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1. AxryaaHoct Ha pa3pa00oTBaHUsl B JMCEPTALMOHHUSI TPyA NpPo0jeM B HAYy4YHO H
HAYYHO-NIPWJIOKHO OTHomeHHe. CTeneH M HHBA HA AKTYAJHOCTTA HA NpodjeMa H
KOHKPeTHHTe 3a1a4M, pa3padoTeHH B JUCEPTALUATA.

[Ipomenute npe3 nocnenuute ronuan B EEC na EBpona u B uactHocT Ha P. beirapus,
KaKTo ¥ crpareruute 3aoxxeHd B European SET Plan onpenensar akryanHoCTTa Ha Temara Ha
JTUCEPTALlMOHHMS TpyA. BbBekIaHEeTO B eKcruioaTanus Ha ACHETPATM3UPAHU U3TOYHHUIM Ha
€JIEKTPOCHEPIus, IIPU KOUTO PEKUMBT HA I€HEPALUsA € C OTHOCUTEIIHO CIIy4acH XapaKTep U B
rojasiMa CTENEH NPOM3BOJACTBO MM HE € INOAYMHEHO Ha EnexkrpoeHepruitHus CHCTEMEH
Omneparop, onpezens paboTara Ha €IEKTPOCHEPTUIHUTE CUCTEMH U €JIEMEHTUTE UM B PEXKHUMH
OJIM3KU 10 TPAaHUIIUTE IO OTHOIICHHE Ha HAICKIHOCTTa U YCTOMYHBOCTTA UM. TOBa omnpenens
HE00X0IMMOCTTA OT U3CJEABAHMS B Ta3U [TOCOKA, KAKTO M Ha pa3paboTBaHe Ha HOBH TEXHHUKO-
WKOHOMHMYECKHU pEUICHHs 3a IPeoIosiBaHe Ha rpobiemute. B aucepTaiimoHHus Tpy1 00EKT Ha
M3clie/IBaHe ca mpoljieMu CBbp3aHU ¢ yrpaBieHue Ha paborata Ha BEU 3a mogoOpsiBasiHe Ha
KaueCTBOTO HAa HANPEKEHHETO U HA MPEXOJHUTE PEKUMHU B PA3NPEICITUTEIIHUTE MPEKU U
CTpaTeruy 3a UHTEIUT€HTHO JCLIEHTPAIU3UPAaHO OalaHCUpaHe Ha MOIIHOCTUTE B MUHU, MUKPO
Y HAaHO MPEKH.

JucepTanuoHHUAT TPyA € ¢ obem or 162 crpaHuWmM, BKIIOYBANIM YBOJ, 4 TJIaBH
MIPEICTaBAIIN PEIaBaHEeTO Ha (POPMYITHpPAHUTE OCHOBHH 33/1a4M, MPETSHIIMU 33 IPHHOCUTE Ha
JTUCEPTAIIMOHHUS TPy, CIUCHK Ha MOCOYECHUTE IMYOJIMKAIMU, CBBP3aHM C JUCEpPTAlUATa U
CIHUCHK Ha JIOOBOPHUTE, IO KOUTO € PaboTmiI NTOKTOpaHTHT. [Ipunoxkenusta ca 20 6post BbpXY
npencraBeHu Ha 105 crpanuum. bubnuorpadusra Bk;ouBa o0mo 126 nuTeparypHu
n3TOYHULM, OT KouTo 101 ca Ha naruHMIa M 23 Ha KUPUIIUIA, & OCTAHAIUTE Ca UHTEPHET
aZpecu.

[IpaBunHO € HampaBeHa OLICHKA Ha CbBPEMEHHUTE TEXHOJIOTMH, CTPATETHUH 32 KOHTPOII
1 ObJeNUTe TEHISHIIMN B JEIEHTPATH3NPAHUTE CHCTEMH 3a TIPOM3BOJICTBO HA EJIEKTPUYECKA
€HEeprus, KOUTO ca OT CHIIECTBEHO 3HAUYEHHE 3a ONpEIECIsHE Ha PEKUMHHUTE MapaMeTpu U
HaMHUPaHETO Ha HOBHM TEXHUYECKH perneHus. bazupaiiku ce Ha Ta3u OLeHKa ca popmyupaHu
LeNTa U 33Ja4iTe Ha TUCEPTAIMOHHUS TPY/.

VYTouHeHa € menTa Ha AUCEPTAOIMOHHUA TPYyA - Aa CC M3CJICABA YIIPABJICHUCTO Ha
CbBpCMCHHU EEC qpe3 METOAUTEC 3a PEryJIMpaH€ Ha HAIIPEKCHUECTO B MPCEKHU C



JEeUeTPAIA3UPAHU U3TOYHUIM HA EJIEKTPOCHEPT U U IOCPEICTBOM TEXHUKH ChC CHIIOB XapAyep
BBB BEPUIraTa, KAKTO U PELICHUATA 32 MHTEIUTC€HTHO YIIPABJICHUE HA TOBAPHU.

3a mocTuraHe Ha IeNl Ha AUCEPTALMOHHUS TPYA aBTOPBT € MACHTH(PHUIUPAT HAKOJIKO
3a/lauM 3a IEPCIEKTUBHO H3CIeABaHe, CBbpP3aHU C ympaBieHHeTo Ha cbBpemeHHH EEC, a
HMMEHHO:

- Perynupane Ha HanpexeHuATa.

- AHanu3 Ha ynpaBiieHueTo u ycroiunBoctra Ha EEC upe3 ekcriepuMeHTH ChC CHIIOB
XapZyep BbB Bepurara.

- VIHTEenureHTHO ynpaBlICHHE HA TOBapa.

- IMoctrossaHOTOKOBH M XUOpHUIHU (AC/DC) Mpexun HH.

- IloBeneHue Ha MHBEPTOPHO CBBP3aHU reHepaTopu ¢ akymynaropu rnpu KC.

Bcnuko ToBa MOTBBpK/IaBa aKTyaIHOCTTA Ha U3CJEIBAHUS IIPOOIIEM.

dopmMynUpaHUTE OT aBTOPA HA JUCEPTALMOHHUS TPYHA LEIH U 3a/Ia4M ca aJcKBAaTHU U
CHhOTBETCTBAT HA M3MCKBAHUATA HA AUCEPTAIIMOHEH TPY/I 32 IPUI00MBaHE Ha 00pa3oBaTeIHATA
Y Hay4Ha CTereH ,,JlokTop".

2. CreneH Ha MO3HABaHe CHCTOSIHMETO HA NMpo0JeMa W TBOpYeCKAa MHTepIpeTanus Ha
JIMTepaTypHUS MaTepHuaJl.

Pasrnenanute romnsim 6poit mybnukanuu (126 6p., mpeobnaBaiara 9acT OT KOUTO ca Ha
AHTJIMICKY €3HK U Ca MPEACTaBEHN HAa PEHOMHUPAHH MEXyHAPOIHU POPYMH IIpe3 MOCIECTHUTE
TOJVHH) JaBa OCHOBAaHME JIa C€ HAlpaBU 3aKIIOYCHHE, Y€ JOKTOPAHTHT B OTJIMYHA CTENEH
MO3HaBa CHCTOSTHHETO Ha mpobiemarukarta. Crien TBOpuYecKara HHTEPIPETALUS HA TE3H
MyOJIMKaIUU SCHO ca AeUHUpPAHU LIeNTa U 33aJaudTe Ha JUcCepTaludra — pa3paboTBaHe Ha
MaTeMaTHYeCKH MOJIEeNM, XapJyepHH W MPOTPaMHU CPE/CTBA, JABaIld BBH3MOXKHOCT 3a IIO-
IIBJIHO M3CIIE[BAaHE BIUSHUETO HA JCIETPATU3UPAHU U3TOYHHIIM Ha €IEKTPOCHEPTHs BBPXY
YCTaHOBEHHUTE U npexoauuTe pexxumu Ha EEC.

3. CboTBeTcTBHE HA nzﬁpaHaTa METOAMKA HA U3CJICABAHE H ITOCTABCHATA LHEJ U 3a1a9U
Ha TUCEPTAHNOHHUSA TPYA C IOCTUTHATUTE IIPUHOCH.

Ot pasrnexxJaHeTo Ha AMCEpTAllMOHHUS TPYJ C€ YCTaHOBsIBa, 4e C pa3paboTkaTa ce
LIEJIM IOKa3BaHe Ha HEOOXOAMMOCTTA OT U3CIIEABAHUATA, AHATIU3 HAa TUITUYHUTE (TPaJAULIMOHHH)
CpeIcTBa 3a HAMHUpaHe Ha penieHus (IPearMCTBA U HETOCTAThIH PU KOHKPETHHUTE TPOIIECH),
KAKTO M Je(pUHUpPaHE HA M3UCKBAHMUSITA M CHHTE3 HA HOBM, HETPAJAUIMOHHU CPEACTBa 3a
U3CIIEABAHE U TEXHUUYECKU PELICHMUS.

OTIMYHOTO TIO3HABaHE HA W3CJIEIBAHUTE MPOOJIEMH, 3aTbIOOYCHUTE ITO3HAHMS,
CBBpP3aHM C METOJUTE 3a MPOCKTUPAHE U aHAIN3 HA U3IIOJI3BAHUTE YCTPOICTBA, TO3BOJISIBAT HA
JOKTOPaHTAa J1a pa3paboTH OpUTHHAIHY KOMITIOTHPHHU MOJIEH Ha T€3U YCTPOMCTBA, Aa mojadepe
U TIPWIIOKH €eKTUBHU METO/IM 32 U3CIIeBaHe, KaKTO U J1a anpoOupa MOJy4eHUTE pe3yaTaTu.

JIOKTOpaHTHT MpaBUIIHO € N30pasl MeToANKaTa Ha u3cieaBaHe. T € B CbOTBETCTBUE C
IocTaBeHara Iell ¥ 3a7a4dl Ha JUCEPTAllMOHHUSA TPYA U € TO3BOJIMIIA Te Ja OBbaT NOCTUTHATH
U PELIeH! Ha BUCOKO HMBO.

4. Kparka aHATHTHYHA XapaKTePHCTHKA HA €CTECTBOTO H OI[eHKA HA I0CTOBEPHOCTTA
Ha MaTepHaJia, BbPXY KOHTO ce rpaasT NPUHOCHTE HA AU CEPTALMOHHMSA TPYA

Ha 6aza Ha OOCTOMHOTO IWTEpaTypHO MPOYUBaHE HA TEKYIIOTO CBHCTOSHHE Ha
CHCTEMHUTE 3a YIPaBJICHHE Ha JeIeTPATU3UPAHN U3TOUHUI Ha enekrpoeneprust (JJEN), kakTo
Y Pa3JIMYHUTE CPEACTBA 32 KOHTPOJI U PETYIMPAHE HA PEKUMHUTE B PEATHO BPEME, € HAIPABEH



CpaBHUTEJICH aHAIN3 HA PEXKUMUTE MPH PA3TMYHUTE CTPYKTYpU Ha MpexaTa. V3BbpuieHuTe
M3CJICABAHMS TIPH TO3M aHAJIHM3 IIOKa3BaT, Ye OIEHKaTa HA HOBOBB3HUKBAIIUTE TEXHOJIOTHUH,
CTpaTeruu 3a KOHTPOJI U TEHACHIMU IpH pa3paboTka Ha CHUCTEMH 3a YIPAaBICHUE ca C
pelraBaiio 3Ha4eHHE 3a ONpEessHe Ha CTOMHOCTHTE Ha IapaMeTpUTe NpU HAMHUPAaHETO Ha
HOBH PELICHHS U TOA00pEHHS.

[TepcnekTMBHUTE M3CIEABAaHUS, CBBP3aHM C yIpaBieHHeTo Ha chBpeMeHHH EEC mpu
n3non3BaHe Ha BEW B pasnpenenurenHuTe MpeXHu 3a CPEIHO HAIPEKEHUE, KaKTO U IIpU
MUKpO- ¥ HAHO- MPEKH, Ca TPYIIMPAHU B CIEAHUTE NIET 3a1a4u: Perynupane Ha Hallpe)KeHUATA
B Pa3NpPEIEIUTEIIHA MPEXU C Pa3IPeaeIICHO IPOU3BOACTBO; M3cneasanus ¢bC CUIIOB Xapayep
BBB BepUrara B KOHTEKCTa Ha yCTOWYMBOCTTA HAa OABHUTE MPEXOAHU IIPOIiecH 00yCIOBEHHU OT
rojJeMH CUCTEMHM aBapuM; VIHTEJIWIeHTHO YIpaBlIE€HUE HA PEKUMHUTE IapaMETpU upe3
U3MEHEHME Ha I'bBKaBM ToBapH; IloCTOAHHHOTOKOBM M XMOpPHIHHM (IPOMEHJIMBOTOKOBU H
IIOCTOSIHHOTOKOBH ) Mpexu HH; Y croliunBocT npu npexoHu npouecu ciie] KbCH CheINHEHUS
Ha MHBEPTOPHO CBbP3aHU F€HEPATOPH C AKYMYJIATOPH.

BbB BTOpa riaBa, KOSTO € ¢ Hail-royiiM 00eM, ca pas3riedaHd METOAOJIOTHATa U
MOAXOIUTE 3a M3CJIEIBaHE HA YCTAaHOBEHHM M KBAa3MYCTAHOBEHH PEKUMHU B TpH(a3zHU
pasnpenenuTeIHd MpPEeXU C pasnpelesneHo Ipou3BoJcTBO. IlpaBunHo ca u30OpaHu
MOKAa3aTeINTe U COPTYEpUTE 3a OIICHKA Ha ChbCTOSIHUETO MPU PETyIUpaHe Ha HAIIPEKEHUETO U
pexumuTe B enekTpopasnpenenutennure Mpexu ¢ JAEW. Cw3mamena e MeTomosiorus u
copryepHa peanuzanus Ha HHCTPYMEHTHTE U CpeJCcTBaTa 3a aHanu3. Ha 6a3ata Ha u3bpaHu
MpEeACTAaBUTCIIHA TpI/I(bafiHI/I CUMCTPUYIHH TECTOBU CHUCTEMH U BH3MOKHU KOH(i)I/II“ypaHI/II/I ca
0o0paboTeHH MaHHWTE M BalUAUpPaHO H30paHOTO COPTYEepHO pelIeHHEe C MOMOINTa Ha
nporpamure STATUS, NEPLAN u DMS. Cnex anekBaTHO OmpoOCTsiBaHE Ha CXemara €
MPOBEJICHO H3CIIEJIBAHE Ha METOAMTE, CpelacTBaTa M (aKTOpUTE HpPU PErylupaHeTo Ha
HaNpe)XEHUETO TpPU Pa3TUYHU cueHapud. lIpum pasnuuHUTEe CHEeHapuH MOAPOOHO ca
U3CIEABaHU: KOJMYECTBOTO HA HEJOCTAaBEHaTa AaKTUBHA EHEPrusl OT IPOU3BOJIUTEIINTE
BCJIE/ICTBHE Ha PEryJIMpPAaHETO HA HANPEKEHUETO; CIIOCOOHOCTTA Ha PA3IMYHUTE TEXHUUYECKU
CPEICTBa /1a MPEAOCTABAT AOIBIHUTEIHN Bb3MOKHOCTH 3a MPUCHEAUHABAHE Ha MOIIHOCTH;
pa3IuyHUTE KOH(UTypaluu Ha MpexaTa pu U30paHo Oa3UCHO HANIPEXKECHHE.

B Tpera rmaBa mocpeacTBOM aHAIUTUYHO - €KCIEPUMEHTAJIEH IOAXOJ € HalpaBeH
aHaiM3 Ha paboTaTa Ha CWJIOB Xapjayep BbB Bepurara 3a W3ClE[BaHE M YNpaBICHHE Ha
pexumuute napamerpu B EEC. Peann3upaHo € MHTEIUTEHTHO YNPABICHHUE HA PEKUMHUTE
napaMeTpH 4pe3 U3MEHEHHE Ha TOBapa, KOETO € U3MHUTAHO U B 00EKT OT )KHUBaTa 1abopaTopust
Ha 1a0. YEEC na TV - Codus. Pemennero npeiara HOB U(PPOB KOHTPOJIEP 3a peryaupaHe
Ha HANPEKEHUETO 4Ype3 FacUTEICH TOBAp 3a aBTOHOMEH, BOJEI] IO HAIIPEKEHUE M 4eCTOTa
xuaporeHeparop. JloctoBepHo € aHanu3upaH U edeKkTa OT yIpaBiIeHHE Ha MOITHOCTUTE
MOCPEJICTBOM Ta3apHa CXeMa 3a IMHAMHYHO IIeHOOOpa3yBaHE MPU MOCTOSTHHOTOKOBH MPEKH
HH.

B dyerBbpra rnaBa uype3 EKCHEPUMEHTAIEH IOAXOJ € aHalu3upaHa padorara Ha
pa3paboTeHuTe (HU3NYECKH MOJEIH Ha WHBEPTOPHO CBBP3aH (OTOBOITAUYEH TI'€HEPATOp C
aKyMyJaTOp B YCJIOBHATAa HAa KbCO ChEAMHEHHE, KATO Ca pasrlIeJaHu DA3JIMYHU CIy4au B
3aBUCUMOCT OT MOMEHTa Ha BB3HMKBAHE HA KbCOTO CheIMHEHME. Pasrienanure npexonHu
MIPOLIECH J1aBaT Bb3MOXKHOCT 32 OLIEHKA Ha MMOBEACHUETO Ha MHBEPTOpa Npu Bb3HUKBaHe Ha KC
U BIMSIHUETO BBPXY ycronunBocTTa Ha EEC.

Bucoko oleHsBaM ycCWiIMSTa Ha JOKTOpPaHTa WHX. BUIVIOB Ja ThpPCH pa3iuyHU
KOMOWHAIMK OT KPUTEPHH U MOJEIH NPH peliaBaHe Ha GOpMYJIMpaHUTE 3a/1auH.

Pa3paborenu ca pusnyecky KOHTPOJIEPH U MPOTPaMHO OCUTypsiBaHe 3a. HTeIUreHTHO
yIIpaBJICHUE Ha PEKUMHHUTE ITapaMEeTPH Upe3 U3MEHEHHE Ha TOBapa, [[0CTOSIHHOTOKOBY Mpeu



HH u uHBEpTOpHO CBBP3aHM T€HEpaTOpHu C akyMmynaropu. HampaseHu ca uscienBaHus U
IPaBUIHO ca (OpMYIHpaHH CHOTBETHUTE H3BOAU. M30paHaTa MeTonuKa Ha H3CIIEBaHE
CBHOTBETCTBA HAIIBJIHO HA NIOCTaBEHUTE Lienu. 1loiydeHuTe pe3ynraru ca CUCTEMaTU3UPAHU B
IIPUJIOKEHUATA 110 HAYHMH, OCUTypsBal] 100pa 6a3a 3a CpaBHUTEINICH aHAIIN3.

Hanuue e Hay4HO-TIPHIIOKHATA CTOMHOCT Ha MOMYYSHUTE PE3YNITaTH OT Pa3paboTKUTeE
B JINCEPTAIIOHHUS TPY, KAaKTO U peaHaTa Bb3MOXKHOCT 3a MPHUJIAraHeTO UM B MPAKTHKATA.
OcHOBHHTE pE3yATaTH OT MPOBEICHUTE W3CICABAHUS Ca IMPOBEPEHHU HYpEe3 CPABHUTEITHU
cohTyepHH aHATUTHYHHU U XapAyepHHU €KCIIEPHMEHTAITHHU TPOIIECTYPH.

5. HayyHu n/Miu HAy4YHO NPWJIOKHU NMPUHOCH HA IUCEPTALMOHHMUS TPYI
[TpunocuTte OT pa3paboTkara ca 3HAYUMHU.
1. Hayuno-npunoscuu npunocu

1.1. TlpennoxeHo € MOJIETHO M3CIIE/IBAHE HA METOJUTE M CPEACTBATa 3a peryiupaHe Ha
HaIpPEKECHUETO M PEKUMUTE B EJICKTPOPANPEACITUTEIIHUTE MPEXU ¢ Bb30OHOBsiemu [IEU,
MOCPEACTBOM HAOOP OT MOKa3aTeNy 3a OIIEHKAa Ha ChCTOSHUETO.

1.2. Amanu3upand  ca  pa3IMYHH  BB3MOXXKHHM  CXEeMH  3a  pa3BHUTHE  Ha
CJIEKTPOPA3NPEACIUTEIIHY MPEXKU B KOHTEKCTa Ha YBEIMYCHHUAT M1 pa3lpeleeHO
npou3BoACcTBO 0T BEM Kkarto ca oneHeHn npeaAuMcTBaTa U HEJOCTAThLUMTE IIPU BCAKA OT THX.

1.3. Pa3paboTreHa e HOBa apXHTEKTypa, cohTyepHa U XapAyepHa peanus3alis Ha OMUTHA
MMOCTAaHOBKA 3a M3MHUTBAaHE W M3CIEABAHE HA YCTPONCTBA M CHCTEMH B KOHTEKCTa Ha
YCTOMYMBOCTTA U YIPABJICHUETO HA €JIEKTPUUECKU MPEXHU U CHCTEMHU MOCPEICTBOM TEXHHUKHU
ChC CUJIOB Xaplyep BbB BEpUrara.

2. Ilpunosicru

2.1. Paspaborenn ca HOBM Moayiau Ha mnporpamara STATUS, KOWUTO TMO3BOJISABAT
OCBUICCTBSIBAHE HA II€NTa M 3aJa4dT€ HAa M3CIEABAHETO IO OTHOIIEHWE HAa METOJUTE U
CpeICTBaTa 3a PEryjJupaHe Ha HANpPEKEHUETO U PEKUMHUTE B €JIEKTPOpa3NpeIeTUTEIIHUTE
MpexH ¢ Bb300HOBsiemu JIEN.

2.2. Pa3paboteHn € HOB IIU(POB KOHTPOJEP 332 HHTEIUTCHTHO YIPABICHUE HA PEKUMHUTE
napaMeTpH MOCPeICTBOM U3MEHEHHE Ha TOBapa.

2.3. Pa3paboreHa e ¢u3nvecka OMUTHA MOCTAHOBKA 33 M3IUTBAHE W aHAJIU3 HAa MUKDPO U
HAHO-MPEXXU C UHBEPTOPHO CBBpP3aH I'€HEPATOp ChC CHCTEMA 3a ChXpaHEHHE Ha €Heprus, 3a
eKCIIEPUMEHTATHO H3CJIeIBAaHE HA YCTOWIMBOCTTA U MPEXOJHUTE MPOIIECH CIIe/] Bh3HUKBaHE Ha
KbCO CheMHEHHE.

2.4, Peanml/lpaHa € OIIMTHA ITOCTAaHOBKA 3a U3CJICABAHC Ha YCTOﬁqHBOCﬂa Ha CHUCTEMaA CbhC
CHJIOB XapAy€p BBB BE€pUTATa B PCAIIHO BpEME. EKCHCpI/IMCHTaJIHO Ca U3CJICABAHU IMPEXOJHU
mpouecu u yCTOfI‘IPIBOCTTa UM CJI€] Bb3HUKBAHC HAa KbCO CbCIHNHCHUC.

[TonydyeHuTe pe3ynTaTH ca OpUTMHAIHY U HAITBJITHO ChOTBETCTBAT HA W3UCKBAHUATA 32
JMCepTAllMOHEH TPyHA 3a IpuaoOuBaHe Ha oOpa3oBarelHAaTa M HAaydyHa cTeneH ,,Jlokrop".
BHenpsiBaHEeTO Ha pe3yNTAaTUTE € AKTYaJIHO M CMATaM, 4e I1e Ob/1€ MHOTO T0JIE3HO CKOPOIIIHOTO
HAM IIpHJIaraHe.

6. Ouemca 34 CTCNCHTA HA IMYHOTO YYaCTHEC HA JTUCEPTAHTA B IPUHOCUTE

Ot mnpencraBeHHs] TUCEPTALMOHEH TPYH CTaBa SICHO, Y€ JOKTOPAHTHT € YCBOWJI
pabotara cbc crenupUIHUS MAaTEMAaTHYECKU WHCTPYMEHTapUyM M YCIENIHO C€ CIpPaBs ChC
CJIO’KHU M3CIIEI0BATEIICKH 33/1a4M, IIOBEYETO OT KOUTO PElIaBa B €KHUIL.



SlcHO cu MuYM  3agBI00YEHOTO TIO3HABAHE HA CHBPEMEHHOTO CBCTOSHHE Ha
npobiieMuTe, a MOCTUTHATUTE OT JIOKTOpaHTa pe3ylTaTd 3HauuTenHu. Pa3paboTka ¢ TakbB
XapakTep 1 00eM M3HMCKBa CEpHO3HA €KHITHA paboTa, KOETO e BUXK/IA OT aBTOPCKHS ChCTaB B
nyOMUKalMUTE W OT pe3yJATaTHUTe OT W3CJIEIBaHUATA B MPEICTABEHUTE IPHUIIOKEHUS.
Heobxoaumo e na ce otOenexu, ye camocTtosiTenHara My myonukarus [1], mpeacraBena Ha
pedepupana B Scopus KOHGEPEHITHS, KOETO MOTBBPKIaBa JIMYHUTE MY IIPUHOCH.

7. IlpeneHka Ha nyO0JMKanmuuTe IO JMCEPTAMOHHUS TpPyA: Opoi, Xapakrep Ha
U3JaHUATA, B KOHUTO ca ornedaranu. OTpakeHMe B HayKaTa - M3NOJI3BaHe M
OMTHPaHe OT APYIr'H aBTOPH, B APYI'H J1a00paTOpHHU, CTPAHH H Ip.

OCHOBHHTE OCTHUXEHHS U PE3YNITaTH OT TUCEPTALUOHHUS TPYA ca MyOJIUKYBaHU B IET
myOnWKauu, OT KOWUTO €IHAa € CaMOCTOSITeIHA M YETHPU Ca B ChaBTOPCTBO. Bcuiku

MyOJMKAITMK ca TPEICTaBeHH Ha MEXIyHapoaHu KoHpepennmu u ca Bumumu B IEEE u
SCOPUS:

- Jokjan Ha MexnayHapoaHata kKoHdepenuus 15th Electrical Engineering Faculty
Conference, BulEF 2023, - camocTosTENHA,

- JoKIaaM Ha MexayHapomHata koHdepenuus 14th Electrical Engineering Faculty
Conference, BUlEF 2022 — nBe cratuu;

- JIOKJaj Ha MexxayHaponHaTa KoHbepenuus 2nd International, Conference on Energy
Transition in the Mediterranean Area 2022, EEE Catalog Number: CFP22T26-POD,
ISBN (Print): 978-1-6654-6108-5, ISBN (Online): 978-1-6654-6107-8;

- Jokimaa Ha MexayHapoaHata koHdepenuwms 12th Electrical Engineering Faculty
Conference, BUIEF 2020.

[Ty6mukanuute ca B nepuoaa ot 2020 mo 2023 roauna, kato 3a Tsax ca ordemszanu 10
IUTUPAHMS - 5 OT TAX Ca LUTHUPAHUS OT APYrH aBTOPHU, a OCTAHAIMUTE 5 ca CaMOILUTHPAHMS
(uMTHpamara ¥ UMTHpaHaTa myOIMKaluy UMaT MOHe eUH 001 ChaBTOP).

Benuky my6nukaium ca cBbp3aHy ¢ TeMaTHKaTa Ha AUCEPTALMOHHUS TPY/ U ca BUAUMHU
B SCOPUS, 6narogapeHre Ha KOETO OCHOBHMTE PEe3YyNITaTH HA AUCEPTALIMOHHUS TPy ca
JIOCTOSIHME Ha Objarapckara M MeXJIyHapoAHa Hay4yHa oOIHOCT. M300pbT OCHOBHO Ha
TEXHUYECKH (POPYMHU KaTO MSICTO Ha U351Ba FapaHTHpa JOMBIHUTEIHA KAUeCTBEHA KOJeTrnaiHa
OLIEHKa OT MO-TO0JIsIM OpOo¥ CIIeUaIMCTH B pa3riiexkaaHaTa 00acT.

8. H3nmoa3BaHe Ha pe3yJTAaTHTE OT JUCEPTAHOHHHUA TPYA B HAYYHATA W COIMATHATA
npaktuka. Hajiudue Ha NOCTHIHAT NPSIK HKOHOMHYECKH edekT u np. JloKymeHTH,
HA KOUTO C¢ OCHOBABAa TBhPJAEHHUETO.

N3BbplIeHUTE M3CIEABaHNS, CBBP3aHUA C IIPOCKTUPAHE, MATEMATUYHO MOJEIUPAHE U
onpeaenssHe Ha mnapamerpute Ha JIEW, umaT cBosATa NpakTHYECKa MNPUIIOKUMOCT TPH
HAMUPAHETO HAa HOBU PEIICHUS U TOTOOPEHUS MpH TSIXHATA pa3paboTKa.

Pa3paborennure maTemMaTWyecKd MOJENH, HW3MOI3BAHETO HA MPOrpaMeH MPOIYKT
STATUS wu cp3gaBaHe Ha HOBH (DYHKIIMOHAJIHHU MPOTPAMHU MOJAYJIM KBM HETrO OIpPENeIIsiT
MPWIOXKUMOCTTa U YAOOCTBOTO OT H3MOJ3BAHETO KM, a OTTaM M aKTYaJHOCTTa OT
BHEJPSIBAHETO MM OIIIE Ha TO3H €Tall.

Jlaboparopus VYcroiunBocT Ha EnekTpoeHepruilHWTE CHUCTEMH KbM Karepa
EnextpoeHepreruka nocpecTBoM cpenacTsata mno jgorosop JINe 22211/10019-01/ 24.03.2022r.
W3cnenoBaresncku MPOeKT B IOMOILL HA JOKTOPAHT HA TeMa ,,J]abopaTopeH cTeH  3a U3CileBaHe
Ha MUKPO M HAHO MPEXH C HHBEPTOPHO CBBbP3aHU I'€HEPATOPH C aKyMyJaTop® € J000opy/IBaHa
Cc HeoOXxoauMuTe CO(PTyepHM M XapAyepHH CpEICTBA 3a IPOBEXJaHE Ha HAYy4HO-



M3CJIeI0BaTeNICKa, HAyYHO-TIPWIOXKHA W ydeOHa AeWHOCT B obOjacTra Ha aHajiu3a Ha
ycroitunBoctTa Ha EEC ¢ MUKPO M HAaHO-MPEXH ¢ HHBEPTOPHO cBBp3aH reHeparop cbc CCE.

[TosryueHuTe pe3yaTaT ca IPUIOKUMU NPU pa3pabOTBaHE HA METOAM U CTPATErHH 3a
peryiupane Ha Hampexenneto B mpexu ¢ JEW. IIpeacrtaBenuTe cTpaTerud M yCTpOUCTBA
JIONpPHUHACAT KBM 00HIOTO momoOpsiBaHe Ha ympasineHuero Ha EEC u kadecTBOTO Ha
€JIEKTPUYECKa €HEPTHs B MHTEITUT€HTHU MPEXKH.

0. Ouemca Ha CbOTBCTCTBHETO HaA aBTope(])epaTa C UBUCKBAHUSATA 34 U3TOTBAHETO MY,
KAaKT0 H Ha AICKBATHOCTTA HA OTPa3siBaHE€ HA OCHOBHUTE MOJIOKCHUA U IIPHUHOCHUTE
Ha TUCEPTALUOHHHUA TPYA

ABtopedepaTsT € B 00eM OT 29 CTpaHWIIM U € M3TOTBEH CHITIACHO M3WMCKBaHUATA. B
HEro ca IMOKa3aHW TJIaBHUTC OOCTHXXCHUA Ha OJUCCPTALIMOHHUA TPYA. CLII/ITaM, e TOH
aJIeKBaTHO OTpa3sBa OCHOBHHTE TIOJIOKECHHUSI M HAYYHUTE IPUHOCH HA TUCEPTAIIMOHHHMS TPY/I.

10. MHeHus, NpenopbKU U OeJIeKKH.

O6embT Ha riaBa 2 € HeChpa3MEepHO MO-TOJSAM OT riaBH 2 U 3. ['1aBa 2 e mocBeTeHa Ha
HAYMHHUTE 33 ONPEICSIITHETO HAa PEKMMHHTE MapamMeTpu M Moao0psBaHe Ha KAa4eCTBOTO Ha
HaIMpPeKEHUETO B pa3lpeeIuTeIHuTe Mpeku. B Hes ca KOHIIEHTpUpaHU M MO-ToJisiMaTa 4acT
OT IPHUHOCHTE Ha aucepranusaTa. Criopex MeH IpaBWiIHO OM OMIJIO MaTepHaIbT OT TJaBa 2 1a
ObJie ole MajJKO Pa3UIMpeH C MOAPOOHH TEXHUKO-UKOHOMHYECKU aHAIIM3H Ha pasriielaHuTe
CTpaTerny 3a YIpaBlieHWE Ha HANPEKCHHETO W ToBa OM (HOpMHpaIO JOCTAThue€H 00eM M
MIPUHOCH 3a 3aBbPIICH BHUJ Ha aucepranusata. B TakwB ciydail pabortata mo riaBu 2 u 3
MoJKeIIe 1a ObJe MpeaAMEeT Ha Apyra pa3padoTKa.

[Ipenopbku:

- Heob6xoaumo e peaqHO BaMIuUpaHe Ha W3MOJ3BAaHUS MPOTrpamMeH MPOAYKT 4pe3
CpaBHSIBaHE Ha PE3yJITATUTE C TE3U OT 3alUCH B peanHa (U3NYecKa CUCTeMa NpH
ompeseneH Opoil CUMyJIaluH.

- IlpaBunHo Om Owio na ce mpeincTaBu IHoBede HHGoOpMalusa 3a H3MOJI3BAHUTE
uuppoBu ¢GuITpu mpu (GopMUPAHETO Ha HH(POpMaLMATa 3a CTOWHOCTHTE Ha
HaIIPEKEHUETO .

HaHpaBeHI/ITe 3a0eleKKH | NpenopbKU  HE OMaJIOBaXaBaT IIOCTUIHATOTO B
aucepTaumoHHus Tpyd. CuuTaM 3a MHOTO TIOJIOKUTEIHO M TOBAa, Y€ B pe3yiaraT OT
paspaboTkuTe 0azara Ha KaTeapaTa € 000orareHa cbC CbBpEMEHEH Xapayep U codryep, KOeTo
OnmaronpusTcTBa OBJCNIaTa HAYYHO-TIPHIIOXKHA IEHHOCT.

11. 3akiaro4yeHHe ¢ SICHA MOJIOKUTEIHA HWJIH OTPULIATE/IHA OLCHKA HA AHCEPTALMOHHHUSA
Tpya

JIMYHOTO MU CTaHOBHILIE €, Y€ MPEJICTABEHUS TPYA € aKTYaJleH U € C BUCOKA CTOMHOCT.
[TpurexxaBa JOCTATHPYHO HAYYHO-TIPUJIOKHU M TIPHIOKHU mpuHOcH. Karto obGem, Opoil u
CIIO)KHOCT Ha pelIaBaHuTe MpoOJeMH, HAPaBEHUTE aHAJIN3U U HAMEPEHHU Ype3 aBTOPCKUTE
pa3paboTKU pelIeHUs] HaIXBbPJIAT U3UCKBAHHSITA.

CTunbT Ha H3JIOKEHHE Ha aBTOpa € MHOIO J00bp M OTroBaps Ha HOPMHUTE Ha
aKaJIeMU4HO MUcaHe. MaTepuanuTe B JUCEpTallUATa ca ONMMCAaHU B HEOOXoauMmara IbIHOTA,
M3BOJUTE M 3aKIIOYEHHUSTa ca MHOro Jo0pe CTpYKTypUpaHd M apryMEHTUpPaHH.
JlcepTaliuOHHUAT TpyZ OTroBaps Ha n3ucksanusTa Ha 3PACPD, [IpaBunHnka 3a npuiaraHeTo
Ha 3PACPD u na [IpaBuniHuka 3a ycioBusiTa U peia 3a npuo0MBaHe HAa HAy4YHHU cTerneHu B TY -
Codust.



IIpencraBeHOTO B JIUCEPTALMOHHMA TPYHd BHMCOKO HAydyHO HHBO, HAaTpyIaH
TEOPETUYECKH U W3CIIEAOBATEICKU OMHT C MOCTUTHATUTE PE3YJITaTH B €lHA ChbBEPEMEHHA U
aKTyasHa o0JacT W MONy4YeHHTE HAyYHO-NPWIOKHU W TPWIOKHU TPHUHOCH, MU JaBat
JOCTaThbUHM OCHOBAHUS J1a MpernopbyaM Ha YBa)KaeMOTO KypU Ja MPUCHIMA HA Mar. HHX.
Kocragun borocinoBoB Burinos oOpasoBarenHara u Hay4Ha CTeneH ,,JIokTop™ B obimacTTa Ha
BHCIIE OOpa3oBaHWe , [e€XHHMYECKH HAyKH™, TPOPECHOHAIHO HampaBieHHE 5.2
,,EIIEKTPOTEXHUKA, EIICKTPOHUKA U aBTOMATHKA™, HAyYHa CIEIIHATHOCT ,, ENIEKTPHYECKH MPEXKHI
U CUCTEMU .

Jata: 24.09.2024r. | {51 (S35 K15) ¢ 4 L
[mont. 1-p UHK. Honuo Kamenos/
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1. Relevance of the problem developed in the dissertation in scientific and scientific-
applied terms. Degree and levels of relevance of the problem and the specific tasks
developed in the dissertation.

The changes in recent years in the EPS of Europe and in particular of the Republic of
Bulgaria, as well as the strategies outlined in the European SET Plan determine the relevance
of the topic of the dissertation. The commissioning of decentralized electric power sources,
where the mode of generation is of a relatively random nature and to a large extent their
production is not subject to the Electricity System Operator, determines the operation of the
electrical power systems and their elements in modes close to the limits in terms of their
reliability and sustainability. This determines the need for research in this direction, as well as
the development of new techno-economic solutions to overcome the problems. The dissertation
investigates issues related to control and operation of RES to improve voltage quality and
transients in distribution networks and strategies for smart decentralized power balancing in
mini, micro and nano grids.

The dissertation has a length of 162 pages, including an introduction, 4 chapters
presenting the solution of the formulated main tasks, claims about the contributions of the
dissertation, a list of publications related to the dissertation and a list of papers on which the
doctoral candidate has worked. The appendices are 20 in number on 105 pages. The
bibliography includes a total of 126 references, of which 101 are in Englysh and 23 in Cyrillic,
and the rest are Internet addresses.

A proper assessment of current technologies, control strategies and future trends in
decentralised power generation systems has been made, which are essential for determining
regime parameters and finding new technical solutions. Based on this assessment the aim and
objectives of the thesis are formulated.

The aim of the thesis is specified - to investigate the control of modern EPS through
voltage control methods in networks with decentralized power sources and through power
hardware in the loop techniques, as well as smart load control solutions.



To achieve the aim of the dissertation, the author has identified several tasks for
prospective research related to the control of modern EPS:

- Voltage control.

- Analysing the control and stability of EPS through power hardware in the loop
experiments.

- Smart load control.

- DC and hybrid (AC/DC) LV networks.

- Behaviour of inverter-coupled generators with batteries under short circuit.

All this confirms the relevance of the research problem.

The aims and objectives formulated by the author of the dissertation are adequate and
correspond to the requirements for obtaining the educational and scientific degree "Doctor".

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material.

The reviewed large number of publications (126, the majority of which are in English
and have been presented at reputable international forums in recent years) gives grounds to
conclude that the PhD student has an excellent knowledge of the state of the art. Following the
creative interpretation of these publications, the aim and objectives of the thesis are clearly
defined - the development of mathematical models, hardware and software tools to enable a
more complete investigation of the impact of decentralized power sources on the steady-state
and transient modes of the EPS.

3. Correspondence of the chosen research methodology and the set goal and tasks of the
dissertation with the contributions achieved.

From the examination of the thesis it is found that the development aims at proving the
necessity of the research, analyzing the typical (traditional) means of finding solutions
(advantages and disadvantages in specific processes), as well as defining the requirements and
synthesis of new, non-traditional means of research and technical solutions.

Excellent knowledge of the investigated problems, in-depth knowledge related to the
design and analysis methods of the used devices allow the PhD student to develop original
computer models of these devices, to select and apply effective research methods, as well as to
validate the obtained results.

The PhD student has correctly chosen the research methodology. It is in accordance with
the stated aim and objectives of the dissertation and has allowed him to achieve and solve them
at a high level.

4. Brief analytical characterization of the nature and assessment of the reliability of the
work on which the contributions of the dissertation are built

Based on the extensive literature study of the current state of the art of control systems
for decentralized power sources (DPS), as well as the different means for real-time control of
the modes, a comparative analysis of the modes under different grid topology is performed. The
research conducted in this analysis shows that the evaluation of emerging technologies, control
strategies and trends in control system development are critical to determining parameter values
when finding new solutions and improvements

Prospective research related to the management of advanced EPS using RES in medium-
voltage distribution networks, as well as in micro- and nano-grids, is grouped into the following
five tasks: Voltage regulation in distribution networks with distributed generation; Research



with power hardware in the loop techniques in the context of the stability of slow transients
driven by large system failures; Smart control of grid parameters by flexible loads; DC and
hybrid (AC and DC) LV networks; Transient stability after short circuits of inverter-coupled
generators with batteries.

The second chapter, which is the largest in length, discusses the methodology and
approaches for studying steady-state and quasi-dynamic modes in three-phase distribution
networks with distributed production. Proper selection of indicators and software to assess
voltage and mode control in electric distribution networks with DPS is made. A methodology
and software implementation of analysis tools and instruments has been created. Based on
selected representative three-phase symmetrical test systems and possible configurations, the
data were processed and the selected software solution validated using the STATUS, NEPLAN
and DMS programs. After adequately simplifying the scheme, a study of the methods, means
and factors in voltage control under different scenarios is conducted. Under the different
scenarios, the following are examined in detail: the amount of undelivered active energy from
producers due to voltage regulation; the ability of the different technical means to provide
additional opportunities for connecting capacities; the different grid configurations at chosen
base voltage

In third chapter, an analytical and experimental approach is used to analyze the
performance of power hardware in the loop to study and control of grid mode parameters in
EPS. A smart control of grid mode parameters by flexible loads has been implemented and
tested in a living lab environment of PSS laboratory of Technical University of Sofia. The
solution offers a new digital controller for voltage control via a damp load regulation for an
autonomous, voltage and frequency leading hydro generator. The effect of power management
by means of a market-based dynamic pricing scheme for LVDC networks is also credibly
analysed.

In the fourth chapter the performance of the developed physical models of an inverter-
coupled photovoltaic generator with a battery under short-circuit conditions is analyzed through
an experimental approach, considering different cases depending on the time of occurrence of
the short-circuit. The investigated transients enable the evaluation of the inverter behaviour
during the occurrence of a short-circuit and the impact on the stability of the EPS.

I highly appreciate the efforts of the PhD student Eng. Viglov to search for different
combinations of criteria and models in solving the formulated problems.

Physical controllers and control software have been developed with purpose of: Smart
control of grid mode parameters by flexible load; LVDC networks and inverter connected
generators with batteries. Research has been done and appropriate conclusions have been
correctly drawn. The chosen research methodology fully corresponds to the set objectives. The
results are systematized in the appendices in a way that provides a good basis for comparative
analysis.

There is the scientific and applied value of the results obtained in the dissertation, as
well as the real possibility of their application in practice. The main research results are verified
by comparative software analytical and hardware experimental procedures.

5. Scientific and/or scientifically applied contributions of the dissertation work

The contributions of the development are significant.

1. Scientific-applied contributions



1.1. A model study of the methods and means of voltage and mode regulation in distribution
networks with renewable DES is proposed, using a set of condition assessment indicators.

1.2. Different possible schemes for the development of electrical distribution networks in
the context of an increased share of distributed generation from RES are analyzed, assessing
the advantages and disadvantages of each of them.

1.3. A novel architecture, software and hardware implementation of an experimental setup
for testing and investigating devices and systems in the context of the stability and control of
electrical networks and systems using power hardware in the loop techniques is developed.

2. Applied contributions

2.1. New modules of the STATUS software have been developed to enable the
implementation of the aim and objectives of the study in terms of methods and means of voltage
and mode regulation in distribution networks with renewable DES.

2.2. A new digital controller has been developed for smart control of grid mode parameters
through flexible load.

2.3. A physical experimental setup for testing and analysis of micro- and nano-grids with
inverter-coupled generator with energy storage system has been developed for experimental
study of stability and transients after a short circuit.

2.4. An experimental setup is implemented to study the stability of a system with power
hardware in the loop in real-time. Transients and their stability after a short circuit occurrence
are experimentally investigated.

The results obtained are original and fully comply with the requirements for a
dissertation for Education and Science degree of Doctor. The implementation of the results is
topical and I believe that their recent application will be very useful.

6. Assessment of the degree of the dissertant's personal involvement in the contributions

It is clear from the presented dissertation that the PhD student has mastered the use of
specific mathematical tools and successfully handles complex research tasks, most of which are
solved in a team.

A thorough knowledge of the current state of the problems is clearly evident, and the
results achieved by the PhD student are significant. An elaboration of this nature and scope
requires serious teamwork, which is evident from the authorship in the publications and from
the research results in the presented appendices. It should be noted that his independent
publication [1], presented at a Scopus refereed conference, confirms his personal contributions.

7. Assessment of the publications on the dissertation: number, nature of the publications
in which they are printed. Reflection in science - use and citation by other authors, in
other labs, countries, etc.

The main achievements and results of the thesis have been published in five
publications, of which one is independent and four are co-authored. All publications have been
presented at international conferences and are visible in IEEE and SCOPUS:

- report at the international conference 15th Electrical Engineering Faculty
Conference, BUIEF 2023, - independent;

- report at the international conference 14th Electrical Engineering Faculty
Conference, BUlEF 2022 — two articles;



- report at the international conference 2nd International, Conference on Energy
Transition in the Mediterranean Area 2022, EEE Catalog Number: CFP22T26-POD,
ISBN (Print): 978-1-6654-6108-5, ISBN (Online): 978-1-6654-6107-8;

- report at the international conference 12th Electrical Engineering Faculty
Conference, BUlEF 2020.

The publications are in the period from 2020 to 2023, and 10 citations are noted for
them - 5 of them are citations by other authors, and the remaining 5 are self-citations (citing
and cited publications have at least one co-author in common).

All publications are related to the dissertation topic and are visible in SCOPUS. The
main results of the dissertation are available to the Bulgarian and international scientific
community. The choice of primarily technical forums as a venue ensures additional qualitative
peer review from a larger number of specialists in the field under consideration.

8. Applying the results of the dissertation in scientific and social practice. Presence of
direct economic impact achieved, etc. Documents on which the claim is based.

The research carried out related to design, mathematical modelling and determination
of DPS parameters has its practical applicability in finding new solutions and improvements in
their development.

The developed mathematical models, the use of the STATUS software product and the
creation of new functional program modules to it determine the applicability and convenience
of their use, and hence the relevance of their implementation at this stage.

Power Systems Stability Laboratory at the Department of Electrical Power Engineering
through funds of contract JINe 222IT/10019-01/ 24.03.2022r. Research project in support of a
PhD student on topic ,,Laboratory bench for the study of micro and nano grids with inverter-
coupled generators with battery is equipped with the necessary software and hardware tools
for conducting scientific research, applied research and teaching activities in the field of
stability analysis of micro- and nano-grids with inverter-coupled generator with ESS.

The results are applicable to the development of methods and strategies for voltage
control in networks with DPS. The presented strategies and devices contribute to the overall
improvement of EPS management and power quality in smart grids.

9. Assessment of the compliance of the abstract with the requirements for its
preparation, as well as the adequacy of the reflection of the main points and
contributions of the dissertation

The abstract consists of 29 pages and has been prepared acording to requirements. It
shows the main achievements of the thesis. I believe that it adequately reflects the main points
and scientific contributions of the thesis.

10. Opinions, recommendations and comments.

The volume of Chapter 2 is disproportionately larger than Chapters 2 and 3. Chapter 2
is devoted to ways of determining grid parameters and improving voltage quality in distribution
networks. Most of the contributions of the dissertation are concentrated in it. In my view, it
would have been right to extend the material in Chapter 2 a little further with detailed techno-
economic analyses of the voltage control strategies considered and this would have formed a
sufficient volume and contribution to complete the thesis. In that case, the work on chapters 2
and 3 could be the subject of another elaboration..

Recommendations:



- Real validation of the used software product is necessary by comparing the results
with those from records in a real physical system in a certain number of simulations.

- It would be correct to provide more information on the digital filters used in the
formation of the voltage value.

The comments and recommendations made do not diminish the achievements of the
thesis. 1 also consider it very positive that as a result of the developments the department's base
has been enriched with modern hardware and software, which is conducive to future scientific
and applied activities.

11. Conclusion with a clear positive or negative evaluation of the dissertation

My personal opinion is that the work presented is relevant and of high value. It has
sufficient scientific-applied and applied contributions. In terms of volume, number and
complexity of the problems solved, the analyses made and the solutions found through the
authors' work exceed the requirements.

The author's presentation style is very good and meets the norms of academic writing.
The materials in the thesis are described in the necessary completeness, the conclusions are
very well structured and reasoned. The dissertation meets the requirements of the Academic
Staff Development Act in the Republic of Bulgaria and the Regulations on the Terms and
Conditions for Acquiring Scientific Degrees at the Technical University of Sofia

The high scientific level presented in the dissertation, the accumulated theoretical and
research experience with the achieved results in a contemporary and topical field and the
obtained scientific and applied contributions, give me sufficient grounds to recommend to the
Honourable Jury to award to MSc. Eng. Kostadin Bogoslovov Viglov the educational and
scientific degree of Doctor in the field of higher education "Technical Sciences", professional
field 5.2 "Electrical Engineering, Electronics and Automation”, doctoral program "Electrical
Networks and Systems"
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	1 Recenzia ot Yoncho Kamenov_Kostadin Viglov_BG
	2 Recenzia ot Yoncho Kamenov_Kostadin Viglov_EN new

