PEINEH3U S

110 KOHKYpC 3a 3aeMaHe Ha aKaJleMUYHA JIbKHOCT »JlOLIEHT”, B 06J1aCT Ha BHCIIETO
obpasoBanue 5. Texuuueckn Hayky, IIpodecuonanto nanpasienue 5.2.
Enextporexnuxa, enexrponuka u ABTOMAaTHKa, 10 Hay4YHa CIIEHUATHOCT

» EJIEKTPHYECKU MPEeXH U cHCTeMH® 3a HYXIUTe Ha Karenpa “Enextponuka u
Enexrpoenepreruka” kbM TexHHUECKH KOMesK -Codus

obsiBeH B JIB: 6p. 103/06.12.2024 r., No Ha nponenypara TKC66-AJ12-26
€ KaHOMAAT: M. ac. A-p umK. Bemnyko IIBeTanos ATanacos
Yien Ha Hayqno xypu: npod. a-p k. Banentun lenos Kones

Hacrosmara penessus e wmsrorsena s KaueCTBOTO MM Ha WIEH Ha HAy4YHO XKypH,
HasHa4eHo cwe 3amoBeg Ne OXK-5.2-11 or 31.01.2025 r. na Pekropa na Texuuuecku
yausepcuter-Codus Ha OCHOBaHHE Ha pemenne Ha ceBeta Ha TKC  (TIporokon
Ne2/13.12.2024 r.) mo npennoxenue Ha Karenpenus ceeer na Karenpa ,,Enextponuxa
1 Enepreruxa" (ITporoxon Ne3/12.12.2022 r.) u IIpoTokon oT mBpBO 3acenanue Ha
HayqHOTO JXypH, poBeaeHo Ha 06.02.2025 T.

1. O6wmu mosoxkeHus u Ouorpaduynu nannu

EmuncTBenusT xanaumar B o6apenms KOHKYpC — 1. ac. uHX. Benuuko Ileranos
ATanacoB e pozeH Ha 13.10.1967 1. B rp. Ceore. KaumunarsT 3aBbpmBa yememto
BUCIIETO cH oOpazoBanme, 1996+2001 rox., karto MaruCThp-eJIeKTPOUHKEHED, 110
Hay4Ha CIENMANHOCT ,EnexTpudeckn Mpexu u cucreMu, B Enexrporexnuueckus
dakynrer Ha Texuuueckm Yuusepcurer - Codua. Ot 2014 nmo 2016 r. 3aBBpIIBA
Marucrpatypa no ,,Munycrpuansa u Exepruitna curyproct BsB Boenna Axanemus
»| eopru Crolikos PakoBcku™ B 061act CHrypHOCT Ha eJIeKTpO 3aXpaHBaHETO, IeHCTBHS
IIpYU KPU3UCHU CUTYALMH.

IIpe3 2016 rog., Beguuko IIBeTanoB ATanacos YCHEIIHO 3alllUTaBa TUCEPTALMOHEH
TPy Ha TeMa ,,MeToIMKa 3a OlleHKa Ha TeXHOJOIMIHUTE 3aryOM Ha MOIIHOCT U €Heprus
B CJICKTPOPA3NPEICTUTEIHUTE TIPEANPUATHUS, 38 pugobuBane na OHC Hoxrop, no
IpO(QEeCHOHANHO HampaBleHne 5.2 »EJEKTPOTEXHHKA, €NEKTPOHMKA U aBTOMATHKA®,
Hay4YHa CIICLHAIHOCT ,,EJeKTpUIecK MpeXH U CHCTeMH®, (muroma TYC-E®83-HC 1 -
028).

Kanaunarsr Benuuko 1{seTanoB Atanacos 3amodsa IIPETIOaBaTeICKaTa CH JeHHOCT B
Texunuecku Konex — Codust xpM TexHHUECKH Yuusepcurer-Codust or 2019 ron.
KaTo XOHOpOBaH npenoaasaTed, a npe3 2021 r. My e nIpuchIeHa aKaJeMU9Ha JIBKHOCT
[JI. AaCHCTEHT B HalpaBIeHUe 5.2 ClenHranHocT ,,Enekrpoenepreruka-IIpor3BoacTso U
pasnpezienieHne” KbM KaTenpa ,,EleKTpoHuKa U enekTpoeHepreTika” Ha TexXHHUYecKH
Konex — Codus.

IIpopecronannara cu kapuepa peanusupa ocHoHo B EPM »3anan’ (mpaBonpUeMHHK
Ha YE3 Pasnpenenenne Brarapus AJ) ot 2002 r. xaTo 3aema Pa3IMYHU ONEPATHBHH
JUIBKHOCTH: PBKoBoauTeNn Ha OmneparuBer 1nentsp (mo 2013 r.), 3aMecTHUK
PBKOBOINTEN Hanpasienue ,,Excrioaranus u [Tongspixane®, peruon ,,Codus obnact™
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(2013 —2019) u I'nagen HIDKCHED METOIMYECKO ympaBnenue u obyuenue (ot 2019 no
cera).

OfmmusT my TPYZOB CTax € Hafd 24 roauHy.

Brnanee amrmmiicku m pycku esmx ua n06po HuBO. MMa oTinunHa KOMITIOTHPHA
[IOAroTOBKa, 3aABI0OYEHN 3HAHUS B 06JIACTTA Ha CIICKTPOHHMKATa W aBTOMATHKATA.
Pabotu cBo6omHO che CTaHIAPTHY U CICIHUATH3UPAHH IPOIPAMHH TIPOLYKTH.

2. 06m0 OIMHCAHHE Ha HnpeiacraBeHure MaTepHaJn

Kangugaret ro. ac. A-p uHX. Bennuko [{BetanoB ATaHacos e IIPEACTaBHII 38 y4YacTue
B KOHKYpCa CIEAHUTE JOKYMEHTH:

* Asrobuorpadus;

* Konne Ha aumiomara 3a obpasoBaTellHaTa U Hay4Ha CTeneH »JOKTOp" ¢
CK3EMILIIP Ha aBTOped)epaTa U COUCHK Ha MYOIHKALMHTE [0 JUCEpTallHiTa. |

* Menununcko cumeTencTso, CBUIETENCTRO 38 CBAUMOCT, Y JOCTOBEpEHuE 32
CTaX IO CHEMUATTHOCTTA,

¢ Jlunnoma 3a ,,rmaBey 4CUCTCHT";

* CrnpaBka, yIOCTOBepsBalla W3ITBIHCHHETO HA MHHHUMAJIHATE HALMOHAIHH
nsnckBanud 3a ALl ”Jlouent” or IlpaBuinnka 3a npunoxenue Ha 3PACPE u
MHAHUMAIHUTE W3UCKBaHUs OT [IpaBunHuKa 33 ycnoBusATA 1 pela 3a 3aeMaHe
Ha aKaIeMHYHU AXBKHOCTH B TY — Codus;

e OO6W CHHCEK Ha HAYYHHTE TPYIOBE, NIPENICTAaBEHH 33 y4acTHe B KOHKypca
(BKIFOYBANI 06LI1a XapaKTEPHCTHKA M OCHOBHH IIPUHOCH );

* Monorpaguuer Tpyn ,,ChBpeMEeHHH TEXHOIOTMH B paslpeneuTenHUuTe
Mpexu ISBN 978-619-167-540-1, Codust : Texn. yHuHB., 2023, Peu.: Inmo
Crounos, Bacun Aranues Bubmorp. (https:/plus.cobiss.net/cobiss/bg/bg/bib/64923400) —
nokazamen B3;

* IlybnukyBaHa kuura Ha 6GasaTta Ha 3alIUTeH JTUCEPTALMOHEH TPYA 3a
npuckxaane Ha OHC ,mokrop“ ,3ary6m mo €IEKTPOPA3IPEICIUTENHUTE
mpexu” -  TY-Codus, 2017, crp.146, ISBN 978-619-167-287-5
(https://ras.nacid.bg/dissertation-preview/70585; https://plus.cobiss.net/cobiss/bg/bg/bib/i280213220). -
noxazamen 6.

* CHHCBK Ha HAayyHM NyONHKAMK B M3JAHHSA, KOHTO Ca pedepupanu u
MHNICKCHPaHH B CBETOBHOM3BECTHM 0asu JaHHH C HayyHa MHGbOpMAaIus —
noxazamen 17,

¢ Cnucek Ha HayyHH NyOIMKaUWH B Hepe()epHpaHH CIHCAHUSA C HAY4HO
PELCH3UPAHe UITH B PElaKTUPaHH KONEKTUBHHU TPYIOBE — noxazamen I'S;

¢ Cnucek Ha murHpausaTa ¢ URL Ha Bcgka UUTHpalla Iybaukanus —
noxazamenu /{12 u /{14,

* Cmpaeka 3a xopapHymMa Ha BOJEHH JIEKIHH 32 MOCIEIHHTE TpU TOIUHH,
BozieHH B TY-Codus, 1o AUCHUTIIIHM OT po¢heCHOHATHOTO HallpaBlieHHUE Ha
KOHKYpca - nokazamen JK;

Kangupater no xomkypca 3a 3aemame Ha Al ,Jouent“ — Bemuuko ATaHacos,
Npe/IcTaBs 3a peleHsrpane o610 19 Hayunu mpyoda, KOUTO ca U3BBH aBTOpedepara 1

P
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HayYHH 11yOJIHKaLuK 110 AUCCPTAllHOHHUS TPYX 3a pugo6uBane na OHC

*

IIpencraBenure Tpynose ca CBBP3aHH IIp
»Jlorent"

Mounozpagpuuen mpyo - o noxasamen B3 ;
17 6poa nayunu RYORuUKayuu otmevataHu B U3

HHJACKCUPAHU B CBCTOBHOM3BECTHHU Oa3u pI

w/nimm Web of Science) - o noxazamen I'7
1 6poii nayuna nybnuxayua 8 uep
UK IIyOIIMKYBaHY B pedaKTHpaHH
13 opoa wumupanus v HAay4YHH U3NaHHS B
CBCTOBHO M3BECTHH 0a3H JaHHU ¢ HAYYHA HH

- ho nokazamen J]12;
2 6posa wumupanus — no noxazamen H14.

NoKa3aHu B Tabiuma 1.

¥ Ca B IPO(ECHOHANHOTO HamlpaBieHue 5.2. Enex
H aBTOMAaTHKa 110 Hay4YHa CIIELUATHOCT
CIIpaBKaTa NpeJICTaBeHa OT KaHIUAATa B KOHK

»LOKTOp*.

AaHusg  pedepupany u
AHHM C Hay4Ha MH(OpMauus (Scopus

edepupany crucanms c HAYYHO peleH3UpaHe
KOJIEKTUBHH TPYIIOBE - no nokazamen '8,

pedepupann ¥ uHAekcHpaHu b

¢opmarus (Scopus, Web of Science)

AKO C HACTOAIINA KOHKYPC 3a 3aeMane Ha AJ]
TPOTEXHHKA, EJIeKTPOHHMKA
»EJeKTpUIecky Mpesku U cuctemu”. Chriiacho
ypca, HayKOMETPUYHHTE II0KA3aTeNN ca

Ta6JII/IH§l I.
I'pyna M. Bp. . Bp. 1. Ha bpo# ToukH 110 ocHOBHHM
IoKa3aTe KaHAuJaTa MOKa3aTeJIH OT rpyna |
Hunnoma 3a OHC »IOKTOp™ Ne TV C-
A 50 50,00 E(I)83-HC1-028
B 100 100,00 B3 | 100
I'e 30
r 200 317,00 I'7 282
I8 5
Ji | 50 132,00 H12 u ]]14 132
Xopapuym Ha Bogenu B TK-
K 30 290,00 Codus nexiuu 3a
MOCIEAHUTE TPH FOAWHHU
Ob6mo: 430 889,00

H3600: Iokazanume Hayxomempuunu noxazamenu e T abnuya 1 noxazeam, ue ca
USHBIHEHU MUHUMANHUME HAYUOHANHYU USUCKEAHUS 30 3AeMAaHe Ha All ,,Jloyenm “. C
mosa, KaHouoamuvm Omeoeaps Ha usuckeanusma Ha yn. 6, an. 1 om IT YP34 na TY-
Cogpus 3a yuacmue 6 xonxypca.

3. 061113 XapaKkTepHCTHKA Ha HayuyHouscjaeaoBartejacKkara " HAaY4YHO-IIPHJIOKHATA
JeHHOCT Ha KaHaujaara.

Hayunouscnenoparenckara m Hay9YHO-IDUJIOKHATA JEHHOCT Ha IVI. ac. A-p HHX.
Bennuko AtaHacos ca B 061acTTa Ha:

hd I/IacnenBaHe, aHaJIH3 H METOJINKH 3a onpene/igHe Ha TEXHOJOTHYHHSA pa3sxon

Ha €JI.CHEPIusl B eJIEMEHTH OT pasnpe/eHTeTHHTE CHCTEMH NPH Pa3JHYHH
pe:xumMu Ha pabora (tpyzmose [ 1.6,17.1,17.2,1'7.3, 7.5, I'7.6, I'7.10]);

* Mozaean 3a nogoGpsiBaHe Ha HAXEKAHOCTTA HA pasnpeneuTe T HUTEe CHCTEMH
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1P€3 CbBPEMEHHH TEXHOIOTHH PH Pa3IHYHH PeXHMH Ha paboTa (Tpynose
[B3,17.4,17.7,T7.8,T7.9, [7.12,17.14 ),

* O030p Ha aKTyaJHH TEXHOTOIHYECKH Pa3BHTHS N0 eJIEKTPHYECKHTE MPEKH.
(Tpymose [['7.8,'7.11, I'7.13, ['7.14,17.15).

Monorpabusata no noxazamen B3 e CBBbp3aHa C aHANIU3 Ha yTBBPACHUTE [IPE3 FOTHHHUTE
CJIEMCHTH OT pasNpeaeIuTeTHHTE MPEXH, KaKTO U HIKOHM OT ChBpPEMEHHHTE
TCXHOJIOTHH, HaBNM3allM C GBP3H TeMIIOBe B eyiekTponpoBoaure 3a CpH u HH.
Pasrnenanu ca BBIIDOCHUTE, CBBP3aHM CHC JIUTHTANM3AIAITA ype3 BBBEXKIAHETO Ha
JAUCTAaHIIHOHHUA TEXHOJOTMH 34 YHOPABICHUEC Ha IIOTOKOpA3NpedeNeHreTo B
PaslIpEACTUTEIHUTE MpPEXKH, KAKTO W IIe/IeBH byHKIMM 3a oIpenesHe Ha
PEHTaOUIIHOCTTa OT BBBEXKAAHETO WM. HetaiinHo ca pasrienanu BBIOPOCHUTE C
TEXHUHECKHUTE 3aIyOu Ha eJl. eHEpPIis B OCHOBHHUTE 3BEHA HA CIIEKTPUYECKUTE MPEKH U
B CIEKTPONPOBOANTE KaTo 1siio. [Ipennoxenu ca MOJIENH 3a Olpe/ieNisHe Ha 3ary6uTe,
CBbp3aHu C IpUCBEAMHIBaHeTO Ha BEU TIPOM3BOAUTEIIH, KaTO M yBEIHYECHHTE 3ary6u
OT CTapEeHETO Ha MaTepHAIUTE U aTMOC(EPHHUTE BIUIHHSL. IIpencraBenu ca maunnuTe
3a MOHTaX ¥ 0e30I1acHa eKCILIOATAIMS HA YACT OT OCHOBHHTE €IEMEHTH OT B3Iy LIHUTE
CIeKTponpoBoau. Pasrienanu ca BBIIPOCH CBBP3aHH C €BPONEHCKUTE MOKA3aTeln 3a
Ka4eCTBO Ha ENEKTPUIECKATa EHEPTHS. CucremaTusupanu u (QopMyJMpanu ca eTamuTe
Ha U3rpak/iaHe, y3aKOHSBaHE W BKIIOYBAHETO UM KBM pasnpenenuTeIHUTe MpeXy Ha
boToBONTANYHH CHCTCMH, KaKTO H TpPOOIEMHUTE CBBP3aHH ChC CBBPEMEHHHTE
M3UCKBAHHS 32 KAYECTBO Ha €JIEKTPHIECKaTa eHeprisl, OCHOBHUTE CBETOBHH UHIEKCH U
nokazatenu. PopMynupana 1 060CHOBAHA € HOBA TEOPHS/XUIIOTESA.

Kanguparsr no KOHKypca 3a 3aemane Ha AJl , JloueHT* — Bennuko ATtaHacos,
npencTass 18 6poa Hayuynu nybamKaiuu no nokazamenu I” KakTo cinensa: 17 opos -
OTHEYATaH! B U3JaHUA pedepUpaHU U HHAEKCHPAaHU B CBETOBHOM3BECTHH 6a31 OaHHU
¢ Hay4Ha un(opManus (Scopus w/wmm Web of Science) - o noxasamen I'7 u 1 6poii -
B Hepe(hEepUpaHy CIUCAaHUA ¢ HayqHO peLncH3upane Uiy My0OIuKyBaHH B TOAUIIHUIN U
COOPHHIIY OT HALIMOHATHH 1 MEXIYHapOIHU HAYYHH KOH(DEPEeHIUH - no noxazamen I'S.

4. Ouemca Ha neJjaroriyeckara noaroroBKa u NeHHOCT Ha KaHauaara.

['n. ac. g-p wmmx. Bemmuko ATaHacos e YTBBP/ICH IPENONaBaTell, ChC 3HAYUM
HPAaKTHIECKH ¥ yIPABIECHCKH ONUT. BUIHO OT IpHIIo)KeHaTa CIipaBKa 3a XOpapHyM Ha
BONICHU B Karenpa ,Enextponnka u enexrpoenepretuxa® B TKC npu TY-Codus
JICKLIHH, 32 IOCICAHWUTE TPH TONHMHHM, KaHAMAATHT € OWII BOJEIN] MperoaBaTes 1o
CIICZIHUTS TUCUMIUTAHK: , MOHMadic u eKcnioamauua na enekmpuuecku Mmpexcu”,
sEnexkmpuuecku mpescu®, wEnekmpomexnuka I u 11 - OKC »l Ipodecrnonanen
baxanasbp ¢ 06wy xopapuym 290 yuebnu uaca. Ileparoruyeckara mOATrOTOBKA HAa
KaHINAATa € Ha MHOTO BUCOKO HHBO. TOIi € IPU3HAT 1 H3BECTEH CIIEMATHCT H eKCIIepT
B obmacTra Ha ENeKTpuuyecKuTe Mpexu W cucTeMu. KaHmmnaTpr e ydacTBal B
paspaboTBaHeTO Ha y4eGHMTE IUIAHOBE M IporpaMu IO JUCHMIUIHHA ,MOHTax
eKcltoatalius Ha enextpuiecku Mpexu ~ 3a OKC ,IIpodecuonanen Gakanasbp” Ha
CTYICHUTE OT CIICHHUATHOCT ,,ENEKTpHYECK: MPEXH B CHCTEMH™.

ToBa Mu JaBa OCHOBaHHE Ja OIIpEaecJisd Iil. aC. O-p HHXK. Benuuko ATaHacoB Kato
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u3rpaaceH IIpenoJaBaTell ¢ BHUCOKH HpO(bCCI’IOHaJIHH H  HHXCHEPHO-TEXHUYECKU
Ka4yecTna.

5. OCHOBHHM HayuHM K Hay4YHO-NIPUJIOKHH NPHHOCH.

HpI/IHOCI/ITe Ha KaHavjgaTta oT IpeacTaBeHUTE H}’6HI/IK3HHI/I OIIpeaeiIsiM KaTo HayuHo-
RPpUNOIICHU U RPUTIOMHCHU Y CA KAKTO clieaBa:

5.1.Hay4yHO-OpHJIOKHH  NPHHOCH: Paspaboren  w  mpemmoxen  ma
PasIPEACTUTENHATE IPYKECTBA € MATEMATHYECKH MOJEN U neneBa (PyHKIMA
OTHOCHO ONTHMAJHO ONpeJeNsHe Ha MEcTara 3a ITOCTABIHE Ha JUCTaHITUOHHH
IPEKbCBAYH, ), KAKTO U 38 OLEHKA Ha MOJI3UTE OT TIXHOTO U3M0NI3BaHe (mpyo No
I"7.4). Hay4no e o6ocHOBaH TIpexo/la KbM aBTOMATU3UPaH HaI30p Ha 3ary6ure
B YABIDKCHO peallHo BpeMe U MPOEKT Ha TIaH 3a pasBUTHE Ha IIOTEHIIMaNa Ha
C/ICKTPOPA3IIPEICTUTENIHATE IPYKECTBA 3 IIPHIIATAHETO My (mpyo Ne 6 ).
Dopmynupad e mpoGreMbT "HANTHIIHK eleKTpomepu” (mpyooee Ne I'6, Ne
I'7.10,Ne I'8). ®opmymupan e npo6eM OTHOCHO yBelIWuYaBaHe Ha 3aryoure B
TPaHC(OPMATOPUTE Cles NPOXBIKUTETHA ekcmioaraums. IlpencraBenn ca
0006menn pesyaraTaTe oT MamabHO H3MEpPBaHe 4Ype3 OIHUT Ha MpaseH XoJ U
KbCO ChCAMHEHHE Ha 3arybuTe B TpaHc(OpMaTopH clief IPOIBIDKUATEIHA
CKCIUIoaTanus. (mpyodoge Ne I' 7.5, I'7.6). DopMynHpaH € HHOBATHBEH MOIXON
3a OrpaHMvaBaHe Ha KOMYTAlMOHHOTO IIPEHAIIPEKEHHE OT ITyHTOBU PEaKTOPH
Cp.H., kouTO Ce MOHTHpAT BB BB3TOBH PasnpeNenuTeN N CTanuun. (mpyo No I
7.15).

5.2.JlokasBaHe ¢ HOBH CpeJCTBA HA CBINECTBEHH HOBH CTpaHH Ha Beye
ChbUICCTBYBAIUM HAYYHH 00/1aCTH, NPOGJIEMH, TEOPHH, XHIIOTE3H:

AHaIIU3UPaHH Cca IOTBBPINTENHH (DaKTH 3a aKTYyaJlHH BBIIPOCU CBBP3aHH C IPYIIUTE Ha
CBBP3BAHC Ha HAMOTKHMTE Ha paslpeNeNUTENHATE TPaHC(HOPMATOPH U MOBENEHHETO Ha
TPaHC(OPMATOPUTE IIPU CHIIHO aCHUMETPHYHH HaTOBapBaHWA U aBapUHHU PEKHUMHU B
MpPEKH C HUCKO HamnpexeHue. (mpyo Nel 7.1). TIpennoxeH e MeTOX 3a nonobpsiBaHe Ha
Ka9CCTBOTO Ha eNCKTpUYECKaTa CHEeprus B IBITH ENEKTPHYECKH MpPEXH HHCKO
HallpeXxeHne, 1pe3 cucrema ot nosumasamy 0,4/0,95 kV u noxmwkasamm 0,95/0,4 kV
Tpauchopmatopu. (mpyd Nel'7.7). Tlpennoxen e HOB MOJZIeNT 3a OLIEHKa Ha PUCKa 34
XEPMETHICCKHU 3aTBOPEHH TPaHCHOPMATOPa B3 OCHOBA Ha cTieU(bHUIHHTE YCIOBHS HA
MpekaTa HUCKO HalpexeHue. (mpyo Nel'7.9). HanpapeH e aHamms u ca [IpELICTaBeHH
[IPHIOXKCHHUATA HA CBBPEMEHHHTE BB3MOXXHOCTHTE 34 H3MOI3BaHE HA OCHOBHHTE
BUJIOBE 3a ChXpaHCHHE Ha €lEeKTPHYECKA €HEPTUs U BIMSHHETO MM BBPXY KaueCTBOTO
Ha eJeKTpuveckara eHeprus. (mpyo Nel'7.13). HampaBeHo e H3clefBaHE BHDXY
NPOOJIEMHTE CBBP3aHM C KAYECTBOTO Ha CIIEKTpUYeCcKaTa eHeprus INpH MOTpeGHTENnTE
[IPUIHHEHH OT sBJieHHeTo Dnukep (mpyo Nel'7.14).

5.3.C1,3naBaHe HAa HOBH Knacud)mcaunn, METOAH, KOHCTPYKIIMH, TEXHOJIOI'HH:

Pazpaborena e opuruHanHa MeTonMKa 3a TOUHO ONpEAENsHe Ha 3aryOuTe Ha aKTUBHA
MOILHOCT ¥ CHEPIUs B €NIEKTPOPA3NpeIETUTETHUTE IPSANIPHATHA 32 PA3TUIHY IEPHOLH
- OT peaHo BpeMe 10 ronuHa (mpydoee Nel' 6, Nel'7.3). PazpaboTeHa € MeTOMHKA 32
M3IUCIABAHE 3aryOMTe Ha eNeKTpHYecKa eHeprus CBBP3aHH C aKTHBHHTE

IIPOBOJHUMOCTH Ha B’B3JIy1HHI/ITC GHGKTPOIIPOBOI[I/I 3a CpeaHo HanpemeHHe Ipu pa60Ta
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Ha TpaseH xon. (mpyo MI'7.2). Coinanen e Hos MaTeMaTHYECKH METOJ 38 CMECeHO
IETIOYHCIEHO TMHEHHO IPOTpaMUpaHe (MILP) 3a nuianupane u omeHka na KallaluTeTa
34 ChXpaHEHHUE 3a IIOCTUTAHE Ha AaBTOHOMHOCT (banancupane) Ha eHepruiina o0IIHOCT,
BKJTIOUBAIA [IPOM3BOJMTEINH, MOTPEGUTENH U notpeburenu (prosumers) paGoremy
CBbp3aHM 4pe3 eJeKTpopasipenenuTeHaTa Mpexa. (mpyo Nel'7.8). Pasrnemann ca
CJIOCBETE U Ca OMHUCAHH OCHOBHUTE [IADaMETPH H3TPaskIALIH CTPyKTypaTa Ha KabejuTe,

KaKTO U TeXHUTE (QYHKIIMH 32 OCUTypsIBaHe Ha HaJl&K1Ha eNeKTprudecka pabota. (mpyo
Nel'7.16).

5.4.HDHJIO)RHH OpPHHOCH. HonvanaHe Ha NOTBLPAUTENHH haKTH:

Hony4enn ca motspauTenmu (axty 3a npurogHOCTTA Ha pa3paboTeHuTe MOIeNny u
LIPIOCTHATA NpeIaraHa METOIMKA 3a OIpeeNsiHe Ha 3arybuTe Ha aKTHBHA EHeprus 3a
M3TCKJINTE YacoBe B YIBIDKEHO PEATHO BPEMe, KaKTO U 3a IIPOTHO3MPAHE Ha 3aryOu 3a
OB aetm nepronu (mpyodose No I 6, Ne I'7.3). NsnupBaxe, CbOMpaHe U cucTeMaTH3upaHe
Ha  HCTODHYECKHM  (akTH OTHOCHO  pasBHTHETO Ha OpraHU3allHOHHUTE,
NIPUBATU3ALMOHHHUTE U THOEpATH3aHOHHUTE IpoMery B EEC u €JIEKTPOCTOMAHCTBOTO
Ha beirapus (mpyo NeB3). IlpencraBsine Ha HOBM 3HaHMS B aKTyaJHa CIeLlHaln3upaHa
obnacrt npex CKCTICpTHATA ¥ Hay4HaTa OOIHOCT (mpydoee Ne B3, Ne I' 6, NeI'7.2, No7.3,
Ne I'7.5, NeTI7.6, eI7.7, N I'7.1 0). Tlpennoxenus 3a IpoMeHy Ha HOPMAaTHBHH
JAOKYMEHTH U JEUCTBAIM METOTUKH U OpaKTUKU (mpyooee Ne I'6, I'7.1 0). Hampagen e
M3BON OTHOCHO HEOOXOAMMOCTTA IbPKABHHTE OPraHH H SJIEKTPOpa3peae/IHTETHUTE
APY&KECTBA Ja KOHIEHTPHPAT JEHHOCTHTE CH BBPXY BBBEXKIAHE HA MO-IIBJIHA U [O-
MOJICPHM CHCTEMH 3a ChOupaHe, 06paboTKa U M3MONI3BaHe Ha CIIEKTPOMEPHHUTE JaHHHU,
AoMbjIBaHe Ha chlnecTBYBanuTe SCADA, SAP, AMI ¢ nen aBTOMAaTH3UPaH KOHTPOJI
BBEPXY (DYHKIMOHHPAHETO Ha MPEXHTE, BKIIOYHTETHO BBbPXY BCHYKH BUJIOBE 3ary0H
(mpyoose NeI'6, I'7.10, I8). HampaBena e TexHWKO-HKOHOMHYeCKa OBGOCHOBKA 34
PEHTaOUITHOCTTA Ha HOBHTE OJEKOTEHH CHIIHKOHOBH U30JIaTOPH B PA3TIPEAEIIUTENHNUTE
(mpyo NeI'7.12).

6. 3HAaYHMOCT Ha IPHHOCHTE 3a HAYKATA H INpaKTHKATa.

3HaYMMOCTTa Ha OPUHOCHTE, Ha KAHIHMIATa B KOHKypca - Il. ac. A-p HHXK. Bemnuko
ATaHacoB, 32 06Pa30BAHKETO, HAYIHHTE U3CIICIBAHAS U HMHOBalMKTE € Oe3crnopHa. 3a
SHATUMOCTTa MOKE [1a Ce Ch/IM 1O IPECTABEHNTE HAYYHHUTE TOKNIAIH, C KOHTO y9acTBa
B HPCECTIOKHE MEX/YHAPOIHU M HALMOHANHM HAaydHH (QOPYMH C MEKIYHAPOIHO
Y4acTHe ¥ HayYHHTE IyOIMKaliH, pe(epUpaHi ¥ HHIEKCHPAHH B CBETOBHOM3BECTHUTE
0asu maHHM ¢ Hay4yHa MHpOpMALHA — Scopus u Web of Science, kakTo u Tesu B
HepeepUpany CIHUCAHHs C HAYYHO peleH3HpaHe WIH B pelaKTUpaHu KOJEKTHBHH
TPYAOBE — MaTepuald OT HAIMOHATHH M MEXKTYHAPOIHH HAyYHH KOH(EPEHLMH, B
CTpaHaTa U Yy>KOHHa.

IlpuHocuTe Ha Kanaujata, 3a Haykata u HH)XXCHEpHATa INPAaKTHKa, ONpeaeisaM KaTo
SHaYUMH UM IPEACTaBIABAIIM 106pa OCHOBA 3a NO-HATATBLIHM 3aIbIGOYEHH HAy4YHH
U3CJIC/IBaHMA M IIOCTHKEHUA B Hay4yHaTa oOJacT Ha KOHKypca. KaHmumarsT e
nyOIUKyBal 3Ha4MM Gpoii HAYYHHU TPYIOBE C HayYHO-TIPUJIOKHH IPHUHOCH 32 HayKaTa,
HHOBAIIMHUTE U 00pa30BaAHUETO.

CJIGILOB&TGJIHO, IIPUHOCHUTE HA KaHAHMJaTa B 00sIBEeHATa Hay4YHa obnact ca 3Ha4YuMH, a
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HH(bOpMaHHHTa, KOsATO ce CbABpPIKA B TAX € II0JIE3HA, ThpPCeHa U H€06XOI[HM& Ha Ipyru
dBTOPH U CIICLIMAIUCTH, U HaH-BAXKHOTO - HMEHaTa Ha KaHAuOaTa U Ha HETroBUTE

ChbaBTOPHU Ca OTJaBHA n06pe HU3BCCTHU B Hay4Hata JIMTEpaTypa U B HMH)XEHEpHarTa
OpaKTHKa.

7. KpuTH4uHH Gemnexku u NpPEenopbKH.

K'bM npenicraBenure 3a PELICH3NpaHe TPy TOBE UMaM HAKOH 3a6€IIEKH OT PeaKIHOHEH
M HaydHO-TEXHHMYeCKH Xxapakrtep. Cumram, ue 3aryOMTe B eleMeHTUTe Ha
CICKTpOpasnpeieNiuTeIHa MpeKa TpsaGBa na ce KBATHQHIHPAT KATO MEXHOI02UYHY
pazxoou. OOGMeHBT Ha el CHEPIHS MEKIY €NeKTPOpasNpeNeTeNHUTE MPEKH Ha
Pa3IMHHATE OIEPATODH € NpeHeceHa eJl. eHePrus, He IIperaBaHa.

IIpenopbuBam, B ObpIeara cu paboTa, KaHIWAATHT a2 HACOYH YCUJIMSATA CU KBbM
HallUCBaHE M W3JaBaHe Ha y4eOHa uTepaTypa B T.4. YYeOHHIM W PBKOBOIACTBA 3a
nabopaTopuu YIpaKHEHHS.

8. JIuuuu BIICYAT/IEHHS U CTaHOBHILIE HA peueHn3unra.

MimaM nu4HM BreyaTieHus ot paborara Ha 1. ac. J-p uHK. Benuuko Artanacos. Toii e
BHCOKO ILI€HEH, KaTo NpOopeCHOHATHUCT, U KaTo npenoaaBsaTel U u3cienonartel. Toi e
no0pe W3BECTEH H3CIENOBaTeNl G KOMIICTCHTHOCT, M3TpaJeHd KPUTEPUH, TOJisIMa
aKTHBHOCT W TIPENNPHEMYHBOCT, C MIMPOK [HMANa3oH Ha IpO(ECHOHAIHN M HAyYHH
HHTEpeCH. Moxe yBepeHo ma ce TBBD/HM, 4€ TOH MMa [o0pe paslo3HaBaeM [I0YepK B
obpa3oBanuero, M3CIC/IBAHUATA, WHIYCTPHATA U BHENPSIBAHETO (uHOBanuure). Toi
[OAbpKa aKTUBHO HAYYHH KOHTAKTH U € TBPCEH NAPTHBOD B HOBU HWHKEHEPHU U
HMHOBaIIMOHHY NPOEKTH.

3AKJIIOYEHUE

HpCI[CTaBeHI/ITe B KOHKypcCa Hay4dHH TpYOOBE ChABpPXKAT CBUIECTBECHHU pe3yirary, 3a
KOC€TO [JaBaM TIOJOXKHUTEITHA oueHka. Mma IIONIYYCHU OOCTATh4YHO Hay4YHH, HAy4YyHO-
HPHIOKHU U IIPUIIOXKHHA IIPUHOCH. MwunaumManauTE H3MCKBAaHHUA Ca IIOCTUTHATH, HayKo-
MCTPUYHHUTE NTIOKA3aTEIH Ca U3IIBbIHEHHU M I ac. I-p HHXK. Bemnuxo ATtaHacos oTroBaps

Ha BCHYKH yCnoBus U u3nuckBanus Ha 3PACPE, ITTISPACPE u IIYP3A/] B TY-Codus.

Bp3 ocHoBa Ha ToBa, HaMHpaM 3a OCHOBATEHO & IPEIOKa 2. aC. O0-p uHc. Benuuko
Lleemanoe Amanacos oa zaeme aKademMuyHama OnvHCHOCH SYAOLOEHT 1o
NPO(MECHOHATIHO HaNpaBlIeHHe 5.2. EnexTpoTexHUKa, €NEKTPOHHKA M aBTOMATHKA 110
Hay9Ha CTIENUaJIHOCT ,,EnexTpruueckn Mpexu H cHcTeMu™.

Hara:12.3.2025 r. PELHEH3EHT:
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REVIEW

by competition for the academic position of ”Associate Professor" in the field of
higher education — 3. "Technical Sciences”, professional field — 5.2 “Electrical
engineering, electronics and automation” scientific specialty “Electrical networks and
systems”, announced in the State Gazette No. 103/06.12.2024.
with candidate Ch. Asst. Dr. Eng. Velichko Tsvetanov Atanasov
A member of a scientific jury: Prof. Dr. Eng. Valentin Genov Kolev

This review was prepared as a member of a scientific jury appointed by Order No. Jzh-
5.2-11 of 31.01.2025 of the Rector of the Technical University-Sofia on the basis of a
decision of the Council of TCS (Protocol No. The first scientific jury meeting held on
06.02.2025.

General positions and biographical data

The only candidate in the announced competition - Ch. Asst. Dr. Velichko Tsvetanov
Atanasov was born on 13.10.1967 in Svoge. The candidate successfully completed his
higher education, 1996 + 2001, as a Master -Electrical Engineer, in the scientific
specialty "Electric Network and Systems", at the Faculty of Electrical Engineering at the
Technical University - Sofia. From 2014 to 2016 he graduated from Master's Degree in
Industrial and Energy Security at the Georgi Stoykov Rakovski Military Academy in the
security of electrical power supply, actions in crisis situations.

In 2016, Velichko Tsvetanov Atanasov successfully defended his dissertation on the
topic "Methodology for the assessment of technological losses of power and energy in
electricity distribution enterprises", for the acquisition of the PhD, in the professional
field 5.2 "Electrical Engineering, Electronics and Automation”, the scientific specialty
"Electric networks and systems", (diploma TVs-EF-Diploma.

Applicant Velichko Tsvetanov Atanasov began his teaching activities at the Technical
College-Sofia at the 2019 Technical University of Sofia as a part-time teacher, and in
2021 he was awarded an academic position. Assistant in the direction of 5.2 specialty
"Electricity-production and distribution" at the Department of Electronics and
Electricity of the Technical College-Sofia.

He has realized his professional career mainly at the ERM "West" (successor of CEZ
Distribution Bulgaria AD) since 2002 by holding various operational positions: Head of
Operations Center (until 2013), Deputy Head of Operation and Maintenance, Sofia
Region (2013 - 2019) and Chief Engineer Methodological Management and Training.

His total work experience as a teacher is over 6 years.

He speaks English and Russian at a good level. There is excellent computer preparation,
in -depth knowledge in the field of electronics and automatics. Works freely with
standard and specialized software products.

A common description of the submitted materials

Applicant Ch. Asst. Dr. Velichko Tsvetanov Atanasov has submitted the following
documents for participation in the competition:
Cro. lor6



«CV;

» Copy of the diploma for the educational and scientific degree "Doctor" with a copy of
the auto -referral and a list of publications on the dissertation.;

» Medical certificate, criminal record, certificate of experience in the specialty;

* Diploma for Chief Assistant;

» a reference certifying the implementation of the minimum national requirements for
the "associate professor" AD of the Rules for the application of ZRASRB and the
minimum requirements of the Rules for the Conditions and the procedure for occupying
academic positions at TU - Sofia;

» a common list of scientific works presented for participation in the competition
(including a common characteristic and basic contributions);

» Monographic work "Modern Technology in Distribution Networks" ISBN 978-619-
167-540-1, Sofia: Tech. Univ., 2023, Rec.: Dimo Stoilov, Vasil Agapiev Biblio.
(https://plus.cobiss.net/cobiss/en/bg/bib/64923400) - indicator B3;

» Published Book based on a defense dissertation work for the award of the doctor
"Doctor" "Losses on Electricity Distribution Networks"-TU-Sofia, p.146, ISBN 978-
619-167-287-5 (https://ras.nacid.bg/dissetation-preview
https://plus.cobiss.net/cobiss/en/bg/bib/1280213220). - Indicator G6.

« List of scientific publications in publications that are referred to and indexed in world
-renowned scientific information databases - indicator G7;

« List of scientific publications in unrefined magazines with scientific review or in edited
collective works - indicator G8;

» List of URL citation of each citing publication - indicators D12 and D14;

« Reference to the lectures of water lectures for the last three years, led in TU -Sofia, in
disciplines from the professional direction of the competition - indicator G;

The candidate for the occupation of the AD - Velichko Atanasov, presents a total of 19
scientific work, which are outside the autoreffer and scientific publications on the
dissertation work for the acquisition of the Doctor of the Doctor.

» Monographic work - according to indicator B3;

» 17 scientific publications printed in referral and indexed in world -renowned scientific
databases (Scopus and/or Web of Science) - according to the G7 indicator;

» 1 scientific publication in unrefined magazines with scientific review or published in
edited collective works - according to indicator G8;

« 13 cited in scientific publications in referred and indexed in world -renowned scientific
information databases (Scopus, Web of Science) - according to the D12 indicator;

» 2 cited - by indicator D14.

The works presented are directly related to the current competition for the occupation of
AD Assistant Professor and are in the professional direction 5.2. Electrical Engineering,
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Electronics and Automation in the Scientific Specialty "Electric Networks and
Systems". According to the report presented by the candidate in the competition, the

scienceometric indicators are shown in Table 1.

Tabmuma 1.
Group Minimum candidate Number of points by basic
points points indicators of a group
A 50 50,00 Diploma for the PhD
\ 100 100,00 B3 100
G6 30
G 200 317,00 G7 282
G8 5
D 50 132,00 D12 and D14 132
J 30 290,00 lectures for the last three
years
O6mo: 430 889,00

Conclusion: The scienceometric indicators shown in Table 1 indicate that the minimum
national requirements for the occupation of AD "Associate” have been met. In doing so,
the applicant meets the requirements of Art. 6, para. 1 of PURAZA-Sofia to participate
in the competition.

A common characteristic of the applicant's research and scientific and applied
activities.

Research and Scientific and Applicable Activity of Ch. Asst. Dr. Eng. Velichko
Atanasov are in the field of:

* Research, analysis and methodologies for determining the technological
consumption of electricity in elements of the distribution systems in different
operating modes (works [G.6, G7.1, G7.2, G7.3, G7.5, G7.6, G7.10]);

* Models for improving the reliability of distribution systems through modern
technologies in different modes of operation (works [B3, G7.4, G7.7, G7.8, G7.9,
G7.12, G7.14));

* Review of current technological developments on electrical networks. (works
[G7.8, G7.11, G7.13, G7.14, G7.15).

The monograph under indicator B3 is related to an analysis of the elements of the
distribution networks established over the years, as well as some of the modemn
technologies that enter at a rapid pace in the power lines for the CPN and the GN. Issues
related to digitalization through the introduction of remote control technologies for the
distribution of distribution in distribution networks, as well as targeted functions for
determining the profitability of their introduction. The questions with the technical
losses of electricity in the main units of the electrical networks and in the power lines as
a whole are discussed in detail. Models are proposed to determine the losses associated
with the accession of RES manufacturers, as well as increased losses from the aging of
materials and atmospheric influences. The ways of installation and safe operation of
some of the main elements of air power lines are presented. Issues related to European
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electricity quality indicators are addressed. The stages of construction, legalization and
their inclusion to the distribution networks of photovoltaic systems, as well as the
problems related to the modern requirements for electricity quality, the main global
indices and indicators, are systematized and formulated. A new theory/hypothesis is
formulated and justified.

The candidate for the borrowing competition of AD " Associate Professor” - Velichko
Atanasov, presents 18 scientific publications on indicators d as follows: 17 - printed in
editions of referral and indexed in world -renowned databases with scientific
information (SCOPUS and/or web of science) - in the course of the D. Collections of
national and international scientific conferences - according to indicator G8.

Assessment of the applicant's pedagogical training and activity.

Ch. Asst. Dr. Eng.. Velichko Atanasov is an established teacher, with significant
practical and management experience. It is evident from the attached reference to the
Horarium of the lectures in the TCC at TCS at TC -Sofia for the last three years, the
candidate has been a leading lecturer in the following disciplines: "Installation and
operation of electrical networks", "Electricity Comes". The applicant's pedagogical
preparation is a recognized and well -known specialist and expert in the field of electrical
networks and systems.

This gives me reason to determine Ch. Asst. Dr. Eng. Velichko Atanasov as a established
teacher with high professional and engineering and technical qualities.

Basic scientific and scientific and applied contributions..

I1 The applicant's contributions to the publications I define as scientific, applied and
applied and are as follows:

1.1. Scientific and Applied Contributions: Developed and proposed to the distribution
companies is a mathematical model and a targeted function regarding the optimal
determination of the places for the installation of remote circuit breakers, ), as well as for
assessing the benefits of their use (Labor No. D 7.4). The transition to automated
supervision of losses in the extended real time and a draft plan for the development of
the potential of electricity distribution companies for its implementation (Labor No. G6)
has been scientifically justified. The problem "Suspended Electric meters" (works Ne
G6, Ne D7.10, Ne D8) has been formulated. A problem has been formulated to increase
transformers losses after prolonged operation. The results of a large -scale measurement
by idling and short -circuit losses in transformers after prolonged operation are
presented. (works No. D 7.5, G7.6). An innovative approach has been formulated to
limit switching from shunt reactors cf. (Labor No. D 7.15).

1.2. Proving new means of essential new countries of already existing scientific
fields, problems, theories, hypotheses:

Confirmation facts have been analyzed about current issues related to the groups of
connecting the windings of the distribution transformers and the behavior of
transformers in high asymmetric loads and emergency modes in low voltage networks.
(Labor NeGG7.1). A method for improving the quality of electricity in long electrical
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networks of low voltage is proposed, through a system of increasing 0.4/0.95 kV and
lowering 0.95/0.4 kV transformers. (Labor NeG7.7). A new model for assessing the risk
assessment of the hermetically closed transformer is proposed based on the specific
conditions of the low voltage network. (Labor NeG7.9). An analysis has been made and
the applications of modern opportunities for the use of the main types of storage of
electricity and their impact on the quality of electricity are presented. (Labor NeG7.13).
A study has been conducted on the problems related to the quality of electricity in
consumers caused by the phenomenon of the Flicker (Labor NeG7.14).

1.3. Creating new classifications, methods, structures, technologies:

An original methodology has been developed to accurately determine the losses of active
power and energy in the electricity distribution enterprises for different periods - from
real time to a year (works NeG6, NeG7.3). A methodology has been developed for
calculating the losses of electricity related to the active conductors of air power lines for
mid -voltage at idle operation. (Labor NeG7.2). A new mathematical method has been
created for mixed integer linear programming (MILP) for planning and evaluating
storage capacity to achieve autonomy (balancing) of an energy community, including
manufacturers, users and users (Prosumers) working through the electricity distribution
network. (Labor NeG7.8). The layers are considered and the main parameters forming
the structure of the cables are described, as well as their functions to ensure reliable
electrical operation. (Labor NeGG7.16).

1.4. Applied contributions. Receive confirmative facts:

Confirmative facts have been obtained about the suitability of the developed models and
the overall proposed methodology for determining the losses of active energy for the
expired hours in extended real time, as well as for forecasting losses for future periods
(Labor No. G6, No. D7.3). The search, collection and systematization of historical facts
about the development of organizational, privatization and liberalization changes in the
EEC and the electricity of Bulgaria (Labor No. B3). Presentation of new knowledge in
an up -to -date specialized field to the expert and scientific community (works Ne B3, Ne
G6, Ne G7.2, Ne7.3, Ne 7.5, Ne G7.6, Ne G7.7, Ne G7.10). Proposals for changes to
normative documents and existing methodologies and practices (works Ne G6, G7.10).
A conclusion has been drawn about the need for state bodies and electricity distribution
companies to concentrate their activities on the introduction of more complete and more
modern systems for the collection, processing and use of electricity data, supplementing
existing SCADA, SAP, AMI for automated control over the functioning of the networks,
including all types of losses (labor No. G7, G7, G7, G7, G7, G7, G7. A technical and
economic justification was made for the profitability of the new lightweight silicone
insulators in the distribution (labor NeG7.12).

The importance of contributions to science and practice.

The importance of the contributions, the candidate in the competition - Ch. Asst. Dr.
Velichko Atanasov, for education, research and innovation, is indisputable. The
importance can be judged by the scientific reports with which he participates in
prestigious international and national scientific forums with international participation
and scientific publications, referred to and indexed in the world -famous databases with
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scientific information - SCOPUS and Web of SCIENCE, as well as those in the science
of science. International scientific conferences, at home and abroad.

The candidate's contributions to science and engineering practice, I define as significant
and representing a good basis for further in-depth scientific research and achievements
in the scientific field of the competition. The applicant has published a significant
number of scientific works with scientific and applied contributions to science,
innovation and education.

Therefore, the candidate's contributions to the announced scientific field are significant,
and the information contained in them is useful, sought and necessary to other authors
and specialists, and most importantly, the names of the candidate and its co -authors
have long been known in the scientific literature and in engineering practice.

Critical notes and recommendations.

I have some remarks of editorial and scientific and technical character. I believe that
losses in the elements of the electricity distribution network should be qualified as
technological costs. The exchange of electricity between the electricity distribution
networks of different operators is transmitted electricity, not transmitted.

I recommend, in his future work, the applicant to focus his efforts on writing and issuing
teaching literature, incl. Textbooks and guides for laboratory exercises.

1. Personal impressions and opinion of the review.

[ have personal impressions of the work of Ch. Asst. Dr. Velichko Atanasov. He is
highly valuable as a professional, and as a teacher and researcher. It is a well -known
researcher with competence, criteria, great activity and enterprise, with a wide range of
professional and scientific interests. It can be confident that it has a well -recognized
handwriting in education, research, industry and implementation (innovation). He
actively maintains scientific contacts and is a sought after partner in new engineering
and innovation projects.

Conclusion

The scientific works presented in the competition contain significant results, for which
I give a positive assessment. There are sufficient scientific, scientific and applied
contributions. The minimum requirements have been achieved, the science -ometric
indicators are met and Ch. Asst. Dr. Eng. Velichko Atanasov meets all the conditions
and requirements of the ZRASRB, PPSPRESRB and PUREZHA in TU-Sofia.

On this basis, I find it justified to offer Ch. Asst. Dr. Velichko Tsvetanov Atanasov to
take up the academic position "Associate Professional” in professional fields 5.2.
Electrical Engineering, Electronics and Automation in the Scientific Specialty "Electric
Networks and Systems".

Date: 19.3.2025 Reviewer: Prof. Dr. Eng. Valentin Kolev

Crp. 6076



