKHU
reHepaTtopy, [Ipeob6pasyBaTesiHa TexHMKa (Ha aHrJ1.e3uK); BbB PDPOE - MogenupaHe Ha
eJIeKTPOMEeXaHUYHU YCTPOMCTBaA.

3a obe3meyaBaHe Ha y4eOHHS Mpolec e ChaBTOp Ha 1 y4yeOHUK M 1 y4yeOGHO
nocobue, aKTyaJU3upasl U e I0pa3BUJ Y4eOHOTO ChAbpP>KaHUE HA BCUUKU JUCHUIJIMHU
Ha KOUTO € TUTYJISAP.

[Ipu onjeHKaTa Ha MeAaroruyeckara JIeMHOCT Ha 01]. 3apKOB TpsiOBa Jja ce OT4eTe
aKTUBHOTO My yuyaCcTUe NpU HU3rpaxkjaHeTo, 0OOpyJBaHETO U MNOALBbPKAaHETO Ha
JIabopaToOpUUTE, B KOUTO ce MpoBexzJa yuyebHus mnporec. Toil e eAUH OT OCHOBHUTE
Y4aCTHULUA B pa3paboTBaHETO U MHCTAJHMPAHETO HA eKCIepuMeHTa/HaTa MiaTdopma
3a u3cjejBaHe Ha (OTOBOJTAWMLM KbM YHUBEPCUTETCKUS HAy4YHO-HU3CJIE[0BAaTEICKH
KOMILJIEKC, Cb3/ajieH 1o gorosop JAYHK-01/3.

Bb3 ocHOBa Ha W3JIOXKEHUTE apryMeHTH U JbJTOTOAUILIHUS MU NOTJIEe[ BbpPXy
npodecMOHAJIHOTO pa3BUTHE Ha KaHAWJaTa Mora Ja JjaM MHOrO BUCOKa OLleHKa Ha
nejaroruyeckaTta JeWHOCT Ha JA0L. 3axapyd 3apKOB KaTo mpemnojiaBaTesl CbC COJU/HA
Hay4yHa NOATOTOBKA, aHTQXKUPAHOCT, OTTOBOPHOCT U METOAMWYHOCT B IPOBEXKJAHETO HA
y4eOHUs Ipoliec.

5. OCHOBHM HayYHHU U HAyYHONPHUJIOKHU NPHUHOCH

B KOHKypcHaTa JJOKyMeHTalus KaHAUAATbT e MPUJI0KUII ,,Pa3imrupeHa cnpaBka 3a
HAay4yHUTe TMPUHOCUM Ha  MpeAcCTaBeHUTe  NyOJMKalU{, pPaBHOCTOMHM  Ha
XaOMJIUTALlMOHEH TPyZ~ , KbAETO ca 3afgBeHU 15 HaydyHH, 19 HAyYHO-NIPHUJIOKHU U 2
NPUJI0KHU TNpuHOoca. OTaenHo B ,Pe3loMeTa Ha HayyHHTe TPY/JOBe W COpaBKa Ha
npuHOCUTE” ca 3asiBEHU IPUHOCHUTE eJIeMEeHTH Ha BCSIKA OT MyOJIUKaALIUUTE.

BcHU4YKHM Te3M 3asIBKU MOXKe 1a 6'baT 060011eHH 110 CJIeJHUS HAYMH:



L. B ny6/iMkanuMTe paBHOCTOMHU Ha MOHOTpaduieH TPy,
Hay4yHnu npuHocu

- PazpaboTBaHe Ha MaTeMaTU4YeCKH U CUMYJIAJUOHHU MOJIEJIU HA €JIeMEHTHUTE,
M3rpakJallll BeTpoeHepryiiHa npeo6pasyBaTesHa cucteMa (BEIIC) - M1, M2, M6.

- PaspaboTBaHne Ha Mozenn Ha usaoctHa BEIIC ¢ fUpeKTHO KylJIMpaH CHHXPOHEH
reHepaTop U CUMYJIALJMOHHU U3Cje[BaHUSI HA paboTaTa U: B mapaJsies C MpexaTa MpHu
ynpaBJieHHue C ONTHMaJHO CKOPOCTHO OTHOIIEHWE U C ONTHMaJHO yIpaBJieHWe Ha
moMeHTa (3a BEIIC c rosnsma MouHocT - M2) u npu paboTa ¢ aBTOHOMEH TOBap U
b6aTepus 3a cbXpaHsBaHe Ha eHeprusTa (3a Maznka BEIIC c reHepaTop ¢ mocTossHHU
MarHuTH U HOKTO0Opa3HU NoJirocu- M6).

- CucremaTtusvpaHe, MoJieJIMpaHe U aHaJu3upaHe Ha esieKTpoHHUTe DC-DC
npeo6pa3yBaTesiu 3a npuoxkeHue BbB BEIIC — M4, M5. [losiydeHu ca NOTBBPAUTENTHU
pe3y/TaTU M e J[0Ka3aHa Bb3MOXXHOCTTA 3a MapaJieJiHa paboTa Ha eJeKTPOHHHUTe
npeo6pasyBaTtesu BbB BEIIC c npoMeH/IMBa CKOPOCT.

- PaspaboTBaHe Ha ajJropuThbM 3a yIpaBJeHHE Ha MOLIHOCTTA Ha BATBHPEH
arperaT ¢ KOMOWHMpaHe Ha CJeJleHe Ha TO4YyKaTa Ha MaKCHUMa/Ha MOILHOCT Ha
TypOHMHATa U MaKCUMaJIHUS BBbPTSAL] MOMEHT 3a aMIlep Ha CUHXPOHHUS TeHepaTop -
M1, M3.

- [IpepJioxkeH e aHa/IMTUYEH MOJEJ 33 M3YUC/ASIBAaHE HAa MOLIHOCTTA W K.I.J. Ha
$OTOBOITAMYHUTE MAHEJH C IpeHebperBaHe Ha BJAWSHUETO Ha Bb3/yllHaTa Maca — M8.
PaspaboTeHM ca aHaJIMTHYHA MOJEJU 3a OIpeJeJsisiHe Ha BOJIT-aMIEepPHUTE
XapaKTepPUCTUKU U K.I.A. Ha (OTOBOJITAaMYHU NaHeJU NPOU3BEJEeHU M0 pPasjMyHU
TEXHOJIOTUM WU e MpeJJIoKeH IMOAXO0J, 3a OlpefesssHe Ha K.JILJ. NPU I[POU3BOJIHU
C/'bHYEBA pajuanusa U Temnepartypa - M10.

Hay‘{HO-HQI/IJIO)KHI/I MMPpHUHOCHU
- Ha 6a3arta Ha CUMYJIAaIMOHHHU W €KCIIEpHUMEHTAJIHU H3CJeABaHHUA € JOKAa3aHO

NpeJMMCTBOTO Ha MeToJla 3a yIlpaBJieHHe Ha BATbpPHA TypOMHA MO ONTHUMAJHO
CKOPOCTHO OTHOILIeHWe IMpeJ TO3U C ONTUMaJHO yIlpaBJeHHWe Ha MOMEHTa I0
OTHOLIEeHHe Ha MpOU3BeJeHaTa eJleKTpUYeCKa eHeprus U JUHaMHUKa IpU ClelleHe Ha
MPOMEHHUTE B CKOPOCTTA Ha BATBbpa - M2.

- CMMy/1allMOHHHU M3CJe[BAaHUSA NOTBbpXKAaBaT Bb3MoxkHocTTa BEIIC ¢ gupekTHO
KYIUJIMPpAaH CHHXPOHEH reHepaTop Jla paboTH B LIMPOK JMana3oH HAa MU3MeHeHHe Ha
CKOpPOCTTa Ha BATHpa C MpUJaraHe Ha aJTOPUTMU 3a CjleJleHe Ha To4yKaTa Ha
MaKCHMaJlHa MOIJHOCT M MaKCUMaJleH BBbpPTALL, MOMeHT 3a ammnep - M1, M2
[loTBBbpieHa € Bb3MOXKHOCTTA 32 aBTOHOMHA paboTa Ha MasiomouiHa BEIIC ¢ BaTbpHa
TypbUHA C NPOMEHJIMBA CKOPOCT, TeHepaTop C MOCTOSIHHU MarHUTU U aKyMyJiaTop C
M3I0/13BaHe Ha HEMHBEPTHUPALL, eJIEKTPOHEH npeobpasyBaTes — M6.

- EKkcniepuMeHTa/HO ca onpejie/leHd eMITUPUYHU KoePUIIMEHTH HAa aHAJTUTUIHUTE
MO/IeJId 32 MOIIHOCTTA U K.I1.JA. HA (OTOBOJITAUYHU MAHEJU 0 PA3JUYHU TEXHOJOTUHU U
ca BepuPHUIMPAHU MpPU pPa3JUYHH METEOpPOJIOTUYHMU YCJOBUSA. AHa/IM3UpPaHO e
BJIMSTHUETO HA METEOPOJIOTUYHUTE ycaoBud - M7, M8, M9, M10.

[IpUJI0XXHU NPUHOCHU

- Cp3paZieHa e HayyHa HUHQpACTpyKTypa 3a H3C/AeABaHUSA B 006JlacTTa Ha
Bb30OHOBSIEMUTE €HEepPruWHM U3TOYHUILM, CbJbpiKalla JaboOpaTOPHU CTEeH/0BE,
aJITOpUTMU U codpTyep 3a ymnpaByeHue - M3, M11l. B ekcrnepumeHTasieH CTeH[, €
BHeJipeHa MuKpormnpolecopHa miaaTdopma dSPACE 3a ynpaBsieHHMe Ha eJeKTPOHHUTE
npeobpasyBaTeJiy, CBbp3Balliy eJIeKTpUUECKUsl FeHepaTop ¢ MpexaTa — M11.




I1. B ApyruTe Hay4YHU TPYAOBeE

HayyHu npuHoCH

PaspaboTeHu ca MaTeMaTUYHU U CUMYJIALIMOHHU MOJEJNU Ha eJIeKTPUUYECKU
reHepaTopH, BATbPHU TYPOUHHU, eJIEKTPOHHU NpeobpasyBaTesiv, QUITPH, 3anacsBaliu
yCTpPOMCTBa, XUbpuAHU cuctemu ¢ BEU (I'7_1+I'7_4, '8_9, I'8_11+I'8_14, I'8_17, I'8_22,
['8_30, I'8-44, IIIl1, ). Cb3gageHU ca CUCTEMH 3a yIpaBJieHMe Ha MOIIHOCTTA Ha
boToBONITANYHHM U BeTPOeHepruhHU mnpeobpasyBaTesHu cuctemu (111, 12, I'8_23,
['8_41). IlpepsioxkeHU ca ajJropuTMU 3a ymnpaBjieHue Ha MoujHocTtTa Ha BEIIC npu
paboTa C MOCTOSSHHA MOLIHOCT Y MPH U3IO0JI3BaHE CaMO Ha OMNpejie/ieH MPOLEHT OT
MomiHocTTa Ha BATbpa (['7_1+I'7_4). Cb3pajieHa e MeToAMKa 3a oOIpejessiHe Ha
noJiyueHaTa C/'bHYEBA pajualiys, MOILIHOCTTA U K.ILJ. OT GOTOBOJITAMYHU MOAYJMU Ha
crpaJiHy ¥ pacaZjHu UHCTAJALUH C pa3JIMYHU TUNoBe naHesau ('8_25, I'8-32, I'8-45, S2,
[1[15). Pa3zpaboTeH e aaropuThbM 3a KOMIEHCHpaHe Ha QJYKTyalUMTe Ha MOIHOCTTA,
reHepupaHa oT ¢OTOBOJITAUYHA LieHTpaJia C U3M0J3BaHe Ha cynepkoHgeH3aTtop ('8_20,
['8_40). lIpeasioxkeH e MeTO/ 3a U3C/e/IBaHE U Opa3MepsiBaHe Ha XUOPUIHU CUCTEMU C
Bb300HOBSIEMU eHepruiiHu ustouynuuu (I'7_5,1'8_37,'8_42, '8-47).

Hay4yHOo-npUI0XKHU IPUHOCH
CpaBHsIBaHe M 0000IaBaHe Ha MOJXOJUTe 33 CbCTaBIHE HA CUMYJIAIMOHHHU

MoJZend. PazpaboTBaHe Ha MoJesu 3a NMPOTHO3UpaHe Ha CJbHYEBaTa pajuanys Ha
6a3zaTa Ha HEBPOHHU Mpexu. Pejguna cUMyJTalMOHHU U €eKCllepUMEHTaJHU
M3CJe/BaHHs 32 NOTBbpPXK/JaBaHe Ha KOPEKTHOCTTAa U paboToCnoCOOGHOCTTA Ha
pa3paboTeHUTe MOJeJH, CTPaTeTMU U aJiTOPUTMU U 32 YTOYHSIBaHE Ha KOePULIUEHTH B
TAX.

[IpUI0XKHU IPUHOCHU

Cb3maseHn ca (U3MYECKU MOJeJH, CTeHJO0Be U MEeTOAMKH 3a JIabopaTOpHHU
u3cje/BaHus U o6ydyeHue B obsiacTTa Ha BEU. BHespeHa e MukponpolecopHa cucteMa
3a ynpaBjeHue Ha BEIIC u cbbupaHe Ha pgaHHM. [losiyyeHu ca pe3yaTaTH 3a
€HepruHus J06HUB OT pas3/jMYHMA TUMOBe (OTOBOJTAMYHU MNaHEJU NPU pPa3IUYHHU
MEeTEeOpPOJIOTUYHU ycaoBUSA. MoguduuupaH e ajaTepHATOp C MOCTOSHHM MarHUTHU 3a
v3snoJsi3BaHe B MaJiku BEIIC.

OCHOBHUTE HAay4YHU W HAYYHO-MPHUJIOKHHU NMPHUHOCU HA JOL. A-P HUHX. 3axapu
3apkoB MoraT JAa ce OTHecaT KbM ,Cb3/laBaHe Ha HOBU MeTOAU U TEXHOJIOTUH,
,l0Ka3BaHe C HOBM CpeJCTBA Ha CbILECTBEHU HOBU CTPAaHU HaA Beye CblLIeCTBYBalllU
HAay4YHU 00J1aCTU U mpob6sieMu”, ,Ml0JIlydaBaHe Ha MOTBBbPAUTENHU GAKTH”, ,aHAIU3 U
OlleHKa Ha BJIUSHUETO Ha Pa3JIM4YHU PaKTOPU BbPXYy U3CJIeBaHUTE pOLecH”.

[To3HaBaM paboTaTa Ha Jol. 3axapy 3apKOB OT HA4yaJI0TO Ha npodecuoHaHaATa
My Kapuepa U Mora Jia TBbpP/As, Ye NPUHOCUTE B MpeJCTaBeHUTe HAay4YHU TPyJl0oBe ca
OCHOBHO JIMYHO JleJ10 Ha KaHJWAaTa.

6. 3HAYMMOCT HAa MPUHOCHUTE 32 HAyKaTa U MpaKTUKaTa

[IpefcTaBeHUTE HAayYHU TPYAOBE CbOTBETCTBAT MO KOJMYECTBEHU U KauyeCTBEHHU
MIOKa3aTeJX Ha W3WCKBAHHUSATA 3a 3aeMaHe Ha aKaJleMUYHaTa JUIBKHOCT ,npodecop”.
3HaYMMOCTTa Ha MPUHOCUTE 3a HayKaTa M MpaKTUKaTa B HayyHaTa NMPOJYKIMS Ha JOII.
3axapu 3apKoB ce NMOTBBbPXKAAaBa M OT roJieMHsi GPOMl NMPOEKTH, B KOHUTO y4yacTBa,
NpU3HATUTE TMaTeHTH U TNpUChbJeHaTa rpamoTta ,M3o6pertaTen Ha roauHaTa’.
[Ipr3HaHMe 32 3HAUMMOCTTA Ha U3CJIe[IBAaHUSITA MY € TOJIEMHUST 6POM IUTUPAHUSA Y HAC
Y B 4Yy»KOMHA - 001110 63, OT KOUTO 53 [UTHUPAHUS B HAYYHU NYyO6JAMKALMH, pedepupaHu U
WH/IEKCUPAHU B CBETOBHO U3BECTHH 6a3U JJaHHU C HayYyHa WHOpMaIus.



7. KpuTU4YHU GeJIeKKHU U IPeNnoOPbKH

[IpodecuoHanHuTe KadyecTBa Ha JoL. J-p 3axapu 3apKoB ce OTpa3sBaT U B
npenru3Ho 0popMeHUTe KOHKYPCHU JJOKYMeHTU. HiMaM KpUTUYHU GesIeXXKU OT HAyYHO
eCcTeCTBO, KOUTO /la Ce 0Tpa3sBaT BbPXY OlleHKaTa Ha Ipe/iCTaBeHUTe MaTepHasH.

OT pelaKLMOHHO eCTeCTBO, OMX INpernopbyal B CIpaBKaTa NPUHOCUTE Ja ce
npejcTaBsAT 06eJUHEHU B [10-TOJIEMU TPYIIH, KOETO Lije HaMa/i 6posi UM, HO HsIMa Jia ce
OTpa3y Ha ChIIHOCTTA ¥ 3HAYMMOCTTA UM.

[IlpenopbyBaM cbUO Taka Aa oPopMU B y4eOHH MOCOOUSA .JIEKUOHHUTE
MaTepuaJy [0 KypcoBeTe, KOUTO YeTe.

8. JInyHM BnieyaT/ieHUs U CTAHOBUILE HA pelleH3eHTa

[losHaBamM pgou. A-p 3axapd 3apKoB OT NOCTBIBAaHETO My B KaTezpa
,EJIEKTpHUUYEeCKH MAllMHKW® U UMaM JIMYHU BIeYaTJIeHUsI OT Pa3BUTHETO My KaTO y4eH U
npenojasaTtes. Tol e OTJIMYHO MOJITOTBEH B CBOSTAa Hay4yHa 006J/1acT, 3aJbJ1060YEH B
W3C/eiBaHUATA CH, OT3UBUYUB K'bM KOJIETUTE U CTYJIEHTUTE, C KOUTO PabOTH.

M3BBbH npeAcTaBeHUTE B KOHKypca HAaydyHU TPyJoOBe U JOKYMEHTH, TpsibBa Ja
nojgyeptass U OOCTOSATEJNCTBOTO, 4Ye TOM YCIOEUIHO CbhbueTaBa HaydyHaTa U
npernojaBaTesiCKa AJeMHOCT ¢ OpraHU3alMOHHA aKTUBHOCT — YJIEH € Ha YIpaBUTEJNHUS
cbBeT Ha Cblo3a MO eJIeKTPOHUKA, eJIEKTPOTEXHUKA U ChOOIeHHs, Ha PefakiimoHHaTa
kKoJierus Ha cnucaHue Electrotechnica&Electronica E+E, Ha OpraHu3aniiuoHHHSI KOMUTET
Ha MexxJyHapoAHaTa KoHdepeHuus EJIMA.

3AKJIOYEHUE
Bb3 ocHOBa Ha NpeJCTaBEeHUTe HAy4YHU TPYJAOBE, ChAbPXKALUIUTE Ce B TAX
IPUHOCH, OLleHKaTa Ha 3HAYMMOCTTA UM U MPeU3'bJIHEHUTe MUHUMaTHU HallUOHAJTHHU
M3MCKBaHHs, HAMUpPaM 3a OCHOBATEJIHO Jla Mpeasioxka AOL,. A-p UHXK. 3axapu 3apKoB
JAa 3aeMe aKaJeMHUYHaTa AJTbXKHOCT ,ipodecop” B npodeCMOHATHOTO HaNpaBJeHUe
5.2 EJIeKTpOTeXHHUKA, eJIeKTPOHUKA U aBTOMAaTHKa IO CIelUaJHOCTTa EJleKTpruiecKu
MalluHH.

Aarta: 12.03.2020 r. PELHIEH3EHT:
(mou. n-p unxk. 'eopru TomopoB)



REVIEW
for the competition for academic position “Professor”
in the professional field 5.2 Electrical Engineering, Electronics and Automation,
specialty Electrical Machines
announced in the State Gazette No.93 / 26.11.2019
Candidate: Assoc. Prof. PhD Zahari Zarkov

Reviewer: Assoc. Prof. PhD George Todorov

1. Background and biography

Proposal for announcement of the competition for academic position "Professor"
was voted at a meeting of the Department Council of the Dept. of Electrical Machines
(Protocol No. 22 / 24.09.2019) and approved by the Faculty of Electrical Engineering
(Protocol No. 47 / 08.10.2019) and the Academic Council of the Technical University of
Sofia (Protocol No. 8 / 23.10.2019). The competition was announced in the State Gazette
No.93 / 26.11.2019 and on the website of the Technical University of Sofia.

At its first meeting on February 6, 2020, the scientific jury, appointed by the Rector
of TU-Sofia (order 0X-5.2-05 / 15.01.2020), admitted to the competition the candidate
Assoc. Prof. Dr. Zahari Zarkov.

Assoc. Prof. Dr. Zahari Zarkov graduated specialty ,Electronics and
microelectronics“ at the Technical University of Sofia in 1990. From 1992 to 1995 he is a
PhD student in the Department of Electrical Machines and in 1999 defended PhD Thesis
on a topic "Hybrid stepping motors and their control” for a doctoral degree on the
specialty 02.04.04 ,Electrical Machines®. In June 1995 he was selected as an assistant at
the Department of Electrical Machines, in 1997 as a senior assistant and in 1999 as a chief
assistant at the same department. With a decision No. 24274 / 28.05.2007, the Higher
Attestation Commission awards to Dr. Zahari Zarkov the scientific title "Associate
Professor" and he continues to work in this academic position at the Department of
Electrical Machines.

Assoc. Prof. Dr. Zarkov specialized in power electronic converters in Grenoble, France.
He speaks English, French and Russian.

2. General description of the materials presented

The candidate submitted 70 scientific papers for review (61 scientific publications
in journals and scientific conferences; 5 papers, accepted for publication with a
publisher's attached document; 2 recognized patents; 1 university textbook and 1
textbook) and a list of 17 research projects. I accept 66 peer-reviewed scientific papers,
non-PhD dissertation publications, one academic textbook, one laboratory manual and 17
research projects for review.

Information and official notes on 3 scientific and educational projects, of which the
candidate is the head, are presented; and also on 11 national and 3 international research
and education projects in which the candidate is a member of the working group. A
certificate was presented, documenting that Assoc. Prof. Dr. Zarkov has been a scientific
advisor of a student, successfully defended PhD Thesis.

Copies of 2 accepted and registered patents, to which the applicant is a co-author
and of a Certificate of “Inventor of the Year 2016” in the field of electronics and electrical
engineering are presented.

The scientific papers of Assoc. Prof. Dr. Zahari Zarkov have been published in
national and international scientific journals (Material Science Forum, Springer, Journal
Ecological Engineering and Environment Protection, Electrotechnica&Electronica E+E),



periodicals and proceedings of international and national scientific forums. 17 of them
are in Bulgarian, 51 in English and 2 in French. All publications are of theoretical and
applied importance and are directly related to the competition for the academic position
"Professor” in the professional field 5.2 Electrical Engineering, Electronics and
Automation.

Itis noteworthy the large number of citations - a total of 63, of which 53 are citations
in scientific publications, referenced and indexed in world-renowned scientific
information databases (Scopus, Web of Science) and 10 citations in non-referenced peer-
reviewed scientific journals. The candidate has provided evidence and an access URL for
all the quotations. I appreciate the publishing activity of Assoc. Prof. PhD Zahari Zarkov
for being sufficient in scope, at a high scientific level and popularized widely enough
among the national and international electrotechnical community.

Comparison of the submitted scientific papers and their evidences with the minimal
national requirements and with Appendix 1 of RTCOAP at TU-Sofia for occupation of the
academic position "Professor” in the professional fields at TU-Sofia:

Metrics group A -minimum 50 pts required; candidate’s points 50 (Diploma for PhD
degree No. 26254/16.08.1999 r. issued by Higher Attestation Commission).

Metrics group B - minimum 100 pts required; candidate’s points - by indicator B4 -
254.

Metrics group I' - minimum 250 pts required; candidate’s points -334.5
(by indicator I'7 - 77, by indicator I'8 - 257.5)

Metrics group /I - minimum 100 pts required; candidate’s points - 551
(by indicator /112 - 530, by indicator /[13 - 3 by indicator /|14 - 18)

Metrics group E - minimum 220 pts required; candidate’s points - 320
(by indicator E17 - 40, by indicator E18 - 60, by indicator E19 - 60, by indicator E23 -
13.3, by indicator E24 - 6.7, by indicator E26 - 80, by indicator E29 - 60)

Metrics group 2K - minimum 120 pts required; candidate’s points 509 (Official note
from the Faculty of Electrical Engineering No.5 / 11.06.2019 and an official note from
the Faculty of French Education on Electrical Engineering No.237 / 24.09.2019)

Metrics group 3 - minimum 20 pts required; candidate’s points -20.

In conclusion, the comparison confirms that the minimum national requirements
for the occupation of the academic position "Professor” are fulfilled and substantially
over-fulfilled and gives grounds for a high assessment of the candidate’s research and
applied activities.

3. General characteristics of the candidate's research activities

The candidate's research and application activity is represented in the competition
by the publications and by his participation in a total of 17 research projects, of which 3
he was the head. It covers a wide range of issues related to the production of electricity
from renewable energy sources (RES). By its thematic orientation, it can be summarized
mainly in the following groups:

L. Study and modeling of electric generators used in wind energy conversion
systems
The parameters and characteristics of different types of electric generators have
been investigated, using contemporary research methods, analytical and simulation
models have been developed for analyzing their operation in the operating conditions



characteristic of wind power systems. Test stands have been developed and implemented
for experimental research and validation of the simulation models. The results of the
research on the electric generators and the wind energy conversion systems (WECS) in
which they are used are presented in publications MT1,I'7_8,I'8_11,I'8_12,1'8_13,I'8_14,
['8_28,1'8_46,I'8_48, and in the projects 15111/10038-01, 16211/10010-01, 905HU-1/2007,
0911u-094-01 also.

The candidate’s scientific and applied activity is presented in I'8_29, I'8_30, I'8_31,
['8_34, I'8_38, I'8_39 and in contracts BG16RFOP002-1.005-0013-C01, N23034-1 of the
Scientific and Research Sector of the TU-Sofia with ALMOTT Ltd, UA HMCII Nel®-02-02.

I1. Study and modeling of photovoltaic systems

The characteristics of the main types of photovoltaic panels under different
locations and meteorological conditions have been modeled and analyzed analytically and
experimentally. A methodology for determining the actual solar radiation and the
electricity generated has been developed.

The results of the research on photovoltaic panels and photovoltaic systems are
presented in publications MT1, I'8_21, I'8_22, I'8_24, I'8_25, I'8_32, I'8_36, I'8_45, 3_51,
3_S2, III1, [113, I1114, [I115, and in the project ISERBATURB.

The scientific and applied activity is presented in publications I'8_24, '8_26, '8_27,
['8_33, MII2.

I1L. Wind generator's power control strategies and algorithms
Computer simulation models of variable speed wind energy conversion systems and
control algorithms have been developed at strategies for maximum power point
monitoring and for operation with limited power, using a certain percentage of wind
energy. The results are presented in MT1,I'7_2,1'7_3,17_4,18_16,1'8_18, I'7_35, II15 and
in patent [12.

IV. Photovoltaic generator's power control strategies and algorithms
Control algorithms have been developed for monitoring maximum power and for
operating at constant output power, based on simulations under different meteorological
conditions. The algorithms are implemented in controllers using fuzzy logic or predefined
from simulations control surfaces. The results are presented in I'8_21, I'8_22, I'8_23,
['8_41, patent I11.

V. Study and modeling of electronic convertors for use in the energy conversion
systems with renewable energy sources
Computer simulation models of single-phase and three-phase electronic converters
for use in wind and photovoltaic energy conversion systems have been developed and
analyzed in different operating modes (MT1,T'7_1,I'7_9,I'8_17,'8_43, '8_44).

VL Hybrid systems with renewable energy sources
Research aimed at sizing and optimizing the configuration and management of a
hybrid multi-renewable sources system and storage facility, depending on available
primary resources and climatic conditions (I'7_5, I'8_10, I'8_15, I'8_19, I'8_20, I'8_37,
['8_40,1'8_42,T8_47, project 102uu225-1, contract [YHK-01/3).

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

The pedagogical qualification of Assoc. Prof. Dr. Zahari Zarkov is formed by his
teaching activities (lectures, exercises and course work assignments) with students in
more than 10 academic disciplines, over 100 successfully defended graduates, one PhD
candidate and two PhD students, to be graduated in the coming months. He took an active



part in 2 research projects with pedagogical and educational orientation under
Operational Program “Human Resources Development”.

For the last 3 years he has lectured in 8 disciplines: in the Faculty of Electrical
Engineering - Electrical Drives, Digital and Microprocessor Engineering, Converter
Technology, Special and Non-Traditional Energy Sources, Power Electronic Converters
for RES, Renewable Energy Sources and Electric Generators, Converters (in English); in
the Faculty of French Education on Electrical Engineering - Modeling of Electromechanical
Devices.

To ensure and support the learning process, he co-authored 1 textbook and 1
laboratory manual, updated and further developed the content of all disciplines of which
he is a leading lecturer.

In assessing the pedagogical activity of Assoc. Prof. Zarkov, his active participation
in the construction, equipment and maintenance of the laboratories in which the teaching
process is conducted should be taken into account. He is one of the main participants in
the development and installation of the experimental platform for photovoltaic research
at the University Research Complex, created under contract DUNK-01/3.

Based on the arguments presented and my long-term view of the candidate's
professional development, I can give a very high appreciation of the teaching activity of
Assoc. Prof. Dr. Zahari Zarkov as a teacher with solid scientific training, commitment,
responsibility and methodological conduct in the teaching process.

5. Major scientific and applied contributions

In the competition’s documentation, the candidate has applied "Extended reference
to the scientific contributions of the submitted publications, equivalent to habilitation
work", where 15 scientific, 19 scientific-applied and 2 applied contributions have been
announced. Contribution elements of each publication are listed separately in the
Scientific Abstracts and Contribution Summary.

All of these requests can be summarized as follows:

L. In the publications, equivalent to habilitation work
Scientific contributions

- Development of mathematical and simulation models of the components of the
wind energy conversion system (WECS) - M1, M2, Mé.

- Development models of complete WECSs with directly coupled synchronous
generator and simulation studies of its operation: in parallel to the network with optimal
speed ratio control and with optimum torque control (for high power WECS - M2) and for
operation at autonomous load and battery storage (for small WECS with claw poles
permanent magnet generator - M6).

- Systematization, modeling and analysis of electronic DC-DC converters for use in
WECS - M4, M5. Confirmatory results have been obtained and the possibility of parallel
operation of electronic convertors in WECS with variable speed has been proven.

- Development of an algorithm for controlling the power of a WECS with the
combination of monitoring the point of maximum power of the wind turbine and the
maximum torque per ampere of the synchronous generator - M1, M3.

- An analytical model for calculating the power and efficiency of photovoltaic panels
with neglect the influence of air mass is proposed - M8. Analytical models have been
developed to determine the current-voltage characteristics and the efficiency of
photovoltaic panels, manufactured using different technologies and an approach is
proposed to determine the efficiency of photovoltaic panels at arbitrary solar radiation
and temperature - M10.




Scientific and applied contributions

- The preference of the method of controlling the wind turbine with optimum speed
ratio over the one with the optimal torque control in terms of the generated electricity
and dynamics in following closely the wind speed variations is proved through simulation
and experimental studies - M2.

- Simulation studies confirm the possibility of a WECS with a directly coupled
synchronous generator operating in a wide range of wind speed variations, using
algorithms for monitoring the maximum power point and maximum torque for ampere -
M1, M2. The possibility of autonomous operation of a low-power WECS with a variable
speed wind turbine, a permanent magnet generator and a battery, using a non-inverting
electronic converter is confirmed - M6.

- The empirical coefficients of the analytical models for power and efficiency of
photovoltaic panels using different technologies are determined experimentally and have
been verified under different meteorological conditions. The influence of meteorological
conditions is analyzed - M7, M8, M9, M10.

Applied contributions

- A scientific infrastructure for research in the field of renewable energy has been
created, containing various laboratory stands, algorithms and management software - M3,
M11. A dSPACE microprocessor platform for controlling the electronic converters
connecting the generator to the network is implemented in the experimental stand - M11.

I1. In the other scientific works

Scientific contributions

Mathematical and simulation models of electric generators, wind turbines,
electronic converters, filters, storage devices, hybrid systems with RES have been
developed (I'7_1+I'7_4, I'8.9, I'8_11+I'8_14, I'8_17, I'8_22, I'8_30, '8-44, III11). Power
management and control systems for photovoltaic and wind energy conversion systems
have been created (II1, 12, I'8_23, I'8_41). Algorithms for controlling the power of the
WECS when operating at constant power and when using only a certain percentage of
wind power have been proposed (I'7_1+I'7_4). A methodology has been developed to
determine the solar radiation received, the power and the efficiency of photovoltaic
modules in building and facade installations with different types of PV panels (I'8_25, I'8-
32, I'8-45, S2, IIII5). An algorithm for compensating the fluctuations of the power,
generated by a photovoltaic plant, using a supercapacitor has been developed (I'8_20,
['8_40). A method is proposed for investigation and sizing of hybrid systems with
renewable energy sources (I'7_5,'8_37,'8_42,T'8-47).

Scientific and applied contributions

Comparing and summarizing approaches to developing simulation models.
Development of models for prediction of solar radiation based on neural networks. A
series of simulation and experimental studies to confirm the correctness and performance
of the developed models, strategies and algorithms and to specify their coefficients.

Applied contributions
Physical models, stands and methodologies for laboratory research and training in

the field of RES have been created. A microprocessor-based system for the management
of WECS and data collection has been implemented. Electric energy yield results from
different types of photovoltaic panels have been obtained under different meteorological
conditions. A permanent magnet clew pole alternator has been modified for application
in small WECSs.




The main scientific and applied contributions of Assoc. Prof. Dr. Zahari Zarkov may
be related to "creation of new methods and technologies"”, "proving with new means
significant new sides of already existing scientific fields and problems", " obtaining
confirmatory facts ”,“ analysis and evaluation of the influence of various factors on the
processes studied”.

[ am familiar with the research work of Assoc. Prof. Dr. Zahari Zarkov since the
beginning of his professional career and I can say that the contributions to the submitted

scientific papers are mainly his personal work.

6. Significance of the contributions to science and practice

The submitted scientific works fully correspond in terms of quantitative and
qualitative indicators to the requirements for occupying the academic position
"Professor”. The large number of projects in which he participates, the recognized patents
and the diploma ,Inventor of the Year®, also confirms the importance of the contributions
to science and practice in the scientific production of Assoc. Prof. Zahari Zarkov. An
evidence for the importance of his research is also the large number of citations in
Bulgaria and abroad - 63, of which 53 citations in scientific publications, referenced and
indexed in world-renowned scientific information databases.

7. Critical notes and recommendations

The professional qualities of Assoc. Prof. Dr. Zahari Zarkov are reflected in the
carefully designed competition documents. I have no critical comments of a scientific
nature to affect the evaluation of the materials presented.

Of an editorial nature, [ would recommend presenting the contributions in larger
groups, which would reduce their number but would not affect their nature and
significance.

[ also recommend to design and present as textbooks the teaching materials for the
courses he reads lectures.

8. Personal impressions

[ have known Assoc. Prof. Dr. Zahari Zarkov since his admission to the Department
of Electrical Machines and have personal impressions of his development as a scientist
and teacher. He is well versed in his scientific field, thorough in his research, responsive
to the colleagues and students he works with.

Apart from the scientific papers and documents presented in the competition, | must
also emphasize the fact that he successfully combines scientific and teaching activities
with organizational activity - he is a member of the Board of the Union of Electronics,
Electrical Engineering and Telecommunications, member of the Editorial Board of the
Journal Electrotechnica&Electronica E+E, member of the Organizing Committee of the
International Conference ELMA.

CONCLUSION
Based on the submitted scientific papers, their contributions, the assessment of
their importance and the over-fulfilled minimum national requirements, I find it
reasonable to propose Assoc. Prof. Dr. Zahari Zarkov to take the academic position
"Professor” in the professional field 5.2 Electrical Engineering, Electronics and
Automation in the specialty Electrical machines.

12.03.2020r. REVIEWER:
(Assoc. Prof. PhD George Todorov)
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