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BnBenenenue

B macroammus KOHKypC 3a 3aeMaHe Ha akaJeMHYHaTa IBXKHOCT ,,JJOIEHT X KaHIUIAThT
y )

y4acTBa ChC CIEAHUTE HAYYHU U HAYUHO-TIPUIIOKHU TPYI0BE:

e 100p nHayuHu nyOJMKaUM PpaBHOCTOWHM Ha MOHOrpadus B H3JaHUS, KOUTO ca

pedepupanu 1 HHASKCUPAHU B CBETOBHOM3BECTHU 0a3u JJaHHU ¢ HAyYHA HHPOPMALIUS;

e 20 HayyHM NMyOJUKAaIlMH, MUHJICKCHpPAHH B MEXIYHApOAHU pedepupaHu 0a3u JaHHU C

Hay4yHa uHpopmanus (Scopus 1 Web of Science);

e 7 HayyHu nyOnuKauud B HepedepHpaHu CHHCAHMUS C HAYYHO pELIEH3UpaHe WIH B

pelaKkTUpaHU KOJIEKTUBHH TPYAOBE;
e | myONMKYyBaHO YHMBEPCHUTETCKO Y4eOHO rmocobue;

¢ 4 payyHu nmyOnukauuu B uzganus ¢ uMnakt gaxrop (Web of Science) n/unu numnaxT panr

(Scopus).

Bcenuku nmpeacraBeHu HayyHH TPYJIOBE O KOHKypca He ca M3IMOJ3BaHU MPU MPUI00rBaHE
Ha oOpa3oBaresiHaTa U Hay4Ha CTEIeEH ,,JOKTOP™ WM MpU MPEIXOJHH KOHKYPCH 3a 3a€MaHE Ha

aKkaJeMHYHaTa JIBXKHOCT ,,] TaBeH acHCTEHT .
Homepanusita Ha TpyZOBETE € MPECTaBeHA ChIVIACHO CHOTBETHUTE TPYITH MOKA3aTEIH.

Benuky mpencraBeHM HaydyHHM MyOJMKAalMM B HACTOSIIMS XaOWJIMTAIMOHEH TpyH ca
pa3paboTeHN B YCJIOBHUATa Ha PAaBHOCTOMHO CBHAaBTOPCTBO. BBB Bcsika OT MyOIUKaUUTE
KaHIUAAThT MMa CHIIECTBEH JIMYEH NMPUHOC B (OPMYJIUPAHETO HAa HayyHaTa MpoOiieMaTHKa,
pa3paboTBaHETO HA METOMNOJIOTHSITA Ha W3CICABAHMATA, M3TPAXKTAHETO HA MATEMATUYHHUTE U
CUMYJIAIMOHHA MOJICTIM, aHAIM3a Ha TMOJYYCHUTE Pe3ydTaTd U (GOpMYIIMpPAHETO HAa HAYYHHUTE

HU3BOJIU.

KanaunarsT € ydacTBaJl akTHBHO B ISTIOCTHHS MPOIIEC HA Ch3/JaBaHE HA HAYYHUTE TPYIOBE,
OT KOHIICNITYaJTHOTO TIJIAHUPAHE Ha U3CIICIBAHMATA, TIPE3 PEATH3UPAHETO Ha EKCTICPUMECHTATHUTE

W YUCJIICHUTC aHAJIM3H, 10 IIOATr0OTOBKAaTa 1 O(bOpMSIHeTO Ha HY6J'II/IK3HI/II/ITC 3a IIeyar.

[lopaau TOBa BCHUKM NpEeACTAaBEHH IMyOJIMKAMU CE Pa3riekAaT KaTo pa3paboTeHu NpHu
PaBHOCTOMHO ChaBTOPCTBO, KaTO JIMYHMST IPUHOC HA KAaHUJATa € SICHO U3pa3€eH U ChLIECTBEH 3a

MOCTUTAHETO Ha MyOIUKyBaHUTE HAYYHU PE3YIITaTH.

[TpencraBenu ca 41 HayyHu MyOIMKaIMK 3a PELIEH3UPaHe OT KaHIUAATHT B KOHKYpca, KaTo

ABTOPCKOTO MY YYacTHE C€ pa3mpeesisi, KaKTo CIIeBa:

e camocrositenau ca 1 6p. (I'7/1 6p.) — [I'7-15];
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® aBTOPBT € Ha IBbPBO MsicTo — 19 Op. (B4/5 6p. +1'7/10 6p. + I'8/1 6p. + 3/3 6p.) — [B4-1],
[B4-5], [B4-6+ B4-8], [I'7-5+'7-7], [['7-9+ ['7-14], [['7-16], [I'7-18], [3-2+ 3-4];

® aBTOPBT € Ha BTOPO MscTo — 18 6p. (B4/3 6p. +1'7/9 6p. + '8/6 6p.) — [B4-2+B4-3], [B4-
10], [T'7-1+I'7-4], [['7-8], [['7-17], [T'7-19], [I'8-1], [['8-3+I'8-7];

® aBTOPBT € Ha TpeTo mscTo — 2 Op. (B4/1 6p. + 3/1 6p.) — [B4-4], [3-1].

® aBTOPBT € HAa YeTBBPTO MscTO — 1 Op. (B4-9).
1. XaOmiuranuoHeH TPy PABHOCTOEH HA MOHOTrpadust

1.1. XapakTepucTuka Ha my0IuKanuuTe

XaOUIUTAUMOHHUAT TpyA OOENMHSABA TMOpEAMIla OT B3aMMHO CBBbP3aHU HAyYHU
nyONMKaluy, HACOYeHW KbM MOJICNMpaHe, aHaIM3 W ONTHUMH3alMig Ha CHhbBPEMEHHH
€JIEKTPOCHEPIrUMHN U EJIEKTPOHHU CHCTEMHM, C aKLEHT BBbPXY HApacTBAIIOTO NMPHJIOKEHUE HA
MOJ3EMHHM KaOeNH! JMHHUM, BH30OHOBSEMHU EHEPTrUiHM U3TOYHHUIM, MUKPOMPEXKH U CHIIOBa

CJICKTPOHHKA.

WzcnenBanusta ca (okycupanu BBpXYy pa3paboTBaHe HAa HOBM MAaTEMAaTUYHH MOJIEIH,
YCBHBBPIICHCTBAHU METOAMKH 3a aHAIU3 Ha IMPEXOJHU M PE30HAHCHU IIPOLIECH, OLICHKA Ha
€JIEKTPOOE30IIaCHOCTTA U HAJISKTHOCTTA HAa CUCTEMHTE, KaKTO U MHTErpalys Ha (POTOBOITAUYHH

U MUKPOMPEXKOBHU PEILIEHUS] B MHAYCTpUaIHa cpea.

Temara € MOTHBMpaHa OT CBBPEMEHHHTE TEHICHUUH B EJICKTPOCHEpreTHKaTa —
HapacTBAL[OTO MPUJIOKEHUE Ha TMOA3EMHM KaOeNHM JMHUHU, MHTErpanysTa Ha Bb30OHOBSEMU
CHEPIUHY M3TOYHULIM, PA3BUTHETO HA MHUKPOMpPEXH M IIUPOKOTO M3IOI3BAHE HA CHJIOBA

€JICKTPOHMKA B UHIyCTPHUSTA.

[TyOnukanuuTe ca peaqu3upand B MEXIYHAPOIHHA peeprpaHu U3IaHus U KOH(PEPEHIINH,
uHAekcupanu B Scopus u Web of Science, u mpencraBiT OpUTHHATHH HAYYHH PE3YITATH C
NpakTUYeCKa WHXCHEPHA IMPHIOKUMOCT, KOUTO B CBOSTa CHBKYMHOCT (OPMHpAT ISTIOCTEH

XaOWJIMTAIIMOHEH TPYT ¢ MOHOTpaduUYeH XapakKTep.

H’prOTO U OCHOBHO HAITPpaBJICHUC € MTOCBCTCHO HAa MATCMATUYHOTO MOJACIIMPAHC U aHAJIU3

Ha MOoA3€MHHU KaOeJIHU JIMHHH 32 BUCOKO U CBPBXBHUCOKO HAITPCIKCHUC.

B ny6nukanuure e pa3paboTeH HOB KOHIIETITyaJleH MOJIeJ 32 BUCOKOTOYHA CUMYJIAIUs Ha

KaOe/THU JINHUU, OTYMTAILL
® YEeCTOTHO 3aBHCHMUTE NapaMeTpu Ha Kabena;

e MHOrOCJOHHaTa KOHCTPYKLHMS Ha KHJIA, U30JIallus U EKpaHH;
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¢ BJIMAHHUCTO Ha 3€MHATa CPClida 1 HAYMHA HA 3a3CMABAHC HAa CKPAHUTC.

W3cnenBanu ca U mpexo HU MPEHANPEKEHUs IPU OCTPOBHA paboTa Ha KabeIHO 3aXpaHBaH
00EKT, KaTo € IMOKa3aHOo, Y€ MpH ONpeAeseHH KOH(Urypalud MOrar Ja Bb3HHKHAT OINACHH

IpeHanpeXeHus B KabeIHuTe JIMHUK U TpancpopmaTtopure [B4-1].

[ToxazaHo e, 4e mpujaraHuTe B ObJITrapckara MpakTHKa OMPOCTECHU MOJICTH Ha KaOCITHH
JUHUW BOJAT J0 CBIIECTBEHU TPEIIKH MPU W3CIICIBAHE HA MPEXOJHU PEKUMH M PE30HAHCHHU
sBiieHus. Pa3paboTeH e IbJICH UMIIETAaHCEH MaTPUUYEH MOJIET, Upe3 KOWTO MOTaT HAJSKTHO Ja Ce

CUMYJIMPAT JIEKTPOMArHUTHH MPEXO0JIHU MPOIIECH B KaOeTHu Mpexu [B4-2].

W3BbplieH e aHau3 Ha CTAIMOHAPHUTE U IPEXOJHUTE PEKUMU IIPU BbBEXK/IaHE HA KaOeTHU
JUHUM B €JEKTpoIpeHocHaTa cucreMa. JlokazaHo e, ye mopagu 10 20 ObpTH MO-TossIMa
KalalMTHBHOCT U 3HAYUTEIIHO MO-HUCKA UHIYKTUBHOCT CIIPSIMO BB3AYIIHUTE JINHUH, KaOCTHUTE

JIMHUY T€HEPUpPAT 3HAYUTEIHA KOJIMYECTBA PEaKTUBHA MOIIHOCT, KOETO Ch3/1aBa yCIOBHS 34!
® CEpHilHM U Napajie]IHU PE30HAHCH;
e (hepope30HaHCHU MPOLECH;
® [IpPEXOAHU NPEHANPEKEHUS P KOMYTAILUU U aBapUNHU PEKUMMU.

Cp3aazieHa e mbjIHa METOJI0JIOTHS 32 MOJISTUPaHe M aHaIu3 Ha IMOA3EMHU KaOeIHU JIMHUH,
NPUIOKUMA TIPYU MPOCKTHPAHE U EKCIUIOATallusl Ha eJIEKTPOIIPEHOCHU MPEXH C BUCOK KalereH

IS

B pamkute Ha HanpaBieHHETO € pazpaboTeHa U MyOIMKalusATa, IOCBETEHA Ha U3CJIEIBaHE
Ha BJIMSHUETO HAa IMapaMeTpUTE Ha BXOAHMS KalalUTET BbpPXY AWUHAMHUYHOTO U PE30HAHCHO

NIOBEJICHHE Ha eJHO(a3eH HHBEPTOP HA HAIIPESIKEHHE.

Upes nerailiiHi CUMYJIAHMOHHU MOJENH € aHAJU3UPAHO KaK U3MEHEHUATA B CTOMHOCTTA Ha

BXOJIHMS KOHIECH3aTOP BIHSAT BbPXY:
¢ BBL3HHMKBAHETO HA PE30OHAHCHU IIPEHANPEKEHNUS,
e aAMIUIMTYJAaTa Ha IPEXOAHUTE MPOLECU IIPU BKIIIOUBAHE;
® BPEMETO 3a YCTAHOBABAHE HA U3XOJAHOTO HAIPEKEHHUE;
e YCTOMYHMBOCTTA IIPU JMHAMHUYHU IIPOMEHU HA TOBApA.

[Toxa3zaHo e, 4e KanauTeThbT Ha BXOAHUS GUITHP Urpae KII0UoBa pois B popMupaHeTo Ha
PE30HAaHCHUTE KOHTYPHU B HHBEPTOPA, AaHAJIOTUYHO HA POJIATA HA KAaIallUTUBHUTE IIApaMETPU IIPU

KaOeJIHUTE TUHUHU B CJICKTPOMIPCHOCHUTC MPCIKH.
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BropoTo HampaBieHHe € HaCOUEHO KbM OIIEHKa Ha eNIEKTPOOE30MacHOCTTa U padoTaTa Ha
peneiiHUTe 3alIMTH B pa3npeeTUTeIHH MPEKH CPETHO HampekeHue ¢ mpeoliagaBanl KadbeaeH

1 [B4-3], [B4-4].

W3cnenBaHo € yBeTMYEHHETO HAa 36MHO-TOKOBHUTE TOKOBE MpHu KabenHu Mpexu 20 kV u

BIIUSIHUETO MYy BBPXY:
® JIONYCTUMHUTE JONMPHU U KPAYKOBH HANIPEKEHUS;
® HACTPOMKUTE HA PEICHHUTE 3alUTH;
® U3HMCKBAHHUATA 32 3a3€MUTEIHUTE CUCTEMH.
Pa3zpaboTen e Mosien Ha TPYMOBO 3a3€MHUTEITHO YCTPOMCTBO, Ype3 KOWTO ca ONPECIICHH:
® TOTEHIMAHUTE PA3NpPEIEICHUS OKOJIO CTHIOOBETE;
e (e30macHUTE Pa3CTOSIHUS 3a IePCOHANa;
® BIHMSIHHMETO Ha CIIEHU(PUYHOTO MMOYBEHO CHIIPOTUBJICHHUE.

N3cnenBano € mMOBEAEHHETO HAa cHCTeMaTa NIPU BUCOKM CTOMHOCTH Ha IOYBEHO
cerpotuBienue (500-2000 Qm). [lokazaHo e, 4e HOpH MPU BUCOKU 3€MHO-TOKOBU TOKOBE,
OMacHU HaIpeXEHUsi 3a XOopa HE BB3HUKBAT, aKO 3a3€MUTENIHATA CHUCTEMa € MPABHIHO

npoektupana o IEEE 80-2000.

@opMyJIMpaHu ca HOBU HMHXEHEPHU KPHUTEPHM 3a HACTPOMKAa HAa pEJEHHU 3allUTH U

MPOEKTHpaHE Ha 3a3€MUTEITHU CUCTEMHU B KaOCIHU pa3npeleIUTeTHU MPEXKH.

Tperoro HampaBieHue oOxBama MojenupaHe Ha (OTOBOITAUYHU LEHTpaTud U

MUKPOMPEKH, IIPeTHa3HAYCHH 32 3aXpaHBaHE HA MAJIKU U CPETHU MPEANPUATHUS.
Pazpaboten e monen Ha peanHa poroBonTanuHa 1eHTpana [B4-9], kato ca ananuzupaHu:
® TOJUIIHOTO €HEPTUUHO MPOU3BOCTBO;
® MECEUHHUTE OOMBHU;
e KOe(HUIIMEHTHT Ha MOIIHOCT;
e performance ratio;
® BB3MOKHOCTHUTE 33 ChXpPaHEHHE U MPOJak0a Ha U3IIUIITHA CHEPTHUS.

[TapanenHo € cp3/1a7ieH CUMYJIALIMOHEH MOZEN HA MUKPOMpEXka HUCKO HanpexeHue [B4-6],

[I03BOJISIBAIIL:
® aHAINW3 HAa CHEPTrUKWHU NOTOLH;

e opa3MepsiBaHE Ha JIMHHU;




Pe3tomema na nayunume mpyooee en. ac. 0-p undxc. Ilnamen Aumonos Cmanues

¢ HHTCrpanusd Ha BB300HOBAEMU HU3TOYHUIU U aKyMYJIaTOPU

JIOIBJIHUTETHO € W3CJeBaH XKU3HCHMAT IMKbBI W Jerpajanusara Ha (HOTOBOJITAaMYHU
MaHEeJH, KaTo € MpeIoKeHa METOIMKA 3a N300p Ha ONTUMAJIEH THII MOJAYJI IPU MPOEKTHpPaHE Ha

PV cucremu [B4-5].

Cob31a1eHH ca IIJIOCTHH MOJICIH 32 €HEprueH OanmaHc MeXay (pOTOBONTAMYHM U3TOYHHMIIH,
MUKPOMPEXH W HWHIYCTPUATHU KOHCYMAaTOpPH, TMPUJIOKHMH TIpH TPOCKTHpaHE Ha

JELeHTPATU3UPAHU EHEPTUITHI CUCTEMHU.

quB"prOTO HampasJICHUE € HACOYCHO KbM adHaJlM3 Ha HAACKIHOCTTAa Ha CHIIOBH

€JIEKTPOHHU MPeoOpa3yBaTed U KHOEPCUTYPHOCTTA HAa MHTEIIMTEHTHH YCTPOUCTBA.
Pazpaboren e MapkoB monen vHa Buck DC-DC npeoGpa3yBatern, upe3 KOHTO ca OlleHEHU:
® BCHYKH Bb3MOXXHU PaOOTHH CHCTOSHUSI,
® BEPOSTHOCTH 3a MPEXO] MEXKIY ChCTOSHUATA;
e cpenno Bpeme 10 otkaz (MTTF = 22 200 yaca);
® BEpOATHOCT 3a IbJieH oTka3 1o 0.03% 3a meTroguileH nepruosa.

HOJ’Iy‘-IGHI/ITG pe3yJITaTu MO3BOJIABAT I/I,Z[GHTI/I(bI/IKaI_II/I}I Ha KPUTHUYHUTC KOMIIOHCHTH H

ONTUMHU3HMPAHE HA CTPATETUUTE 3a MPO(UIAKTHKA U TTOAIPHKKa [B4-7].

[MapanenHo e ananu3upana kubepcuryprnocrra Ha loT ycTpoiicTBa, H3MOI3BaHN B MAJIKH U
CPeIHM MpPENNpUATHS, KAaTo Ca MPEUIOKEHH NPAKTUUYECKH MPUIOKHMU KPUNTOTpapCcKu H

OpraHU3aIlMOHHU MEPKHU 3a 3amuTa [B4-8].

BbBenenun ca dhopmasM3upaHd METOAM 3a OICHKAa HAa HAACKIHOCTTA M CHUTYPHOCTTAa Ha

CJICKTPOHHU U UHTCIIMI'CHTHU CUCTCMU B HHAYCTpHUAJIHA CpCaa.

B o6o0menne, mpeacTaBeHUAT XaOWIMTAMOHEH TPYJ JEMOHCTPHUpA IMOCICIOBATEIHO H
CHUCTEMHO pa3BHTHE HA HAYYHOW3CIICAOBATEICKa TEMAaTHKa, CBbp3aHa C aKTyaJHH MpPOOJeMHU B
ChBPEMEHHATA EJICKTPOCHEPreTHKA, CHUJIOBAaTa CIIEKTPOHWKA W HWHTCIUTCHTHUTE CHEPTUUHU
CUCTCMMU. Pa3pa60TeHHTe MaT€MaTU4YHU MOACIM, aHAJIUTUYHU 3aBUCHUMOCTHU, CI/IMy.HaI_II/IOHHI/I
MCETOAUKHU U GKCHepI/IMeHTaﬂHI/I HN3CJICABAHUA Hpe,Z[OCTaBHT OpI/II‘I/IHaJ'IHI/I Hay‘-IHI/I peH_IeHI/ISI, KOHUTO
JOTIPUHACAT 3a TIOBHINABAaHE HA TOYHOCTTA TP AaHAJIU3 HA NPEXOJHU TIPOIECH, 3a
YCHBBPIIICHCTBAHE HAa KPUTEPHUHUTE 3a EJICKTPOOC30MACHOCT, 3a ONTHMAIHO IPOCKTHpaHEe Ha
Ka0emH! MpeXH M 3a epEeKTHMBHA WHTErpalus Ha BbH30OHOBSIEMU EHEPIHMHU W3TOYHUIM H

MUKPOMPEKOBU CTPYKTYPH.

[TomydyenuTe pe3yaTaTM HMaT  HENOCPEACTBEHO IMPAKTHUECKO TMPUIIOKEHUE B

IMPOCKTUPAHCTO, CKCIIJIoOAaTalusATa U MOJACPHU3alHUATa HA CHCKTpoeHepFHﬁHH CHCTCMH, KAKTO U B
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pa3paboTBaHETO HA HAZISKIHH U EHEPIUiHO e(PeKTUBHU eNIEKTPOHHH IIpeoOpa3yBaTenu. B cBosita
CBBKYIHOCT ITyOnuKanunuTe GOopMUpaT 3aBbpIICHa U CaMOCTOSITETHA HAyYHa pa3paboTKa, KOSTO
no o0eM, ChABPKAHWE W OPUTMHAIHU NPHHOCH € PAaBHOCTOWHA Ha MOHOTpaduuYeH Tpya M
000CHOBaBa MpPEACTABSIHETO M KaTo XaOWIMTAallMOHEH TPyA B KOHKypca 3a 3aeMaHe Ha

aKaJeMMYHAaTa JUIbKHOCT ,,IOLICHT .
1.2. Pe3romera Ha myOJuKaAUUTE

B4-1.Stanchev, P., Georgiev, D., & Kamenov, Y. (2018). Influence of underground cable
lines for high voltage on the behavior of electric power system. 2018 20th International
Symposium on Electrical Apparatus and Technologies (SIELA), 138, 1-4.
https://doi.org/10.1109/siela.2018.8447127

URL: https://www.scopus.com/pages/publications/85053829348?origin=resultslist

Pe3tome: [Ipe3 nocneannTe rolMHN MHOTO €IEKTPONPEHOCHH KOMIIAaHUH BbBe10Xa KaOeTHU
JIMHUH 32 BUCOKO U CBPBXBUCOKO HaMpeKeHHe U Mpoyunxa edekTa OT TAXHOTO BHEAPSIBAHE BHPXY
CBOMTE €JIEKTPONPEeHOCHU Mpexku. [IpeHocHaTa Mpeka e AMHAMHYHA U HEMPEKbCHATO CE Pa3BUBA,
KaTo MOA3EMHHUTE KaOeTHH JTMHHHM MOTaT Jla C€ MU3IMOI3BaT 32 HEWHOTO pas3lIMpeHHe, KaKToO U 32
MOJMsSIHA HA ChHIIECTBYBAIIUTE BB3AYIIHU EIEKTPONPOBOIU B CHIIHO ypOAHW3UPAHU MECTa.
JloxiianbT mpeacTaBs HEOOXOAWMHUTE MOAXOMU MPU H3CIEABaHE Ha IMPEXOJHHUTE IMPOLECH B
KaOeHUTE EJeKTPUYECKHU JMHUM 3a BIUSHUETO UM BBPXY e€JIEKTpOeHepruiiHata cucreMa B

nmponeca Ha TsAXHaTa CKCI1oaTanus.

B4-2.Georgiev, D., Stanchev, P., Kamenov, Y., & Rangelov, Y. (2018). Modelling of
underground cables : sensitivity analysis on the precision of parameters. 2018 International
Conference on High Technology for Sustainable Development, HiTech 2018, 1-5.
https://doi.org/10.1109/hitech.2018.8566282

URL: https://www.scopus.com/pages/publications/85060603949?origin=resultslist

Pesrome: To3u noknaa npeacTaBs HOBa KOHLENIMS 32 MOAEIUPAHE HAa IPEHOCHU CUCTEMU
3a BUCOKO U CBPBXBHCOKO HAIIPEKEHUE, KOSTO OCUTYpsIBa [10-BUCOKA TOYHOCT MPU MOJEIUpPAHE
Ha moa3eMHM kaOenu. HapacTBamoTo CBETOBHO ThpPCEHE Ha EJIEKTPOCHEPTUsl BIMAE BBHPXY
IIPEHOCHATA CUCTEMA 110 HAYWH, KOWTO U3UCKBA MOJIEPHU3ALUS U U3TPaKJaHE Ha HOBH IIPEHOCHU
auHuu. ChINO Taka, BUCOKATa CTENEH Ha ypOaHM3alMs, pa3pacTBAaHETO Ha TIpajoBETE U
COLIMAIIHOTO HEJOBOJICTBO OT KHMBEEHETO B OJM30CT /10 BB3IYIIHU JUHUU BOJU JIO MOCTEIICHEH
Ipexo OT BB3AYIIHM JUHUU KbM TOJ3E€MHM KaOenu Ha BCUUKHM HHBA Ha HampexxeHue. B Tazu
CTaTHsl ca MPEICTaBEHN HEChOTBETCTBUATA MEXKy PeallHaTa CUTyalusl U MaTEMaTHYECKUS MOJEIL,

J'BJDKAIIM Ce Ha crenuduIHaTa eKCIutoaTalus, KOHCTPYKIUS U Cpe/ia Ha KaOeITHUTe JTUHUH.
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B4-3.Mehmed-Hamza, M., Stanchev, P., & Yordanova, M. (2018). Investigation of the
Relay Protection Operation and the Electrical Safety at the Presence of Predominant Cable
Part in Medium Voltage Power Lines. 10th Electrical Engineering Faculty Conference,

BulEF 2018, 1-4. https://doi.org/10.1109/bulef.2018.8646931
URL: https://www.scopus.com/pages/publications/85063234502?origin=resultslist

Pe3tome: B enexktponpoBoauTe 3a CpEeIHO HANPEKEHUE ChIIECTBYBAa TEHIEHLHUS KbM
pasmupsiBaHe Ha kabenHata 4act. ToBa OT CBOSI CTpaHa BOJM JO yBEJIMYaBaHE HA TOKOBETE HA
3eMHO CcheAuHeHue. [IpakTHUecKusT OMUT MOKa3Ba, Y€ € BAXKHO Jla Ce B3eME MPEIBUJl TOBA
pasmmMpsiBaHe TPU MPOEKTHpPAaHE Ha 3a3eMsSIBAHETO Ha HEyTpajara Ha CMECEHH WM KaOeaHH
€JICKTPONPOBOAN 3a CpPEIHO HampekeHre (OOMKHOBEHO 4Ype3 AaKTUBHO CBHIPOTHBIICHHUE).
CroitHocTTa Ha TOKA HAa 3eMHO ChelnHeHue [g TpssOBa na Obe orpaHryueHa ¢ OrJie]] OrpaHYaBaHe
Ha HUBOTO Ha HpeHanpexceHH;ITa 148 HOBpe,Z[I/ITG Ha 060py;[BaHeTo, HN3NCKBAHUATA 3a CCIICKTUBHOCT
Y 9YyBCTBUTEITHOCT Ha peJieiiHaTa 3aluTa, T0MyCTUMUTE Hanpekenus Ha gomup Ut u cTenka Us B
MSCTOTO Ha 3€MHOTO CheuHEHHeE. [lenTa Ha cTaTudATa € 1a ce u3ciie/iBa JeCTBUETO Ha peieiHaTa
3aIlUTa U eIeKTpUYecKaTa Oe30MacHOCT B YCIOBUS Ha pa3IIMpsBaHE Ha Jieja Ha KaOelHaTa 4acT
B €JIEKTPONPOBOJUTE 3a CpeaHO HampexkeHue. CTOMHOCTUTE Ha Bb3MOXKHHUTE HAMPEKEHUs Ha
JIOTIUP U CTHIIKA Ca CPAaBHEHH C MAKCHMAJHO JIONMYCTUMHUTE CTOWHOCTH, U3YUCIICHU CHIIIACHO
mexayHapoaaus ctangapt IEEE 80-2000 ,,PpkoBomcTBO 3a 0€30MacHOCT MpHU 3a3eMsBaHE HA

MOJICTAHIINY C IIPOMEHJIUB TOK".

B4-4.Yordanova, M., Mehmed-Hamza, M., & Stanchev, P. (2020). The Soil Resistivity
Influence on the Electrical Safety in Medium-Voltage Power Grids with a Predominant
Cable Part. 7th International Conference on Energy Efficiency and Agricultural Engineering

(EE&AE), 1-4. https://doi.org/10.1109/eeac49144.2020.9279020
URL: https://www.scopus.com/pages/publications/85099572102?origin=resultslist

Pe3ome: B nHemHo BpeMe mo-rossiMaTa 4yacT OT €IEKTPOIPEHOCHUTE MPEKU ChC CPETHO
Hanpe)KeHUue € KabelnHa 4YacT M TOKOBETE Ha 3€MHO ChEIUHEHHE ce yBenudaBar. Koraro
KaMaluTUBHUAT TOK MPHU eTHO(PA3EH TOK KbM 3eMs € To-rojisiM oT 10 A, HeyTpanaTa Ha MPEXHUTE
TpsiOBa Aa Obne 3azeMeHa. llenra Ha cTaTusTa € Ja ce M3CIIEBAT €BEHTYAIHUTE HANPEKECHUS
(lomup U CTHIIKA) HA MACTOTO HAa 3¢MHOTO Ch€JUHEHHE B MPEXKUTE, KOraTO ChIIPOTUBIEHUETO Ha
noyBaTa € C BHCOKM CTOMHOCTH. 3a Ja C€ aHalu3upa MPUEMIIMBOCTTAa Ha CTOMHOCTUTE HaA
HANIPEeXKEHUATA, TE 0sXa CPAaBHEHU CHC CTOMHOCTH, MOJNYYEHHU MO (POPMYIH OT MEXIyHAPOJICH

cranaapt Ha IEEE.




Pe3tomema na nayunume mpyooee en. ac. 0-p undxc. Ilnamen Aumonos Cmanues

B4-5. Stanchev, P., Vacheva, G., Hinov, N., & Klimenta, D. (2023). Life Cycle Evaluation
of Photovoltaic Panels. 31st National Conference With International Participation

(TELECOM), 1-4. https://doi.org/10.1109/telecom59629.2023.10409603
URL: https://www.scopus.com/pages/publications/85186121627?origin=resultslist

Pe3tome: B mpeacraBeHara cTaTusi € MpEACTaBEHA OIEHKA HA JKU3HEHUS LUKBJI Ha
dboToBoNTAaNYHU MaHenu. HampaBeH € cpaBHUTENEH aHAIM3 HA JBa BUJA IMMAHEIHU C €IHAKBa
MOIIIHOCT, TpeajiaraHud OT €IuH mpou3Boauten. [IpencTtaBeHn ca OCHOBHUTE MPEAUMCTBA U
HEJOCTaThIM Ha ()OTOBOJNITANYHHUTE MaHeTH. Upe3 ToBa U3CIeIBaHe MOXE JIECHO U eprKacHo na
ce ompeneny MOIXOJAINl THUIl 3a M3rpaxaaHe Ha ¢oToBoiaTamdyHa meHTpana. OreHkata Ha
JKU3HEHUS IMKBJI U eeKTUBHATA paboTa HA OTACITHUTE MOIYJIH, HEOOXOANMH 33 H3TPAKIAHETO,

OM MOTJIa 3HAYUTETHO Ja HaMaJIk pa3xodUuTe 3a CTPOUTCIICTBO U NOAAPBIKKA.

B4-6.Stanchev, P., Vacheva, G., Hinov, N., & Klimenta, D. (2023). Modeling of Energy
Flows in Microgrids. 31st National Conference With International Participation

(TELECOM), 1-4. https://doi.org/10.1109/telecom59629.2023.10409648
URL: https://www.scopus.com/pages/publications/85186113070?origin=resultslist

Pe3rome: B Tazu cratus e pasriiejaH MoJiel HA MUKPOMpPEXKa C B3MOXKHOCT 3a I00aBsiHE Ha
BH300HOBSIEMH €HEPrHMiHU U3TOYHUIIM. Pasriexaanara Mpexxa € pagualiHa U B Hesl ca oOaBeH!
IBJDKUHUTE Ha JIMHUUTE MEXIY OTICIHUTE BB3IM W Ca 3aaJeHd CTOMHOCTHTE Ha
HaToBapBaHuATa. CBIVIACHO OMNpeesieHa METOAOJOTUsl Cca M3YUCICHM W NPOEKTHPAHU
HEOOXOJUMHUTE HAPEYHU CEYEHUS U BUJ MpoBoAHULIM. KbM peannsupanaTa cxeMa MoraT JeCHO
Jla ce CBbpKAT PA3IMYHU €HEPTUWHU U3TOYHUIIM U eJIEMEHTH 3a ChbXpaHeHue Ha eHeprus. [lopanu
Ta3u TMPUYMHA TS € TOAXOJAIIa 3a HM3ydyaBaHE OT CTYJIEHTH M JIOKTOPAaHTH 3a MO-T00po
NpEACTaBSIHE HAa OCHOBHUTE IMPUHUMUIIKA B PA3NpEICICHUETO Ha EHEPrUHUTE MOTOLM B

HHUCKOBOJITOBH MPCKHU.

B4-7.Stancheyv, P., Popov, G., Raynova, K., & Hinov, N. (2024). Reliability Study in Buck
DC-DC Converter Using Markov Models. 12th International Scientific Conference on
Computer Science (COMSCI), 1-5. https://doi.org/10.1109/comsci63166.2024.10778523

URL: https://www.scopus.com/pages/publications/85215092856?origin=resultslist

Pesrome: Buck DC-DC xonBepTOpuTe ca KIIOYOBU KOMIIOHEHTH B ChBPEMEHHUTE
€JIGKTPOHHU CUCTEMH, OCUTYpsIBaIllU e(heKTUBHO peoOpa3yBaHe HA HAIIPEKEHUETO U 3aXpaHBaHe
Ha Pa3JIM4YHU EJEKTPOHHU ycTpoiicTBa. HamexnHocTra Ha Te3W KOHBEPTOPU € OT KPUTHUHO
3Ha4eHUe, 0COOEHO B CHCTEMH C BUCOKH M3UCKBaHMs 3a HENpEeKbCHaTa padoTa, KaTo HalpuMep

HHAYCTpHUaJIHAa aBTOMATU3alusl, aBUAlTUOHHU CUCTCMHU, KOMYHUKAITUOHHHU CUCTECMU, MCIUITUHCKO
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06opy;[BaHe )41 aBTOMOGI/IHHa CJICKTPOHHKA. EI[HO OT OCHOBHUTC MMPCAU3BUKATCIICTBA € TOYHOTO
nporHo3upane Ha BpemeTo 70 otka3z (MTTF) u unpentudunmpanero Ha MOTEHIMAIHA C1a00CTH B

JM3aliHa Ha KOHBEPTOpA.

B4-8. Stanchev, P., Tomov, Y., & Hinov, N. (2024). Problems and Solution in Ensuring
Cybersecurity of IoT Devices for the Needs of Small and Medium Enterprises. 12th
International ~ Scientific Conference on Computer Science (COMSCI), 1-4.

https://doi.org/10.1109/comsci63166.2024.10778507
URL: https://www.scopus.com/pages/publications/85215108718?origin=resultslist

Pe3rome: To3u nokian pasriexia NpoOieMUTe U peleHusTa, CBbp3aHH ChC 3alUTaTa Ha
Nurtepuet na Hemata (IoT) ycrpoiicTsa, ¢ hokyc BbpXy Mankute u cpeaan npeanpustas (MCIT).
C mnapactBamoro pasnpoctpanenue Ha loT texHonoruute B 6msHeca, MCII craBat ocoGeHO
ySI3BUMH KBbM KHOep3amiaxd Mopajud OTPaHMYCHUTE PECypCH 3a 3alluTa U yIpaBICHUE Ha
curypHoctra. OCHOBHHMTE MpeIU3BHKATENICTBA BKJIIOYBAT JHIcara Ha ctaHaaptusauus B loT
eKocHCTeMara, YSI3BUMOCTH B codTyepa M Xapiayepa Ha YCTpoWcTBaTa M HHMCKOTO HHMBO Ha
OCBEJIOMEHOCT 32 JOOPUTE MPAKTHKH 32 KHOEPCUTYpHOCT. JJoKIIaabT npeasara HIKOJIKO MOIX0/1a
3a cmpaBsHE C Te3W MNpoOJIeMHU: M3MOI3BaHE Ha KpHUNTOrpacku METOAM 3a 3aluTa Ha
KOMYHHKAIIUHUTE, TpUjlaraHe Ha MOJUTUKU 332 KOHTPOJ Ha JAOCThIIA, PEIOBHO aKTyaJlu3upaHe Ha
codTyepa Ha yCTpoiicTBaTa M MOBUIIABaHE Ha OCBEJOMEHOCTTa Ha ciykuTenute. B Hero ce
00CHXKAAT U MPAKTUYECKU PELICHHs 32 BHEAPSABAHE HA ISUIOCTHU MEXaHM3MH 32 CUTYPHOCT Ha
IoT, 3a na ce OTrOBOpH Ha HYKIUTE Ha MAJIKUTE U CPEIHU NIPEAIPUATHS, KATO CE B3EMAT MIPEIBU]
TEXHUTE OTpaHUYEHHUs B pecypcuTre W ekcrepTtu3ata. JokmaabT 3aBbplIBa C MPENOPBHKU 3a
paszpaborBane Ha mo-curypHa loT wuHdpacTpykTypa, KaTo ce MoauepTaBa 3HAUEHHUETO Ha
CBHTPYJHHYECTBOTO MEXKJy JOCTaBYMIIMTE Ha YCIyrd, OM3HEcCa M IbpXKABHUTE OpraHu 3a

HaMaJIIBaHE Ha PUCKOBETE 32 KHOEPCUTYPHOCTTA.

B4-9.Vacheva, G., Borisov, A., Hinov, N., & Stanchev, P. (2024). Modelling of PV Plant
for Supplying of Medium Sized Enterprises. 23rd International Symposium on Electrical
Apparatus and Technologies (SIELA), 1-4.
https://doi.org/10.1109/siela61056.2024.10637842

URL: https://www.scopus.com/pages/publications/85203816855?origin=resultslist

Pe3iome: B HacTos1m0oTO M3CieABaHe ce MpoyyuBa (POTOBONTAMYHA LIEHTpaa 3a 3aXpaHBaHe
Ha CPeIHM HpeAnpusTHs. B mpenctaBeHus pbKOMUC ce 0OCHKIAT OCHOBHUTE NMPEIMMCTBA Ha
IpeyioKeHaTa CUCTeMa U HEJAOCTaThLUTE HA CBBbP3BAHETO Ha (DOTOBONITAUYHHUTE CHUCTEMHU KbM

pasnpeaenuTenHaTta Mpexa. [IpeacraBeHu ca ChIIO Taka MapaMeTPUTE U BBHHIIHUTE BIUSHUS
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BBpPXY CIICKTPOLICHTpAJIAaTa. H3non3Banm ca JaHHU OT UHTCIIMI'CHTHU HU3MCPBATCIHU YPCAU 34

MIPOM3BOJICTBO Ha €JICKTPOCHEPTHS 32 MepHO OT | rojuHa.

B4-10. Atanasov, A. D., Stanchev, P. A., Vacheva, G. 1., & Hinov, N. L. (2025). Tolerance
Analysis of a Voltage Source Inverter. XXXIV International Scientific Conference

Electronics (ET), 1-5. https://doi.org/10.1109/et66806.2025.11204131
URL: https://www.scopus.com/pages/publications/105022606392?origin=resultslist

Pe3tome: Ta3u cratus npejacTaBsi CUMYJIAIMOHHO M3CJeIBaHE Ha e€IHO(a3eH HHBEPTOP Ha
U3TOYHHK Ha HalpexeHue, (PoKycupaHo BbPXy aHAIU3 HA TOJEpaHCa MPHU PA3IMYHU CTOHHOCTH
Ha BXomHusa Kamanuter. Cumynanuurte, wu3BbpimieHH B MATLAB/Simulink, omensBar
IIOBEJICHUETO HAa CUCTEMATa P yCIOBUS HAa MH)KEKTUPAHE HAa TOKOBYU UMITYJICH IIPU TPU Pa3IUUHU
KanaiuTuBHU KoHpurypauuu: 360 uF, 470 uF u 560 uF. Ananu3upar ce npexoaHUTe MPOLECH U
CTETeHTa Ha CTa0MIIM3UpaHe Ha Hallpe)KeHNeTo B TpH Bh3ena (Bus 1, 2 u 3) u ce mpaBu cpaBHeHHE
MEXIy MyJICAallMMTe HAa aMIUIMTYyJaTa, MPEBUIIABAaHETO, BPEMETO 3a yCTaHOBsIBaHE M (azoBara

CUMETpPHUSL.

2. Hayynu ny0JuKanum B U31aHUS, KOUTO ca pedepuMpaHu M HHIEKCHPAHH B

cBeTOBHOU3BecTHH 0a3m (Scopus u Web of Science)

2.1. XapakTepHCTHKA Ha NYOJHMKALMHUTE

Bcuuku mpenoctaBeHn myOnuKanuu, BKIIOYEHH B Tokaszaten I'8, dopmupar enunHa,
MOCJICAOBATCIIHO Pa3sBUTA U B3aUMHO CBbP3daHA HAYYHOH3CJICAOBATCIICKA JIMHUSA, HACOUYCHA KBM
MoJIeJIMpaHe, aHaJW3, ONTUMHU3ALMS M HHTEIUTCHTHO YIPaBJICHHUE HA EJIEKTPOCHEPruiHU U

€JIEKTPOHHU €HEPTUIHN CUCTEMH, B YCIOBUATA HA:
® YCIOXHEHU PEXHMH Ha HEyTPAIHO 3a3€MsBAaHE U 3aLUTH;
e MacoBO HaBJIHM3aHE HA CUJIOBHU €JIEKTPOHHH ITpeoOpa3yBaTey;
® UHTErpauus Ha Bb300HOBSIEMU €HEPTUIHU U3TOYHUIY;
® pa3BUTHE HA MUKPOMPEXXHU M JCIEHTPATU3UPAHO CHEPTUHHO yIpaBICHUE.
Hayynara nuHus mpeMHHaBa MOCIE0BATEIIHO MTpe3 TPH HUBA!
® EIEKTPOEHEpPIuiiHa Mpexa;
® CHEpIHeH eNeKTPOHEH nHTepdeiic;

e BBL300HOBIEMU HU3TOYHUIU U UHTCIUTCHTHO YIIPABJICHUC.
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[Ty6mukarmuure [['7-1 no I'7-8] dopmupar nmbpBoTO M GyHAAMEHTAIHO HAIpaBJICHUE HA
XaOWJIMTAIMOHHKSI TPY[, IOCBETEHO Ha aHAIW3 HA PEXHUMH IPH pa3IMYHH TOBPEIH B
€JIEKTPOCHEPTHITHU CUCTEMHU, TIPH PA3TMYHH PEXKUMHU Ha paboTa Ha 3BE3JHHS IICHTHP Ha CUIIOBUTE

TpaHchopMaTopy U HapacTBalll JsU1 Ha KaOeJIHU JINHUM.

B te3u nscnensanus ca pa3pabOTEHH JETAWIHU CUMYJIALIMOHHNA MOJICNIN HA PEATHU MPEXH
20 kV, upe3 KOUTO ca aHaIM3UpPaHH TOKOBETE IPU 3eMHHU MOBPE/IH, HAPES)KEHUETO HA HEYTpajiaTa
U TPEXOIHWUTE HaJHANpeKeHus. Pasriemanu ca BIMAHUATA Ha KaOEMHUS [5UI, MPEXOJHOTO
CBIIPOTHBJICHHE Ha IOBPENaTa, KOMIICHCAIMOHHUTE PEAKTOPH M AKTHBHHUTE CBIIPOTHUBIICHUS B

HeyTpayiaTa BbpXYy aMIUIUTyJaTa U MPOIbIKUTETHOCTTA HA aBApUHHUTE PEKUMH.

Ha ta3u ocHOBa ca ¢popMynMpaHu MH)KEHEPHU KPUTEPUH 32 H300p Ha ONTUMAJICH PEXUM Ha
paboTa Ha 3Be3HHUS LIEHTHP, OCUTYPSBAIl €IHOBPEMEHHO OrpaHHYaBaHE Ha MPEHANPEKEHUTA,

CCIICKTUBHOCT Ha 3allIlUTUTC 1 GHGKTp06€3OHaCHOCT.

[MapanenHo ca pa3pabOTEHH METOAMKH 32 HACTPOWKA M KOOPJMHAIUS HA TOKOBU M 3€MHO-
TOKOBH 3allIUTH, KAKTO ¥ aHAJIN3 Ha paboTaTa Ha aBTOMaTHYHO TIOBTOPHO BKJIIIOYBAHE M PE3EPBHO
3axpaHBaHe. VI3BBpIIEH € M CTAaTHCTUYECKH aHAM3 Ha PEATHM 3aJeHCTBaHUS Ha 3allUTHH

CHUCTCMHU B CKCIIJIOATAlIMOHHU YCJIOBHUS.

d)opMHpaHa ¢ I[AIOCTHA MCETOMHOJIOTHA 3a MOACIUPAHC, aHaJlu3 U MPOCKTUPAHC Ha
PABOPECACTIUTCIIHU MPEKU CPCIHO HAIMMPCIKCHUC ITPU CbBPECMCHHU YCJIOBUSA HAa BUCOK KabejeH pIV RIS

YCIIOKHCHHU PCKUMU HA 3a3CMABAHC U MMOBUIIICHU U3UCKBAHUA 3a HAACKIAHOCT U 0e30IacHOCT.

[Ty6mukarmuure [['7-9], [['7-10], [T'7-11], [['7-12], [['7-17] u [['7-19] u3rpaxaatr BTOpOTO
HalpaBjeHUE HAa XaOWJIMTAIIMOHHMS TPy, HACOUEHO KM MATEeMAaTHYHO MOJIEIUpaHe, YECTOTEH,

pe3oHaHceH u TosepanceH ananu3 Ha DC-DC cumoBu e1eKTpOHHH MpeoOpa3yBaTeIH.

Pa3zpaboTtenn ca maremaTHyHU Mojenu Ha paznuunHu tomonoruu (Buck-Boost, SEPIC,
ZETA ¥ WHBEPTOpPHH CTPYKTYpH), Ype3 KOHWTO ca TOJYYCHHU UYECTOTHH XaPAKTEPUCTHKUA M
BBTPEIIHN UMIIEIaHCHH (PYHKIIMU Ha ITpeoOpa3yBarenure. Upes HHKEKTHPaHEe Ha TECTOBU TOKOBE
B OTJICJIHU BB3JH Ca WACHTU(UIIMPAHU BBTPEIIHN PE30HAHCHU KOHTYPU UM KPUTUYHH YECTOTH,

onpeacisimy IMHAMUYHOTO ITOBECACHUEC U CIICKTpOMAarHuTHaTa CbBMECTHUMOCT.

CrpIiecTBEH IPUHOC NPEACTaBIsBA Pa3pab0TBAHETO HAa TOJEPAHCEH aHAJIM3, IPU KOWTO ce
u3cieqBa BIMSHUETO Ha OTKJIOHEHHMATA B HHAYKTUBHOCTM M KallAl[UTETH OT TEOPETHYHO
W3UYUCIIEHUTE CTOMHOCTH BBPXY PpE30HAHCHUTE IIMKOBE, HANpPEKEHOBUTE IyJCalluM U
CTa0WIIHOCTTAa Ha YyIpaBleHHeTo. Taka e ch3JazeHa MpakTHYeCKa METOAuKa 3a u300p Ha

CTaHJApTHHU HOMHHAJIKM Ha CJICMCHTH C OIJIEA MUHUMU3UPAHE HAa HEXKCIIAHU PE3OHAHCHU SABJICHUA.
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HanpaBneHueTo KOHIENTYyalHO CBbpP3Ba pPE30HAHCHUTE €(EeKTH B €NEeKTPOCHEPTUHHUTE
MpEXH, U3CeIBaHU B MbpBaTa Ipymna MyOJUKaluU, C PE30OHAHCHUTE MPOIECH B €IEKTPOHHUTE
eHepruiiHu uHTepdelicu, KaTo Mo TO3U HaYMH Ce U3rpa)Kaa eIMHHA HayyHa JIMHMS 0 aHaJIu3 Ha

JUHAMU4YHU ABJICHUA B eHepFHﬁHHTG CUCTCMHU.

PazpaboTena e msiocTHa METOJOJOTHSI 3a MAaTEeMAaTUYHO MOJETHpAHe, YeCTOTeH |
TOJICPAHCEH aHaJM3 Ha CUJIOBU EJIEKTPOHHU MpeoOpa3zyBaTesy, MO3BOJISIBAIA MPOTHO3UPAHE,

AUArdHoCTUKa U OrpaHnv4aBaHC HAa pC3OHAHCHHU U NNPCXOJHU HCIKCIIAHU PCIKHUMU.

[Ty6mukarmuure [['7-13], [['7-14], [['7-15], [I'7-16], [['7-18] u [I'7-20] dopmupaT TperoTo
HalpaBjeHUE Ha XaOWJIUTAIMOHHUS TPYJ, HACOUYEHO KBbM HHTErpanus Ha BH30OHOBSEMU

eHepFI/II\/'IHI/I HU3TOYHUIN U UHTCIUTCHTHO YIIPaBJICHUC HA eHepFI/II\/'IHI/I IIOTOLIH.

Pa3paboTenu ca cuMyaliMOHHN MOJIENIM HA peasHU (POTOBOJIITAMYHHU €JIEKTPOLIEHTPAIH 32
3axpaHBaHEe Ha MPEANPHUATHS U KWIMIIHA OOEKTH, Ype3 KOUTO Ca aHAIM3UPAHU TOJTUIIHUTE

E€HepruiiHu 100MBH, KOSUIIMEHTUTE HA €(PEKTUBHOCT U Bb3MOXXHOCTHUTE 32 CaMOTIOTpEOIICHHE.

Oco0OeH akKIIeHT € MOCTaBEH BBPXY ONTHMH3AIMATA HAa OpUEHTanuaTra Ha PV momynw,
BKIIFOUUTCIIHO U3CJICABAHC HAa M3TOK-3al1azl KOHq)I/II‘ypaI_[I/II/I nu BepTI/IKa.HHO paBHOJIO)KeHI/I IIaHCJIN
BbPXY OTpajHU KOHCTPYKIIMH, C II€J IOCTUTaHE Ha I10-PaBHOMEPHO JHEBHO H CE30HHO

pasmnpezeneHre Ha TeHepupaHaTa eHePIHs.

Te3n pa3paboTku npuiIarar pe3yiaTaTUTe OT IbPBUTE JBE HAINpPABICHHUS B pPEaJHU
JCICHTPATU3UPAHN €HEPIHHN CHCTEMH, KBJAETO CHIIOBHTE ENEKTPOHHM IpeoOpasyBaTesid H

MHUKPOMPEKOBUTE CTPYKTYPH UTPAAT KIIOUOBA POJIs 32 €(hEKTUBHOTO YIPABJICHUE HA EHEPIrUATA.

C’bSILaI[eHI/I ca MPUIOXKKUMHU MOACIN W MCTOAMKH 3a MNPOCKTHPAHC W OITUMHU3AIUA Ha
q)OTOBO.HTaI/I‘-IHI/I CUCTCMU U MHUKPOMPCIKHU, HACOUYCHU KbBM IIOBHIIABAHC HaA eHeerﬁHaTa

e(eKTUBHOCT ¥ UHTEIUTEHTHOTO ELUEHTPAIN3UPAHO YIIpaBICHUE.

['pynupanero Ha myOmukanuurte [['7-11 — [['7-20] B Tpu sicHO 000cOOCHM Hay4YHH
HaIpaBJICHUS TIOKa3Ba MMOCIIEIOBATEITHO PA3BUTHE HA €IMHHA HAYIHOHM3CIICIOBATEIICKA JIUHHUSI, OT
aHalIM3 Ha PEKUMHU U 0E€30MacHOCT B €JIEKTPOPA3IPENCIUTEIHUTE MPEXHU, MPpe3 AUMHAMUYHU U
PE30HAHCHU NPOUCCU B CHUJIOBATA CIICKTPOHUKA, 1O PCAIHU IIPUIJIOKCHHUS BHB q)OTOBO.HTaI/I‘-IHI/I u

UHTEJIUTEHTHU EHEPTUHHU CUCTEMHU.
Pa3paborenuTe MareMaTHYHH MOJENH, CHUMYJALUUOHHM IJIAaTGOPMHU, aHATUTHYHU

3aBUCHUMOCTH W WH)KEHEPHHM KPUTEPUU HMMAT MpsKa MpakTHUYecka CTOWHOCT U (Qopmupar

3aBBpIIICHA K OPUTHHATHA Hay4Ha pa3paboTKa, paBHOCTOWHA HAa MOHOTpadUUYeH XaOMINTAIIMOHEH

TPy,
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2.2. Pe3roMeTa Ha myO0JIMKALIMHUTE

I'7-1. Mehmed-Hamza, M., & Stanchev, P. (2018). Coordination of the relay protection
settings against phase to phase faults in electric power lines 20 kV. 10th Electrical
Engineering Faculty Conference, BulEF 2018, 1-5.
https://doi.org/10.1109/bulef.2018.8646933

URL: https://www.scopus.com/pages/publications/85063187359?origin=resultslist

Pe3rome: 3amutute Ac Time Overtock Relay (51) u Instantaneous Overtock Relay (50) ca
Haif-4ecTo W3MOJI3BAaHUTE peleHU 3amuTH B bearapus cpemy ¢asHu MOBpeau B
enexTponpoBoauTe cpenno HampexeHue 20 kV. Tesu 3amuTu ce M3MOJ3BAT U CPEIly BHHIIHU
KbCU ChEIMHEHHUS B 3aXpaHBaIius cuiioB TpaHchopmarop. [Ipe3 nmocneqnute roaunu ce oopbina
0COOCHO BHUMAHHE Ha HEMPEKbCHATOCTTa M CUTYPHOCTTAa Ha EJEKTPO3axpaHBaHETO Ha
KJIIMEHTUTE, KOETO OT CBOSI CTpaHa BOJU JIO MOBMILIEHU U3UCKBAHUS KbM PEICUHUTE 3aLIUTH 1O
OTHOILIEHHE Ha TSAXHAaTa MPOU3BOJUTEIHOCT, CEJIEKTUBHOCT U 4yBCTBUTENHOCT. KoopauHanusaTa
Ha HAaCTPOMKHUTE Ha PEJICHHUTE 3alllUTH Ha €JIEMEHTUTE Ha EJIEKTPOCHEpTHilHaTa cucTeMa numa
BaXHO 3HA4YCHHE 3a HOpMajHaTa paboTa Ha eNeKTpoeHepruiiHaTa cucremMa. B cratusita e
mpe/cTaBeHa KOOPAUHAIMATA HA HACTPOUKHUTE Ha pelieiiHaTa 3ammTa cpemty (ha3Hu moBpeau Ha
€JICKTPOMPOBOAM C Hal-U3TOJ3BAaHUTE HANPEYHH ceueHHs Ha nmpoBoaHumuTe 20 kV u 3a cunmosu

tpanchopmaropu 16, 25, 31,5 u 40 MVA.

I'7-2. Mehmed-Hamza, M., & Stanchev, P. (2019). Overcurrent Protection Against Faults
in Smart Grids. 11th Electrical Engineering Faculty Conference, BulEF 2019, 1-4.
https://doi.org/10.1109/bulef48056.2019.9030744

URL: https://www.scopus.com/pages/publications/85082659120?origin=resultslist

Pe3tome: C pa3BUTHETO HA MHTEIUTCHTHUTE MPEXKU IMPE3 MOCIETHUTE TOJUHU B MPEKUTE
ChC CPEIHO HAMpPEkKEHHE BCE MO-YECTO C€ BbBEXK AT Bb30OHOBSIEMU €HEPTUHHU U3TOUHUIH, KATO
doToBosTanIU, BATHPHHU TeHEepaTOpH U Ouomaca. Te3u eHepruiiHu MOILTHOCTU C€ MPOEKTUpaT U
U3rpaXxaaT B OJM30CT 10 MOTpeduTenuTe Ha enekTpoeHeprus. CiaenoBaTenHo Te ce CBhP3BaT ¢
Hall-OJIM3KUTE CBHIIECTBYBAIM EICKTPONPOBOAMN. EnexkTponpoBoauTe, 3axpaHBalld Te3d
MHTEJIUTEHTHU TOTPEOUTENH, Ce U3UUCISIBAT HA TPAHUYHUS KalaluTeT, 3a J]a C€ OCUTYPHU TSIXHOTO
eJIeKTpo3axpaHBaHe. 3a CBbP3BAHETO HA HOBU I'€HEPATOPHU U MOTPEOUTENN Ha €JIEKTPOSHEPTUS OT
BBH300HOBSIEMH EHEPIMHHM H3TOUYHHUIM € HEeoOXOOUMO Ja ce MpEeoleHM HacTpoidkara Ha
ChIIECTBYBAIllaTa pelieliHa 3aluTa OT CBPBXTOK. IlyOnmkanusta OlEHsSBa HM3HCKBaHMATA 32
CEJICKTUBHOCT M YyBCTBUTEJIHOCT Ha pejieifHa 3aluTa OT CBPbXTOK Cpelry Mexayda3Hu MoBpean

IIpU CBbP3BaHE HA BH30OHOBAEMU €HEPTUITHU U3TOYHUIIH.
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I'7-3. Mehmed-Hamza, M., & Stanchev, P. (2019). Analysis of the Single Phase Earth
Faults and the Asymmetry in Compensated Medium Voltage Power Electric Networks. 11th
Electrical Engineering Faculty Conference, BulEF 2019, 4, 1-5.
https://doi.org/10.1109/bulef48056.2019.9030700

URL: https://www.scopus.com/pages/publications/85082685990?origin=resultslist

Pe3lome: B myOnukanusra ce pasriexia W3MEHCHHETO Ha PEXHMHHUTE HapaMeTpH 3a
3a3eMsBaHE HEYTPAJHO B KOMIIEHCHPAaHU MpEXH CbC CpEelHO HampexkeHue. HampaBeHu ca
CUMYJIALIMOHHH MOJIENIM Ha €IEKTPOEHEPrUiiHa MpeKa ChC CPEAHO HaNpexeHue. M3BbpiieHu ca
U3CIIEBaHMsl BBPXY HpPOMSIHATA HA PEXKUMHHUTE IapaMeTpu IIpU 3a3eMsBaHE C TOYHA,
HEIOKOMIIEHCAllU U CBPBXKOMIIEHCAlUA. AHAIU3UPAHO € BIUSHUETO HAa KOMIICHCAILUATA,
NPEXOAHOTO CHIPOTHBICHUE W aBapUilHATa acCUMETpPUS BBPXY IMpoMsSHaTa Ha pabOTHUTE
HapaMeTpH 3a Bb3AYIIHU €JIEKTPOESHEPTUHU Mpeku. M3uncinenn ca KpaTHOCTTa Ha MIPEXOAHOTO
IPEHANpPEeXEeHNe, KPaTHOCTTa M HPOABIDKUTETHOCTTa HAa HPEXOAHMS TOK Ha 3a3eMsBaHE U
MaKCHMajHaTa CTOMHOCT Ha MPEHANpEeKEHUETO B HEyTPalIHOTO HampexeHue. [IpoBeneHu ca
M3CIIEIBaHMsI HA CTAllMOHAPHUTE HAIIPEKEHUs B HEyTpajHaTa CTpaHa Ha CPEJHOTO HAIIPEKEHUE
Ha CHJIOBHS TpaHc(opMaTop B Cilydyail Ha aBapuiiHa acUMETpHUsl OT MpPEeKbCBaHE Ha (a3oBUA

IMPOBOAHUK M IMOJIYUCHUTE PE3YJITATHU Ca CpPAaBHCHHU C HOPMATUBHUTC U3HCKBAHU .

I'7-4. Mehmed-Hamza, M., & Stanchev, P. (2019). Overvoltage Analysis in Medium
Voltage Power Electric Networks Depending on the Modes with Neutral Grounding. 11th
Electrical Engineering Faculty Conference, BulEF 2019, 1-4.
https://doi.org/10.1109/bulef48056.2019.9030766

URL: https://www.scopus.com/pages/publications/85082702016?origin=resultslist

Pe3rome: [Ipu n360pa Ha pe’kuM Ha 3a3eMsIBaHE HAa HEyTpajlaTa Ha CUJIOBH TpaHC(HOpMaTOpH
B CJIEKTPUUYECKUTE MPEXKH, BAKHU (PAKTOPU ca MPEHANPEKEHUATA IPU MPEXOJHH MPOLECH MPU
efHO(pa3HU 3E€MHHU CBEIMHEHMs, TOJEMHMHAaTa Ha TOKOBETE Ha 3a3eMsBaHE, CEJIEKTHUBHOTO
JeiicTBUe Ha peJeWHuTe 3alMTh U Jp. B nyOnukamusra ce pasriexaa W3MEHEHHETO Ha
PEKUMHUTE ITapaMeTpu MU eJHO(A3HN 3eMHU ChbeJMHEHUSI B KOMOMHUPAHO-3a3€MUTEIIHA MPEKHU
CbCc cpeAaHo HampexkeHue. IIpu komMOuMHUpaHO 3a3eMsABaHE Ha HeyTpajgara OOMKHOBEHO ce
U3IIOJI3BA PEXHMM Ha 3a3€MsABAHE 4YpEe3 PEAKTOP M INapajelIHO BKIIOYBAHE HA AaKTHBHO
CBIIPOTUBJICHUE MPHU eHO(A3ZHU 3eMHH ChEIUHEHUS. B HAKOM OT pasnmpefeTuTeTHUTE MPEXU
BEUE C€ M3II0JI3BA PEXKUM Ha 3a3eMsABAHE, IIPU KOWTO PEAKTOP U AaKTUBHO CBIPOTHUBIICHHE
OOMKHOBEHO C€ BKJIIOYBAT, & IPU HECEJIEKTHBHO ACWCTBUE HA peJieiiHaTa 3aluTa aKTUBHOTO
CBIIPOTHBIICHHE C€ M3KIIOYBA. Pasrinexna ce M3MEHEHHWETO Ha PEKUMHHUTE IapaMeTpu B

3aBUCHMOCT OT KOMIICHCAlMATA U TOJICMHUHATA HAa NPEXOAHOTO CHIIPOTHBJIICHUC IIPHU CHHoq)aBHH
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3€MHU CBECAUHCHUA. I/IBCHG,Z[BaHI/I ca HOpPOMCHHUTC B KpPATHOCTTAa Ha MNPCHANPCKCHUATA Ha
HeToBpeeHuTe (pa3u u B HeyTpanaTa mpu KOMOMHHUPAHO 3a3eMsIBaHE YPE3 PEAKTOP M ITOCIICABAIIO
aKTUBUpPAHE Ha aKTHBHO CHIIPOTHBIICHUE M C aKTUBHO CHIIPOTHBIICHUE W PEAKTOP H ITOCIIEABAIIO
H3KJIH0YBAHC Ha aKTUBHO CBIIPOTHUBJIICHUC B 3aBUCUMOCT OT KOMIICHCAIUATA U IIPCHAIIPCIKCHUCTO

npu GHHoq)a3HH 3CMHU CbCANHCHUS 3a TCCTBAHUTC CIICKTPUICCKU MPCIKU.

I'7-5. Stancheyv, P., & Mehmed-Hamza, M. (2020). Investigation of the Change of the Single
Line to Earth Fault Current in Medium Voltage Electrical Grids Grounded Through an
Active Resistance. 21st International Symposium on Electrical Apparatus and Technologies,

SIELA 2020, 1, 1-4. https://doi.org/10.1109/s1ela49118.2020.9167115
URL: https://www.scopus.com/pages/publications/85091341466?0origin=resultslist

Pe3ome: B cratmsta ce wu3cienBa MpOMsHATa HAa TOKa HAa 3€MHO CHEIUHEHUE B
EIEKTPUYECKH MPEKH CHhC CPEAHO HANMpPE)KEHUE, 3a3eMEHU Ype3 aKTHBHO CHIPOTUBJICHHE.
Pasrnmexaar ce Mpexu ¢ pa3audeH MPOILEHT AbKMHU Ha KabenuTe. 3a 1eIUuTe Ha U3CIICIBAHETO
ca HamnpaBeHU CHUMYJIAlMHA Ha EJICKTpUYECKa Mpexa ChC CPeIHO HampexeHue. M3cnenBanu ca
MaKCHMaJHaTa CTOMHOCT Ha TOKOBETE B MPEXOACH PEXKHUM M MPOABIKUTEITHOCTTa Ha MPOIleca,
rojeMHHaTa Ha TOKa Ha €AMHUYHO (a30BO CHEIUHEHHE KBM 3eMsl B CTAl[MOHAPEH PEXKUM C

IMpoMsiHaTa Ha MPEXOJHOTO CBIIPOTUBJICHHUE U MECTOIIOJIOKCHUETO HA ITIOBpEaAATa.

I'7-6. Stanchev, P., & Mehmed-Hamza, M. (2020). Simulation Training Models for an
Automatic Transfer Switch and Relay Protection. 21st International Symposium on
Electrical Apparatus and Technologies, SIELA 2020, 1-5.
https://doi.org/10.1109/s1ela49118.2020.9167151

URL: https://www.scopus.com/pages/publications/85091340825?origin=resultslist

Pe3tome: B cratusAta ca TpeACTaBCHHM CHUMYJIAIlMOHHA OOYYHTEIHH MOJEIH 3a
BH3YaJIM3UPAHE HA MPOILIECUTE B CICKTPUUCCKUTE CUCTEMH. 3a CIIEKTPUICCKU MPEKHU ChC CPEIHO
HaIPEe)KEHUE CE BH3yaJM3MpaT HANPEKECHHS W TOKOBE, 3a Jla Ce M3Clie[[Ba IOBEICHUETO Ha
peneiliHaTa 3amMTa, ABTOMATUYHOTO IIOBTOPHO BKIIIOUBAHE M PE3EPBHOTO KOMHpAHE HaA
notpeburens B Matlab Simulink cpemu. M3monsBar ce craHAapTHU U CHEIHAIHO Pa3padOTeHU
OoubmoTeyHn OJIoKOBe, ¢ moTpeduTencku nedununmu. Ch3naaeHuTe OJIOKOBE IMO3BOJISBAT
3all03HaBaHE CbhC CTAHIAPTHUTE (PYHKIMOHATHOCTH HAa CBBPEMCHHATa peJiciiHa 3allluTa.
[IpencraBeHa e BH3MOXKHOCT 32 MOI00psIBaHE HA KAYECTBOTO HA OOYYCHHETO Upe3 KOMITIOThPHA

BU3yalin3alus.
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I'7-7.Stanchev, P., & Mehmed-Hamza, M. (2020). An Investigation of Relay Protections
Trips in Medium Voltage Power Grids. 12th Electrical Engineering Faculty Conference,
BulEF 2020, 5, 1-4. https://doi.org/10.1109/bulef51036.2020.9326064

URL: https://www.scopus.com/pages/publications/85100503588origin=resultslist

Pe3iome: Peneitnure 3amurty, U3Moi3BaHy Ipu (a3HU U 3eMHH MTOBPEAH B €IEKTPHUECKUTE
MPEKHU ChC CPEHO HAIIPEKEHUE, Ca BUJOBE 3AIUTU OT CBPBXTOK M 3€MHU 3amuTH. Hail-uecto
CpeIIaHuTe TMOBPEIU B EJIEKTPOnpoBoauTe ca (azHo-3eMHuTe. O4akBa ce Hai-roisiMm Opoi
M3KJIIOUYBAHUS Ha PEJNEHHUTE 3allUTH Ja ca OT 3e€MHHU 3amuTd. HampaBeHo € mpoydBaHe Ha
CpaboTBaHMATA U M3KIIOUBAHUATA OT PEJIEHHU 3alUTH 3a NETTOJUILIEH NEepUoJ B MOACTAHIIMS
110/20 kV. HampaBen ¢ aHanu3 Ha HM3KJIIOYBAHUATA HA PEJICHHUTE 3aIUTH, YCICUTHUTE W
HEYCIIEUTHUTE aBTOMAaTUYHU NMOBTOPHHM BKJIIOYEHMs. Bb3 OCHOBa Ha IOJIy4EHUTE PE3YJITaTH €

aHaJIM3UpaHa 0e30IMacHOCTTa Ha CKCILIOATalMATa Ha CJICKTPOIIPCHOCHATAa MpPEKa.

I'7-8. Mehmed-Hamza, M., & Stanchev, P. (2020). Investigation the Influence of the Active
Resistance Value in the Neutral and the Transient Resistance of Earth Faults in Medium
Voltage Electrical Grids. 7th International Conference on Energy Efficiency and

Agricultural Engineering (EE&AE), 1-4. https://doi.org/10.1109/eeae49144.2020.9279025
URL: https://www.scopus.com/pages/publications/85099557791?origin=resultslist

Pe3ome: HeyTpamHusAT NpOBOJHUK HA CHIIOBHUS TPaHC(HOPMATOP ChC CPEIHO HANPEKEHHE
OT CTpaHaTa Ha CPEAHOTO HANPEKEHHE B MPEKUTE CHC CPEIHO HANPEKEHHE HAN-4ecTo ce
3a3eMsBa 4pe3 AaKTUBHO CBHIPOTUBJICHHE WJIM 4Ype3 KOMOHMHAIMS OT PEeaKkTop M AaKTHBHO
cbrnpoTuBieHue. OnpegensaumTe GakTopu 3a n300pa Ha METO/1a Ha 3a3eMsIBaHE ca CTOMHOCTTA Ha
TOKa Ha €AHO(A3HO 3eMHO ChEIWHEHHE, NPEXOJHUTE INPEHANPEKEHHs, CEIEKTUBHOCTTA H
YyBCTBUTEIHOCTTa HA 3€MHATa pejieiiHa 3aliuTa, eJeKTpuieckara Oe3omacHOCT W Apyru. B
CTaTHsTa € U3CJEeIBAHO BIMSIHUETO Ha CTOMHOCTTa Ha aKTUBHOTO CBHIPOTHBIICHUE, BKIIOUYEHO B
HEYTPaJIHUS MPOBOJHUK HA CUJIOBUS TpaHC(HOPMATOP, U MPEXOJHOTO CHIIPOTUBIIEHUE B MSCTOTO
Ha TMIOBpeAaTa BBPXY pPEKUMHHUTE TapaMeTpu MpU eAHO(pa3HH 3EMHH ChEIWHEHHS B

CJICKTpHUYCCKATa MpEC)Ka CbC CPCIHO HATIPCIKCHUC.

I'7-9. Stanchev, P., Vacheva, G., & Hinov, N. (2022). Harmonic Resonance Analysis of
Buck DC-DC Converter. 30th National Conference With International Participation,
TELECOM 2022, 28, 1-4. https://doi.org/10.1109/telecom56127.2022.10017314

URL: https://www.scopus.com/pages/publications/85147547293?origin=resultslist

Pe3rome: YUecTOTHHAT CKaHUPALLl aHAJIM3 B MOMEHTA € Hall-IIUPOKO U3II0JI3BAHUAT METOJ 3a

UJACHTUPHUIMPAHEe HA HAIWYHETO HAa PE30HAHC U 3a ONpejAessiHE Ha PE30HAHCHHUTE YeCTOTH. 3a
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Ch)KaJIeHHEe, METOABT He IMpenocTaBs MbiIHa HWHpopManus, HeoOXxomuma 3a e(pEeKTUBHO
NPOTHO3MpAHE HA PE30HAHCHOTO siBJcHME. llenta Ha Ta3W craTs € Ja MPEICTaBH MOIXOM 32
aHanu3 Ha pe3oHaHcHuTe sBieHuss B DC-DC mpeoOpasyBarenute Tum buck B mpenmnpoexkTHu
npoy4yBaHus. Pe3oHaHCHHMTE SBIEHUS c€ H3CIeABAT OT TIJeJHAa TOYKAa Ha OINHCAHHETO B
IPOCTPAHCTBOTO Ha ChCTOSHUATA. Pe3ynTarure paskprxa MHOTO MHTEPECHU MPO3PEHHS 32 TE€3H

sBiIeHNs. B3 ocHOBa Ha PEIYITATUTE € MPCAJIOKCH IMOAXO0/ 3a aHAJIN3 HAa PE3OHAHCHUTC ABJICHH.

I'7-10. Stanchev, P., Vacheva, G., & Hinov, N. (2022). Review of Methodologies for Life
Cycle Assessment of Power Electronic Devices. 7th Junior Conference on Lighting, Lighting

2022, 1-4. https://doi.org/10.1109/lighting56379.2022.9929154
URL: https://www.scopus.com/pages/publications/85142299136?origin=resultslist

Pesrome: B Tasu cratus ce pasriexaaT OCHOBHU METOJOJIOIMM 3a OLICHKA Ha YKU3HEHUS
IIUKBJI HA PA3TMYHUTE CUJIOBU €JIEKTPOHHHU ycTpoicTBa. [1o100HO mpoyuBaHe € He0OX0IUMO, 32
Jla Ce OLICHUW OCTAThYHUAT JKUBOT HA PA3IMYHU MAIIMHU, CUCTEMU M O00OpyJBaHE C Orje] Ha
U3II0JI3BAaHETO Ha IOJIyIPOBOJAHUKOBU KOMIIOHEHTH B TAX. [lo To3M HauMH ce Mozenupa H
ONTUMHU3UpPAa HKOHOMHYECKaTa OOOCHOBKAa 3a TAXHOTO 3aKylyBaHE, MOJCpPHM3ALMA WM

H3I10JI3BaHC.

I'7-11. Stanchev, P., Vacheva, G., & Hinov, N. (2022). Hybrid System for Supplying
Smart Home. 7th Junior Conference on Lighting, Lighting 2022, 12, 1-4.
https://doi.org/10.1109/lighting56379.2022.9929143

URL: https://www.scopus.com/pages/publications/85142296732?origin=resultslist

Pe3lome: B Hacrosimiata cratus e mpejcTaBeHa XHOpHIIHA CHUCTEMa 3a 3aXxpaHBaHE Ha
UHTEIUIeHTeH JoM. XuOpuaHata CHCTeMa Cc€ CBhCTOM OT (POTOBOJITAaMYHA CHUCTEMa U
CyIepKoHeH3aTop. MonaenbT Ha cucreMarta € peanusupad B PSim cpema. B mozena Ha
(oToBOTaNYHATA CHUCTEMA CE€ B3E€MaT INpEJIBUJ CIbHYEBATA paavalus M TemIleparypaTa Ha

OKOJIHaTa cpena. Te3n mapaMeTpu 3HAUUTEITHO MOBUIIABAT TOYHOCTTA HAa pa3padOTEHUs MOJIEI.

I'7-12. Stanchev, P. A., Vacheva, G. 1., & Hinov, N. L. (2023). Harmonic Resonance
Analysis of Buck-Boost DC-DC Converter. International Scientific Conference on

Computer Science (COMSCI), 1-5. https://doi.org/10.1109/comsci59259.2023.10315799
URL: https://www.scopus.com/pages/publications/85186384791?origin=resultslist

Pe3tome: B Tasu cratus e peanusupan xapmonunueH anaim3 Ha DC-DC npeobOpasyBatens.
[IpencraBen e maremarmuecku Mmozaen Ha DC-DC mnpeobpaszyBarens W Au(EpEHIIMATHUTE

yYpaBHEHHUS ca OMHMCAHU B MPOCTPAHCTBOTO HAa ChCTOSHUATA. M3non3Ban € cohTyepHUAT IPOAYKT
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MATLAB. IlpeacraBeHu ca pe3ysiTaTd OT CHMYJIallMATa, KOraTo BbB BCEKM OT BB3JIUTE Ha

BEepHUraTta ca MHXEKTUpaHHU cMyllleHus. HanpaBeH e aHaln3 Ha MOJy4eHUTE pe3yITaTH.

I'7-13. Stanchev, P., Vacheva, G., & Hinov, N. (2023). Evaluation and Measures for
Improving the Energy Efficiency of Medium-Sized Enterprises. Eight Junior Conference on

Lighting (Lighting), 1-4. https://doi.org/10.1109/1ighting59819.2023.10299491
URL: https://www.scopus.com/pages/publications/85178996256?0origin=resultslist

Pesrome: B npencraBeHaTa cTaTHsl ca pealu3MpaHu OLEHKA U U3MEPBaHMs 32 OIIPENEIIsTHE
Ha eHepruifHaTta e()eKTUBHOCT Ha CPEAHO TOJISIMO MPOMMIIUICHO Npennpusatue. M3nonsBanu ca
peaHu JaHHU OT TPUCMEHEH 3aBoj. HampaBeHa e olleHKa Ha TEKyHIOTO MOTpeOJeHHE Ha
€JIEKTPOEHEPIHs U € MPOBEJICH EHEPIrUEeH OJIUT 3a HaMaJIsIBaHE Ha Pa3XOJUTE 32 €IEKTPOCHEPIHsL.
OcHOBHaTa 1€ Ha HACTOSALIOTO M3CJE/IBAaHE € J1a C€ OCUTYPHU OCHOBHATA (PYHKLIMOHATHOCT Ha
CrpaJuTe, KakTO U Ha IPOU3BOICTBEHO-TEXHOJIOTMYHUS IPOLEC, OCUTYpSBAMKH MUHUMAaJIHU

pa3xo/iu 3a eNEeKTPOCHEePrysl U MaKCUMaliHa €()eKTUBHOCT.

I'7-14. Stanchev, P. A., Vacheva, G. 1., & Hinov, N. L. (2024). Analysis of Electrical
Energy Consumption of Industrial Enterprises Based on IoT. 59th International Scientific
Conference on Information, Communication and Energy Systems and Technologies

(ICEST), 15, 1-4. https://doi.org/10.1109/icest62335.2024.10639794
URL: https://www.scopus.com/pages/publications/85203667670?origin=resultslist

Pe3rome: B Tasu cratus € peanuzupaH CpaBHUTEJCH aHAJIW3 HA €HEPTHMHUHUTE MOTOLHU B
NPOMUIIIEHU Tpennpusitus. Pasriaenanu ca Tpu ciydas Ha MNPOMHIJICHO MpPENNpHsITHE C
€THOCMEHEH, IBYCMEHEH U TPUCMEHEH PEXUM Ha paboTa Ha Mpor3BoACTBOTO. M3nomsBana e [oT-
O0a3upaHa cucTeMa 3a yIpaBlieHHE Ha EHEpruiHUTE TOTOINM TpPU 3axpaHBaHE OT
pasnpenenuTeHaTa MpeXxa W MpU ACLEHTPAIM3UPAaHO MPOU3BOJCTBO Ha eiekTpoeHeprus. Ha
Ta3M OCHOBA Ca HAIIPABEHU U3BOJIM OTHOCHO I1eiech00pa3HOCTTa Ha rpaduka Ha pabOTHUTE CMEHU
OT TJIeIHa TOYKa Ha MOTPEOJIEHUETO Ha eNEKTPOCHEPTUs U CBbp3aHHUTE ¢ Hero IeHu. [lo To3u
HAYWH CTaBa BH3MOXKHO Jia c€ MACHTU(UIMPAT MEPKU 3a MOJ00psIBaHE Ha PEHTAOMIHOCTTAa Ha

MMPOU3BOACTBOTO C OIJICA HAMAJIISIBAHC U OIITUMU3UPAHC HA pa3XOJUTEC 3a CHCPIrUs.

I'7-15. Stanchev, P. (2025). Cost-Effective and Low-Carbon Energy Optimization in
SMEs via Smart Control of Heat Pumps and Thermal Storage Under PV Generation. Tenth
Conference on Lighting (Lighting), 1-6.
https://doi.org/10.1109/lighting64836.2025.11081741

URL: https://www.scopus.com/pages/publications/105012574501?origin=resultslist
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Pe3tome: Hacrosimara crtaTust u3cienBa Bb3MOKHOCTUTE 3a MTOJA00psBaHe HA €HEPTUMHATA
edekTuBHOCT B MasikuTe U cpennu npeanpustus (MCII) upe3 uHTErpupaHe Ha TEPMOIIOMIIA U
CHCTEeMa 3a ChbXpaHEeHHE Ha ToruinHa. [IpencTaBeH e Moaen 3a ONTUMU3UPAHE HA TOTPEOICHUETO
Ha CHEpIrusa 4pce3 KOMGI/IHI/IpaHe Ha HU3I0JI3BAHCTO Ha B’b306HOB$I€MI/I eHepFI/II\/'IHI/I HU3TOYHHIIU,
CbXpPaHCHUC HAa TOIUIMHHA CHCPrud WU MHTCIMICHTHO YIIPABJIICHHUC HAa HATOBAPBAHCTO. Cratugra
00CHK/1a UKOHOMUYECKUTE TOJI3H, MMOTEHIIMAala 32 HaMaJsiBaHE Ha BBIVIEPOJHUS OTIEYATHK U

IMPAKTUYCCKUTC HACOKH 3a BHCAPSABAHEC.

I'7-16. Stanchev, P., & Hinova, 1. (2025). Efficiency Assessment of a PV Plant with a
Storage Element for a Holiday House. Tenth Conference on Lighting (Lighting), 1-5.
https://doi.org/10.1109/lighting64836.2025.11081783

URL: https://www.scopus.com/pages/publications/105012573590?origin=resultslist

Pe3iome: EdextuBHOCTTA Ha (hOoTOBOJNITAaNYHA IIEHTpaJIa ¢ akyMynatopHa Oarepus (AB) e
u3cJe/IBaHa MpU Pa3IMYHU KOCPUIIMEHTH Ha MU3MOJI3BaHe U eAHOBpeMeHHocT. KamanuteTsT Ha
AB e ompeneneH npu pa3iMyHU OPUEHTALMM U BB3MOXKHOCTTA 3a MOKpuBaHe Ha AB crnpsimo

noTpeOIEHUETO HA MaJIKa BHJIA.

I'7-17. Vacheva, G., Stanchev, P., & Hinov, N. (2025). Sensitivity Analysis of ZETA DC-
DC Converter under Inductance Variation. Tenth Conference on Lighting (Lighting), 1-5.
https://doi.org/10.1109/lighting64836.2025.11081765

URL: https://www.scopus.com/pages/publications/105012575515%origin=resultslist

Pe3rome: Ta3u cratusa npeacrtaBs aHanu3 Ha tojepancutre Ha ZETA DC-DC konseptop,
(Gokxycupaiiku ce BbpXy BIMSHHUETO Ha BapHallMsATa HAa MHAYKTUBHOCTTa BbpPXY decToTaTa U
JTUHAMUYHUS OTTOBOp Ha cuctemara. Cumynarun 6s1xa u3bpiiean B MATLAB Simulink 3a tpu
CTOMHOCTH Ha OCHOBHHS MHAYKTOp: m3uucneHara (17 pH), cranmapraa mo-nucka (15 pH) u
CTaHJapTHA MO-BUCOKa cToWHOCT (22 nH). 3a Bceku ciyuaii 6erre mpoBeIeH XapMOHUYCH aHAJN3,
3a J1a Ce OLIEHSAT IyJICAllMMTE HA TOKA, CTAOUIHOCTTA, €PEKTUBHOCTTA HAa (PUITPHPAHE U OTTOBOPBT
Ha cucTeMara B IIMPOK YECTOTEH Juana3oH. Pe3ynrature Mokas3BaT, 4€ OTKJIOHEHMSTA OT
HOMMHAJIHATa UHAYKTUBHOCT 3HAYUTEIIHO BIMSAT BbPXY €JIEKTPOMAarHuTHaTa CbBMECTHUMOCT U
pexoHOTO oBeAeHue. M3uncnenara croiHocT ot 17 pH ocurypsiBa ontumasieH 6amaHc MExXIy
e(eKTUBHOCT, CTAaOWJIHOCT M JAWHAMUYHU XapakrepucTuku. KoHcratanuure mnoauyepraBar
Ba)XHOCTTA Ha aHAJIM3a Ha TOJICPAHCHUTE MPeIn MPOESKTUPaHE PU N300pa Ha THPTOBCKHU TOCTHITHH
KOMITOHEHTH, 32 Ja C€ OCUTYpH HajaexkaHa padora Ha ZETA KoHBepTOpU B €HEProO4yBCTBUTEIHH

IIPUITTOKCHUA.
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I'7-18. Stanchev, P., Vacheva, G., & Hinov, N. (2025). Performance Assessment of
Vertical Oriented PV Modules on a Fence Structure. Tenth Conference on Lighting
(Lighting), 1-4. https://doi.org/10.1109/1ighting64836.2025.11081763

URL: https://www.scopus.com/pages/publications/105012573456?origin=resultslist

Pe3tome: ToBa mpoyuBaHe wu3cCie/lBa MPOU3BOJUTEIHOCTTA HA BEPTUKAIHO MOHTUPaHHU
(GOTOBOJMTANYHU MOMYJIM, WHCTAIMPAHM BBHPXY OTpaJHA KOHCTPYKIMS C IOKHA W 3arajgHa
opueHTanus. TakaBa KoH(UTypaIus IpeaIara npeAuMcTBa B CPEIU C OTPaHUYCHO MMPOCTPAHCTBO,
KaTO >KUJIMIIHU PaiOHU, KpalilTbTHA HHPPACTPYKTYpa U Ipajacku paitonn. OreHkata ce pokycupa
BbpXy J00OuWBa Ha eHeprus, abcopOumsTa Ha CIBHYEBA paguanus © OIeHKaTa Ha
MIPOU3BOJUTEIIHOCTTA Ha BEPTUKATHO OpHEHTUPaHa (OTOBOJTAWYHA CHUCTEMA TPE3 Pa3TMIHUTE
ce3oHu. [IpoBeneHO € CHUMYJAMOHHO MOJIEIUPAHE, M3MOJI3BALI0 METEOPOJIOTMYHM JTaHHU U
cnenuuyHM 3a Brbjda nOpodunu Ha OOTBUBAHE, 3a Ja CE€ OLEHAT BapUallUUTE B
MIPOM3BOUTEITHOCTTA MEXK/Ty TTaHeIuTe, 0ObpHATH HA IOT U Ha 3amaj. Pe3ynrarure mpenocTaBsar
pa3IMYHA MOJENIM Ha TeHEpHUpPaHE B 3aBUCHMOCT OT OPHCHTAIMATA M BPEMETO Ha JCHS, KaTo
MOJIyJIUTe, OOBbpPHATH HA 3amajl, MOKa3BaT MOJ0OpeHa MOIIMHOCT Mpe3 CIeI00eIHUTE YacoBe.
Pesynrature mpemoctaBaT uMHGOpMAIUsS 32 ONTHMH3UpPAaHE Ha (DOTOBONTAMYHU WHCTAIAIUH,
WHTETPHUPAHU B OTPaJaTa, v Moa4epTaBaT TEXHUS MOTSHIIUAJ 32 pa3Npeie]IeHO IPOU3BOICTBO HA

CHEpIus, 0COOEHO KOraTo Ha3eMHUTE WU IMOKPUBHUTEC MHCTAJIAIIMU HE Ca OCBIICCTBUMU.

I'7-19. Vacheva, G., Stanchev, P., & Hinov, N. (2025). Tolerance Analysis of SEPIC DC-
DC Converter. 19th Conference on Electrical Machines, Drives and Power Systems

(ELMA), 1-5. https://doi.org/10.1109/elma65795.2025.11083455
URL: https://www.scopus.com/pages/publications/105013048995?0origin=resultslist

Pe3tome: Tasu cratus mpeacTtaBs aHanm3 Ha TojepaHcute Ha Single-Ended Primary
Inductance Converter (SEPIC) DC-DC konBeptop, (hoKycHpallku ce€ BBpPXY BIUSHHUETO Ha
BapHaIlMUTE B WHAYKTUBHOCTTA BHPXY YECTOTHATA XAPAKTEPUCTHKA U JHHAMUYHOTO MOBEIICHHE
Ha cucTemara. Upe3 MareMaTHdecKo MOJENHpaHe W CHUMYJAllMd B YECTOTHA O0OJacT B
MATLAB/Simulink, wu3crmeaBaHeTo wu3cienBa KakK pa3jMYHUATE CTAHJAPTHU CTOWHOCTH Ha
WHIYKTUBHOCTTA, OTKJIOHSBAIIY C€ OT TEOPETUYHUS MPOCKT, BIHSAT HA PE3OHAHCHUTE PEKHMH,
MyJICallMUTe Ha HAIPEKCHUETO W EJIEKTPOMArHUTHHUTE CMYIICHUs. Upe3 HHXKEKTHpaHe Ha
eMHUYHU TOKOBE B pA3IUYHH BB3IH M aHAIM3 Ha MONYyYECHUTE HAIPEKECHOBH PEAKIIHH,
U3CIICIBAHETO MACHTH(PHUIMPA KPUTUYHA PE3OHAHCHH YECTOTH M TOJYepTaBa 3aBHCHUMOTO OT
BB3JIMTE MTOBEICHIE HAa BH30YKIaHe. Pe3yaratuTe 1eMOHCTpUpAT 3HAUCHUETO Ha TIPOCKTHPAHETO,
ChOOpa3eHo ¢ TOJIEPAHCHUTE, U aHAJIM3a HAa MAJIKH CUTHAJIM 32 OCUTYPsIBaHE Ha HaJekKaHA paboTa

Ha KOHBEPTOPa, 0COOCHO B UyBCTBUTEIIHU KBbM IIIYM M IPEHOCUMHU €HEPIUHHU NPHIIOKEHHUSL.
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I'7-20. Vacheva, G., Stanchev, P., & Hinov, N. (2025). Evaluation of the Efficiency of
Active Orientation for PV Modules. 19th Conference on Electrical Machines, Drives and

Power Systems (ELMA), 1-6. https://doi.org/10.1109/elma65795.2025.11083452
URL: https://www.scopus.com/pages/publications/105013056816?origin=resultslist

Pe3rome: Ta3u cratus npecTaBs CpaBHUTEIIHA OLIEHKA HA JBE CTPATETHH 32 OPUEHTAIIHS Ha
($OTOBOJITANYHN MOYJIM, MHCTATHPAHHU HA €JHA U ChINAa TOKPUBHA MOBBPXHOCT: CTAHIAPTCH THII
MOHTaK U aKTHBHA OPHEHTAIIMs U3TOK-3ama/l. [{enTa Ha u3cneaBaHeTo € Ja ce OLIeHU CHePTUMHUSAT
no0WB, KOCPUIIMEHTHT Ha €QEKTUBHOCT W (MHAHCOBAaTa BH3BPHINAEMOCT 3a €IHA TOAMHA.
Pesyiararure oT cuMysanpsATa IOKa3BaT, Y€ OPHCHTAIMATA W3TOK-3amaj] 3HAYMTEITHO
PEeBB3X0XKIa (PUKCHpaHaTa KOH(OHUTYpaIUs 32 MOHTaX IO OTHOIICHWE HA CHEPTrUWHUS JTIOOUB,
0COOCHO Mpe3 3UMHHUTE U JICTHUTE Meceru. [lokazarenute 3a €EeKTUBHOCT U KyMYJIaTHUBHHUTE
CIIECTSIBAHUS TOKA3BaT MO-KPaThbK IMEPUOJ HAa BB3BPBIIAEMOCT M IO-BUCOKA €(PEKTUBHOCT B
cilydasl M3TOK-3amaj. ToBa NEMOHCTpUpA MpPEIUMCTBaTa Ha AKTHBHHUTE WU ONTHMH3UPAHU
CTpaTervy 3a OPHCHTAINS 3a MOKPUBHU (DOTOBOJITAMYHU CHCTEMHU. T€3W OTKPUTHS IMOJKPEIISAT
MPUJIAraHeTo Ha IMHAMUYHH JU3aiHU 32 OPUEHTAIUS KaTO PeHTAOMITHO PelIeHUE 32 MAaKCUMAaTHO

H3M0JI3BAHC HAa CIIbHYCBATA CHCPIUA B IpaJcCKa Cpcaa.

3. Hayunn ny0aukanum B HepedepUpaHd HAYYHU W3AaHUS C HAY4YHO

pelleH3upaHe

3.1. XapakTepucTHKAa HA MY0JIMKAIUUTE

[My6nuxanuute [['8-1] no ['8-7] pa3BuBaT M pa3mupsBaT OCHOBHATA HAay4yHAa JUHHS Ha
XaOWJIMTAIMOHHMST TpYJ, KaTo IIPEMUHAaBaT OT M3CJIEIBAaHE Ha PEKUMH M 3allUTH B
€JIGKTPOCHEPTUIHU MPEKH KbM CHIJIOBA EJIEKTPOHUKA, BH30OHOBSIEMU EHEPTHIHU CHUCTEMH H
MHTEJINTEHTHO €HEPTUHHO YNPABICHHUE, BKIIOYUTEIHO NPUJIOKEHUS HA U3KYCTBEH HMHTEIEKT B

eHepreTuKara.

OO6enuHaBamuAT HayyeH QOKyC € MOJeNIMpaHe, CUMYJIallMOHEH aHallu3 U ONTHUMH3AIMs Ha
CbBPEMEHHU EHEPruiHU CHCTEMH, NPU OTUMTAHE HAa IUHAMUYHU PEXKUMH, NapaMeTpUUHU

OTKJIOHCHUWA U UHTCIUTI'CHTHO YIIPABJICHUC HA eHepFHﬁHHTG IIOTOLIH.

[My6nukanuure [['8-1], [['8-4] u [['8-6] ca mocBeTeHu Ha pa3zpaboTBaHEe HA CUMYJIAIIMOHHU
MOJICNIA HA C€JIEKTPOCHEPIMItHU MpEeXH U pEIeWHH 3allUTH, HW3MO0J3BaHU KakTO 3a

H3CJIICA0OBATCIICKHU, TaKa U 3a O6y‘II/ITeHHI/I noeiau.

B [I'8-1] e pa3paboTeH cuMyanimoHeH MO/IeN Ha pelieiiHa 3aiuTa Ipy eqHOo(pa3HH TOBPEIN

B eJIeKTporpoBoau Bucoko Hampexkenue 110 kV. Cwr3manena e mbiaHa nudpoBa CTpyKTypa Ha
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YeTHPHUCThIIATHA 3€MHA 3allUTa U aBTOMAaTUYHO MOBTOPHO BKimouBaHe B MATLAB/Simulink, c

BHU3yalIM3allisd Ha TOKOBE, HAITPEIKCHUA U CbCTOAHUC HA ITPEKbCBAava.

B [I'8-4] e pasmmpeHa METOAOJOTHSATAa 3a MOJEIHUpPAHE Ha HAW-YECTO M3IMOJI3BAHUTE
peNelHN 3alUTH B MPEXU CPEIHO HAMPEKEHNE — MAKCUMATHOTOKOBH 3alIUTH, TOKOBH OTCEYKH,
3CMHHU 3allUTH WU aBTOMATHKaA 3a IMOBTOPHO BKJIFOYBAHC. PaBpaGOTeHHTG MOACIN ITO3BOJIABAT
IMPOBCPKA HAa CCICKTUBHOCT, YYBCTBUTCIIHOCT U HaCTpOﬁKa Ha 3alllUTUTC TIPHU PA3JIMUHU BUOOBC

MOBPE/IH.

B [I'8-6] e u3cnenBaHo BIMSHUETO HA MPEXOTHOTO (IBrOBO) CHIPOTHBICHUE MPH 3EMHH
MOBpPEIU BbPXY HACTPOUKHUTE U YYBCTBUTEITHOCTTA HA 36MHO-TOKOBUTE 3aIIUTH B MPEXKH CPEIHO
HaIpe)KeHUE ¢ HEyTPaJTHO 3a3eMsiBaHe 4pe3 aKTMBHA ChIpoTHBA. [lodmydeHH ca KOJIMYEeCTBEHU
3aBUCHUMOCTU MCIKIY CTOMHOCTTaA Ha ABroBOTO CHIPOTUBJIICHHUC WM TOKA HAa 3€MHATa MOBPC/A,

H3M0JI3BAHU 34 ONITUMH3AIIUA HA 3aAllIUTHUTC YCTABKU.

Pa3zpaborenu ca peaquCTHUHU CHMYJIALMOHHM IIATGOPMU 3a aHAJIU3 U ONTHUMH3AIMUS Ha
peNeiHn 3alMTH M PEeXUMU Ha paboTa B ENEKTPOCHEPTUWHU MpEXH BUCOKO M CPEIHO

HaIpeXeHue, ¢ AUPEKTHA IPAKTHUECKa U 00yUUTEIHA TPUIIOKUMOCT.

[lyOnukamus [I'8-5] e HacoueHa KkbM ToliepaHceH aHanmu3 Ha Boost DC-DC
npeoOpa3yBaTesl, KaTo €€ u3CieJBa BIMSIHUETO HA NApaMETPUYHUTE OTKIOHEHHs Ha
MHAYKTUBHOCTH, KallallUTETH, MOJYNPOBOJHUKOBU €JIEMEHTH W PE3UCTUBHU JAEIUTENN BBPXY

U3XOJJHOTO HamnpexeHue, eheKTUBHOCTTA, MJICALUMUTE U MPEXOIHATa YCTONYNBOCT.

Upez cumynammonan moxaenu B MATLAB/Simulink e moka3ano, 4e Bapuanuute B
CTOWHOCTHTE Ha PCAKTUBHUTE CIIEMCHTH BOJAT J0 M3MCHCHHE HAa PE30HAHCHHTE IHUKOBE WU
JUHAMHUYHHUS OTTOBOP Ha mpeodpaszyBareis. DopmysiupaHu ca MpaKTHYECKH HACOKH 3a H300p Ha

HOMMHAJIHN Ha CIICMCHTUTC C LICJI IIOBUIIIAaBAaHC Ha CcTaOMIHOCTTA U HagCXKIHOCTTA.

PaspaboTtena e mpuioxxuma MeToaMKa 3a Tosiepance ananus Ha DC-DC npeoGpasyBateny,
N03BOJISIBAIllA IPOTHO3MPAHE HA MapaMeTpUYHO O0O0YyCIOBEHH HECTAOMIHOCTH W MOBHUIIIaBaHE HA

CKCIUTIOATallMOHHATAa HAIC)KAHOCT Ha CHUJIOBATa CIICKTPOHUKA.

[Ty6nukamuu [I'8-2], [['8-3] u [['8-7] ca mocBeTeHn Ha MOJETUpPAHE U ONTHUMHU3AIMS HA

BBH300HOBSIEMH €HEPTUWHU CUCTEMHU U MHTEJIUTCHTHO YIIpaBJIeHWE HAa €eHEPTUMHU MTOTOIH.

B [I'8-3] e pa3paboTeHa METOI0JIOTHS 32 TPOCKTUPAHE U Opa3MepsiBaHe Ha (POTOBOJITAUIHHI
CHCTEMHU 32 HUICKOMOIIHA KOHCyMaTopu. 3BbpIleH € peasieH npoekT Ha PV uHcTananus, anaims
Ha CHeprUIHUTE MOTOIM, CE30HHUTE JOOMBHU U HUBOTO HA cCaMOINOTpeOseHne, KakTo U OLIEHKA Ha

HNKOHOMHYCCKAaTa e(beKTI/IBHOCT.
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B [I'8-7] e u3cnenBaHo NpUChEIMHIBAHETO HA 3aPSIHU CTAHIIUU 32 €JIEKTPUUECKU MPEBO3HU
CpelcTBa KbM HHCKOBOJITOBH Pa3MpPENCTUTEIHH MpPEXH. Upe3 CHUMYJIAIIMOHHU MOJETH ca
aHaJIM3UPAHU AKTUBHH M PEAKTUBHHU MOIITHOCTH, TOKOBE, 3aryOH M CIaJOBE HA HAMPEIKEHUE MPU
pa3JIMYHU CIEHAPUH Ha 3apexaHe, KaTo ca MPeII0KEeHH MOX0/I1 32 ONITUMAJIHO YIIpaBJIeHUE Ha

E€HEPrUMHHUTE TOTOLIH.

B [I'8-2] e mnpunokeH HW3KYCTBEH HHTEJIEKT 3a KpaTKOCPOYHO MPOTHO3UpPAHE Ha
CJIGKTPUUYECKU TOBApH Ype3 aBTOMATUYHO reHepupanHu HeBpoHHH Mpexu (Neural Architecture
Search). [loka3aHo e, 4e MaIIMHHO-TEHEPUPAHUTE APXUTEKTYPH HPEBB3XOKIAT KIACHUYECKUTE

MCTOJH 110 TOYHOCT U aJAlITUBHOCT ITPU IIPOTHO3UPAHE HAa HATOBAPBAHETO B eHepFI/II\/'IHI/I CUCTEMHU.

Pa3zpaboTenn ca METOOMKHM 3a NMPOEKTHUPAHE, aHAIW3 U WHTEIUIEHTHO YIpPaBJIeHHE Ha
JCICHTPATU3UPAHN  CHEPTUHHM  CHUCTEMM, BKIIOYUTETHO (OTOBONTAUYHH  HM3TOUHHUIH,

eslekTpoMoOmIIHa HHppacTpykrypa u Al-6azupano nMporao3upane Ha HATOBAPBAHETO.

[Ty6omukamuure [['8-1] mo [['8-7] pa3mmpsBaT oOCHOBHaTa Hay4yHa JIMHUA Ha
XaOUTUTAIIMOHHUS TPYH, KaTO HAATPaKJaT U3CIeIBAHUATA BbPXY €JIEKTPOCHEPTUIMHU PEXXUMHU U
3alIUTH ChC CHBPEMEHHU pa3pabOTKU B CHIJIOBATa €JIEKTPOHMKA, Bb30OHOBSIEMHUTE E€HEPTUMHU

CHUCTEMHU U MHTEIUTC€HTHOTO CHEPIrUIMHO YIIPaBIICHUE.

Pa3zpaboTeHnTe CUMyIAallMOHHU MOJIEINHU, TOJIEPAHCHU aHAIN3H, METOMKH 32 MIPOEKTUPAHE
Ha PV cucremu, Monenu Ha 3apsaHa HHQpacTpykrypa u Al-6a3upanu mporHOCTUYHU aJITOPUTMH

MMarT IIpsiKa MH)KEHEPHA U Hay4Ha MPUII0KUMOCT.

B cBosta cpBKymHOCT myOnukanuuTe —(QopMHpaT  MOCIEIOBAaTEIHO  pa3BUTA,
MHTEPIUCIUIUIMHAPHA M aKTyallHa Hay4Ha JIMHUS, Hal'bJIHO ChOTBETCTBAIla HA ChBPEMEHHUTE
TEHJCHIIMU B €JEKTPOEHEpreTHKaTa, CUJIOBaTa €JEKTPOHHWKA M WHTEIUTCHTHUTE EHEPrHuiHU

CHCTEMH.
3.2. Pe3romera Ha nyOJMKAIMATE

I'8-1. Mehmed-Hamza, M. E., Stancheyv, P. A.. Relay protection simulation model of single-
phase faults in electrical power lines high voltage, International scientific conference,17-18

November 2017, Gabrovo, pp. 121-125, ISSN 1313-230X

Pe3rome: B crarmsta e mpenctaBeHa BB3MOXKHOCTTA 3a MOBUIIABaHE HA KA4eCTBOTO Ha
06yquHeT0 upe3 KOMITIOTBPHO ImoAaIoMoraara BU3YyaJIn3alvsd Ha IMPOLCCUTC B
EIeKTPOCHEPTUITHUTE cUCTeMU. PaboTHUTE MapaMeTpu Ha pa3mpeleIuTeHa eIeKTPOIPOBOIHA
muausa 110 kV, xato TokoBe W HampeKEeHHs, Ca W3YKMCICHU BBB BU3yalHaTa IporpamMHa cpeaa
Matlab Simulink, 3a ma ce m3cienBa MOBEICHUETO Ha pelICHHATA 3allWTa M YCTPOMCTBaTa 3a

ABTOMATHUYHO IMOBTOPHO BKJIFOYBAHC. ITo BpEMC Ha CUMYJAUUTC Ca U3IMOJ3BAHHU CTAHAAPTHHU
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O6ubnmoTeyHn OJIOKOBE, KaKTO M TMOTpeOHTeNcKH AepuHupaHd TakuBa. Chb3aaseHUTE OJIOKOBE
oOXBamaT cieAHuTe (YHKIMOHATHOCTH HAa CHBPEMEHHUTE IH(POBU peNeHHU 3alluTHH
yCTpOMCTBA: 3alUTa OT 3€MHO ChEIMHEHNE, aBTOMAaTHYHO ITOBTOPHO BKJIFOUBAHE, M3KIIOUBAHE U

3aTBapsiHe Ha OOOMHHTE Ha MPEKbCBAY.

I'8-2. Stanchev, P. A., & Mehmed-Hamza, M. E. (2020). Investigation of the Effects of the
Arc Fault Resistance and Transient Resistance on the Overcurrent Ground Relay Protection
Setting in Medium Voltage Electrical Power Lines. TOJUIIIHUK HA TEXHUYECKU
YHUBEPCUTET - BAPHA, 4(1), 67-72. https://doi.org/10.29114/ajtuv.vol4.iss1.172

Pe3iome: B enexTponpoBoauTe ChC CPEAHO HANPEKEHUE HAM-4eCTO cpeliaHaTa moBpesa e
¢a3HoTO cheauHeHne KbM 3eMs. OnpenaernsmuTe GpakTopu 3a n300p Ha PEKUM Ha 3a3eMsBaHe Ha
HEeyTpajara Ha €JIEKTPOIPOBOJUTE ChC CPEIHO HANPEKEHUE ca CEJICKTUBHOCTTA HA pelieiiHara
3aIInTa, IPEXOJHUTE HAIIPEKEHHUS 10 BpeMe Ha (a3HO CheIUHEHHE KbM 3eMs, TOJIEMHHATa Ha
TOKOBETE Ha MoBpesa u ap. B crarusTa ce u3cneaBa BIMSHUETO HA PEXOIHOTO CHIIPOTHBIICHNE
Ha (a3HOTO ChEAMHEHHUE KbM 3eMsI BbPXY CEJICKTUBHOCTTA U YyBCTBUTEIHOCTTA HA 3alIUTaTa OT
36MHO ChEeIMHEHHE, KOraTo HeyTpajara Ha CHJIOBHS TpaHc(opMaTop € 3a3eMeHa upe3 aKTUBHO

CBHIPOTHUBJICHUE B €JIEKTPONPEHOCHUTE MPEKU ChC CPEIHO HAMPEKECHHUE.

I'8-3. Mehmed-Hamza, M. E., Stanchev, P. A.. Fault investigation and operation of relay
protections and autoreclose with the use of simulation models in medium voltage electrical
grids, International scientific conference, 20-21 November 2020, Gabrovo, pp. 29 - 35, ISSN
2603-378X, https://unitech-selectedpapers.tugab.bg/images/papers/2020/s1/s1_p19 vl.pdf

Pe3tome: B Tasm cratus ca mpeacTaBeHH pa3pabOTeHW CHMYJIAMOHHU MOJCTH B
MATLAB/Simulink Ha Hal-W3MOI3BaHUTE pPEJICHHM 3alUTH TIPU TOBPEAH B EIEKTPUUCCKU
MpPEXHU CpeHO HampekeHue. MoenuTe 3a pa3InyHu BUAOBE PENCHHU 3aIUTH, KATO: CBPBXTOK C
BpeMe, MUTHOBEHA CBPHXTOK, MUTHOBEHA CBPBXTOK C pejie 32 BpeMe U 3a3eMUTEIIHA 3allHTa, ca
pa3paboTeHH B CHOTBETCTBUE C OCHOBHHUTE MPUHIIAIK HAa padoTa Ha 3amuTuTe. B paspaborenuTe
MOJIENT € 0OBPHATO CIIEMAITHO BHUMaHUE HAa BXOJHHUTE MapaMeTPH 3a HACTPOIKa Ha pelieiHUTE
3allluTu U yCTpOﬁCTBaTa 34 aBTOMATUYHO IMOBTOPHO BKJIFOYBAHC, HA CBCTIIMHHATA CUTHAJIM3alUA
3a paboTara Ha peleiHUTE 3allUTH U ChCTOSHHUETO Ha MPEKbhCBAYa, KAKTO U HA BU3yAIH3aIUATa
Ha IIApaMETpPUTE Ha peXuMa [OpU NOBpEeAd U aBTOMATUYHO IIOBTOPHO BKIIOYBAHE.
CuMynalioHHUTE MOJCITM Ha PEJICHHHU 3alUTH B EICKTPHUUECKH MPEXKH CPEIHO HAINPEKEHHE
MOTaT J1a ce U3IOJI3BAaT 33 aHAJIN3 M IPOBEPKa Ha N30paHN HACTPONKH, KAKTO M KaTO HHTCPAKTHUBECH

HAYMH 32 MOJA00psBaHE HA KAYECTBOTO HA O0YyUEHHUETO.
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I'8-4. Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Investigation of energy flows
for connecting charging stations, — 2024, ISSN 1313-230X,
https://unitech.tugab.bg/images/2024/dokladi/2. ELECTRONICS AND SENSORS TECH
NICS/INVESTIGATION _OF ENERGY FLOWS FOR CONNECTING CHARGING
STATIONS.pdf

Pe3iome: BeBexxmaneto Ha enekTpuyeckuTe mpeBo3nu cpeacta (EV) kato antepnaruBa Ha
KOHBCHIIMOHAJTHUTEC aBTOMOGI/I.HI/I MOoCTaBd HOBU MPCAU3BUKATCIICTBA IPC eHepFHﬁHHTC MPCKU,
0COOCHO TIO0 OTHOULICHHE Ha YMpaBiICHHETO M OajlaHCUpPAaHETO Ha EHEPrMMHHUTE MOTOLU MpU
CBBbP3BaHE Ha 3apsAJHU CTAHILIMU 3a €JIEKTPUUYECKU MPEBO3HU cpencTBa. Tasu cratus pasriexnaa
BB3MOXKHOCTUTC W TMPCAU3SBUKATCIICTBATA IIPCA HWHTCTPUPAHCTO Ha 3apdAHHA CTAaHIIUK 34
CJICKTPUYCCKU IIPCBO3HU CPCACTBA B CBHIICCTBYBAIIUTC eHepFI/II\/'IHI/I MpPCXKHU U aHAIMU3UpaA
e(eKTUBHOCTTa Ha pa3IMYHU CXEMH 3a YyINpaBieHHE Ha eHepruiiHutTe morouu. M3crieasaHeTo
BKJIIOUBA CUMYJIAIlMM U €KCIEPUMEHTHU C Pa3IMYHU METOAU 3a OajaHCHpaHe Ha HATOBAPBAHETO,
BKJIIOYMTETHO MHTEJIWTECHTHO YIpaBlieHHe, Npodmin Ha 3apexjaHe, O0a3upaHH Ha BpeMme, U
UHTETPUpPaHEe Ha BB30OHOBSEMHM CHEPrUHHM M3TOYHMLM. Pesynrature mMoKa3BaT Kak
ONTUMM3UPAHETO Ha EHEPTUITHUTE OTOIM MOKeE J1a MOA00pH e(peKTUBHOCTTA U HAJAECKIHOCTTA Ha
eHepruiiHaTa Mpexa, KakTo M J1a HaMaJld pa3XoJIuTe U BB3JCHCTBHETO BHPXY OKOJHATa cpeja.
Tas3u cratus nmpeaocCTaBsa OCHOBA 3a MO-HATATBIIHWU HU3CJICABAHUA U pa3p2160TKI/I B 06HaCTTa Ha
€JIEKTPUUYECKUTE MPEKU 32 €JICKTPUUYECKU MPEBO3HU CPEACTBA MU yCTOMUMBOTO yIpaBiICHUE HA

3apsHaTa HHPpacTpyKTypa.

I'8-5. Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Tolerance analysis of boost dc-
dc converter, UNITECH - SELECTED PAPERS - 2024, ISSN 2603-378X,
http://www.doi.org/10.70456/LUJA9276, https://unitechsp.tugab.bg/images/2024/1-
EE/s1 p142 vl1.pdf

Pe3rome: Tazu ctatus mpenoctass MOAPOoOEH U M3UepraTeeH aHAIU3 Ha TOJIEpaHCUTE Ha
nopumaan; DC-DC koHBepTOp, KaTo akleHTUpa BBPXY BIHUSHUETO HaA TOJIEPAHCUTE Ha
KOMIIOHCHTUTC BBPXY MAJIOCTHATA TMPOU3BOAUTCIHOCT W HAACKIHOCT HA KOHBEPTOPA.
HOBI/IH_IaBaH_II/ITG KOHBCPTOPU CC H3MOJ3BAT IMHUPOKO B CHBBPCMCHHUTC CHJIOBU CJIICKTPOHHU
CUCTCMHU 3a IIOBHUIIIABAHC HaA HHBATAa Ha HAIPCKCHHUC B IMPUIOXKCHUA KATO CHUCTCMHU 34
BBH300HOBsSIEMa €HEPrusl, eIEKTPUUECKU MPEBO3HU CPEJICTBA M NMPOMHUIIUICHH 3axXpaHBaHMs. Te3u
CUCTEMHM YECTO U3UCKBAT BHUCOKA €()EKTUBHOCT U MPELU3HO peryanupaHe, KOeTo MpaBU TOUHOCTTA
U TOJCPAaHCHT HaA KIHOYOBH KOMIIOHCHTH, KAaTO HWHIAYKTOPHU, KOHACH3ATOPHU, PC3UCTOPHU U
MOJIynnpoBOAHUIIM Ca KPUTUYHH. To3u ananu3 H3CJICABa BJIHUAHUCTO HA TOJICPAHCHUTC Ha

KOMITIOHCHTUTC BBPXY HAKOJIKO KIFOYOBH IIOKA3aTCIId 3a IMPOU3BOAUTCIIHOCT, BKIIIOYHUTCIIHO
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CTaOUITHOCT HA W3XOJHOTO HAMpEKEHHEe, CHEepruitHa e(EeKTHUBHOCT, MyJICAllMd W MPEeXOJ]Ha
xapaktepucTtrka. OCBeH TOBa, CTaTHATa 00CHXKAa CTpPATErny 3a CMEKYaBaHE Ha OTPULIATEIHOTO
BB3JICHCTBUE HA BapUallMUTEe B KOMIIOHEHTHUTE, MIPEIOCTaBsIKN HH(pOpMaLus 3a Mogo0psBaHe Ha

YCTOfIqHBOCTTa 1 HAACKIHOCTTA HAa MOBUIIABAIIIUTC KOHBCPTOPH 3a PCAJITHU ITPUIIOKCHUS.

I'8-6. Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Machine-generated neural
networks for short-term load forecasting, UNITECH — SELECTED PAPERS — 2024, ISSN
2603-378X, http://www.doi.org/10.70456/KQVP8332,
https://unitechsp.tugab.bg/images/2024/1-EE/s1_p143 vl.pdf

Pe3tome: Ta3u cratus mpeacTaBs UsJIOCTHO MPOYyYBaHE HA MAIIMHHO F€HEPUPAHU HEBPOHHU
MpPEXH 3a KpaTKOCPOYHO MporHo3upane Ha HaToBapBaHeTo (STLF), kato ce dokycupa BbpXY
CIIOCOOHOCTTa MM JIa TPOTHO3UPAT TOYHO THPCEHETO HAa MOIIHOCT 3a KpPaTKd TEPUOJH.
EdextuBHoto STLF € *)u3HEHOBa)XHO 32 KOMYHAJHUTE KOMIIAHWH, 3a Ja MOJIbpKaT OallaHC
MEXIy TMpeJlaraHeTO0 M TBPCEHETO Ha EJIEeKTPOEHEeprus, ONTUMHU3UpPAWKU oOlepaThBHATA
e(eKTUBHOCT W HaMaJsiBaliku pa3xomuTe. ToBa MpoydBaHE pasriiekia HEBPOHHU MPEKH,
TEHEpUpaHU 4Ype3 TbpceHE Ha HeBpoHHa apxutekrypa (NAS), aBromarusupaH MNoaxona 3a
MaIlIMHHO OOydYeHHe, KONTO ONTHUMM3UpPA CTPYKTYPUTE Ha HEBPOHHUTE MPEKU CIHEIUAIHO 32
3aJa4d 3a TPOTHO3MpaHE Ha HaToBapBaHeTo. Upe3 wu3mon3BaHeTo Ha NAS, ToO3W MNOAXOL
mo100psiBa TOYHOCTTA U JANTUBHOCTTA HA MMPOTHO3UPAHETO, KATO AMHAMUYHO C€ aJanTupa KbM
MOJICJIUTE B JAaHHUTE 3a MOTPEOJICHWETO Ha eHeprus. Pe3ynrarure moka3Bar, 4e€ MAaITUHHO
TEHEPUPAHUTE MPEXKHU MPEBH3X0KAAT TPAAUIIMOHHHUTE U PHYHO NMpoekTUpanuTe Moaenu B STLF,
KOETO MoJyepTaBa MOTEHIMala Ha aBTOMAaTHU3WPAHOTO MPOEKTHpPAHE Ha MPEXKU B CIOKHU

IMMPUIIOKCHUA 3a ITPOTHO3UPAHC HA BpCMCBU CCPUMU.

I'8-7. Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Methodology for assembling
pv systems for the needs of low-power consumers, UNITECH — SELECTED PAPERS —
2024, ISSN 2603-378X, DOI http://www.doi.org/10.70456/GBKB8432,
https://unitechsp.tugab.bg/images/2024/2-EST/s2 p148 vl.pdf

Pe3tome: Tas3u cratus mpeacTaBs METOAOJIOTHS 3a TMPOEKTUpaHe Ha (OTOBOJITAUYHA
€JIGKTPOLICHTpAJIa 33 3aXpaHBaHE Ha TOBapU C HUCKAa MOITHOCT. IIpencraBeHM ca OCHOBHUTE
CTBIIKH MIPH MPOSKTUPAHETO ¥ N300pa Ha OTACTHUTE KOMIIOHEHTH, M3TPaX/Ially [[EHTpaIaTa, KaTo
HanpuMep BUAa Ha (HOTOBOJITAUYHUTE MOAYIH, W300pa HA UHBEPTOPU U Jp. 3a MPOEKTUPAHE U
opa3MepsiBaHe Ha LIEHTpajiaTa € U3IMoJI3BaH codTyep, C OMOIITA Ha KOWTO € HalpaBeHa U OlleHKa
Ha BB3BPBIIAEMOCTTa HAa HWHBecTHIMsATA. [IpencraBeHata crTaTwsi € TOJE3HA 3a CTYACHTH,
JOKTOPAHTH W MJIQJH CHCIHAIUCTH B MPOSKTUPAHETO HA PA3TUYHU BUAOBE (OTOBOJITAUYHU

EJIEKTPOLICHTPAIH C PA3IUYHU MPUITOKECHHUS.
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4. Ily6mmkyBano yHHBEPCHTETCKO Y4eOHO mocodue

4.1. XapakTepuCcTHKa Ha NY0JMKYBAHO YHHBEPCHUTETCKO Y4eOHO mocoomne

PvKoBOACTBOTO 1O ,,PerneitHa 3anmTa’ uMa 3a e J1a 3a1o3Hae CTyAEHTUTE OT CIIELIMATHOCT
“EnexkTpoeHepreTuka” ¢ OCHOBHUTE MPUHIMUIM HA JIEMCTBUE U BUIOBETE PEJICHHU 3alllUTH U Ja
UM TIOCIY’)KH TIpM TIOATOTOBKaTa M TMPOBEXKIAAHETO Ha JIAOOPATOPHUTE YIPAKHEHHUS TIO
JTUCIUTIINHATA. Pasriexnar ce KIacCHYeCKH eJIEKTPOMEXaHUYHH PEJICHHU 3alluTH U [U(PPOBU
penera 3a TOK, HalpeKeHHe U BpeMe. PHKOBOJCTBOTO MOXKeE /1a ObJIe TOJIE3HO U 3a CTYICHTH OT
I[pyFI/I CIICNUaaIHOCTH, KOHTO H3yanaT OTOCIIHU pa3;[en1/1 10 peneix'lHa 3almuTra, KakKToO M 3a

CIIyHIaTeIy B KypCOBETE 3a MOBUIIaBaHE HA KBAIM(UKAIMATA U 32 CIICHUAINCTU B IPAKTHKATA.
4.2. Pe3loMe Ha ChABP/KAHUETO HA MYOJIUKYBAHO YHUBEPCUTETCKO YUeOHO mocooune

E-24-1. Mexmen-Xam3a, Menuxa EnBep, & CranueB, Ilnamen Awntonos. (2020).
PBproBOACTBO 32 MabOpaTOPHH YIpaXHEHHUs Mo peneifHa 3amura ([3. mom. usn.], crp. 124).

TYV. https://plus.cobiss.net/cobiss/bg/bg/bib/43364104#full

Ilentra Ha maGopaTOpHUTE YIpaKHEHUS € 3all03HaBaHE C NPUHLMIA Ha JEHCTBUE,

KOHCTPYKTUBHOTO M3ITBJIHEHHUE U METOJUTE 3a MPOBEPKA U HACTPOIlKa Ha peleHUTE 3aLUTH.

Besko mabopaTopHO ynpakHEHHE ChIbpiKa KPAaTKW TEOPETHYHH CBENICHHs, ONMHCAHUE Ha
nabopaTropHaTa IMOCTaHOBKa, Mporpama 3a padboTa U METOIMYECKH yKazaHud. B ynpaxHeHusTa e
pa3paboreH oOpasell Ha MPOTOKOJ, MAaKCHMAaJIHO TNPHUOIIKABaIl ce€ J0 H3IMOJI3BaHUTE B
IpaKkTUKaTa MPOTOKOJIM, KAaTO c€ OTYMTa creuupukata Ha oOpazoBaTaTENHUs XapakTep Ha

PBKOBOACTBOTO.

B cxemuTe Ha peneiHUTE 3alIUTH ca BKIIOUYCHH aKTYTHUTE O3HAYCHHS C M3KIFOUYCHUE HA
TE3W, KOWUTO 3aBOJIBT MPOM3BOIMTENl € HAHECHJ Ha CaMHTE amapatd. Bcesiko mabopaTtopHO

YHOPpa)XHCHHUEC MOKE J1a CC IMPOBCIKIAa CAMOCTOSATCIIHO.

B npunoxenus e npencraBeHa crenMagu3vpaHa amnaparypa 3a NpoBepKa M HacTpoHKa Ha

pGHGﬁHH 3alUTHU U KOHTPOJIHU BBIIPOCHU MO PA3TITICIKAAHUTC 3alUTH.

JlaGopaTopHHUTE TTOCTAHOBKHU Ca W3rPAJCHU B peleiHU IKadoBe, aHATOTUYHO HA TE3U OT
npaktukara. KjieMuTe ca M3BEJICHU Ha KJIIEMOPE/IU 32 CBbP3BaHEe KbM KOHTPOJIHO-U3MEpBaTeIHATA

amaparypa, ¢ KOATO Ce IPOBEXKIAT ChOTBETHUTE U3CIICABAHMSL.

[Tpu pa3paboTBaHETO Ha PHKOBOJICTBOTO € M3IIOJI3BaHA JIUTEPATypaTa, MPeCTaBeHa B Kpast

My, KaTo chlIaTa Moke Ja ObJie U3MO0JI3BaHAaTa 3a pa3llIMpsiBaHE HAa 3HAHUATA Ha 00ydaBallluTe ce.
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5. Hayynu nmyOaukanuu B u3aanus ¢ umnakt paxrop (IF na Web of Science)

u/mwiu ¢ uMnakT panr (SJR Ha Scopus)

5.1. Xapakrepucruka Ha HaAy4YHHUTe NMyOJanKauuu B u3ganuga ¢ umMmnakT ¢paxrop (IF na

Web of Science) u/unu ¢ umnakt panr (SJR Ha Scopus)

[IpencraBenu ca yetupu myOnukanuu, myOoauKyBaHu B u3aHus ¢ umnakt ¢akrop (IF na
Web of Science) u ¢ ummakt panr (SJR Ha Scopus). Te ce npeacTaBiasiBaT NIpUHOC KbM YETUPH

HAayYHOHU3CJICAOBATCICKU oOiactu:

[IpencraBenure HaydyHu MOyOnUKauu  QGOpMHUpPAT  TOCIAEAOBATEIIHO pasBUTa U
WHTEPIUCIUIUIMHAPHA H3CIIEJIOBATEICKA JIMHMSA, OOXBamiama eJIeKTPOCHEPTHIHN MPEXH,
peneiiHa 3aniuTa, CUJIOBA €IEKTPOHHUKA, Bb30OHOBSIEMH €HEPrUWHU U3TOUYHUIM, MUKPOMPEKH U
MHTEJIUTEHTHU METO/IH 33 AaHAJIU3 U yTIpaBJIeHHE Ha eHepruitHu cucteMu. OOLIUAT Hay4yeH MOAX0
€ OCHOBaH BHPXY MaTeMaTUYHO MOJEIMPaHe, CHMYJIAIIMOHECH aHaN3, CTaTHCTUYeCKa 00paboTka

Ha CKCIJIOATAlITMOHHU JAaHHU W IpHJIarane Ha CbBPCMCHHH MCTOAN HA U3KYCTBCHUS MHTCIICKT.

[IbpBata TemaTuuHa Tpyma MyOJUKAaMKM € HAacoueHa KbM MOJEIMpaHe Ha
€JICKTPOCHEPTUIHHN MPEXKH W pelieHu 3amuTu. Pa3paboTeHM ca HeTailyIHi CUMYJIAIIMOHHU
MOJICNIN Ha Pa3NpeeTUTEIIHA MPEXKH CPETHO U BUCOKO Hanpexenue B cpeaa MATLAB/Simulink,
BKJIIOUBAIIY PEATUCTUYHO MIPEJICTaBsSIHE Ha €JIEKTPOIIPOBOIM, TPAaHCPOPMATOPH, HATOBAPBAHUS U
upoBH peneitnu 3amuTti. V3rpaienu ca Moieinu Ha MaKCUMAITHOTOKOBH, 3€MHOTOKOBH 3aIlIUTH
U aBTOMATHKa 3a IMOBTOPHO BKIIFOYBAHC, IMO3BOJIABAIlIM BU3YyaliM3allkd Ha aBapHﬁHH PCIKUMHU,
aHAJIM3 Ha CEJIEKTUBHOCT M NIPOBEpKa Ha HacTpoilkuTe. J[OMBJIHUTENHO € peaqu3upaHo
MoJIeJIMpaHe Ha 3alUTHU YCTPOICTBA Cpellly NMpEeHANpexeHUsl U U3CIeJBaHEe HAa €HEPTUUHOTO
HaTOBapBaHE HA OTPAHUYUTENIM Ha IIPEHANPEKEHUE NIPU MBJIIHUEBU UMITYJICU. Taka e cb3aaneHa
yHUBEpCaTHa CUMYJAIMOHHA Tu1aTopma ¢ u3ciiejoBarencka u o0yduTeaHa CTOHHOCT 32 aHau3

Ha PEKUMH, 3AIUTH U €JIEKTPOOE30MaCHOCT B €JICKTPOSHEPTHHHUTE crucTemu [3-1].

BropaTa TemaTtnuHa nuHMs 00XBallja CHJIOBA €IEKTPOHUKA M HAJEKIHOCT HA €JIEKTPOHHU
npeoOpa3yBaTesin U MHBepTOpH. PazpaboTeHn ca MaTeMaTH4ecKH U CUMYJIALIMOHHU MOJIENH 32
aHaJM3 Ha TOJIEPAHCHA YyBCTBUTEIIHOCT, PE30HAHCHU SIBJICHUS U MapaMEeTPUYHHU OTKIOHEHUS B
DC-DC npeobpa3yBaTenu U HHBEpTOpHU cucTeMHu. [lapanenHo e mpeanokeHa METOJO0JIOTHs 32
cratucTuuecka M Al-O0a3upaHa OIlEHKa Ha HaAEXKIHOCTTAa Ha (DOTOBOJTAMYHU HHBEPTOPH,
ocHoBaHa Ha peanHn SCADA nanHu. V3BBpIIEHO € BEPOATHOCTHO TMpoduIMpaHe Ha
CJIGKTPUUYECKH M TEMIIEpaTypHH NapaMeTpH upe3 HOPMaJIHO, eKcnmoHeHImanHo u Weibull-
pasnpenenenue, npuioxenn ca kpurepun AIC, BIC, ¥*> u Anderson—Darling 3a u36op Ha

aJICKBATCH CTAaTHCTHYCCKH MOICII. PeanmnpaHo € MoJcIrpaH€ Ha BpEMETO OO0 OTKas,
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m3urcnsaBaie Ha MTTF u m3rpaknane Ha (YHKIMM Ha TPEKUBIAEMOCT. JlOMBIHUTENHO ca
npunoxxkenn Random Forest xknacupuxatopy wu SHAP-ananmu3 3a wuHTEpnpeTHpyemo
IIPOTHO3UpaHe Ha ObAEHIM OTKa3H. Taka € Ch3/1aJieHa 3aBbpIlIeHa METOAOIOTIH 3a NIPEAUKTHBHA

MOIPBHKKA U TUATHOCTUKA HA CHJIOBA €IEKTPOHHKA BHB (JOTOBOJITAUYHH CUCTEMH [3-3].

Tperara Hay4Ha JTUHHS € TIOCBETEHA HA Bb30OHOBSEMH €HEPTUITHH CUCTEMU, MUKPOMPEKH
Y MHTEJIUTCHTHO yIIpaBlieHHE Ha eHepruitHu notouu. Pa3paboTenu ca cuMyIallMOHHA MOJIETTH Ha
(OTOBOATANYHM €JEKTPOLIEHTPAIM U HUCKOBOJITOBH MHKPOMPEXKH, Ype3 KOUTO € aHAIM3HUpaHa
CTaOMJIHOCTTA Ha HAIIPEXEHUETO MPH NMpHCcheAnHsABaHEe Ha PV reHeparopu B pa3indHU BB3JIU HA
MpekaTta. M3BeneHH ca rpaHUIM HA JONYCTHMMAa MHCTaJIMpaHa MOLIHOCT, P KOMTO CE 3ama3Ba
HOPMAJICH PEXHUM Ha HampekeHue. MoJenure ca peanus3upaHd B CIELUalIu3MpaHaTa cpena
NEPLAN u mno3BoiysiBaT OLICHKAa HAa YCTOMYMBOCTTAa M HAJEKIHOCTTA HA MHUKPOMPEXH IPHU

HapacTBall JsU1 Ha JAeleHTpaau3upana reaepauus [3-4].

YerBbpTaTa TEMAaTUYHA JTMHUS PA3IIUPABA CHEPTUMHUTE U3CIICIBAHMSI UpEe3 MPUIIOKECHHE Ha
W3KYCTBEH WHTEJEKT 3a MPOTHO3MpPAaHE HAa CHEPrHiiHU BeTWYMHHU. Pa3paboTeHW ca MalIMHHO-
reHepUpaHu HEBpOHHU apxutektypu u BpemeBu wmoaenu (LSTM, TCN, SARIMA) 3a
KpPaTKOCPOYHO MPOTHO3MPAHE HA IIEHATa Ha eNEKTpHUeCcKaTa eHeprus. AHaIu3upaHa € Bph3Kara
MEXIy ThpCEHE, 00eM Ha €HEeprus W Ia3apHa IIeHa, OLICHEHH ca TOYHOCTTa W 00oOIaBamara
criocooHocT Ha monenute upe3 MSE, MAPE u WAPE. Taka e cp3manena merogomnorus 3a Al-

0a3upaHo NOAIIOMaraHe Ha pelIeHusATa B eHepruiHuTe naszapu [3-2].
5.2. Pe3roMeTa Ha myOIMKanuuTe

3-1. Mediha Mehmed-Hamza, Margreta Vasileva, and Plamen Stanchev. Increasing the
Education Quality by Means of Computer-Aided Visualization of the Processes in Electric
Power Systems, IITI 2017, Varna, pp.386-395, ISSN 2194-5357, ISSN 2194-5365
(electronic), Advances in Intelligent Systems and Computing, ISBN 978-3-319-68323-2,
ISBN 978-3-319-68324-9 (eBook), DOI 10.1007/978-3-319-68324-9

URL.: https://link.springer.com/chapter/10.1007/978-3-319-68324-9 42
WNunexcupane: https://www.scopus.com/sourceid/5100152904

Pe3tome: Ta3u craTus mpeacTaBs BB3MOXKHOCTTA 3a IOBUIIABaHE Ha KayeCTBOTO Ha
O6y‘I€HI/IeTO upe3 KOMITIOTBPHO ImoAaIoMoOoraara BU3YyaJIn3aluid Ha MMPpOLCCUTC B
eleKTpoeHepruiinuTe cuctemu. 3a 20 kV enexkrpruyecka pasnpeneauTeaTHa Mpeka ca U3UHCIICHH
OlepaTUBHU NapaMeTpH, KaTo TOKOBE M HANpEeXKEeHMs, 3a Ja ce Hu3CcieaBa MOBEIECHUETO Ha
peﬂeﬁHHTe 3allluTu N yCTpOfICTBaTa 34 aBTOMAaTUYHO MMOBTOPHO BKJIFOYBAHC, 3aAIIITUTHUTC CBOIICTBa

n eHepFHﬁHaTa YCTOI\/'I‘-II/IBOCT Ha MCTAJIOKCUAHUTC OTBOAUTCIN OT MNPCHAIPCIKCHUC BbHB
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BU3yallHaTa nporpamHa cpeaa Matlab Simulink. [To Bpeme Ha cuMynanuuTe ca H3MOI3BaHU
CTaHIapTHU OuOIMOTeYHH OJIOKOBE, KakTo W moTpedutencku aehunupand. Cb3aaleHHUTE
0JiokOBe 0OXBaImaT CIETHUTE (PYHKIIMOHATHOCTH HA ChBPEMEHHUTE ITUGPOBU YCTPOWCTBA 3a
peneiiHa 3alUTa: 3alluTa OT CBPBXTOK, 3allUTa OT KBCO CHEIWHEHHUE, 3allUTa OT 3EMHO
ChEeIMHEHUE, aBTOMAaTUYHO TOBTOPHO BKIIOUBaHE, M3KIIOYBAHE W 3aTBapsHe Ha OOOWHHM Ha
MPEKbCBaY, METAJIOKCHIEH O0TBOAUTEN OoT npeHanpexenne (MOSA). Onenkara Ha pUCKOBETE OT
U3JIaraHe Ha eJIeKTPOMarHUTHY nojeTa ¢ uectota 50 Hz Ha MecTta o mpeHOCHH eJIeKTPONpOBOIN
BKIIIOYBA OMpeEelisiHe Ha IUIbTHOCTTAa HAa MAarHUTHUS MOTOK. ToBa MOXKe Ja Ce€ OCHUTYpH 4pe3

HU3MCPBAHUSA U U3YUCIICHUA.

3-2. Plamen Stanchev, Gergana Vacheva, Dardan Klimenta, Nikolay Hinov. Machine
generated tools for short-term forecasting of price of electrical energy. International Journal
on Information Technologies and Security, vol.17 , no.l, 2025, pp. 47-56.
https://doi.org/10.59035/COTHS5893

URL.: https://ijits-bg.com/index.php/2025.v17.11.05
Wnpexcupane: https://ijits-bg.com/index.php/indexing-and-dissemination

Pesrome: B CcbBpeMEHHMS KOHTEKCT Ha CHEPrMMHUTE I1a3apu, KpPaTKOCPOUHOTO
NPOTHO3UpPAHE HA LIEHUTE Ha EJIEKTPOCHEepruATa Wrpae KpUTHYHA PO 32 EPEeKTUBHOTO
YIIPaBJICHUE HA PECYPCUTE U ONTUMU3ALMATA HA CHEPrUMHUTE CUCTEeMU. Ta3u craTus u3cienBa
NPUIOKEHNETO Ha H3KYCTBEHMsI MHTEIEKT M MAIIMHHOTO OOy4YeHHE KaTO MHCTPYMEHTH 3a
TCHEpUpPAaHe Ha TOYHM KPAaTKOCPOYHHM IIPOTHO3HM 3a LIEHUTE Ha €JIEKTpOeHepruara. Pasriexname
pa3IMYHM aJTOPUTMH, BKIIOUUTEIIHO HEBPOHHU MPEXKH, MAITMHHO 00y4eHHUE C OTIOPHU BEKTOPH
¥ BPEMEBHU PEI0BE, U aHAIM3UPAME TSIXHATa TOYHOCT M €EKTUBHOCT B a3 IMYHH PEATHHU Ma3apHU
ycnoBus. Llenra Ha n3ciaeBaHeTo € Aa pel0CTaBu HayvYHO 0OOCHOBAH IOIJIE/l BbPXY NOTEHIIMAIA
Ha MAllMHHO I'€HEPUPAHUTE MHCTPYMEHTH 3a MOJ0OpsBaHE HAa TOYHOCTTA M HAJASKIHOCTTA Ha
KPaTKOCPOUYHUTE €HEPrHMiHU MPOTHO3U, KOETO MOKE J1a JOMPUHECE 32 MO-TojsiMa CTa0MIIHOCT U

OIITUMH3allUAg Ha eHepFHﬁHHTG nasapu.

3-3. Plamen Stanchev, Nikolay Hinov. Statistical and Al-based reliability assessment of
photovoltaic inverters using statistical modeling and machine learning. International Journal
on Information Technologies and Security, vol.17 , no.3, 2025, pp. 37-48.
https://doi.org/10.59035/AGCX7287

URL: https://ijits-bg.com/2025.v17.13.04

WNunexcupane: https://ijits-bg.com/index.php/indexing-and-dissemination
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Pe3rome: ToBa u3scinenBaHe IMpeNCTaBsi METOJOJIOTHS 3a OLEHKAa HAa HAJEXKJAHOCTTA Ha
dotoBonTanyeH (PV) uaBepTOp 4Upe3 KOMOMHHpaAHE HA KJIACHYECKH CTATUCTUUYECKH TOJIXOIU U
QITOPUTMHU 3a MaIMHHO oOydeHue. AHanmu3bT ¢ Oasupan Ha peamnun SCADA naHHM OT
¢doToBOATaNYHA CUCTEMA M BKJIIOYBA M3MEPEHHU BEIWYMHU KAaTO HAIPEKEHMs, TOKOBE, aKTHBHA
MOII[HOCT, TEMIIEPATypa, COS((), YECTOTA U PETUCTPUPAHU AJIADMEHH CHCTOAHUS. CTaTUCTUYECKO
npopuwiIupaHe Ha BCAKA 4YHCICHA XapaKTEpUCTHKAa € W3BBPIIEHO 4Ype3 CpaBHSABAaHE Ha
BEPOSITHOCTHH PA3IpeACIICHUs] - HOPMAJTHO, €KCIIOHEHIIMATHO W Ha BaiiOyin. 3a n30op Ha Haii-
no0poTo pasnpenaeneHue ca npuioxeHu uHpopmanuonuutre kputepun AIC u BIC, xakto u
KpUTEPUN 3a CbOTBETCTBHUE KaTo y? Ha IlubpchH 1 Tecta Ha AHnepchH-/lapnunar. OcBeH ToBa €
U3BBPIICH aHAIN3 Ha HAJISKIHOCTTa Ype3 MOJEIMPAHE Ha BPEMEBHUTE HHTEPBAIN MEXIY
II0CJIEIOBATENIHN MOBPEAM ¢ paslpezeicHue Ha BaiiOyi, m3uncisBaHe Ha nmapameTrpute (Gopma
(), mamab () u cpenno Bpeme a0 otkas (MTTF), Buzyanusupanu upe3 QyHKIMM 3a OLENsIBaHE

M OTKas.

3-4. Stanchev, Plamen, Gergana Vacheva, and Nikolay Hinov. 2023. "Evaluation of
Voltage Stability in Microgrid-Tied Photovoltaic Systems" Energies 16, no. 13: 4895.
https://doi.org/10.3390/en16134895, https://www.mdpi.com/1996-1073/16/13/4895

URL: https://www.scopus.com/pages/publications/85082702016?origin=resultslist
Wunexcupane: https://www.mdpi.com/journal/energies/stats

Pesrome: B nHEmHO Bpeme, CbC 3HAYUTEIHOTO YBEJIMYEHHE HAa M3IO0J3BAHETO Ha
BBb300HOBSIEMH €HEPIUIHHHM M3TOYHUIM KATO JON'BJIHUTEIHH €HEPrMiHU W3TOYHUIM, CBBP3aHU
KbM paslpelenuTeaHaTa Mpeka, Bb3HHUKBAT MHOIO IPEIM3BUKATEICTBA M TPYAHOCTH IpHU
OCHUTYPSIBAHETO HA yCTOMYMBOCT U HaJIekKAHOCT. I [pon3BOACTBOTO, IPEHOCHT U Pa3NpPEAEIICHUETO,
B CETAIIHOTO ChbCTOSTHUE HA €JIEKTPOCHEPIrUiiHATa CUCTEMA, Ca U3IIPABEHU IIPEN 1OCTa JUHAMUYHU
npomeHu. Te ca pe3ynraT or nubepanu3anusaTa Ha eHepruiHus nas3ap, yBeJIMUYEeHOTO U3I0JI3BaHe
Ha BH30OHOBSIEMH E€HEPIMWHU MU3TOYHHIIM KAaTO (POTOBOJTAUYHU CHUCTEMH, BATHPHU TYpOUHH U
3apsiIHU CTaHIMU 32 XUOPHUIHU U €JIEKTPUYECKU MIPEBO3HU cpeacTBa. Hail-BaxHuTe akTopu ca
CBbp3aHM ¢ OaJlaHCUpaHETO Ha CHEepruiiHaTa CHUCTeMa, aHaJu3a Ha CTAOMJIHOCTTa Ha
HAIPEKEHUETO, MPEOAOISIBAHETO Ha IOCICIULUTE OT YBEJINYaBAaHETO HA TOKOBETE Ha KbCO
ChEMHECHUE, YBEJIMYABAaHETO HA IPEHOCHUTE KamalUTeTH Ha CHCTEMOOOpa3yBallUTe H
pasNpeAeIuTEIHUTE MPEXH, KAKTO U TOYHOTO ITPOrHO3MPAHE Ha Pa3BUTHETO HA HATOBAapBAHMITA
U NIOTPEOJICHUETO Npe3 CIeABALINTE TOAUHU. Ta3u cTaTus NpeAcTaBs aHAIU3 Ha CTAOMITHOCTTA Ha
HaAIPE)KEHUETO B MHTEIMTCHTHA MUKPOMPEKA 3a [iBa pa3iIudHHu cueHapusd. M3cnensannre cirydan
ONMCBAT JIMHEWHA HUCKOBOJITOBA MUKPOMpPEXKA OT P-TUII C TOBAPH, CBbP3aHU KbM HEsl B pa3IN4HU

BB3JIHU. Hpe,Z[CTaBeHI/I Ca JaHHU 3a BUJia U HAIIPCYHOTO CCUCHUC Ha ITPOBOJHUIIMTC HA U3CJICABAHUA

32
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enekTponpoBoA. [IpoBeneHn ca CUMyJIalIMOHHU W3CIEABAHUS 32 ONpENENsiHe Ha TPAHULIUTE HA
CTAOWJIHOCT Ha HANPEKEHHETO B MpeKaTa MpU CBbp3BaHE Ha (POTOBOJITAMYHH IEHTPAIUA C
ompeiesieHa MOITHOCT. Pe3ynTaTuTte OT cuMyJaluuTe ca KOMEHTUPAHU | € peaTu3upaH aHaIN3 Ha
ONTHMATTHUS PEXHM Ha paboTa HAa cucTemara. MOJENHUTE H3CICIBAHUS ca PeaJu3upaHd B
nporpamHata cpega NEPLAN. IlpoBeneHoTo m3cineaBaHe MO3BOJIABA OLIEHKA Ha JOIYCTHUMUTE
TPaHMIM 32 CTAOMITHOCT Ha MpekaTa IpH CBBbP3BaHEe Ha (OTOBOJTAWYHU LEHTpanu. Upe3 Tazu
OIICHKA MOYKE JIa C€ OTPE/IeTN KOJIKO U B KO BB3eN TPsAOBa Ja ObIaT CBbp3aHU TOBapHTE, 0€3 1a
ce mpUYMHABA AucOanmaHc B Mpekara. ToBa € TMOJE3HO OT TJeAHA TOYKA HAa OCHTypsSBaHE Ha

yCTOfI‘-IHBOCT " HAACKIHOCT Ha CIICKTPUUCCKATa CHCPrusd B MUKPOMPCIKA.

Codus | 01 0117 (o

26.01.2026 . /rn. acn a-p unxk. [Inamen AatonoB CtaH4es/
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Introduction

In this competition for the academic position of "associate professor", the candidate

participates with the following scientific and applied scientific works:

* 10 scientific publications equivalent to a monograph in publications that are referenced

and indexed in world-renowned databases of scientific information;

* 20 scientific publications indexed in international referenced databases of scientific

information (Scopus and Web of Science);

» 7 scientific publications in non-refereed journals with scientific review or in edited

collective works;
* 1 published university textbook;

* 4 scientific publications in publications with impact factor (Web of Science) and/or

impact rank (Scopus).

All scientific papers submitted in the competition have not been used in the acquisition of
the educational and scientific degree "Doctor" or in previous competitions for the academic

position of "Chief Assistant".
The numbering of the papers is presented according to the relevant groups of indicators.

All scientific publications submitted in this habilitation paper have been developed under
the conditions of equal co-authorship. In each of the publications, the candidate has made a
significant personal contribution to the formulation of the scientific problem, the development of
the research methodology, the construction of the mathematical and simulation models, the

analysis of the results obtained and the formulation of the scientific conclusions.

The candidate has actively participated in the overall process of creating the scientific papers,
from the conceptual planning of the research, through the implementation of the experimental and

numerical analyses, to the preparation and formatting of the publications for printing.

Therefore, all submitted publications are considered to have been developed under equal co-
authorship, with the candidate's personal contribution being clearly expressed and essential for the

achievement of the published scientific results.

41 scientific publications are presented for review by the candidate in the competition, with

his authorship distributed as follows:

* 1 is independent (D7/1 issue) — [D7-15];
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* the author is in first place — 19 issues (C4/5 issues + D7/10 issues + D8/1 issue + H/3
issues) — [C4-1], [C4-5], [C4-6+ C4-8], [D7-5+D7-7], [D7-9+ DG7-14], [D7-16], [D7-18], [H-2+
H-4];

* the author is in second place — 18 issues (C4/3 pcs. + D7/9 pcs. + D8/6 pcs.) — [C4-2+C4-
3], [C4-10], [D7-1+-D7-4], [D7-8], [D7-17], [D7-19], [D8-1], [D8-3+D8-7];

* the author is in third place — 2 pcs. (C4/1 pcs. + H/1 pcs.) — [C4-4], [H-1].

* the author is in fourth place — 1 pc. (C4-9).
1. Habilitation thesis equivalent to a monograph

1.1. Characteristics of publications

The habilitation thesis brings together a series of interconnected scientific publications
aimed at modeling, analysis and optimization of modern electrical and electronic systems, with an
emphasis on the growing application of underground cable lines, renewable energy sources,

microgrids and power electronics.

The research is focused on the development of new mathematical models, advanced
methodologies for the analysis of transient and resonant processes, assessment of electrical safety
and reliability of systems, as well as integration of photovoltaic and microgrid solutions in an

industrial environment.

The topic is motivated by contemporary trends in the power industry - the growing
application of underground cable lines, the integration of renewable energy sources, the

development of microgrids and the widespread use of power electronics in industry.

The publications have been published in international refereed journals and conferences,
indexed in Scopus and Web of Science, and present original scientific results with practical
engineering applicability, which in their entirety form a complete habilitation work with a

monographic character.

The first and main direction is dedicated to the mathematical modeling and analysis of

underground cable lines for high and extra-high voltage.

The publications have developed a new conceptual model for high-precision simulation of

cable lines, taking into account:
* frequency-dependent parameters of the cable;
» multilayer construction of the core, insulation and screens;

* the influence of the ground environment and the method of grounding the screens.
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Transient overvoltages during island operation of a cable-powered facility have also been
studied, and it has been shown that dangerous overvoltages in cable lines and transformers can

occur in certain configurations [C4-1].

It has been shown that the simplified models of cable lines used in Bulgarian practice lead
to significant errors in the study of transients and resonance phenomena. A full impedance matrix
model has been developed, through which electromagnetic transients in cable networks can be

reliably simulated [C4-2].

An analysis of the stationary and transient modes when introducing cable lines into the power
transmission system has been performed. It has been proven that due to up to 20 times greater
capacitance and significantly lower inductance compared to overhead lines, cable lines generate

significant amounts of reactive power, which creates conditions for:
+ series and parallel resonances;
+ ferroresonance processes;
» transient overvoltages during switching and emergency modes.

A complete methodology for modeling and analysis of underground cable lines has been
created, applicable in the design and operation of power transmission networks with a high cable

share.

Within the scope of the direction, a publication has also been developed, dedicated to the
study of the influence of the input capacitance parameters on the dynamic and resonant behavior

of a single-phase voltage inverter.

Through detailed simulation models, it has been analyzed how changes in the value of the

input capacitor affect:
» the occurrence of resonant overvoltages;
» the amplitude of the transients during switching on;
* the time for establishing the output voltage;
» the stability under dynamic changes of the load.

It has been shown that the capacitance of the input filter plays a key role in the formation of
the resonant loops in the inverter, analogous to the role of the capacitive parameters in cable lines

in power transmission networks.

The second direction is aimed at assessing the electrical safety and operation of relay
protection in medium-voltage distribution networks with a predominant cable share [C4-3], [C4-

4].
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The increase in ground-fault currents in 20 kV cable networks and its influence on:
» permissible touch and step voltages;

* relay protection settings;

* requirements for grounding systems have been studied.

A model of a group grounding device has been developed, through which the following have

been determined:
* potential distributions around the poles;
+ safe distances for personnel;
+ the influence of specific soil resistivity.

The behavior of the system at high values of soil resistivity (5002000 Q2m) has been studied.
It has been proven that even at high ground-fault currents, dangerous voltages for people do not

arise if the grounding system is properly designed according to IEEE 80-2000.

New engineering criteria for setting relay protections and designing grounding systems in

cable distribution networks have been formulated.

The third direction covers modeling of photovoltaic power plants and microgrids intended

for powering small and medium-sized enterprises.
A model of a real photovoltaic power plant [C4-9] has been developed, analyzing:
* annual energy production,;
* monthly yields;
* power factor;
* performance ratio;
» possibilities for storing and selling excess energy.
In parallel, a simulation model of a low-voltage microgrid [C4-6] has been created, allowing:
+ energy flow analysis;
* line sizing;
* integration of renewable sources and batteries

The life cycle and degradation of photovoltaic panels have been additionally studied, and a
methodology for selecting the optimal module type in the design of PV systems has been proposed
[C4-5].
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Comprehensive models for the energy balance between photovoltaic sources, microgrids and

industrial consumers have been created, applicable in the design of decentralized energy systems.

The fourth direction is aimed at analyzing the reliability of power electronic converters and

the cybersecurity of intelligent devices.

A Markov model of a Buck DC-DC converter has been developed, through which the

following have been evaluated:
+ all possible operating states;
+ transition probabilities between states;
* mean time to failure (MTTF = 22,200 hours);
* probability of complete failure below 0.03% for a five-year period.

The obtained results allow for the identification of critical components and optimization of

prevention and maintenance strategies [C4-7].

In parallel, the cybersecurity of IoT devices used in small and medium-sized enterprises is
analyzed, and practically applicable cryptographic and organizational protection measures are

proposed [C4-8].

Formalized methods for assessing the reliability and security of electronic and intelligent

systems in an industrial environment are introduced.

In summary, the presented habilitation thesis demonstrates a consistent and systematic
development of research topics related to current problems in modern electric power, power
electronics and intelligent energy systems. The developed mathematical models, analytical
dependencies, simulation methodologies and experimental studies provide original scientific
solutions that contribute to increasing the accuracy of transient analysis, to improving electrical
safety criteria, to optimal design of cable networks and to effective integration of renewable energy

sources and microgrid structures.

The results obtained have direct practical application in the design, operation and
modernization of power systems, as well as in the development of reliable and energy-efficient
electronic converters. Taken together, the publications form a complete and independent scientific
work, which in terms of volume, content and original contributions is equivalent to a monographic
work and justifies its presentation as a habilitation work in the competition for the academic

position of "associate professor".
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1.2. Abstracts of publications

C4-1.Stanchev, P., Georgiev, D., & Kamenov, Y. (2018). Influence of underground
cable lines for high voltage on the behavior of electric power system. 2018 20th
International Symposium on Electrical Apparatus and Technologies (SIELA), 138, 1-
4. https://doi.org/10.1109/siela.2018.8447127

URL: https://www.scopus.com/pages/publications/85053829348?origin=resultslist

Abstract: In the recent years, many electric power companies have introduced cable lines
for high and extra-high voltage and have studied the effect of their implementation on their power
grids. The transmission network is dynamic and it is constantly evolving, as the underground cable
lines can be used for its expansion, as well as for replacing the existing overhead transmission
lines (OHL) in highly urbanized places. The report presents the necessary approaches in the study
of transition processes in cable electric lines for the influence on power system in the process of

their operation.

C4-2.Georgiev, D., Stanchev, P., Kamenov, Y., & Rangelov, Y. (2018). Modelling of
underground cables: sensitivity analysis on the precision of parameters. 2018
International Conference on High Technology for Sustainable Development, HiTech

2018, 1-5. https://doi.org/10.1109/hitech.2018.8566282
URL: https://www.scopus.com/pages/publications/85060603949?origin=resultslist

Abstract: This report presents new concept for modelling of high-voltage and extra-high
voltage transmission systems, which provide higher accuracy for modelling of underground
cables. The growing worldwide demand for electricity influences the transmission system in a way
that requires the upgrade and construction of new transmission lines. Also, the high degree of
urbanization, the growth of the cities and the social discontent with living nearby overhead lines
leads to gradual transition from overhead lines to underground cables at all voltage levels. This
paper presents the discrepancies between the real-world situation and the mathematical model due

to the specific operation, construction and environment of the cable lines.

C4-3.Mehmed-Hamza, M., Stancheyv, P., & Yordanova, M. (2018). Investigation of the
Relay Protection Operation and the Electrical Safety at the Presence of Predominant

Cable Part in Medium Voltage Power Lines. 10th Electrical Engineering Faculty
Conference, BulEF 2018, 1-4. https://doi.org/10.1109/bulef.2018.8646931

URL: https://www.scopus.com/pages/publications/85063234502?origin=resultslist

Abstract: In the medium voltage power lines there is a tendency of enlargement of the cable

part. This in turn leads to increase of the earth-fault currents. The practical experience has shown

7
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that it is important to consider that enlargement when designing the grounding of the neutral of
mixed or cable power lines for medium voltage (normally through an active resistance). The value
of the earth-fault current Ig has to be limited in view of limitation the level of the overvoltages and
the damages of the equipment, the requirements for the selectiveness and the sensitiveness of the
relay protection, the permissible touch Ut and step Us voltages at the earth-fault place. The purpose
of the paper is to investigate the operation of the relay protection and the electrical safety in the
conditions of enlargement of the share of the cable part in the medium voltage power lines. The
values of the possible touch and step voltages have been compared with the maximum permitted
values, calculated according to the international IEEE 80-2000 standard Guide for Safety in AC

Substation Grounding.

C4-4.Yordanova, M., Mehmed-Hamza, M., & Stanchev, P. (2020). The Soil Resistivity
Influence on the Electrical Safety in Medium-Voltage Power Grids with a Predominant
Cable Part. 7th International Conference on Energy Efficiency and Agricultural

Engineering (EE&AE), 1-4. https://doi.org/10.1109/eeae49144.2020.9279020
URL: https://www.scopus.com/pages/publications/85099572102?origin=resultslist

Abstract: The nowadays bigger part of the medium voltage power grids is a cable part and
the earth-fault currents increase. When the capacitive current at single phase to earth current is
greater than 10 A, the neutral of the grids has to be grounded. The aim of the paper is to investigate
eventual voltages (touch and step) at place of the earth fault in the grids when the soil resistivity
has high values. To be possible to analyze the acceptability of the voltages’ values they were

compared with values, received using formulas from an international standard of IEEE.

C4-5.Stanchev, P., Vacheva, G., Hinov, N., & Klimenta, D. (2023). Life Cycle
Evaluation of Photovoltaic Panels. 31st National Conference With International
Participation (TELECOM), 1-4. https://doi.org/10.1109/telecom59629.2023.10409603

URL: https://www.scopus.com/pages/publications/85186121627?origin=resultslist

Abstract: In the presented paper a life cycle evaluation of photovoltaic panels was
presented. A comparative analysis was made of two types of panels with the same power, provided
by one manufacturer. The main advantages and disadvantages of photovoltaic panels are
presented. Through this examination, a suitable type for building a photovoltaic plant can be easily
and efficiently determined. Estimating the lifetime and efficient operation of the individual

modules required for construction could significantly reduce construction and maintenance costs.
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C4-6.Stanchev, P., Vacheva, G., Hinov, N., & Klimenta, D. (2023). Modeling of Energy
Flows in Microgrids. 31st National Conference With International Participation

(TELECOM), 1-4. https://doi.org/10.1109/telecom59629.2023.10409648
URL: https://www.scopus.com/pages/publications/85186113070?origin=resultslist

Abstract: In this article, a microgrid model with the possibility of adding renewable energy
sources is considered. The considered grid is radial and in it the dues of the lines between the
individual nodes have been added and the values of the loads have been set. According to a certain
methodology, the necessary cross-sections and type of wires are calculated and designed. Different
energy sources and energy storage elements can be easily connected to the implemented scheme.
For this reason, it is suitable for study by students and doctoral students for a better presentation

of the basic principles in the distribution of energy flows in low voltage grids.

C4-7.Stanchev, P., Popov, G., Raynova, K., & Hinov, N. (2024). Reliability Study in
Buck DC-DC Converter Using Markov Models. 12th International Scientific
Conference on Computer Science (COMSC(I), 1-5.
https://doi.org/10.1109/comsci63166.2024.10778523

URL: https://www.scopus.com/pages/publications/85215092856origin=resultslist

Abstract: Buck DC-DC converters are key components in modern electronic systems,
providing efficient voltage conversion and power to various electronic devices. The reliability of
these converters is critically important, especially in systems with high requirements for
continuous operation such as industrial automation, aviation systems, communication systems,
medical equipment and automotive electronics. One of the main challenges is accurately predicting

the time to failure (MTTF) and identifying potential weaknesses in the converter design.

C4-8.Stanchev, P., Tomov, Y., & Hinov, N. (2024). Problems and Solution in Ensuring
Cybersecurity of IoT Devices for the Needs of Small and Medium Enterprises. 12th
International Scientific Conference on Computer Science (COMSCI), 1-4.

https://doi.org/10.1109/comsci63166.2024.10778507
URL: https://www.scopus.com/pages/publications/85215108718?origin=resultslist

Abstract: This report examines the issues and solutions in securing [oT (Internet of Things)
devices with a focus on small and medium-sized enterprises (SMEs). With the increasing
prevalence of IoT technologies in businesses, SMEs are becoming particularly vulnerable to cyber
threats due to limited resources to protect and manage security. The main challenges include the
lack of standardization in the IoT ecosystem, vulnerabilities in the software and hardware of the

devices, and the low level of awareness of good cybersecurity practices. The report suggests
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several approaches to address these issues: using cryptographic methods to secure
communications, implementing access control policies, regularly updating device software, and
raising employee awareness. It also discusses practical solutions for implementing comprehensive
IoT security mechanisms to meet the needs of small and medium-sized enterprises, taking into
account their resource and expertise limitations. The report concludes with recommendations for
developing a more secure [oT infrastructure, highlighting the importance of collaboration between

service providers, businesses and government bodies to reduce cybersecurity risks.

C4-9.Vacheva, G., Borisov, A., Hinov, N., & Stanchev, P. (2024). Modelling of PV Plant
for Supplying of Medium Sized Enterprises. 23rd International Symposium on
Electrical Apparatus and Technologies (SIELA), 1-4.
https://doi.org/10.1109/siela61056.2024.10637842

URL: https://www.scopus.com/pages/publications/85203816855?origin=resultslist

Abstract: In current research a photovoltaic plant for supplying medium sized enterprises is
studied. In the presented manuscript the main advantages of the proposed system and
disadvantages of connecting photovoltaic systems to the distribution network are discussed. Also,
the parameters and external influences on the power plant are presented. Data from smart meters

for electricity production for a period of 1 year were used.

C4-10. Atanasov, A. D., Stanchev, P. A., Vacheva, G. 1., & Hinov, N. L. (2025).
Tolerance Analysis of a Voltage Source Inverter. XXXIV International Scientific
Conference Electronics (ET), 1-5. https://doi.org/10.1109/et66806.2025.11204131

URL: https://www.scopus.com/pages/publications/105022606392?origin=resultslist

Abstract: This paper presents a simulation study of a singlephase Voltage Source Inverter
(VSI), focusing on tolerance analysis at different input capacitance values. Simulations performed
in MATLAB/Simulink evaluate the system behavior under current pulse injection conditions
under three different capacitive configurations: 360 uF, 470 pF, and 560 pF. The transients and
the degree of voltage stabilization at three nodes (Bus 1, 2, and 3) are analyzed, and a comparison

is made between the amplitude ripple, overshoot, settling time, and phase symmetry.
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2. Scientific publications in journals that are refereed and indexed in world-

renowned databases (Scopus and Web of Science)

2.1. Characteristics of publications

All submitted publications included in the G8 indicator form a single, consistently developed
and interconnected research line aimed at modeling, analysis, optimization and intelligent control

of power and electronic power systems, in the conditions of:
« complicated neutral grounding and protection modes;
* mass penetration of power electronic converters;
* integration of renewable energy sources;
* development of microgrids and decentralized energy management.
The research line passes sequentially through three levels:
* power grid;
* power electronic interface;
* renewable sources and intelligent control.

Publications [D7-1 to D7-8] form the first and fundamental direction of the habilitation
work, dedicated to the analysis of modes under various faults in power systems, under different

modes of operation of the star center of power transformers and an increasing share of cable lines.

In these studies, detailed simulation models of real 20 kV networks have been developed,
through which the currents during ground faults, the neutral voltage and transient overvoltages
have been analyzed. The influences of the cable portion, the transient resistance of the fault, the
compensation reactors and the active resistances in the neutral on the amplitude and duration of

the emergency modes have been examined.

On this basis, engineering criteria have been formulated for choosing the optimal operating
mode of the star center, ensuring simultaneous limitation of overvoltages, selectivity of protections

and electrical safety.

In parallel, methods for setting and coordinating current and ground-current protections have
been developed, as well as analysis of the operation of automatic reconnection and backup power
supply. A statistical analysis of real activations of protection systems in operational conditions has

also been performed.

11
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A comprehensive methodology has been formed for modeling, analysis and design of
medium voltage distribution networks under modern conditions of high cable portion, complicated

grounding modes and increased requirements for reliability and safety.

The publications [D7-9], [D7-10], [D7-11], [D7-12], [D7-17] and [D7-19] constitute the
second direction of the habilitation work, aimed at mathematical modeling, frequency, resonance

and tolerance analysis of DC-DC power electronic converters.

Mathematical models of various topologies (Buck-Boost, SEPIC, ZETA and inverter
structures) have been developed, through which frequency characteristics and internal impedance
functions of the converters have been obtained. By injecting test currents into individual nodes,
internal resonance contours and critical frequencies have been identified, determining the dynamic

behavior and electromagnetic compatibility.

A significant contribution is the development of tolerance analysis, in which the influence
of deviations in inductances and capacitances from the theoretically calculated values on the
resonance peaks, voltage ripples and control stability is investigated. Thus, a practical
methodology for selecting standard element ratings has been created with a view to minimizing

unwanted resonance phenomena.

The direction conceptually connects the resonance effects in power grids, studied in the first
group of publications, with the resonance processes in electronic energy interfaces, thus building

a single scientific line for the analysis of dynamic phenomena in energy systems.

A comprehensive methodology for mathematical modeling, frequency and tolerance
analysis of power electronic converters has been developed, allowing for the prediction, diagnosis

and limitation of resonant and transient unwanted modes.

The publications [D7-13], [D7-14], [D7-15], [D7-16], [D7-18] and [D7-20] form the third
direction of the habilitation work, aimed at the integration of renewable energy sources and

intelligent management of energy flows.

Simulation models of real photovoltaic power plants for powering enterprises and residential
buildings have been developed, through which annual energy yields, efficiency coefficients and

self-consumption opportunities have been analyzed.

Particular emphasis is placed on the optimization of the orientation of PV modules, including
the study of east-west configurations and vertically positioned panels on fence structures, in order

to achieve a more even daily and seasonal distribution of the generated energy.
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These developments apply the results of the first two directions in real decentralized energy
systems, where power electronic converters and microgrid structures play a key role in effective

energy management.

Applicable models and methodologies for the design and optimization of photovoltaic
systems and microgrids have been created, aimed at increasing energy efficiency and intelligent

decentralized management.

The grouping of publications [D7-1] —[D7-20] into three clearly distinct scientific directions
shows the consistent development of a single research line, from analysis of modes and safety in
power distribution networks, through dynamic and resonant processes in power electronics, to real

applications in photovoltaic and intelligent energy systems.

The developed mathematical models, simulation platforms, analytical dependencies and
engineering criteria have direct practical value and form a complete and original scientific work,

equivalent to a monographic habilitation thesis.
2.2. Abstracts of publications

D7-1.Mehmed-Hamza, M., & Stanchev, P. (2018). Coordination of the relay protection
settings against phase to phase faults in electric power lines 20 kV. 10th Electrical
Engineering Faculty Conference, BulEF 2018, 1-5.
https://doi.org/10.1109/bulef.2018.8646933

URL: https://www.scopus.com/pages/publications/85063187359?origin=resultslist

Abstract: The Ac Time Overcurrent Relay (51) and the Instantaneous Overcurrent Relay
(50) protections are the most commonly used relay protections in Bulgaria against phase-tophase
faults in the 20 kV medium voltage electric power lines. These protections are also used and
against external short circuit faults in the supply power transformer. In recent years, particular
attention has been paid to the continuity and the security of the electric power supply of the
costumers, which in turn leads to increased requirements for relay protections regarding their
performance, selectivity and sensitivity. The coordination of the settings of the relay protections
of the power system elements has an important meaning for normal operation of the electric power
system. The paper presents the coordination of the settings of the relay protection against phase-
to-phase faults of the power lines with the most used cross sections of the conductors 20 kV and

for power transformers 16, 25, 31.5 and 40 MVA.
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D7-2.Mehmed-Hamza, M., & Stanchev, P. (2019). Overcurrent Protection Against
Faults in Smart Grids. 11th Electrical Engineering Faculty Conference, BulEF 2019,
1-4. https://doi.org/10.1109/bulef48056.2019.9030744

URL: https://www.scopus.com/pages/publications/85082659120?origin=resultslist

Abstract: With the development of smart grids in recent years in the medium-voltage grids
have been increasingly introduced renewable energy sources, such as photovoltaics, wind
generators and biomass. These power capacities are designed and built in the vicinity of the
electricity consumers. Therefore, they are connected to the nearest existing power lines. The power
lines supplying these smart users are calculated to the limit capacity to ensure their power supply.
For the connection of new power generation and consumers of power energy from renewable
energy sources, it is necessary to reassess the setting of the existing overcurrent relay protection.
The publication assesses the requirements for selectivity and sensitivity of an overcurrent relay

protection against phase to phase faults at connection of renewable energy sources.

D7-3.Mehmed-Hamza, M., & Stanchev, P. (2019). Analysis of the Single Phase Earth
Faults and the Asymmetry in Compensated Medium Voltage Power Electric Networks.
11th  Electrical Engineering Faculty Conference, BulEF 2019, 4, 1-5.
https://doi.org/10.1109/bulef48056.2019.9030700

URL: https://www.scopus.com/pages/publications/85082685990?origin=resultslist

Abstract: The publication discusses the variation of the regime parameters for earth
connections neutral in compensated medium voltage mains. Simulation models of a medium
voltage power grid are made. The studies on the change of the regime parameters at ground
connection were made with exact, undercompensation and overcompensation. The influence of
compensation, transient resistance and emergency asymmetry over the change of the operating
parameters for overhead power networks is analyzed. The multiplicity of transient overvoltage,
the multiplicity and duration of the transient earth connection current and the maximum value of
the surge in the neutral are calculated. Studies have been made on the stationary voltages in the
neutral side of the medium voltage of the power transformer in case of emergency asymmetry by
interruption of the phase conductor, and the obtained results are compared with the regulatory

requirements.
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D7-4.Mehmed-Hamza, M., & Stanchev, P. (2019). Overvoltage Analysis in Medium
Voltage Power Electric Networks Depending on the Modes with Neutral Grounding.
11th  Electrical Engineering Faculty Conference, BulEF 2019, 1-4.
https://doi.org/10.1109/bulef48056.2019.9030766

URL: https://www.scopus.com/pages/publications/85082702016?origin=resultslist

Abstract: When selecting the grounding mode of the neutral of power transformer in electric
grids, the important factors are the overvoltages in the single-phase earth faults transient, the
magnitude of the earth connection currents, the selective action of the relay protections, etc. The
publication discusses the variation of the regime parameters for single-phase earth faults in
medium voltage combined-earth networks. In the case of combined earthing of the neutral, the
earthing mode through a reactor and a parallel switch on of active resistance at singlephase earth
faults are normally used. In some of the distribution networks, the earthing mode is already used,
in which a reactor and active resistance are normally switched on and in the case of non-selective
action of the relay protection the active resistance is switched off. The variation of the regime
parameters is considered depending on the compensation and the magnitude of the transient
resistance at single-phase earth faults. The changes in the multiplicity of the overvoltages of the
undamaged phases and in the neutral were investigated in case of combined earthing through a
reactor and subsequent activation of active resistance and with active resistance and a reactor and
subsequent exclusion of active resistance depending on the compensation and overvoltage single-

phase earth faults for the tested electrical networks.

D7-5.Stanchev, P., & Mehmed-Hamza, M. (2020). Investigation of the Change of the
Single Line to Earth Fault Current in Medium Voltage Electrical Grids Grounded
Through an Active Resistance. 21st International Symposium on Electrical Apparatus
and Technologies, SIELA 2020, 1, 1-4. https://doi.org/10.1109/siela49118.2020.9167115

URL: https://www.scopus.com/pages/publications/85091341466?0origin=resultslist

Abstract: The paper investigates the change of the earth fault current in medium voltage
electrical grids grounded through an active resistance. Grids with different percentages of cable
lengths are considered. For the purpose of the study, simulations of medium voltage electrical grid
were made. The maximum value of the currents in transient mode and the duration of the process,
the magnitude of the current of a single line to ground fault in the steady state mode with the

change of transient resistance and the location of the fault are investigated.
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D7-6.Stanchev, P., & Mehmed-Hamza, M. (2020). Simulation Training Models for an
Automatic Transfer Switch and Relay Protection. 21st International Symposium on
Electrical Apparatus and Technologies, SIELA 2020, 1-5.
https://doi.org/10.1109/siela49118.2020.9167151

URL: https://www.scopus.com/pages/publications/85091340825?origin=resultslist

Abstract: The paper presents simulation training models for visualizing the processes in
electricity systems. For electrical medium voltage networks, voltages and currents are visualized
to study the behavior of relay protection, automatic reconnection, and user backup in Matlab
Simulink environments. Standard and custom developed library blocks are used, with user-defined
definition. The created blocks allow to get acquainted with the standard functionalities of modern
relay protection. An opportunity to improve the quality of education through computer

visualization is presented.

D7-7.Stanchev, P., & Mehmed-Hamza, M. (2020). An Investigation of Relay
Protections Trips in Medium Voltage Power Grids. 12th Electrical Engineering
Faculty Conference, BulEF 2020, 5, 1-4.
https://doi.org/10.1109/bulef51036.2020.9326064

URL: https://www.scopus.com/pages/publications/85100503588?origin=resultslist

Abstract: The relay protections, used in case of phase-to-phase faults and phase-to-ground
faults in medium voltage electrical networks, as types are the overcurrent protections and phase-
to-ground protection. The most common electrical power line’s faults are the phase-to-ground
ones. It is expected that the largest number of relay protections trips will be from phase-toground
protections. An investigation for the activations and trips from relay protections for a five-year
period in a 110/20 kV substation has been made. An analysis of the trips by the relay protections,
successful and unsuccessful auto reclose has been made. The power grid operational safety was

analyzed based on the obtained results.

D7-8.Mehmed-Hamza, M., & Stanchev, P. (2020). Investigation the Influence of the
Active Resistance Value in the Neutral and the Transient Resistance of Earth Faults in
Medium Voltage Electrical Grids. 7th International Conference on Energy Efficiency
and Agricultural Engineering (EE&AE), 1-4.
https://doi.org/10.1109/eeae49144.2020.9279025

URL: https://www.scopus.com/pages/publications/85099557791?origin=resultslist

Abstract: The neutral of the medium voltage power transformer on the medium voltage side

in medium voltage grids is most often earthed through an active resistance or through a
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combination from a reactor and an active resistance. The determining factors for choosing the
grounding method are the value of the single phase to earth fault current, the transient overvoltages,
the selectivity and sensitivity of the earth relay protection, the electrical safety and more. The paper
researches the influence of the value of the active resistance included in the neutral of the power
transformer and the transient resistance in the fault place on the regime parameters for single phase

to earth faults in medium voltage electrical grid.

D7-9.Stanchev, P., Vacheva, G., & Hinov, N. (2022). Harmonic Resonance Analysis of
Buck DC-DC Converter. 30th National Conference With International Participation,
TELECOM 2022, 28, 1-4. https://doi.org/10.1109/telecom56127.2022.10017314

URL: https://www.scopus.com/pages/publications/85147547293?0origin=resultslist

Abstract: Frequency scanning analysis is currently the most widely used method for
identifying the existence of resonance and for determining resonant frequencies. Unfortunately,
the method does not provide complete information necessary for effective prediction of the
resonance phenomenon. The purpose of this paper is to present an approach for the analysis of
resonance phenomena in the buck DC-DC converters in pre-design studies. Resonance phenomena
are investigated from the point of view of description in the state space. The results revealed many
interesting insights into these phenomena. Based on the results, an approach for the analysis of

resonance phenomena is proposed.

D7-10. Stanchev, P., Vacheva, G., & Hinov, N. (2022). Review of Methodologies for
Life Cycle Assessment of Power Electronic Devices. 7th Junior Conference on Lighting,

Lighting 2022, 1-4. https://doi.org/10.1109/lighting56379.2022.9929154
URL: https://www.scopus.com/pages/publications/85142299136?origin=resultslist

Abstract: This paper reviews basic methodologies for estimation of the life cycle of the
different power electronic devices. Such a study is necessary in order to assess the residual life of
various machines, systems and equipment with a view to the use of semiconductor components in
them. In this way the economic justification for their purchase, modernization or utilization is

modeled and optimized.

D7-11. Stanchev, P., Vacheva, G., & Hinov, N. (2022). Hybrid System for Supplying
Smart Home. 7th Junior Conference on Lighting, Lighting 2022, 12, 1-4.
https://doi.org/10.1109/lighting56379.2022.9929143

URL: https://www.scopus.com/pages/publications/85142296732?origin=resultslist

Abstract: In the current paper a hybrid system for supplying a smart home is presented. The

hybrid system consists of photovoltaic and supercapacitor. The model of the system is realized in
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PSim environment. In the model of the PV system the solar irradiance and the ambient temperature

are considered. These parameters significantly increase the accuracy of the developed model.

D7-12. Stanchev, P. A., Vacheva, G. 1., & Hinov, N. L. (2023). Harmonic Resonance
Analysis of Buck-Boost DC-DC Converter. International Scientific Conference on
Computer Science (COMSC)), 1-5.
https://doi.org/10.1109/comsci59259.2023.10315799

URL: https://www.scopus.com/pages/publications/85186384791?origin=resultslist

Abstract: In this paper, a harmonic analysis of the buck-boost converter is implemented. A
mathematical model of the DC-DC converter is presented, and the differential equations are
described in the state space. MATLAB software product was used. Simulation results are
presented when perturbations are injected into each of the circuit nodes. An analysis of the

obtained results was made.

D7-13. Stanchev, P., Vacheva, G., & Hinov, N. (2023). Evaluation and Measures for
Improving the Energy Efficiency of Medium-Sized Enterprises. Eight Junior
Conference on Lighting (Lighting), 1-4.
https://doi.org/10.1109/lighting59819.2023.10299491

URL: https://www.scopus.com/pages/publications/85178996256?0origin=resultslist

Abstract: In the presented article, an assessment and measurements were realized to
determine the energy efficiency of a medium-sized industrial enterprise. Real data from a three-
shift plant was used. An assessment of the current electricity consumption was made and an energy
audit was carried out to reduce electricity costs. The main goal of the current research is to ensure
the basic functionality of the buildings, as well as the production-technological process, ensuring

minimum electricity costs and maximum efficiency.

D7-14. Stanchev, P. A., Vacheva, G. L., & Hinov, N. L. (2024). Analysis of Electrical
Energy Consumption of Industrial Enterprises Based on IoT. 59th International

Scientific Conference on Information, Communication and Energy Systems and

Technologies (ICEST), 15, 1-4. https://doi.org/10.1109/icest62335.2024.10639794
URL: https://www.scopus.com/pages/publications/85203667670?origin=resultslist

Abstract: In this article, a comparative analysis of energy flows in industrial enterprises is
realized. Three cases of an industrial enterprise with one-shift, two-shift and three-shift mode of
operation of production were considered. An loT-based system was used for the management of
energy flows when supply from the distribution network and during decentralized electricity

production. On this basis, conclusions were drawn regarding the appropriateness of the work shift
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schedule from the point of view of electricity consumption and related prices. In this way, it
becomes possible to identify measures to improve the profitability of production with a view to

reducing and optimizing energy costs.

D7-15. Stanchev, P. (2025). Cost-Effective and Low-Carbon Energy Optimization in
SMEs via Smart Control of Heat Pumps and Thermal Storage Under PV Generation.
Tenth Conference on Lighting (Lighting), 1-6.
https://doi.org/10.1109/lighting64836.2025.11081741

URL: https://www.scopus.com/pages/publications/105012574501?origin=resultslist

Abstract: The present article explores the opportunities for improving energy efficiency in
small and medium-sized enterprises (SMEs) through the integration of a heat pump and a thermal
storage system. It presents a model for optimizing energy consumption by combining the use of
renewable energy sources, thermal energy storage, and intelligent load management. The article
discusses the economic benefits, the potential for reducing the carbon footprint, and practical

guidelines for implementation.

D7-16. Stanchev, P., & Hinova, 1. (2025). Efficiency Assessment of a PV Plant with a
Storage Element for a Holiday House. Tenth Conference on Lighting (Lighting), 1-5.
https://doi.org/10.1109/lighting64836.2025.11081783

URL: https://www.scopus.com/pages/publications/105012573590?origin=resultslist

Abstract: The efficiency of a PV plant with AB has been examined at different utilization
factors and simultaneity. The capacity of AB is determined at different orientations, and the

possibility of covering AB relative to the consumption load for a small holiday house.

D7-17. Vacheva, G., Stanchev, P., & Hinov, N. (2025). Sensitivity Analysis of ZETA
DC-DC Converter under Inductance Variation. Tenth Conference on Lighting

(Lighting), 1-5. https://doi.org/10.1109/lighting64836.2025.11081765
URL: https://www.scopus.com/pages/publications/105012575515?origin=resultslist

Abstract: This paper presents a tolerance analysis of a ZETA DC-DC converter, focusing
on the influence of inductance variation on the system’s frequency and dynamic response.
Simulations were performed in MATLAB Simulink for three values of the main inductor: the
calculated (17 puH), a standard lower (15 pH), and a standard higher value (22 pH). Harmonic
analysis was conducted for each case to evaluate current ripple, stability, filtering effectiveness,
and system response across a wide frequency range. The results demonstrate that deviations from
the nominal inductance significantly impact electromagnetic compatibility and transient behavior.

The calculated 17 pH value provides the optimal balance between efficiency, stability, and
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dynamic performance. The findings emphasize the importance of pre-design tolerance analysis
when selecting commercially available components to ensure the reliable operation of ZETA

converters in powersensitive applications.

D7-18. Stanchev, P., Vacheva, G., & Hinov, N. (2025). Performance Assessment of
Vertical Oriented PV Modules on a Fence Structure. Tenth Conference on Lighting

(Lighting), 1-4. https://doi.org/10.1109/lighting64836.2025.11081763
URL: https://www.scopus.com/pages/publications/105012573456?origin=resultslist

Abstract: This study investigates the performance of vertically mounted photovoltaic (PV)
modules installed on a fence structure with a south and west orientation. Such a configuration
offers advantages in environments with limited space, such as residential areas, roadside
infrastructures, and urban areas. The evaluation focuses on the energy yield, solar radiation
absorption, and evaluation of the performance of a vertically oriented photovoltaic system during
different seasons. Simulation modeling using meteorological data and anglespecific irradiation
profiles was conducted to evaluate the variations in performance between south and west-facing
panels. The results provide different generation patterns depending on the orientation and time of
day, with west-facing modules showing improved power output during the afternoon hours. The
results provide information for optimizing fenceintegrated photovoltaic installations and highlight
their potential for distributed energy production, especially when ground or rooftop installations

are not feasible.

D7-19. Vacheva, G., Stanchev, P., & Hinov, N. (2025). Tolerance Analysis of SEPIC
DC-DC Converter. 19th Conference on Electrical Machines, Drives and Power Systems

(ELMA), 1-5. https://doi.org/10.1109/elma65795.2025.11083455
URL: https://www.scopus.com/pages/publications/105013048995%origin=resultslist

Abstract: This paper presents a tolerance analysis of a SEPIC (Single-Ended Primary
Inductance Converter) DC-DC converter, focusing on the impact of inductance variations on the
system's frequency response and dynamic behavior. Through mathematical modeling and
frequency-domain simulations in MATLAB/Simulink, the study investigates how different
standard inductor values, deviating from the theoretical design, affect resonant modes, voltage
ripples, and electromagnetic interference (EMI). By injecting unit currents at various nodes and
analyzing the resulting voltage responses, the research identifies critical resonance frequencies and
highlights node-dependent excitation behavior. The results demonstrate the importance of
tolerance-aware design and small-signal analysis in ensuring reliable converter performance,

particularly in noise-sensitive and portable power applications.
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D7-20. Vacheva, G., Stanchev, P., & Hinov, N. (2025). Evaluation of the Efficiency of
Active Orientation for PV Modules. 19th Conference on Electrical Machines, Drives

and Power Systems (ELMA), 1-6. https://doi.org/10.1109/elma65795.2025.11083452
URL: https://www.scopus.com/pages/publications/105013056816?origin=resultslist

Abstract: This paper presents a comparative evaluation of two orientation strategies for
photovoltaic (PV) modules installed on the same roof surface: a standard mounting type and an
active east-west orientation. The objective of the study is to evaluate the energy yield, the
performance factor, and the financial return over one year. The simulation results show that the
east-west orientation significantly outperforms the fixed mounting configuration in terms of
energy output, especially during the winter and summer months. The performance indicators and
cumulative savings indicate a shorter payback period and higher efficiency in the east-west case.
This demonstrates the advantages of active or optimized orientation strategies for rooftop
photovoltaic systems. These findings support the implementation of dynamic orientation designs

as a cost-effective solution for maximizing solar energy utilization in urban environments.
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3. Scientific publications in non-refereed scientific journals with scientific

review

3.1. Characteristics of publications

Publications [D8-1] to [D8-7] develop and expand the main scientific line of the habilitation
work, moving from the study of regimes and protections in power networks to power electronics,
renewable energy systems and intelligent energy management, including applications of artificial

intelligence in energy.

The unifying scientific focus is modeling, simulation analysis and optimization of modern
energy systems, taking into account dynamic regimes, parametric deviations and intelligent

management of energy flows.

Publications [D8-1], [D8-4] and [D8-6] are dedicated to the development of simulation

models of power networks and relay protections, used for both research and educational purposes.

In [D8-1] a simulation model of relay protection for single-phase faults in 110 kV high-
voltage power lines was developed. A complete digital structure of a four-stage earth fault
protection and automatic reclosing in MATLAB/Simulink has been created, with visualization of

currents, voltages and circuit breaker status.

In [D8-4], the methodology for modeling the most commonly used relay protections in
medium voltage networks — overcurrent protections, current sections, earth fault protections and
automatic reclosing has been expanded. The developed models allow for verification of selectivity,

sensitivity and setting of the protections for different types of faults.

In [D8-6], the influence of the transient (arcing) resistance during earth faults on the settings
and sensitivity of earth-current protections in medium voltage networks with neutral earthing by
means of active resistance has been studied. Quantitative relationships between the value of the
arc resistance and the earth fault current have been obtained, used for optimization of the protection

settings.

Realistic simulation platforms have been developed for analysis and optimization of relay
protection and operating modes in high and medium voltage power grids, with direct practical and

educational applicability.

Publication [D8-5] is focused on tolerance analysis of a Boost DC-DC converter,
investigating the influence of parametric deviations of inductances, capacitances, semiconductor

elements and resistive dividers on the output voltage, efficiency, ripple and transient immunity.
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Through simulation models in MATLAB/Simulink, it has been proven that variations in the
values of reactive elements lead to changes in the resonant peaks and dynamic response of the
converter. Practical guidelines for selecting element ratings in order to increase stability and

reliability have been formulated.

An applicable methodology for tolerance analysis of DC-DC converters has been developed,
allowing for the prediction of parametrically determined instabilities and increasing the

operational reliability of power electronics.

Publications [D8-2], [D8-3] and [D8-7] are devoted to modeling and optimization of

renewable energy systems and intelligent management of energy flows.

In [D8-3], a methodology for designing and sizing photovoltaic systems for low-power
consumers was developed. A real PV installation project was carried out, energy flow analysis,
seasonal yields and self-consumption level were analyzed, as well as an assessment of economic

efficiency.

In [D8-7], the connection of electric vehicle charging stations to low-voltage distribution
networks was studied. Active and reactive powers, currents, losses and voltage drops were
analyzed using simulation models under different charging scenarios, and approaches for optimal

energy flow management were proposed.

In [D8-2], artificial intelligence was applied for short-term forecasting of electrical loads
using automatically generated neural networks (Neural Architecture Search). It was shown that
machine-generated architectures outperform classical methods in terms of accuracy and

adaptability in forecasting the load in energy systems.

Methods for the design, analysis and intelligent management of decentralized energy
systems have been developed, including photovoltaic sources, electromobility infrastructure and

Al-based load forecasting.

Publications [D8-1] to [D8-7] expand the main scientific line of the habilitation work by
building on research on power modes and protections with modern developments in power

electronics, renewable energy systems and intelligent energy management.

The developed simulation models, tolerance analyses, methodologies for the design of PV
systems, charging infrastructure models and Al-based prognostic algorithms have direct

engineering and scientific applicability.

Taken together, the publications form a consistently developed, interdisciplinary and up-to-
date scientific line, fully consistent with modern trends in power engineering, power electronics

and intelligent energy systems.
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3.2. Abstracts of publications

D8-1.Mehmed-Hamza, M. E., Stanchev, P. A.. Relay protection simulation model of
single-phase faults in electrical power lines high voltage, International scientific

conference,17-18 November 2017, Gabrovo, pp. 121-125, ISSN 1313-230X

Abstract: The paper presents the possibility to increase the education quality by computer-
aided visualization of the processes in electric power systems. Operational parameters of an
electrical distribution power line 110 kV, such as currents and voltages, are computed in the visual
programming environment of Matlab Simulink to study the behavior of the relay protection and
auto-reclosing devices. Standard library blocks as well as user-defined ones are utilized during the
simulations. The created blocks encompass the following functionalities of modern numerical
protection relay devices: earth-fault protection, auto-reclosing, tripping and closing coils of a

circuit-breaker.

D8-2.Stanchev, P. A., & Mehmed-Hamza, M. E. (2020). Investigation of the Effects of
the Arc Fault Resistance and Transient Resistance on the Overcurrent Ground Relay
Protection Setting in Medium Voltage Electrical Power Lines. YEARBOOK OF
TECHNICAL UNIVERSITY - VARNA, 4(1), 67-72.
https://doi.org/10.29114/ajtuv.vol4.iss1.172

Abstract: In the medium voltage electrical power lines, the most common fault is the phase
to ground fault. The determining factors for selection of the neutral grounding mode of the medium
voltage electrical power lines are the selectivity of the relay protection, the transient voltages
during phase to ground fault, the magnitude of the fault currents, etc. The paper studies the
influence of the tran-sient resistance of phase to ground fault on the selectivity and sensitivity of
the earth fault protection when the neutral of the power transformer is grounded through active

resistance in medium voltage power grids.

D8-3.Mehmed-Hamza, M. E., Stanchev, P. A.. Fault investigation and operation of
relay protections and autoreclose with the use of simulation models in medium voltage
electrical grids, International scientific conference, 20-21 November 2020, Gabrovo,
PP- 29 - 35, ISSN 2603-378X, https://unitech-
selectedpapers.tugab.bg/images/papers/2020/s1/s1_p19_vl1.pdf

Abstract: This paper presents developed simulation models in MATLAB/Simulink of the
most used relay protections in case of faults in medium voltage electrical grids. The models for
different type of relay protections as: time overcurrent, instantaneous overcurrent, instantaneous

overcurrent with time relay and earth protection are developed in compliance with the basic
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principles of operation of the protections. In the developed models special attention was paid to
the input parameters for setting the relay protections and autoreclosers, to the light signaling for
the operation of the relay protections and the state of the circuit breaker, to the visualization of the
mode parameters in case of failures and autorecloses. Simulation models of relay protections in
medium voltage electrical grids can be used to analyze and verify selected settings, as well as an

interactive way to improve the quality of education.

D8-4.Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Investigation of energy
flows for connecting charging stations, - 2024, ISSN 1313-230X,
https://unitech.tugab.bg/images/2024/dokladi/2.ELECTRONICS_AND_SENSORS_ T
ECHNICS/INVESTIGATION_OF_ENERGY_FLOWS_FOR_CONNECTING_CHA
RGING_STATIONS.pdf

Abstract: The introduction of electric vehicles (EVs) as an alternative to conventional cars
presents new challenges for power grids, particularly in terms of managing and balancing energy
flows when connecting EV charging stations. This paper examines the opportunities and
challenges of integrating EV charging stations into existing power networks and analyzes the
efficiency of various energy flow management schemes. The study includes simulations and
experiments with different load-balancing methods, including smart management, time-based
charging profiles, and the integration of renewable energy sources. The results demonstrate how
optimizing energy flows can improve the efficiency and reliability of the power grid, as well as
reduce costs and environmental impact. This paper provides a foundation for further research and

development in EV power grids and the sustainable management of charging infrastructure.

D8-5.Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Tolerance analysis of boost
dc-de converter, UNITECH - SELECTED PAPERS - 2024, ISSN 2603-378X,
http://www.doi.org/10.70456/LLUJA9276, https://unitechsp.tugab.bg/images/2024/1-
EE/s1_p142_vl1.pdf

Abstract: This paper provides a detailed and comprehensive tolerance analysis of a boost
DC-DC converter, emphasizing the effects of component tolerances on the overall performance
and reliability of the converter. Boost converters are extensively used in modern power electronics
systems to increase voltage levels in applications such as renewable energy systems, electric
vehicles, and industrial power supplies. These systems often demand high efficiency and precise
regulation, making the accuracy and tolerance of key components, such as inductors, capacitors,
resistors, and semiconductors is critical. This analysis explores the impact of component tolerances
on several key performance metrics, including output voltage stability, power efficiency, ripple,

and transient response. Furthermore, the paper discusses strategies to mitigate the negative impacts
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of component variations, providing insights into improving the robustness and reliability of boost

converters for real-world applications.

D8-6.Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Machine-generated neural
networks for short-term load forecasting, UNITECH — SELECTED PAPERS - 2024,
ISSN 2603-378X, http://www.doi.org/10.70456/KQVP8332,
https://unitechsp.tugab.bg/images/2024/1-EE/s1_p143 v1.pdf

Abstract: This paper presents a comprehensive study on machine-generated neural
networks for short-term load forecasting (STLF), focusing on their ability to predict power demand
accurately over short periods. Effective STLF is vital for utility companies to maintain balance
between electricity supply and demand, optimizing operational efficiency and reducing costs. This
study examines neural networks generated through neural architecture search (NAS), an automated
machine learning approach that optimizes neural network structures specifically for load
forecasting tasks. By leveraging NAS, this approach enhances forecasting accuracy and
adaptability by dynamically adjusting to patterns in energy consumption data. Results indicate that
machine-generated networks outperform traditional and manually designed models in STLF,
highlighting the potential of automated network design in complex time-series forecasting

applications.

D8-7.Gergana Vacheva, Plamen Stanchev, Nikolay Hinov, Methodology for
assembling pv systems for the needs of low-power consumers, UNITECH -
SELECTED PAPERS - 2024, ISSN 2603-378X, DOI
http://www.doi.org/10.70456/GBKB8432, https://unitechsp.tugab.bg/images/2024/2-
EST/s2_p148_vl.pdf

Abstract: This article presents a methodology for designing a photovoltaic power plant for
supplying low-power loads. The main steps in the design and selection of the individual
components that make up the plant are presented, such as the type of photovoltaic modules, the
selection of inverters, etc. Software was used for designing and sizing the plant, with the help of
which an assessment of the return on investment was also made. The presented article is useful for
students, doctoral students and young specialists in the design of different types of photovoltaic

power plants with different applications.
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4. Published university manual

4.1. Characteristics of a published university manual

The manual on "Relay Protection" aims to familiarize students of the specialty "Electrical
Power Engineering" with the basic principles of operation and types of relay protection and to
serve them in the preparation and conduct of laboratory exercises in the discipline. Classical
electromechanical relay protection and digital relays for current, voltage and time are considered.
The manual can also be useful for students of other specialties who study separate sections on

relay protection, as well as for students in advanced training courses and for specialists in practice.
4.2. Abstract of the content of a published university manual

F-24-1. Mehmed-Hamza, Mediha Enver, & Stanchev, Plamen Antonov. (2020).
Manual for laboratory exercises in relay protection ([3rd ed.], p. 124). TU.
https://plus.cobiss.net/cobiss/bg/bg/bib/43364104#full

The purpose of the laboratory exercises is to familiarize with the principle of operation, the

constructive implementation and the methods for checking and adjusting the relay protections.

Each laboratory exercise contains brief theoretical information, a description of the
laboratory setup, a work program and methodological instructions. A sample protocol has been
developed in the exercises, which is as close as possible to the protocols used in practice, taking

into account the specifics of the educational nature of the manual.

The relay protection schemes include the current designations, with the exception of those
that the manufacturer has applied to the devices themselves. Each laboratory exercise can be

carried out independently.

The appendices present specialized equipment for checking and adjusting relay protections

and control questions on the considered protections.

The laboratory setups are built in relay cabinets, similar to those in practice. The terminals
are brought out to terminal blocks for connection to the control and measuring equipment with

which the relevant studies are carried out.

The literature presented at the end of the manual was used in developing it, and the same can

be used to expand the knowledge of the trainees.
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5. Scientific publications in journals with an impact factor (IF on Web of

Science) and/or an impact rank (SJR on Scopus)

5.1. Characteristics of scientific publications in journals with impact factor (IF on Web

of Science) and/or impact rank (SJR on Scopus)

Four publications are presented, published in journals with an impact factor (IF on Web of

Science) and an impact rank (SJR on Scopus). They represent a contribution to four research areas:

The presented scientific publications form a consistently developed and interdisciplinary
research line, covering power grids, relay protection, power electronics, renewable energy sources,
microgrids and intelligent methods for analysis and control of energy systems. The general
scientific approach is based on mathematical modeling, simulation analysis, statistical processing

of operational data and application of modern methods of artificial intelligence.

The first thematic group of publications is focused on modeling of power grids and relay
protection. Detailed simulation models of medium and high voltage distribution networks have
been developed in the MATLAB/Simulink environment, including realistic representation of
power lines, transformers, loads and digital relay protection. Models of overcurrent, earth-fault
protection and automatic reclosing have been built, allowing visualization of emergency modes,
selectivity analysis and verification of settings. Additionally, modeling of protective devices
against overvoltages and research of the energy load of surge arresters during lightning impulses
has been implemented. Thus, a universal simulation platform with research and educational value
for the analysis of modes, protections and electrical safety in power systems has been created [H-
1].

The second thematic line covers power electronics and reliability of electronic converters
and inverters. Mathematical and simulation models have been developed for the analysis of
tolerance sensitivity, resonance phenomena and parametric deviations in DC-DC converters and
inverter systems. In parallel, a methodology for statistical and Al-based assessment of the
reliability of photovoltaic inverters, based on real SCADA data, has been proposed. Probabilistic
profiling of electrical and temperature parameters using normal, exponential and Weibull
distributions was performed, AIC, BIC, ¥*> and Anderson—Darling criteria were applied to select
an adequate statistical model. Modeling of the time to failure, calculation of MTTF and
construction of survival functions were implemented. Additionally, Random Forest classifiers and
SHAP-analysis were applied for interpretable prediction of future failures. Thus, a complete
methodology for predictive maintenance and diagnostics of power electronics in photovoltaic

systems was created [H-3].
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The third research line is dedicated to renewable energy systems, microgrids and intelligent
management of energy flows. Simulation models of photovoltaic power plants and low-voltage
microgrids have been developed, through which the voltage stability has been analyzed when
connecting PV generators to different nodes of the network. Limits of permissible installed power
have been derived, at which a normal voltage regime is maintained. The models have been
implemented in the specialized environment NEPLAN and allow assessment of the stability and

reliability of microgrids with an increasing share of decentralized generation [H-4].

The fourth thematic line expands energy research by applying artificial intelligence to
forecast energy quantities. Machine-generated neural architectures and time models (LSTM, TCN,
SARIMA) have been developed for short-term forecasting of the price of electricity. The
relationship between demand, energy volume and market price has been analyzed, and the
accuracy and generalizability of the models have been assessed using MSE, MAPE and WAPE.

Thus, a methodology for Al-based decision support in energy markets has been created [H-2].
5.2. Abstracts of publications

H-1. Mediha Mehmed-Hamza, Margreta Vasileva, and Plamen Stanchev. Increasing
the Education Quality by Means of Computer-Aided Visualization of the Processes in
Electric Power Systems, IITI 2017, Varna, pp.386-395, ISSN 2194-5357, ISSN 2194-
5365 (electronic), Advances in Intelligent Systems and Computing, ISBN 978-3-319-
68323-2, ISBN 978-3-319-68324-9 (eBook), DOI 10.1007/978-3-319-68324-9

URL.: https://link.springer.com/chapter/10.1007/978-3-319-68324-9 42
Indexing: https://www.scopus.com/sourceid/5100152904

Abstract: This paper presents the possibility for increasing the education quality by
computer-aided visualization of the processes in electric power systems. For a 20 kV electrical
distribution grid operational parameters, such as currents and voltages, are computed to study the
behavior of the relay protection and autoreclosing devices, the protective properties and energy
sustainability of metaloxide surge arresters in the visual programming environment of Matlab
Simulink. Standard library blocks as well as user-defined ones are utilized during the simulations.
The created blocks encompass the following functionalities of modern numerical relay protection
devices: overcurrent protection, short-circuit current protection, earth-fault protection, auto
reclosing, tripping and closing coils of a circuit-breaker, metal-oxide surge arrester (MOSA). The
assessment of the risks from an exposure to electromagnetic fields with frequency 50 Hz at places
under transmission power lines includes the determination of the magnetic flux density. It may be

ensured by measurements or calculations.
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H-2. Plamen Stanchev, Gergana Vacheva, Dardan Klimenta, Nikolay Hinov. Machine
generated tools for short-term forecasting of price of electrical energy. International
Journal on Information Technologies and Security, vol.17 , no.1, 2025, pp. 47-56.
https://doi.org/10.59035/COTHS5893

URL: https://ijits-bg.com/index.php/2025.v17.11.05
Indexing: https://ijits-bg.com/index.php/indexing-and-dissemination

Abstract: In the contemporary context of energy markets, short-term electricity price
forecasting plays a critical role for the efficient management of resources and optimization of
energy systems. This paper explores the application of artificial intelligence and machine learning
as tools for generating accurate short-term electricity price forecasts. We consider different
algorithms, including neural networks, support vector machine learning, and time series, and
analyze their accuracy and effectiveness in different real-world market conditions. The aim of the
study is to provide a scientifically based view on the potential of machine-generated tools to
improve the accuracy and reliability of short-term energy forecasts, which can contribute to greater

stability and optimization of energy markets.

H-3. Plamen Stanchev, Nikolay Hinov. Statistical and Al-based reliability assessment
of photovoltaic inverters using statistical modeling and machine learning. International
Journal on Information Technologies and Security, vol.17 , no.3, 2025, pp. 37-48.
https://doi.org/10.59035/AGCX7287

URL: https://ijits-bg.com/2025.v17.13.04
Indexing: https://ijits-bg.com/index.php/indexing-and-dissemination

Abstract: This study presents a methodology for assessing the reliability of a photovoltaic
(PV) inverter by combining classical statistical approaches and machine learning algorithms. The
analysis is based on real SCADA data from a PV system and includes measured quantities such as
voltages, currents, active power, temperature, cos(p), frequency and registered alarm states.
Statistical profiling of each numerical characteristic was performed by comparing probability
distributions - normal, exponential and Weibull. To select the best distribution, the information
criteria AIC and BIC were applied, as well as fit criteria such as Pearson's x> and the Anderson—
Darling test. Additionally, a reliability analysis was performed by modeling the time intervals
between consecutive failures with a Weibull distribution, calculating the parameters shape (),

scale (n) and mean time to failure (MTTF), visualized by survival and failure functions.
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H-4. Stanchev, Plamen, Gergana Vacheva, and Nikolay Hinov. 2023. "Evaluation of
Voltage Stability in Microgrid-Tied Photovoltaic Systems' Energies 16, no. 13: 4895.
https://doi.org/10.3390/en16134895, https://www.mdpi.com/1996-1073/16/13/4895

URL: https://www.scopus.com/pages/publications/85082702016?origin=resultslist
Indexing: https://www.mdpi.com/journal/energies/stats

Abstract: These days, with the significant increase in the use of renewable energy sources
as additional energy sources connected to the distribution network, many challenges and
difficulties arise in ensuring sustainability and reliability. The generation, transmission and
distribution, in the current state of the electricity system, are facing quite dynamic changes. They
are the result of the liberalization of the energy market, the increased use of renewable energy
sources such as photovoltaic systems, wind turbines and the charging stations for hybrid and
electric vehicles. The most important factors are related to the balancing of the energy system, the
analysis of voltage stability, overcoming the consequences of the increase in short-circuit currents,
increasing the transmission capacities of the system forming and distribution networks, as well as
the accurate forecasting of the development of loads and consumption over the coming years. This
article presents an analysis of the voltage stability in a smart microgrid for two different scenarios.
The studied cases describe a linear low-voltage p-type microgrid with loads connected to it at
different nodes. Data on the type and cross-section of the conductors of the studied power line are
presented. Simulation studies were carried out to determine the limits of grid voltage stability when
connecting photovoltaic plants with a set power. The simulation results are commented on and an
analysis of the optimal operating mode of the system is realized. The model studies were
implemented in the NEPLAN program environment. The research carried out allows an evaluation
of the permissible limits for network stability when connecting photovoltaic plants. Through this
evaluation, it can be determined how many and at which node the loads should be connected
without causing an imbalance in the network. This is useful from the point of view of ensuring the

sustainability and reliability of electrical energy in a microgrid.
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