TEXHUYECKU YHUBEPCUTET - CODUSA

OAKVIITET KOMITIOTHbPHU CUCTEMU U
TEXHOJIOI' MU

KATEJPA ,, KOMITFOTbPHU CUCTEMU*

PE3IOMETA HA HAYUYHUTE TPY1OBE

HA JIOLL. JH UHX. HUKOJIAM JTIOBOCJIABOB
XUHOB

1O MPOLEAYPA 3A 3AEMAHE HA AKAJIEMHWYHA JJJIBXXHOCT ,,IIPO®ECOP* B
[MNPOOECHUOHAJIHO HAIIPABJIEHUE 5.3. ,KOMYHUKALIMOHHA W KOMIIIOTBPHA
TEXHUKA“ HAYYHA CIELUAJIHOCT ,EJJEMEHTU M VCTPONCTBA HA
ABTOMATUKATA U U3YNCIIUTEJIHATA TEXHUKA“ OBSIBEHA B IB Ne 101/27.11.2025 T'.

Codus
2026



Pe3romema na nayunume mpyooee ooy. ou undxc. Huxonau Jlrobocrasos Xunos

BnBenenenue

B Hacrosmus KOHKypC 3a 3aeéMaHe Ha akaJeMUYHATa JTHKHOCT ,,ipodecop® KaHIuaaThT

ydacTBa CbC CIICAHUTEC TPYAOBE:

e 110p. HayyHu mnyONMKalMM pPaBHOCTOMHM Ha MoHOrpadus B U3JaHUS, KOUTO ca
pedepupaHy U MHAEKCUPAaHW B CBETOBHOM3BECTHU 0a3u JaHHU C HAay4Ha HH(pOpMaIus

(Scopus u Web of Science);

e 1 nyOnukyBaHa MoHOrpagus, KOATO HE € MPEJCTaBeHa KaTO OCHOBEH XaOWJIMTAI[MOHEH
TPYA,

e 25 HayyHM NyOJUKAIMH, WHICKCHpPAHH B MEXIYHAapOAHU pedepupanu 0a3u JaHHU C

HayyHa nHpopmanus (Scopus u Web of Science);
e | myOnuMKyBaH y4yeOHUK;

e 8 HayuyHm myOnuKanuu B uzganus ¢ uMnakT (axrop (Web of Science) n/minm umMmakT panr
(Scopus).
Beunuku npeacraBeHy HaydHM TPYJOBE [0 KOHKYpca He ca M3IO0JI3BaHU IpU NPpUI00UBaHe

Ha oOpa3oBaTeHaTa U Hay4Ha CTeIeH ,,JOKTOP®‘, HayHaTa CTEeleH ,,JJOKTOp Ha HAyKUTe" WU Ipu

MpEeaAxXodCH KOHKYPC 3a 3a€MaHC Ha aKaJICMHUYHATa JJIbXKXHOCT ,,IIOI_ICHT“.
HOMCpaHI/IHTa Ha TPYAOBCTEC € MPCACTABCHA ChITIACHO CbOTBCTHUTC I'PYIIN ITOKA3aTCIIN.

Bcuuku npeacTaBeHU HY6J'II/IK3.I_[I/II/I Cca IMOATOTBECHU B CBHABTOPCTBO, KAaTO IPUHOCHT HaA
KaHaugata € CbIIECTBCH U o6x13au1a: (bopMmepaHe Ha Hay4YHaTa HpO6HCMaTI/IKa n LCInTeE,
pa3pa60TBaHe Ha MCTOAOJIOTHATa, M3rpaXJaHC Ha MATCMATUYHU W CUMYJIAIIMOHHU MOACIIH,
MMPOBCKAAHC Ha 4YHUCJICHU W CKCICPUMCHTAJIHM M3CICABAHHA, aHAJIW3 Ha PpE3YJITATUTC H
(1)0pMy.]'II/IpaHe Ha HU3BOJUTC. KaH,I[I/II[aT’bT ydqaCTBa W B IIOATOTOBKATA HaA PBKOIIMCUTC 34
Hy@]’[HKyBaHe U B KOpeCOHACHIUATA C PCHAAKIUUTC. Ha Ta3u ocHoBa HY6J'II/IKaL[I/II/ITe Cce

NPECTaBAT KaTO pa3paboOTeHN NPU paBHOCTOMHO ChaBTOPCTBO.
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1. XaObnauranmoHeH TPy paBHOCTOEH HA MOHOrpaus

1.1. O600menn M cHUCTEeMATH3MPAHH HAYYHH Ppe3yJTaTH, O0eIMHEHM B LHMKBJ OT
nyoauxkauuu (Iloxazaten B.4), ekBuBajleHTeH Ha MOHOrpaduyeH Tpyd, Ha TeMma:
sMoaeaupane, ynpasiaenue u ontumusanua Ha DC/DC npeoOpasyBatesm u XUOpUIHU

CHEePIruiiHN U3TOYHHMIH 32 eJICKTPOMOOMIHOCT M MHTEJTUTCHTHH €HePIruiiHA NMPHII0KeHUs

Pa3BuTueTo Ha eneKTpoMOOMITHOCTTA, 3apsHaTa HHPPACTPYKTypa U JIeLIeHTPaTU3UPaHUTE
€HepruiiHU CUCTEMHM (BKJI. MHTErpanus Ha OaTepuu, CyNEepKOHJIEH3aTOPU U TOPUBHU KJIETKH)
NIOCTaBsl BUCOKHM M3UCKBAHUS KbM €HEpruiiHaTa e(peKTUBHOCT, JBYIIOCOYHUSI OOMEH Ha €HEeprus,
JUHAMHWYHOTO YTPABJICHHE HA CHEPrUMHUTE MOTOLUM U HAJEKIHOCTTA HA CHJIOBUTE €JIEKTPOHHH
ycTpoiictBa. Kiro4oBa npeanocraBka 3a yCKOPEHO M KOPEKTHO NPOEKTHPAHE € HAJINYMETO Ha
aJCKBaTHM MAaTEMaTHYeCKUM MOJEIU, KOWUTO II03BOJIABAT CUMYJIALIMOHHHU M3CICABAHUSA,
ONTUMHU3ALMS HA MapaMeTpu U OLEHKAa Ha PEKUMHU IIPU PEATMCTUYHM HATOBapBaHUs (HAIp.

CTaHJApTHW HUKJIN HA I[BI/I)KCHI/IG).

[IpencraBeHusT uMKbI myOnukanuu (mokasaren B.4) ¢opmupa soruyecku 3aBbplleH

MOHOTpaduyeH TPy, B KOUTO MOCIEeI0BATEIHO Ca PA3BUTH:

e MOJEIM 32 OLECHKA HAa CHEPrUiHUTE HYXIUM U pEKUMH Ha JBHKEHHE Ha

eJIeKTpuieckH TpaHcnopTHH cpenactsa (EV);

¢ MOJACIN U APXUTCKTYpPU Ha XI/IGPI/IILHI/I CHCpI‘I/II‘/’IHI/I HU3TOYHHIIH (TOpI/IBHa KJICTKa -

FC/6arepusi/yntpakonaen3atop- SC) v TIXHOTO YIpaBIICHUE;
e MojenupaHe u ontuMm3aius Ha asynocounu DC/DC npeobpasyBateny;

e MOJENHM M METOJIWKHU 3a cuMynanuu/mpoektupane B cpean MATLAB/Simulink u
PSIM, BKIIIOYUTENHO 3a 3apsAIHU MPUIOKEHUS U BUCOKOE()EKTUBHHU TOMOJIOTHUU3A

peaji3anusia Ha CUJIOBH CIICKTPOHHU YCTpOﬁCTBa.

Pasrnexxnanute mpeoOpa3yBaTellHM yCTPOMCTBA M CHCTEMH 3a YIIpaBlIeHHE ca 0a30BU
€JIEMEHTH Ha CbBPEMEHHHU aBTOMATU3UPAHU €JIEKTPO3aXpaHBAIlld U €HEPTHUIHU CUCTEMH, KOETO
oOycnaBsi Bpb3KaTa C HaydHarTa CIEUATHOCT ,,EleMeHTH M yCTpoWCTBa Ha aBTOMAaTHKaTa U
M3YHUCIUTENHATA TeXHHUKA“. LIUKBIBT ce Xapakrepusupa ¢ IMOCIEIOBATEIIHO METOAOJOTHYHO

HaArpakJaHe U MPUTEKaBa XapaKTePUCTUKUTE Ha MOHOTpadUdeH TPY/I.

1.2. CucremaTu3anus Ha pe3yJTaTHTe

Hayunure pesynraTu OT MpeICTaBEHUTE MyOJIMKAlMKU ca 0O0O0OLIEHH B YETHPU OCHOBHU

HaIrpaBJICHUA, 06x13a111a1un CUCTCMHUA aHaJIu3 Ha eHepFHﬁHHTe npouccu B CICKTPUUCCKU
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MMPEBO3HU CPCACTBA U MPOCKTHPAHCTO Ha CHIIOBU CJIICKTPOHHU npeo6pa3yBaTeJm 3a TAI'OBU H

3apSAHU IPUIIOKEHHUS.

I. Mogenupane © OLEGHKA Ha EHEPTMMHHUTE PEKUMHU Ha  EIEKTPOMOOWIN
(YcKkopeHue/cripane) 1 onpeeissHe Ha eHePTUiHU [IUKIJIN MIPU CTaHJAPTHU [UKIU Ha JIBIXKEHUE

— nyomukanuu [B.4.3], [B.4.8].

2. ApxuTekTypu U Mojenu Ha xubpuanu eHepruitHn usrtoununu (FC/Gatepust/SC) u
yIOpaBjieHHEe Ha €HEPrMMHUTE MOTOLM IpPU CTAaHAApTHU LUKIM Ha aBwxkeHue (driving cycles)

nyonukaruu [B.4.1], [B.4.9], kakTo 1 npuito)kHa peann3aiys 3a CACTEMH THIT yMeH JoM - [B.4.2].

3. Monenupane u ontumu3anus Ha asynocounn DC/DC npeoOpasyBaTenu ¢ OTYMTaHE Ha
3aryOuTe B CXEMHHTE €JIEMEHTH 3a IMPWIOKEHUS B €IIEKTPUUYECKU TPAHCIOPTHHU CPEICTBA —

nybnukauu [B.4.4], [B.4.5], [B.4.6].

4. MoJ1elTHO-OpUEHTUPAHO MIPOSKTHUPAHE U CUMYJIAIIMOHHU METOINKH, UMIUIEMAaHTUPAHU B
cpenn Ha MATLAB/Simulink u PSIM 3a cunoBu npeoOpa3yBaTenu U 3apsSAHU TPUIOKESHUS

(DAB, ZVS kBa3u-pe3onance Buck) — my6nukanuu [B.4.7], [B.4.10], [B.4.11].

[lomyyenuTe pe3yaTaTy HMaT  HENOCPEACTBEHO IMPAKTHMYECKO TMPUIOKEHUE B
IPOEKTUPAHETO, EKCIUIoaTaluATa M MOJEpHU3alusATa Ha CWIOBM EJIEKTPOHHU YCTOMCTBa U
CHUCTEMH, KaKTO M B pa3pa0OTBAHETO HAa HAJEKIHU U EHEPrMHHO €PEKTHUBHM EJIEKTPOHHH
npeoOpasyBarenu. B cBosiTa CbBKYIHOCT IyOnuKanuuTe (JOpMHUPAT 3aBbpILIEHa U CAaMOCTOSITEIHA
Hay4YHa pa3paboTKa, KOSATO 1Mo 00eM, ChIbpKaHWE W OPUTHHAIHU MPHHOCH € PaBHOCTOMHA Ha
MoOHOrpaduyeH Tpy1 1 000CHOBaBa MPEICTAaBIHETO M KaTO XaOWINTAIMOHEH TPYJ B KOHKypca 3a

3aeMaHe Ha aKaJIeMHYHATa JUIBKHOCT ,,ipodecop™.
1.3. Pe3romera Ha myO/auKanumuTe

B.4.1 Vacheva G., N. Hinov, An overview of the state of art of fuel cells in electric
vehicles, International Conference on Creative Business for Smart and Sustainable
Growth, CreBUS 2019, Sandanski; Bulgaria; 18 March 2019 through 21 March 2019,
pp. Article number 8840075, DOI 10.1109/CREBUS.2019.8840075

Jlunk: https://www.scopus.com/pages/publications/85073214474?0origin=resultslist

Pe3rome: [lyOnukanusra npenctasst 0030p Ha CbBPEMEHHOTO ChbCTOSIHUE U IPHIIOKUMOCTTA
Ha ropuBHuTe Ki1eTkH (fuel cells) B enexktpuyecku npeBo3Hu cpeacTsa. Pasrieganu ca mpUHIUIBT
Ha paboTa Ha TOPUBHATA KJIETKA, OCHOBHUTE APXUTEKTYPH Ha €JIEKTPOMOOUIN C TOPUBHU KIETKU
U IIPUYMHUTE BOAOPOIBT J1a CE€ pasIVIek[a KAaTo MEPCIEKTHBA 32 TPAHCIOPT C HUCKUA €MHCHHU.
JIONIBIIHUTETHO € HAalpaBEeH aHAIIMTUYEH MpeEriie]] Ha Bb3MOXHOCTHUTE 34 ,,3€JI€HO" IPOU3BOICTBO

Ha BOAOPOMA, BKIIFOUUTCIIHO YPEC3 CICKTPOJIM3a, U € NPCACTABCH IMPUMCPCH MOAXO0/] 3a OLICHKA Ha

R
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TEXHUYECKH M HMKOHOMHMYECKHM IMapaMeTpd Ha CUCTEMa 3a IPOU3BOJCTBO Ha BOJOPOA (BKIL.
3aBUCUMOCT OT KOHCYMHpaHa €JEKTPOEHEprusi M MHBECTHLMOHHM paszxonu). llenrta e nma ce
000CHOBE poJIsiTa Ha TOPUBHUTE KJIETKU KAaTO €JIEMEHT OT ObJICIIN eJIEeKTPO3aBI)KBAHUS U J1a ce
ouepTasT MPAKTUYHU HACOKHU 3a peaju3alys Ha BOAOPOAHATa HH(PPACTPYKTypa B KOHTEKCTA Ha

€JIEKTPOMOOMITHOCTTA.

KioyoBn jgymMm: TOpUMBHHM KIETKH; BOJIOPOJ; €JIEKTPOMOOWIIN; EJIEKTPOJIU3a;

(bOTOBOJ'ITaI/II_[I/I; eHepFHﬁHH CHUCTCMHMH.

B.4.2 G. Vacheva, N. Hinov, Application of HEVs for Smart Home, 2nd Balkan Junior
Conference on Lighting, Balkan Light Junior 2019 - Proceedings, Plovdiv; Bulgaria;
19 September 2019 through 21 September 2019, issue 2, pp. Article number 8883655,
DOI 10.1109/BLJ.2019.8883655

JIunk: https://www.scopus.com/pages/publications/85075054118?origin=resultslist

Pe3rome: B cratusita e pasrieaana KOHUEIIMS 3@ U3M0J3BaHe HA XUOPUIHU €JIEKTPUUIECKU
npeBo3Hu cpeactBa (HEVs) kato wact ot cucrema 3a 3axpaHBaHe Ha ,,yMeH goM‘‘. HampaBeH e
0030p Ha ocHoBHuTe apxuTekTypu Ha HEV (mocnenoBarenHa, mocienoBaTesHO-TapajesiHa U
KOMIUIEKCHA), KaKTO M Ha KJIIOYOBUTE IIOJACHUCTEMH, KOUTO OIpPEAENsAT Bb3MOXKHOCTTA 3a
OT/laBaHE/ChbXpaHEHHE Ha €Heprus — OaTepuiiHM TEXHOJOTMHM U CHUJIOBa €JEKTPOHUKA.
[IpencraBenu ca MPUHIMIIY 32 UHTErpallks Ha (OTOBOJITAUYHA CUCTEMA, CUCTEMA 3a ChbXPaHEHUE
Ha €HeprusAra U MHBEpTOp (¢ 0OCHkKAaHEe HA MOJXOAM U THUIIOBE MHBEPTOPH) 3a peallu3upaHe Ha
ABTOHOMHO/PE3EepPBHO 3axXpaHBaHE M YIpaBlIeHHE Ha eHepruifHuTe mnorouu. l[lomguepran e
OOYyUUTETHUST U MPUIIOKHUSAT aCleKT: CUCTEMAaTa MOKE Ja CIIYXH KaTo IprUMep 3a KOMOMHUpaHe
Ha TPAHCIIOPTHA €HEpruifHa cucTeMa M JOMallHa MUKpPOMpeka, KakTo W 0a3a 3a IMOCJeaBaIio

pasmiupsABaHC ¢ KOMYHUKAIIUU, MOHUTOPHUHI' U HHTCIIUT'CHTHO YIIPABJICHUC.

KawuyoBu aymu: HEV; ymen nom; QoroBonrauiy; MHBEpTOp; Oarepuu; €HEprueH

MCHUKMBHT.

B.4.3 G. Vacheva, N. Hinov, V. Dimitrov, Research of Acceleration and Braking Modes
of Electric Vehicles in MATLAB/Simulink, 2019 42nd International Spring Seminar
on Electronics Technology (ISSE), pp. 3, 10.1109/ISSE.2019.8810283

JIunk: https://www.scopus.com/pages/publications/85072295318?origin=resultslist
JIunk: https://www.webofscience.com/wos/woscc/full-record/WOS:000507501000055

Pe3tome: [lyOnukanusaTa npencTaBs M3cieIBaHEe Ha PEeXKUMHUTE YCKOPSIBAHE U CITUpAHE Ha
eJleKTpuuecku aBToMoOmi ype3 moxen B MATLAB/Simulink. Pa3paboren e Mmonen Ha

CJICKTPO3aABMKBAHCTO U eHepFHﬁHHTe MNOoTOIHM, BKIIHOYBAIL CICKTPOABUTATCII, CHIIOBU
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npeoOpa3yBaTeny, MEXaHHYHA TPAHCMUCHS, KAKTO W BIUSHUETO Ha OCHOBHUTE CHIPOTUBIICHUS
Ha JBWKEHUETO (ThPKAISHE, aepOAMHAMUYHO CHIIPOTUBIICHHE U Ap.). MOJETBT ce M3MOJ3Ba 3a
aHaJINU3 HA TUHAMUYHUTE MPOIIECH U 3a OLIEHSBAaHE HA MOBEICHUETO MPU Pa3NuYHU NpoduiIn Ha
JBIDKEHUE, KAaTO 3a BXOJ € M3MO0J3BaH craHjaapTeH asurareiieH nukbi (UDS). [lokazano e u
CBHIIOCTaBsIHE/BEpU(PUKALIMS HA CUMYJAMOHHU pPE3yJTaTH C JaHHU OT OOpJ0oBa IHAarHOCTHKA
(OBD), koero yBenuyaBa JOCTOBEPHOCTTa HAa CHUMYJIAIMOHHHS monxona. IlpemmokeHoTO
MOJIeTIUpaHe € MPUI0KUMO KaKTO 33 MH)KEHEPHU aHAllM3M U ONTHUMH3AIUs, Taka U 3a o0ydeHue

110 CIICKTPO3aIBUKBAHUS U CUJIOBA CIICKTPOHUKA.

KawuyoBu aymu: enekrpomoOui; yckopenue; pekynepanus; MATLAB/Simulink;

JABUTI'aTCIIHU ITUKIIN, eHepFHﬁHI/I II0TOLIH.

B.4.4 G. Vacheva, N. Hinov, V. Dimitrov, Modelling of DC/DC Bidirectional Converter
for Electric Vehicles Application, 2019 42nd International Spring Seminar on
Electronics Technology (ISSE), pp. 4 10.1109/1SSE.2019.8810253

Jlunk: https://www.scopus.com/pages/publications/85072290674?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/WOS:000507501000029

Pe3tome: Cratusara e nmocBeteHa Ha Mojenupane Ha npynocouen DC/DC mpeobpasyBaren
3a IPUJIOKEHUS B €IICKTPUUIECKHU MPEBO3HU cpeicTBa. Pazpadoren e mogen B MATLAB/Simulink,
MpeHa3HaAuYeH 3a U3CieIBaHe U 00ydeHHe, B KOWTO C€ Pa3IiIek/ia yIPaBJICHHETO Ha CHePTUTHUS
MOTOK TpH 3apekJaaHe/pa3pekaaHe Ha CHEPrueH aKyMmMyJlaTop W B3aUMOJCHCTBHETO C
€JIeKTPOJIBUraTeN U JUHAMUKA HA MPEBO3HOTO CcpeAcTBO. CrenuaneH akUEeHT € MOCTaBEH BbpXY
BIIMSIHUETO Ha 33JIBUYKBAHETO KAaTO TOBAP C MPUOIU3UTEIHO TOCTOSTHHA MOITHOCT, KOETO € BaXKHO
3a aHaJM3 Ha YCTOMYHMBOCTTA Ha mpeoOpa3ysatens. [IpeacTaBenn ca CUMyJIallMOHHN PE3YITATH,
KOMTO TOKa3BaT yCTOMYMBO IMOBEJECHHE HAa CXeMaTa MPU PEKUMH IMOHMKaBaHe (Step-up) u
noBuIaBane (Step-down), kakTo ¥ MpocieasBaHe Mo 3aaaaeHn pedepeHTHH BEIUIUHU upe3 Pl-
peryiaTopu.

KaouoBu aymm: nsynocouen DC/DC; EV; nocrosana momuoct (CPL); ycroitunBocT;

MATLAB/Simulink; ynpasnenue.

B.45G. I. Vacheva, N. L. Hinov and B. N. Gilev, Optimization of Bidirectional
Converter for Applications in Electric Vehicles, 2019 IEEE XXVIII International
Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-4, DOI:
10.1109/ET.2019.8878490

Jlunk: https://www.scopus.com/pages/publications/85074920346?origin=resultslist
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Pe3tome: [lyOnmkanusara mpemnara Mmoaxoj 3a onTtuMmsaius Ha nBynocoueH DC/DC
npeoOpa3yBaresl 3a TPUIOKEHUS B EICKTPUUECKH TIPEeBO3HU cpenctBa. Pa3paboreH e
MaTeMaTHYeCKU MOJEN Ha TNpeoOpaszyBaTesls M € pealu3upaHa CHUMYJAllMOHHA cpela B
MATLAB/Simulink 3a aHanu3 Ha paOOTHH peXHMU M MPEXoAHHU mpouecH. DoKychT € BBpXY
n300pa ¥ ONTHMHU3ALMITA HA TACHBHHUTE €JIEMEHTH (MHIYKTUBHOCTH M KallallUTETH) C IeJ
nojo0psiBaHe HAa JAWHAMUYHHUTE XapaKTEPHUCTHKU (IMO-OBpP30 yCTAaHOBSBAaHE, KOHTPOJ Ha
MyJICAallMUTe W OrpaHWYaBaHE Ha MHKOBUTE CTOMHOCTH Ha TOKOBE U HAMPEKEHUS), KAKTO U
MOCTUTaHE HA MO-MOAXOAAIIN apaMeTpy Ha CUIIOBATa YacT MO OTHOIIEHHE Ha radapuTH, Maca u
neHa. llpencraBeHn ca CHUMyNAIMOHHH PE3YATaTH, KOWUTO WIIOCTPUPAT BIHSHUETO Ha
ONTUMU3ANMATA BBPXY KIOUOBH BEJIUYMHHU Ha MpeoOpa3yBaTelsl U KAYECTBOTO Ha MPEXOTHUTE

IPOLIECH.

KiaouoBu AYMHU: CJ'ICKTpOM06I/IJ'H/I; ABYIIOCOYHU Hp606paSyBaTCJII/I; MaT€MaTUu4HO

monenupane; ontumusanus; MATLAB/Simulink.

B.4.6 V. Dimitrov, N. Hinov and G. Vacheva, Switch Function Modelling of
Bidirectional DC-DC Converter, 2020 XXIX International Scientific Conference
Electronics (ET), Sozopol, Bulgaria, 2020, pp. 1-4, DOI:
10.1109/ET50336.2020.9238183

Jlunk: https://www.scopus.com/pages/publications/85097076295?0origin=resultslist

Pe3rome: B crartusta e mpemiokeH o0o0meH wmozen Ha aBynocounn DC/DC
npeoOpasyBarenu, 0a3upaH Ha mpeBKiIrouBarenHa GyHkims (switch function model), mpunoxum
3a CHJIOBH TOIOJIOTHH B €JIEKTPUUECKU MPEBO3HU CPEICTBA, MPU KOUTO C€ M3MOJ3BAT KacKaJaHa
WJIM TMapajieliHa apXUTEeKTypa MpU HAJIM4YKUE Ha MOBEYE OT €IMH €HEPrHeH M3TOYHUK. MoensT e
pa3paboTeH Taka, uye Ja ONKMCBa HE CaMO MJCAU3UPAHUTE €JIEKTPOMArHUTHHU MPOLECH, HO U
OCHOBHUTE KOMIIOHEHTH Ha 3aryoure: 3aryOM 0pH MPEBKIIOYBAHE M TMPOBOJUMOCT B
MOJIYITPOBOJTHUKOBUTE €JIIEMEHTH, KaKTO W 3aryom, cBbp3aHu ¢ ESR Ha cwmoBust mpocen.
HatoBapBanero e (popmupano Ha 0aza M3MCKBaHMS KbM MPEBO3HO CPEICTBO, ABUKEIIO CE€ IO
cragaapTHus UK WLTC, koeTo mpaBu pe3ynTaTuTe peleBaHTHU KbM PEAJHU PEKHUMHU Ha
pabota. Ilo To31 Ha4YMH ce OCUTypsiBa paMKa 3a CPAaBHUTEJICH aHAJIN3 HAa apXUTEKTYPU U PEXKUMH,

KaKTO U 3a OLIEHKA Ha EHeprUilHKs 0OMEH MpH JIBYIIOCOYHO IIpeoOpa3yBaHe.

KuarouoBu aymm: cuinoBu npeobpasyBatenu; mojenupane; switch function; aBynocouen

DC/DC; 3aryou; WLTC.
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B.4.7G. I. Vacheva and N. L. Hinov, Mathematical Modeling and Simulations of
DC/DC Converter in PSIM Environment, 2020 XI National Conference with
International Participation (ELECTRONICA), Sofia, Bulgaria, 2020, pp. 1-4, DOI:
10.1109/ELECTRONICA50406.2020.9305146

Jlunk: https://www.scopus.com/pages/publications/85099880148?origin=resultslist

Pe3tome: IlyOnukanusTa npeicTaBsi METOJIMKA 32 MATEMAaTUYHO MOJICTTUPAHE U CUMYJIAlUs
Ha DC/DC Buck npeobpasysaren B cpena PSIM, nHacoueHa kbM y4eOHU M JE€MOHCTPAIMOHHU
nenu. [IpencraBen e kpaThk 0030p Ha Bb3MOkHOCTHTE Ha PSIM (OMOIMOTEKH, HHCTPYMEHTH U
OpraHM3alys Ha CHMYJIAIIMOHHUS TPOIEC), Clel KOETO € H3BEACH MaTeMaTH4YeH MOJeN Ha
MOHIDKABaIIUs mpeoOpa3yBaTell Ype3 YpaBHEHHS, ONMKCBAIIN BPH3KUTE MEXKIY HAMPEKCHUS U
TOKOBE B MHIYKTUBHOCTTA M KOHJeH3aTopa. MoaensT e peanusupad B PSIM u ca npoBenenn
cuMmynanuu npu Bapupane Ha L u C, KkaTo € aHAIM3UPAHO BIUSHHUETO UM BBPXY HU3XOTHOTO
HaIpeXXeHUe, MyJIcallMuTe M TOKa Mpe3 MHAYKTUBHOCTTAa. MeToaukata € MpeAcTaBeHa KaTo
npuioxkuMa u kbM apyru DC/DC tononoruu u moaxofsina 3a UHTErpupaHe B 00YYEHHETO MO

CHJIOBA €JICKTPOHKKA, BKIFOUMTEIIHO B EJICKTPOHHO 00yueHue (e-learning).

Karouosu nymu: DC/DC; buck; PSIM; maremarnuno moaenupane; ooyuenue; e-learning.

B.4.8 N. Hinov, G. Vacheva and B. Gilev, Mathematical Model for Determination of
Energy Cycles in EVs, 2020 24th International Conference Electronics, Palanga,
Lithuania, 2020, pp. 1-5, DOI: 10.1109/IEEECONF49502.2020.9141569

Jlunk: https://www.scopus.com/pages/publications/85092001323?origin=resultslist

Pe3rome: Cratusdara npejjara MaTeMaTHUeH MOJIEN 32 ONPEEIIIHE U aHAJIW3 Ha EHEPTUMHU
UUKIA ¥ €HepruiHU TOTOLUM NpHU E€IEKTPUUYECKH NpeBO3HU cpenctBa. llenTta e cwh3maBaHe u
eKCIIepUMEHTaTHa BepuUKams Ha MOJEN, KOWTO ONMCBa W3MEHEHHWETO Ha (QU3WYHH U
EHEePTUIHY MapaMeTPpH MPH YCKOPSBAHE U CIIUPAHE, KaTO CE OTYUTAT OCHOBHUTE CHIPOTUBIICHUS
Ha JIBIYKEHUETO — aePOAMHAMUYHO CHIIPOTHUBIICHHE, CHIIPOTUBIICHHUE MTPH ThPKaJIIHE U HAKJIOH Ha
nbTs (grade). [TogxoabT € HACOUYEH KbM MPaKTUKATa HA H3MUTBAHUS HA ACU-TUHAMOMETHP MpU
W3IIBIHCHHE Ha CTaHJAAPTHU [HKIH, KBJIETO € HEOOXOJAMMO PEaTHMCTHYHO OIICHSBaHE Ha
noTpeOeHaTa U BH3CTAHOBEHATa CHEPrus, KAKTO M HATOBApPBAHETO HA €HEProaKyMyJIHpaiiara
cucreMa. IlpencraBeHu ca cuMyJalldyd TIPW CTaHIAPTHU IUKIW Ha aprkeHuwe (Harmp. WLTC),
KaKTO U OOCHKJIAaHE HAa PE3yJITAaTUTE W MPHIOKUMOCTTa UM TPH M3MUTBAHHS U CPaBHUTEIICH

AHaJIN3 Ha MapaMCTPUTEC HA pa3JIMIHN GJ'IGKTI)OMO6I/IJ'II/I.

Karwuosu AYMMU: GJ'IGKTI)OMO6I/IJ'II/I; ABUTaTCJIHU LUK, CHCPTHUCH 6anch; CBIIPOTUBJICHUA

Ha IBHMKCHHUECTO, MOACIIMPAHEC.
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B.4.9 N. Hinov, V. Dimitrov and G. Vacheva, Mathematical Modelling and Control
of Hybrid Sources for Application in Electric Vehicles, 2020 24th International
Conference  Electronics, Palanga, Lithuania, 2020, pp. 1-5, DOI:
10.1109/IEEECONF49502.2020.9141609

Jlunk: https://www.scopus.com/pages/publications/85091984675?0origin=resultslist

Pe3ome: IlyOnukanmsra pasriexia MOJCIUpPaHe U yNpaBIeHUE Ha XUOPUACH €HEPrUeH
U3TOYHHUK 33 €JIEKTPUYECKO TPEBO3HO CPEICTBO, CHCTaBEH OT TOpHUBHA KJEeTKa U
cynepkonaen3atop, cBbp3anu upe3 DC/DC mnpeoOpasyBatenu. PaspaboteH e IsutocTeH
CUMYJIALIMOHEH MOJZIE] HAa MAJIKO €JIEKTPUYECKO IIPEBO3HO CPEACTBO, BKIIOYBAIl E€HEPTUHHU
U3TOYHHIIM, CWJIOBH IpeoOpa3yBaTeid, YNpaBisABAIld KOHTYPH M MEXaHWYHATa 4acT, KaTo
HATOBAapPBAHETO CE 3a/iaBa 4pe3 JABUTATEIICH IHUKBI (CKOpocTeH mpodui). AHaAIM3UpaHU ca JBE
TOTMOJIOTMH — KacKa/Ha U MapaJiellHa — U ca peajlu3upaHy pekUMU Ha paboTa KaTo MpeiaBaHe Ha
€HEeprusi, CbBMECTHO pa3pekIaHe M peKylepalus, Taka 4e CYyNepKOHIEH3aTOphT JAa IMoema
JUHAMUYHUTE KOMIIOHEHTH Ha HATOBApBAaHETO, a TOPUBHATA KJETKa Ja paboTu B MO-CTaOUIICH
pexum. IIpeacraBeHn ca CUMyJIALIMOHHM PE3YJITATH 3a €JIEKTPUUECKH M MEXAHUYHM BEJIIMYMHU
(TOKOBe, HANpeXEeHMsI, MOIIIHOCT U €Heprus) u ca (GopMmyiaupaHu U3BOAM 3a MOBEIECHUETO Ha

cucTeéMarta 1npu pCaluCTUYHN PEXKUMHU Ha IBUXKCHUC.

KarouoBu AYMMU: XI/I6pI/I,Z[eH HU3TOYHUK; TOpUBHA KJICTKA, CYIICPKOHACH3ATOP, ABYIIOCOYHH

DC/DC; ynpaBneHue; cuMmyiaims.

B.4.10 G. Vacheva and N. Hinov, Modelling of Dual Active Bridge Converter for
Application in EVs Charging Station, 2022 13th National Conference with
International Participation (ELECTRONICA), Sofia, Bulgaria, 2022, pp. 1-4, DOI:
10.1109/ELECTRONICA55578.2022.9874424

Jlunk: https://www.scopus.com/pages/publications/85139010285?0origin=resultslist

Pe3rome: Cratusara npeactaBs MareMaTHaHo Mozenupane Ha Dual Active Bridge (DAB)
DC/DC mnpeobpa3yBaren 3a NpUIOKEHUE B 3apsiAHA CTAHIMS 3a €JIEKTPOMOOWIN C JIBYIIOCOYEH
€HEPrueH MOTOK M Bb3MOXKHOCT 3a MHTETpalysl Ha eHepruiiHo cbxpaHenue. [lokaszano e, ye DAB
TOTMOJIOTHATA € MOJAXOsIa 3a YIpaBIeHUe Ha MPeHoca Ha MOIIHOCT upe3 ()a30BO OTMECTBAHE
MEX]y /JBaTa aKTHUBHU MOCTA, KOETO YJECHSBA PealU3UpaHEeTO Ha BYIOCOYHO MpeodpasyBaHe.
Mopnenst € peanuzupan B PSIM, kato ca npeacraBeHr mapaMeTpyu M CUMYJIALMOHHU Pe3yiTaTh
3a BapHaHTH C M 0€3 BXOJEH KOHJECH3aTOp M ca OOCHICHH pPAa3IMKATE B TUHAMUKATA H
YCTAHOBSIBAHETO Ha W3XOAHMTE BenuuuHU. IlyOsumkanusTa apryMeHTHpa HMPUIOKHMOCTTA Ha

MOZCJIa KAKTO 3a ONTHUMH3AlWA Ha CJICMCHTU IIO PA3JIMYHHU KPUTCPpUU (C(beKTHBHOCT, 3aFY6I/I,
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JTMHAMUKA), Taka ¥ 3a 00y4eHHe W BU3yalM3allisl Ha YIPaBICHUETO Ha CHEPIUHHUTE MOTOIH B

CHCTEMHU C JIBYIIOCOYHO IPeoOpa3yBaHe.

KumrouoBu nymu: Dual Active Bridge; 3apsinHa crannms; aBynocoyna koHBepcus; PSIM;

MOZCIINPAHE; eJ]eKTpOMO6I/IJ'II/I.

B.4.11 N. Hinov, Model-Based Design of a Buck ZVS Quasi-Resonant DC-DC
Converter, 2022 V International Conference on High Technology for Sustainable
Development (HiTech), Sofia, Bulgaria, 2022, pp. 1-6, DOI:
10.1109/HiTech56937.2022.10145536

Jlunk: https://www.scopus.com/pages/publications/85163326634?origin=resultslist

Pesome:  [lyOnmkanmsara  pasriexxaa — NOHWkKaBall — kBasupesoHaHceH  DC/DC
npeoOpasysares Tun Buck ¢ meku komyTauuu (soft-switching) B pexuM Ha NpeBKIIOUBaHE MIPU
HYJICBO HanpexxeHue (ZVS) u npeiara Mo ieiHO-0a3upaH 1moaxo/1 3a npoekrupane (model-based
design). OOchaeHM ca TPUHIUOBT HAa padoTa M OCHOBHUTE 3aBHUCHMOCTH, OIHMCBAIIU
€JIGKTPOMarHUTHUTE MPOLIECH, KaTO € U3BEJEH MaTeMaTH4eH MOJEN Ha KBasupe3oHaHceH Buck
npeoOpa3yBares B pexxum ZVS. Upe3 4HCICHH €KCIEPUMEHTH Ca OINpPEeNICHH IMOAXOJSAIIN
CTOMHOCTH Ha PE30HAHCHUTE €JIEMEHTH C 1I€JI HaMaJlsIBaHE Ha HAIpPEKEHOBOTO HATOBapBaHE Ha
CUJIOBHSI KJIIOY M MOJNIOMarane Ha nocturaneto Ha ZVS. [logqueprana e posnsita Ha MOAEIUPaHETO
KaTO CPEeACTBO 3a FapaHTHUpPAHE Ha M3XOJHUTE MOKA3aTeNIM U 3a MOBHIIABaHe €(PEeKTUBHOCTTA Ha
NPOEKTHPAHETO U OOYYEHHETO IO CHJIOBA EJIEKTPOHHMKA, C AaKIEHT BbpPXYy HaMallsgBaHE Ha

KOMYTAllMOHHUTC 3ary61/1 qpe3 pC30HAHCHU TCXHUKH.

KawuyoBu aymm: kBasupesoHaHceH mpeoOpasysaren; ZVS; Buck; model-based design;

OINITUMHU3AI A, CUJIOBA CIICKTPOHUKA.
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2. HAYUHHU TPYJOBE, U3BbH BKJIIOYEHUTE B PABHOCTOMHU HA
MOHOI'PA®OUYHMUA TPY (ITOKA3ATEJIT)

2.1. IlyoankyBana moHorpadgus, KosiTo He € NMpeJcTaBeHa KATO OCHOBEH Xa0MJIMTANMOHEH

Tpya (IOKA3ATEJI I'.5)

I'.s1 Hinov, N. DC/AC Converters; MDPI: Basel, Switzerland, 2025;
https://doi.org/10.3390/books978-3-7258-4057-1

Pe3rome:

OcHoBHa TeMa Ha MOHOTPaUYHUS TPY]] € aHAIU3BT, MOJACITUPAHETO U MPOESKTUPAHETO HA
DC/AC mnpeobpa3yBatenu (MHBEPTOPH) KAaTO KIIOYOBH €IIEMEHTH HAa CHBPEMCHHHTE CHIIOBO-
€JIEKTPOHHHU €HEepruiiHu cucteMu. MoHorpagusiTa € HacoOueHa KbM H3TPaKJAaHETO Ha €/IMHHA,
nocienoBarenHa U Gpu3nuecku 000CHOBaHA METOJIOJIOTHS 33 M3CJIEeIBaHE HAa PA3JIMYHU TUIIOBE
asronoMHu DC/AC mpeoOpasyBareny, WU3MOJ3BAaHM B MNPOMUIIIEHATa EJICKTPOHUKA,

CJICKTPO3aABMIKBAHUATA, eHepFHﬁHHTe CUCTCMHU U TPAHCIIOPTA.

W3cnenaBaHeTo € CTpYKTypUpaHO B HIKOJIKO JIOTUYECKU CBhpP3aHU YacTu. B mbpBara yacr ca
pasriefgaHu npuHOUNHUTEe Ha padorta n kiacudukanusta Ha DC/AC npeoOpasyBarenure, KaTto
OCHOBHOTO BHMMaHHE € HACOYCHO KbM aBTOHOMHHTE WHBEPTOPH — HA TOK, HAa HAIMPEIKCHHE H
pe30HaHCHU. AHAM3BT ce 0a3upa Ha U3CJe/IBaHE HA €NEKTPOMArHUTHHUTE MIPOIECH B CUJIOBHUTE
BCpUI'U U TIIO3BOJIABA SICHO pPa3rpaHUvdaBaHC Ha 0COOEHOCTUTE Ha PA3JIMYHUTE TOIIOJOTHU H

pexumu Ha padoTa.

Btopara yacTt e mocBeTeHa Ha aHaTUTHYHOTO u3cinensane Ha DC/AC npeobpa3yBaTenuTe,
BKJIFOUMTEIJIHO JIeTaliIeH aHallu3 Ha MHBEPTOPHU Ha TOK M MHBEPTOPU Ha HAIIPEKEHUE, KaKTO U Ha
pasInYHM BAapHMAHTU Ha PE30HAHCHU IpeoOpasyBarenu. OcoOeH akIEeHT € IMOCTaBEeH BBPXY
pa3paboTBaHETO U MpUJIaraHeTo Ha YHU(UIIUPAH aHATUTHYEH TI0/IX0/1, OCHOBaH Ha €KBUBAJIEHTHH
RLC monenu, KoWTo 103BOJIsIBAa CHIIOCTAaBUM aHAJIU3 HA PA3JIMYHU CXEMH U PEKUMU Ha KOMYTalus

(TBBpAA U MEKa KOMYTallus).

Tpertara gact pasraexaa monenupaneto Ha DC/AC npeoOpasyBarenuTe ¢ el U3CJIe/IBaHe
Ha TPEXOJHH M YCTaHOBEHHW mporecd. lIpencTaBeHn ca crenuamv3HpaHd MaTEeMaTHYECKH H
CUMYJIALIMOHHU MojenH, peanusupanu B cpenute MATLAB/Simulink u LTspice, kouto
OCUTYpSIBAT aJICKBAaTHO OIMCAaHME Ha JMHAMHUKAaTa Ha CHUCTEMUTE B DPA3IUYHU PEKUMH —
HETIPEeKbCHAT M MPEKBbCHAT TOK, KAKTO M IPH CIIOKHHM PE30HAHCHU CTPYKTYpH. Monemute ca
pa3paboTeHH ¢ OrJie[ Ha MH)KEHEpHAaTa MPHJIOKMMOCT M BB3MOKHOCTHTE 32 ONTUMH3ALUS U

YUCJICHU CKCIICPUMCHTHU.
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UYerBbpTaTa yacT Ha MOHOTpadusITa € TMOCBETEHA Ha pa3pabOTBaHETO HAa YHHU(HUIIUpaHA
Merononorus 3a mpoektupane Ha DC/AC mpeoOpasyBarenu. Ha Gazara Ha aHaJIMTHYHUTE
3aBHCUMOCTH ¥ M3BEJICHUTE MPEIaBaTeIHU (PYHKIUH Ca MPEIUI0KCHA CUCTEMATHYHU TPOLICYPH
3a IPOEKTHUPAHE Ha PA3IMYHU TUTIOBE PE30HAHCHU U HHBEPTOPH HA HAMPEKCHUE. MeTOI0IOTHHTE
ca WIIOCTPUPAHHU 4pe3 MHOXKECTBO IPAKTHMUECKU MPUMEPH, BKIIOYBAIIM M300p Ha mapameTpu,

CUMYJIalIMOHHA BepI/I(i)I/IKaI_[I/IH 1 CPABHUTCIICH aHAJIM3 HA IIOJYUYCHUTE PE3YJITATHU.

Momnorpadusara o6o0maBa HaJx JBJITOTOJUIIHHUS H3CIEIOBATEIICKA W IIPETONABATEICKU
ONUT Ha aBTOpa B 00JacTTa Ha CUJIOBATa €JIEKTPOHMKA U MpeJylara LsIOCTeH, METOAO0IOTUIHO
U3IbpKaH M NPAaKTUYECKU OPHUEHTUPAH MOAXO0] KbM aHaJIN3a, MOJICIUPAHETO U MPOEKTUPAHETO
Ha DC/AC npeoOpasyBatenu. [lpeacraBeHure pe3yiTratd MMaT OPSKO NPUIIOKEHUE KAKTO B
WH)KCHEpPHATa TPaKTHKA, Taka U B OOyYEHHETO HAa CTYACHTH M JOKTOPAHTH B oOjacTTa Ha

CJICKTPOHUKATAa U eHepFHﬁHHTC CHUCTCMHU.

2.2. Hayynu ny0aukauuM B H3JaHUS, KOUTO ca pedepUpaHd W MHIAEKCHPaHH B

cBeToBHOM3BecTHH 0a3u (Scopus m Web of Science) — IOKA3ATEJI I'7

2.2.1 XapakTepHCTHKA HA MyOJUKAIIUATE

W3cnenBanusra B mMyOJMKalMUTE, U3BbH BKIIOYEHUTE B PABHOCTOMHU HAa MOHOTpapUUHMS
TPYA, ca rpyNHpaHyd B OCEM TEMAaTUYHU HAIIPABJIEHUsI, OTpa3sBaIl{ BOJCIINUTE HAYYHU U HAYYHO-
OPWIOKHU pe3yNTaTH: MOJETUpaHe U MpOEKTUpaHe Ha MpeoOpa3yBarenu, yHpaBiICHUE U
YCTOMYMBOCT, PE30HAHCHU CTPYKTYPH, BTpaJieHH CHCTEMH M 3apsIHU pPEHICHUs, 00yYUTEITHH
METOJIMKA U UHCTPYMEHTH, €KCIIEPTHHU (IIpaBUIia-0a3upaHu) MOJIeIH, €HepTruiiHa e(peKTUBHOCT U
kubepcurypHoct. [IpecTaBeHusT no-107y KpaTbK 0030p CHUHTE3UpPa ChIbPIKATEIHUTE aKLEHTH

Ha TPpyJOBETE IO HAIIPABJICHMS

1. Mogenupane, ananu3 u npoektupane Ha DC/DC npeobpa3zysarenu (000011eHr MOIEIH,

TOMOJIOTHH, TApaMETPUYHU BIUsHUS) — myonukanuu [.7.1], [T.7.6], [[".7.8], [[".7.25].

- B [I'.7.25] ca pa3zButu 0600111eHY (TeHEpATU3UPAHN) MOJICIIA HA IUPOUYNHHO-UMITYJICHU

(PWM) DC/DC rtomonoruu kato 6a3a 3a yCKOPEH aHaJli3 U CPAaBHEHUE Ha MTOBEICHUS/PEKUMHU.

- B [[.7.1] e peanmsupano w™ojnenupaHe u cumynanuss Ha push-pull DC/DC
npeoOpazysaren B cpeaa PSIM, ¢ HacoueHOCT KbM M300p Ha QUITHPHU €IEMEHTH M OIlEHKA Ha

IMPCXOJHHU IMPOUCCH.

- B [I'.7.6] e pasrppHaTa UAJOCTHA WHXEHEPHA JHHHUSA “MOJEN — IPOEKTUpaHe —

npototur” 3a cuaxpornern DC/DC npeobpazyBaren.
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- B [I'.7.8] e u3cienBaHo BIMSHUETO HA TOJEPAHCUTE HA TACHUBHUTE €JIIEMECHTH (BKIL
ESR/Temmniepatypun edekTH) BBpPXYy UECTOTHATA XapaKTePUCTUKA/IMHAMHUKAaTa Ha boost

npeoGpasyBaTeJI — Ba’KHO 3a pCAJIMCTHYHA OLCHKA Ha pa60TaTa " IPOCKTUPAHC.

2. CuHrtes, cpaBHeHHE M IM(POBA peain3alis Ha CUCTEMH 3a YIPABICHUE U YCTOHYHUBOCT
Ha DC/DC npeobpa3zyBatenu (model-based design, PID/MPC/NN, 1udbpoB KOHTpOJI,
stability) — nyomukanuu [I.7.13], [[".7.14], [T.7.17], [[".7.19], [[".7.24].

- Ily6omukanuure [I.7.24] wu [[.7.19] akumenTupar BBpPXY MOJIETHO-0a3upaH
CHUHTE3/CpaBHEHHE Ha METOJU 3a ympaiieHue — oT kinacudecku (PID) mo “mo-uHTenureHTHn” u
ONTUMU3AIMOHHU TOAXOAU (HAamp. MPEIUKTUBHO YIpPaBIEHUE, HEBPOHHU CTPYKTYpH) MpHU

KPUTEPUHU KaTO Kaue€CTBO HA PETYJIUPAHE U ITPUIIOKUMOCT.

- B [I'.7.13] e mpencraBeHa MeTOJMKA 3a OIICHKAa Ha KOHTPOJIEpM Ha TMOHMKaBalll
npeoOpasyBaren B cpena MATLAB/Simulink (¢ sicHo oOpa3oBaTenHO-TIpUIOKEH (OKYC:

rapaHTHpaHe Ha U3XOJHUTE TIOKA3aTeNN Ype3 MoJIeTTHa BepruUKaIus).

- B [I.7.17] e pasBut LTspice-6a3upan moaxoj 3a aHajIM3 Ha YCTOWYMBOCTTA Ha
NOBHIIIABAI TPEOOpazyBaTel, MOJIe3eH M KAaTO WH)XCHEPHA TNpoIeaypa, U Karo OOYy4HTENICH

HHCTPYMCHT (CTa6I/IHHOCT, 4Y€CTOTHHU MECTOOU, I/IHTepHpeTaHI/Iﬂ).

- B [[.7.14] ¢okychT e BBpXy XapAyepHa cucTeMa 3a IHM(pPOBO yHpaBiIeHHE Ha
HOBUILABALL IpeoOpasyBarell (MUKPOKOHTPOJIEPHA peanu3anus + ChbBMECTUMOCT C MOJEIHO-
OpPUEHTHPAHO TMPOEKTHUPAHE), KOETO €CTECTBEHO “‘CTHIBA’ B MOJIETO HA €IEMEHTH/yCTPOHCTBA Ha

aBTOMATHUKaTa U U3YUCIIUTEIHATA TEXHHUKA Ype3 HU(PPOB KOHTPOJI U BIPaJCHU aITOPUTMHU.

3. Pe3onaHcHHM mpeoOpa3yBaTeIl ¥ HHBEPTOPH: JHHAMHYHU TPOIECH, 0000IIEH aHAIH3

aBTOMATU3MPAHU W3MEPBaHUs/eKCTIepUMeHTH — myonmkanuu [I7.7.5], [T.7.7], [T".7.23].

- B [I.7.5] e npennokeH MpaKTHYECKH IMOAXOJ 3a IMOAOOpsSBaHE HAa JWHAMHMKATa Ha
pezonancen DC/DC npeoOpasyBaren upe3 aHalli3 Ha PEKUMHTE, CTapTOBa YeCTOTa U U300p Ha
U3XOJIEH KamaluTeT — C el MO-KPaTKH/MO-KOHTPOIUPYEMH MPEXOIHU TPOIECH U TMO-JIeCEeH

CHUHTC3 Ha YIIPaBJICHHUC.

- B[I'.7.7] e nannpaBen 000011IeH aHATN3 HA MapaeTHO-HATOBAPEH PE30HAHCEH UHBEPTOD,

ITOJIE3€H 3a CUCTEMATHYHO OIMHMCAHUEC Ha pa6OTHI/ITe PEXUMU U MTAPAMETPUIHUTE 3aBUCHUMOCTH.

- B [I.7.23] e peanmm3upaHa cucTeMa 3a aBTOMAaTU3UPAHO HM3MEPBAHE W YIPABIICHUE
(LabVIEW GUI) na LLC cTeHn, BKIIOUYUTETHO CTPYKTYpUpaHE Ha eKCIEPUMEHTH U ChbOUpaHe Ha

JTAHHU — KJIIOYOBO 33 BAJIMIUPAHE HA MOJICIN/PEXKUMHU U 32 00YUUTEIIHU JTAOOPATOPHUH.
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4. BrpameHM W WHTCIWTCHTHH CHUCTEMH 3a VYIPABICHUE/MOHUTOPHHT W  3apsIHU
npunoxenus (embedded control, smart monitoring, aBToMaTU3UpaHU U3MEPBAHUS) —

ny6mukaruu [I7.7.10], [[.7.15].

- B [I'.7.10] e pa3paboTeHa HHTETUT€HTHA CUCTEMA 32 yIpaBieHUue 1 MOHUTOpUHT Ha DC
nsuraten (Mukpokontponep + WiFi + MoOWIHO mnpuiokKeHHe) — TOKa3Ba MpaKTUYecKa

MHTErpalys “cujoBa 4acT + yIpaBlieHUEe + KOMYHUKaIUs .

- B[I'.7.15] e nanpaBena mpaktuyecka onenka Ha uHTeMrenTHo DC/DC pemenue 3a 06p3
3apsAn (MHTerpayiHa cxema bq25895), BKIIIOUUTENTHO CpaBHEHHE Ha peaiaHa e(PeKTUBHOCT CIIPSIMO
datasheet u BnusHue Ha komnakTeH PCB au3aiiH — TUNIMYeH HHXKEHEPHO-TIPUIIOKEH IPUHOC TPU

BIPAJICHU CUCTEMH U €HEPTUIHHO €(PEKTUBHH yCTPOUCTBA.

5. OOyuenue u pa3BOHKM/00pa3oBaTENHU IUIATPOPMH 33 EJIEKTPOHUKA, CHUJIOBA
eJIEKTPOHUKA M M3YHMCIMTENHU moaxoau (podortuka, Python, cumynanuonHu cpenu,

LabVIEW unctpymenTn) — nyonukamuu [I7.7.2], [[.7.3], [I".7.4], [T.7.9], [[".7.22].

- Ily6omukanuure [['.7.2], [[.7.9] pa3BuBatr maesTa 3a AOCThIIHA OO0y4YWTEIHA/pa3BOMHA
cpena (BKJI. open-source MOAXOAu W ‘“‘smart training” KOHIEMIIMM) 3a M0-ObpP30 HaBIIM3aHE B

IIpaKTHUKaTa.

- B [I.7.3] ce noka3Ba Python-6a3upano oOydeHue 1o eIeKTpOTEXHUKA 38 KOMIIOTHPHU
UH)KEHEpH, T.€. MOCT MEXIY HM3YUCIUTENHH Mozenu u kinacuuecku 3anaun (DC/AC ananus,

MIPEXOIHU TIPOLIECH).

- B [I'.7.4] e HanipaBeHO CHCTEMaTUYHO CpaBHEHHUE HA COPTYEPHU CPEIH 3a MOJCIIMPAHE
(LTspice/PySpice/Matlab-Simulink) — mone3no karo “kapra” 3a n360p Ha MHCTPYMEHT CIIOPE.

3ajJadarta.

- B [I'.7.22] e pa3paboten obpazoBatenen LabVIEW PWM renepatop 3a npuiaoxeHus B
DC/DC u DC/AC mnpeobpa3yBarenu — yao0eH 3a JIabOpaTOpHH CIICHAPWH W CBBbpP3BaHE Ha

TEOpHsITa C peasTHi CUTHAJIN/yIIpaBJIeHHUE.

6. Wudopmannonuu, ekcriepTHY (paBuiia-6a3upanu) U GOpMaIHU MOJETH 32 MHKEHEPHH
npunoxenus: (generalized nets, fuzzy rules, exkcnepTHH CHCTEMH/BHPTYaTHU

WHCTpYMeHTH) — myonukarmu [I7.7.11], [T.7.20], [[".7.21].

- B [[.7.11] ca mpemnoxenn wmoaenu ¢ o06oOmenu Mmpexu (generalized nets) na
KOHCTpYKIuH oT C MOT00HH €3HIH, ¢ uaes 32 HOpMaTU3UPaHO OMUCAHUE HA JIOTHKA/YIIpaBICHUE

(MIPHUIIOKUMO U TIPH MOJIEIMPaHE Ha YIPABJISIBAILY CTPYKTYpPH KbM HWH)KEHEPHU CHUCTEMH).
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- B|[I'.7.20] ca pa3paborenu pa3mMuTu mpoayKiuoHHH mpasuia (fuzzy production rules) za
OIICHKAa Ha MapaMeTpy Ha TOHWKaBaIll MpeoOpa3yBaTel MPU HEOMPEAETICHOCTH (TOJEPaHCH),

KOCTO nmoArioMara aHajin3a Ha 9yBCTBUTCIIHOCT U HAACKIHOCT HAa TIOBEACHUCTO.

- B [I'.7.21] e mnpeacraBeHa BHUPTyalHO-UHCTPYMEHTAJHA €KCIIEpPTHA CHUCTEMa 3a
exosiornyHa/eHepruitna ontumusanus (LabVIEW), HacodeHa KbM HHTEITUTCHTHO B3€MaHE Ha

petieHust 1 00ydeHUe Ype3 CUMYJIAIMOHHU CIICHAPHH.

7. EHepruiiHa eeKTMBHOCT U MHTEJIUIE€HTHA €HEpruiiHa MHPPACTpyKTypa (YMHH MPEKH,

OIICHKA Ha PEXXUMHU, HAJICKTHOCT/CUTYPHOCT) — myOnukanus [17.7.16].

- B [I'.7.16] e peamusupaHa oleHKa Ha CHepruiiHa eEeKTHMBHOCT B YMHHU Mpexu (Smart
grid) upe3 marematuuecko moaenupane u cumyaanuu (NEPLAN), BKIIOUHTEIIHO CpaBHEHHE HA
pexxumu ¢/6e3 PV, u u3Bexkaane Ha MH)KEHEPHH M3BOM 32 MO-TIOAXOASIIY TOUYKH 32 BKIIFOUBAHE

Ha 3apgaaHnu CTaHLII/II/I/C’bXpaHeHI/Ie C ICJI OrpaHrUYaBaHC Ha IMUKOBC.

8. Kubepcurypnoct Ha loT/Brpagenu ycTpoicTBa M MPAaKTUYECKH IMOAXOAM 3a 3alUTa

(Raspberry Pi, [oT 3a MCII) — my6nukanuu [['.7.12], [T".7.18].

- B[I'.7.12] e npoBeacHo naeHTUGUIMPAHE U U3CIIeIBAHE Ha ySI3BUMOCTH Ha Raspberry Pi

YCTPOICTBA ¥ MEPKH 32 3aIUTa (BKJI. €KCIIEPUMEHTAJIEH ITOAXO0N).

- B [I'.7.18] ca cucremaru3upaHu pUCKOBE W MPAKTUYHHU PEIICHUS 32 KUOSPCUTYPHOCT Ha
IoT 3a Manku u cpeaHu mnpeAnpusitTas (kpunrorpadcka 3amuTa, MOJIUTUKH 3a JIOCTHII,

0OHOBSIBaHE, OPTaHU3AIIMOHHU MEPKH).
2.2.2 Pe3oMera Ha MYyOJIUKANMUTE

I'.7.1 G. I. Vacheva, K. Genev and N. L. Hinov, Modeling and Simulation of DC-DC
Push-Pull Converter, 2022 57th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST), Ohrid, North Macedonia,
2022, pp. 1-4, DOI: 10.1109/ICEST55168.2022.9828584

Jlunk: https://www.scopus.com/pages/publications/85136104336?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/W0OS:000948177200069

Pe3tome: B cratusta e pazpaboren maremarudecku moaen Ha DC—DC npeoOpa3yBaten TUIl
Push-Pull u e peanu3upana cxema 3a cumysnaius B cpeaa PSIM. MojensT 1mo3BojisiBa aHAINU3 U
IpoBEpKa Ha METOJMKATa 3a MPOEKTHpaHE M MOXKE Ja Ce H3MOJ3Ba B MPUIOKEHHS KaTo
doTOBONITANYHH CHUCTEMH M MpPEKOBO-CBbP3aHM EHEpruHuW pemieHus. Ha ©6a3a Ha
CUMYJIAIUOHHUTC PE3YJITAaTU Ca OIIPCACIICHU CTOMHOCTH Ha U3XOOHUTC (pI/IJIT'LpHI/I CJICMCHTHU C 1ICJ1

MHHHUMAJIHa MOPOABL/DKUTCIHOCT HaA MNOPCXOAHUSA MPOoHEeC MW alCpuOJHUYCH XapaKTCp Ha
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YCTAaHOBABAHCTO. HOJ’IyLIeHI/ITC pe3yiTaTu Ca NPUIIOKHNMHU 3a O6y‘IeHI/IC 110 CHUJIOBA CJICKTPOHUKA U

3a moArnomMaraHe€ Ha CUHTE3a Ha YIIPaBJICHUC.

Kawuwou aymm: Push-Pull; DC-DC mnpeoGpa3syBatenn; MaTeMaTHUECKO MOJEIHPAHE;

cumynauus; PSIM/PowerSim; npexonxu npouecH; pUiaTpoen elreMeHTH.

I''7.2 T.H. Hranov and N. L. Hinov, Open Source Robotics Platform for Educational
Purposes, 2023 International Scientific Conference on Computer Science (COMSCI),
Sozopol, Bulgaria, 2023, pp. 1-4, doi: 10.1109/COMSCI159259.2023.10315950

JIunk: https://www.scopus.com/pages/publications/85186379609origin=resultslist

Pe3rome: IIpencraBsena e pa3pabotka Ha ruiatdopma 3a poOOTHKA C OTBOPEH KO, HacoueHa
KbM JOCTBIIHO W MNPUIIOKHO OPHUEHTHPAHO BbBEXIaHe B obOsacrra. [lmatdopmara BKITIOYBa
XapAyepHU peleHus, 6a3upaHu Ha YTBBPJACHH OOIIHOCTHHU IMPOEKTH, U MPHIOXKEH codryep ¢
MoayiHa apxuTekTypa. llogxombT He e 00BBp3aH € KOHKPETEH THUI poOOT U I03BOJISABA
IPEHOCUMOCT KbM pa3iMuyHU pOOOTH3UPAHU CHUCTEMH M KOH(UIYpUpaHE CcHOpen IeinTa
(aHaJIOTUYHO HA MOJYJHOCTTA MPH MEPCOHATHUTE KOMITIOTPH). AKIEHTHT € BbPXY MPOCTOTa U
HAJIeKIHOCT 4Ype3 MHHHMHU3UpPAaHE Ha 3aBUCUMOCTUTE, MAaKCUMAJHO H3IOJI3BaHE HAa HAJIUYHU
copryepHrn OMOIMOTEKM M ONPOCTEH XapayepeH au3aiiH. 3ama3eHa € BB3MOXKHOCT 32
pasiupsiBaHe KbM CUCTEMHU C KOMITIOTHPHO 3peHHE, U3KYCTBEH MHTEJIEKT U MHTEPHET Ha HelaTa

(1oT).

KurouoBu gymu: poGoTrka ¢ OTBOpEH KOJ; oOpa3oBaTenHa rardopma; MOIyJIHA CUCTEMU;

Brpajaenu cucremu; DC/DC nmpeobpa3zysarenu; DC 3ansmxksane; [oT.

7.3 S. Popov and N. Hinov, Python Based Electrical Engineering Training for
Computer Engineers, 2023 International Scientific Conference on Computer Science
(COMSCI), Sozopol, Bulgaria, 2023, pp. 1-5, DOI: 10.1109/COMSCI159259.2023.10315903

Jlunk: https://www.scopus.com/pages/publications/85186343227?origin=resultslist

Pe3tome: CraTtusita pasriexia Bb3MOKHOCTUTE Ha Python 3a permaBane Ha 3a/1auu OT Kypca
M0 eNEeKTPOTEXHHUKA U EJIeKTPUYECKH BEPUTH, KaTO MO TO3HM HAUWH IMOANOMara o0y4eHHeTo Ha
CTYJIEHTH OT KOMITIOTHPHUTE CHEIHMATHOCTUA Ype3 MO3HATH MPOrpaMHU a0CTPAKIIUUA U MOJIEIH.
HO,Z[XOI['I)T aapecupa TUIIMYHH 3aTPYAHCHUA IIPU YCBOSIBAHC HaA aHAJIM3W B IMOCTOSAHHOTOKOB U
IMPOMECHIIMBOTOKOB PCIKUM. HpeJICTaBeHI/I ca MMPUMEPHU 3a U3CJICABAHC HAa MPECXOJHU U YCTAHOBCHU
MPOILECH B PA3NUYHU EIEKTPUUYECKH BEPUTH, H3MOJI3BaHM B OO0y4eHHETO B TeXHHUYECKU
yauBepcutreT — Co¢us. IlocoueHn ca ¥ HOAXOAAIIM MHCTPYMEHTH/CPEIHM 3a CUMYJAIUS H

MOZACIINPAHE, KOUTO YJICCHABAT MPAKTHYCCKATA pa60Ta.
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KarouoBun aymu: Python; oOyueHue mo eneKTpOoTeXHHKA; KOMIIOTBPHO MOJEIHPAHE;

eJIEKTPUIECKU BepurH; npexoanu nporecu; LTspice; PySpice.

I'.7.4 S. Popov and N. Hinov, Comparative Analysis of Software Environments for
Computer Modeling in Electrical and Electronic Engineering, 2023 International
Conference on Information Technologies (InfoTech), Varna, Bulgaria, 2023, pp. 1-6, DOI:
10.1109/InfoTech58664.2023.10266895

JIunk: https://www.scopus.com/pages/publications/85175245959origin=resultslist

Pe3tome: [IpencraBen e cpaBHUTENEH aHAIN3 HA IIUPOKO M3MOJI3BAHU COPTYEPHH CPEU 3a
KOMITIOTBPHO MOJEIUpAaHe M CUMYyJalMs Ha eJIeKTPUYECKH M eleKTpoHHu cxemu: LTspice,
PySpice 1 MATLAB/Simulink. O600menu ca cuimHute U ciaabuTe CTpaHM Ha BCsSKa Cpeaa,
HAJIMYHUATE OMOJIMOTEKN U BUAOBETE aHAIM3H. Pasriiejany ca M3Mmoa3BaHUTE YUCICHH METOMIU 32
pemiaBaHe Ha MOJENUTE M BB3MOKHOCTHTE 3a BH3yaJlu3alus Ha pesynrature. M3Boaure ca
HACOYCHM KBM TIOANIOMaraHe Ha wn300pa Ha TOAXOASI] HHCTPYMEHT KaKTO 3a HAay4YHH

H3CJICABaHWA, TaKa U 3a 06yquHe B 00J1aCTUTE CJICKTPOHUKA U CIICKTPOTCXHUKA.

KiaouoBu AYMH: KOMIIIOTBPHO MOACIUPAHE;, CUMYJIallUA; CJICKTPOHHHU CXEMU; LTSpiCC;

PySpice; MATLAB/Simulink; uncnenn meroau.

I''7.5 N. L. Hinovand T. H. Hranov, Practical Approach for Improving the Dynamics
of the Resonant DC-DC Converter, 2021 25th International Conference Electronics,
Palanga, Lithuania, 2021, pp. 1-5, doi: 10.1109/IEEECONF52705.2021.9467462

Jlunk: https://www.scopus.com/pages/publications/85114282042?origin=resultslist

Pe3iome: M3cnenBano e BIMSHUETO Ha paOOTHUTE PEKUMU (CTOHHOCTTA HA U3XO/IHUS TOK),
HayaJHaTa 4ecToTa M M300pa Ha M3XOJEH KalaluTeT BbpPXY JMHAMHMKaTa Ha MOCJIEI0BaTENIEeH
pesonancer DC-DC mnpeoOpasyBaten. OLeHEHO € OTpaXEHHETO Ha Te3u (aKTOPH BBPXY
MPOABJDKUTCIIHOCTTA U XapaKTEpa Ha MPEXOJHUTE MPOUCCH KAKTO ITIO OTHOUMICHUEC Ha U3XOJHOTO
Halpe)XeHne, Taka U B Pe30HaHCHHUsA MHBepTOp. Ha Ta3m ocHoBa moraT ma ObJar ompenensHH
ONTUMAJIHU CTOWHOCTHM Ha TMapaMeTpuTe 3a IIOCTUTaHE Ha JKeJNaH TMPeXoJieH IMpolec.
dopMynrpaHu ca MPaKTUIECKH H3BOIH 32 MOI00psIBaHEe HA JMHAMUKATA, CHHTE3a Ha YIIpaBleHHE,

IIPOEKTHPAHETO U eKCIIoaTaluaTa Ha mpeoOpa3yBaTels.

KmrouoBu gymm: peszonancen DC-DC npeobOpasyBaTen;, AUHAMUKA; TPEXOAHHU MPOIIECH;

ONTUMMU3ANUA; U3XOACH KOHACH3ATOP, YCCTOTA; CUHTC3 Ha YIIPABJICHUC.
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I'.7.6 N.Hinovand V. lvanov, Modeling, Design and Prototyping of a Synchronous DC-
DC Converter, 2022 V International Conference on High Technology for Sustainable
Development (HiTech), Sofia, Bulgaria, 2022, pp. 1-5, DOI:
10.1109/HiTech56937.2022.10145537

Jlunk: https://www.scopus.com/pages/publications/85163414836?0origin=resultslist

Pe3ome: Pasrienano e mpoektupane Ha cuaxponen DC/DC mpeoOpasyBaren 3a
IPUJIOKEHUE TIPU MIpeodpa3yBaHe Ha €HEeprusi oT (POTOBOITAMYHU IMAHEIH KbM aKyMYyJIaTOPHO
cbxpaHenue. Omucana e pojstTa Ha npeoOpa3yBaTeliss NMPU peryjirupaHe U MOHUTOPUHI Ha
HaNpEeXEHUETO 3a 3apexJaHe Ha Oarepusra. IlpencraBeHa e KOHLENLUS, pealu3upaHa c
O0bp3oaeiicTBaiiy MOS TpaH3UCTOPU U €IEMEHTH 3a ChbXpaHEHHE HA €HEeprus (MHAYKTUBHOCT U
KOHJICH3aTOp), YIPAaBJIABAHU OT CIEUUANIM3UpPaH HUHTErpajgeH KoHTpoisiep. Bepudukanusta Ha
IPOEKTUPAHETO € U3BBPIICHA Ype3 KOMIIOTbPHU CUMYJIALMU U AaHATUTUYHU 3aBUCUMOCTH, KaToO

€ ISMOHCTPUPAH CTPYKTYpHpaH MOJIXOJ 3a MOJEJIMpaHe U MPOTOTUIIHPAHE.

KmouoBu nymu: cuaxporned DC—DC npeoOpa3zyBaren; GoTOBOITAMITH; 3apsi] Ha OaTepuu;

MOSFET; npoekTupaHe; cuMyJanus; eHeprueH 100uB.

I'.7.7 Nikolay Hinov; Generalized analysis of parallel loaded resonant inverter. AIP
Conf. Proc. 13 November 2019; 2172 (1): 110014. https://doi.org/10.1063/1.5133617

JIunk: https://www.scopus.com/pages/publications/85075791349?origin=resultslist
JlnHk: https://www.webofscience.com/wos/woscc/full-record/W0S:000521744400135

Pe3ome: CraTtusara npejacraBsi 0000IIEeH aHAIM3 HAa PE30HAHCHU MHBEPTOPHU C MapajiesHO
CBBP3aH PE30HAHCEH KOHJEH3aTop. Pasrienanu ca pexuM Ha MPUHYIUTEIHO MPEBKIIOYBAHE HA
KJIIOYOBETE (HAJPE30HAHCEH PEeXXHMM) U PEXHUM Ha €CTECTBEHO NMPEBKIIOYBaHE (IOJIPE30HAHCEH
pexum). [lomydeHn ca u3pa3u 3a BXOAHHUS TOK W HANPEKEHUETO BBPXY TOBapa, KAaKTO H
HEOOXOMMHUTE 3aBUCHMOCTH 3a HH)XKEHepHO mpoektupane. Ilo anamorus cbc cepuiiHo-
KOMITICHCUPAHUTE PE30HAHCHW MHBEPTOPH € MPEIOKEH KOS(PHUIMEHT Ha KoyiebaTenHocT ke u
gecToTeH Koeduiuent v. [IpunoxuMocTTa Ha IoaX01a € AEMOHCTPHpaHa Ype3 MaTeMaTHIECKO

MOJCIINPAHC, CUHTE3 Ha YIIPABJICHHUC, KOMIIIOTbpHA CUMYJIAlIHUA U 6’Lp30 IPOTOTUIIUPAHE.

KarouoBu AYMH: PE30HAHCCH MHBCPTOP, IIapali€iHa KOMIICHCAIUA, Haz[-/noz[pe30HcheH

PCKUM; €CTCCTBCHO IMMPCBKIIIOYBAHE; MOACIIUPAHC U CUMYJIALUA.
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I'.7.8 1. Hristov and N. Hinov, Investigating the Impact of Passive Components
Tolerances in Switch Mode Boost Converter Dynamic Characteristics, 2021 12th National
Conference with International Participation (ELECTRONICA), Sofia, Bulgaria, 2021, pp.
1-5, doi: 10.1109/ELECTRONICA52725.2021.9513702

Jlunk: https://www.scopus.com/pages/publications/85114126849?0origin=resultslist

Pe3rome: B nyOnukanusaTa € aHaTH3UPaHO BIUSHUETO HA BapHUALMUTE HA MapaMeTpUTe Ha
M3XOAHUTE KOHJICH3aTOPU BbPXY YECTOTHATA XapaKTEPUCTUKA HAa UMITyJICeH nosuirasaii (Boost)
DC/DC mnpeobpaszyBaten. Pesynratute ca TOJy4YeHH 4Ype3 aHAJUTHYHH 3aBUCHUMOCTH U
eKCIIEPUMEHT C JabopaTopeH MpoTOoTUIl. M3BeAeHUTE XapaKTEpPUCTUKHU MO3BOJIABAT OLICEHKA Ha
JTUHAMUYHUATE CBOMCTBA W CTAa0WJIIHOCTTa Ha CXeMaTa, KAaKTO M MOANOMAarar CHUHTE3a U
HACTpOWKaTa Ha yHpaBJeHHETO. [loaX0ombT € MPUIOKKUM TPH MPAKTHUUECKO MPOCKTHPAHE Ha

pelIeHus 3a UMITYJICHU 3axpaHBanus (SMPS), BKIIOUMTETHO B aBTOMOOMIIHU MTPHIIOKEHHUS.

KawuoBu gymu: Boost DC-DC; nomycku Ha MacHBHH €IEMEHTH; U3XO0JCH KOHICH3ATOD;

YECTOTHA XapaKTCPHUCTHKA, CTa6I/IJ'IHOCT; KOMIICHCAllMs Ha KOHTYpa.

I'.7.9 Nikolay Hinov, Tsveti Hranov; Smart training environment for power
electronics. AIP  Conf. Proc. 7 December 2017; 1910 (1): 060017.
https://doi.org/10.1063/1.5014011

Jlunk: https://www.scopus.com/pages/publications/85038910726origin=resultslist
JlnHk: https://www.webofscience.com/wos/woscc/full-record/W0S:000423866900074

Pe3iome: IlpencraBen e yueOHO-€KCIIEPUMEHTAJIEH CTEH]I, pealn3upall CHHEPTUs MEXTy
pemenns Ha National Instruments u Texas Instruments 3a oOy4eHHe MO CHIIOBA €IEKTPOHUKA.
CuctemaTta BKJIIOYBAa Xapayep 3a u3MmepBaHe u ympasienue (sbRIO), paGora cwc cpemara
LabVIEW u yueO6Hu Moxynu ot tuna Power Management Lab Kit (PMLK). Upe3 BupTyannu
uHctpymenTu (VI) B LabVIEW ce noanomara o0yyaeMusT pu KOHGUTYpUPaHEe U eKCIIIoaTalus,
BKJTIOUHMTEITHO Upe3 MPEayNPEKACHUS TIPU HEKOPEKTHN HACTPOMKU M HACOKH 3a TIPAaBUIICH U300D.
Brpanen e m moaxoj 3a M3BBpIIBaHE Ha W3MEpPBaHUS 0€3 HEOOXOIUMOCT OT JOITBJIHUTEITHO
BBHIIHO 00opyaBaHe. [10 TO3W HAa4YMH ce MOBWIIABA JOCTHITHOCTTa HAa BHUCOKOTEXHOJOTUYHHU

yueOHHU T1aThOPMHU 3a MO-IIUPOK KPBI' 00yUaeMHu.

KaouoBun aymm: obOydenne mo cuioBa enekTpoHuka; LabVIEW; sbRIO; National

Instruments; Texas Instruments PMLK; BupTyaiHu HHCTpyMEHTH; 1aOOPATOPEH CTEHA.
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I'.7.10 S. lvanov and N. Hinov, Smart System for Control and Monitoring a DC Motor,
2021 29th National Conference with International Participation (TELECOM), Sofia,
Bulgaria, 2021, pp. 57-60, DOI: 10.1109/TELECOMA53156.2021.9659571

Jlunk: https://www.scopus.com/pages/publications/85124518245?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/WOS:000802220500014

Pe3ome: Pa3paboTeHu ca cuHTE3, MPOEKTUPAaHE U MPOTOTHIl HAa MHTEIUIeHTHA LH(poBa
cucreMa 3a ynpasieHue Ha DC MoTop. YrpaBieHHETO ce peau3upa 4pe3 MUKPOKOHTPOJIEp, a
KOMYHHUKausaTa — mnocpeactBoM Wi-Fi U crnenmanuzupaHo MOOWIHO MpHIIOKEHHE. 3a
neMoHcTparus e peanuszupan npotorun Ha DC-DC npeobpa3zysaten, 3axpansain] DC MoTtopa, u
ca TPOBEICHU NPAKTUYECKH CKCIIEPUMEHTH. [IpeNyioKEeHOTO pelleHHe € TMOAXOJAII0 32
OOyYHUTEITHH 1IeJIM B CHJIOBATa €JIEKTPOHUKA U 32 IUCTAHLIMOHHO yNpaBJI€HUE U MOHUTOPUHT Ha

CUJIOBHU €JIEKTPOHHM YCTPOICTBA U CUCTEMH.

KarouoBu nymu: DC motop; DC-DC npeobpasysaren; mukpokontpoiep; Wi-Fi; MoOmiHO

IMPUITOKCHUEC, MOHUTOPHUHT; JUCTAHIIMOHHO YIIPAaBJICHHUC.

I'.7.11 V. P. Gochev and N. L. Hinov, Generalized Nets Representing C - based
Programming Constructs, 2022 International Conference on Information Technologies
(InfoTech), Varna, Bulgaria, 2022, pp. 1-4, DOI: 10.1109/InfoTech55606.2022.9897111

Jlunk: https://www.scopus.com/pages/publications/85141103812?origin=resultslist

Pe3tome: IlpencraBenn ca 0600menu mpexu (Generalized Nets) 3a mopenupane Ha
yIpaBISBAIIN CTPYKTYypH B e3uka C v POU3BOAHY TporpaMHu e3uid. [IpeaioxkeH e moaxon 3a
reHepupane Ha 0000IeHn MpeXd 3a (YHKIUA C MHOXKECTBO ONEpPaTOpH 3a yIpaBJICHUE HA
noroka. Mozenute ca peanusupanu upe3 Windows npuiiokeHue, Kato pa3padoTkaTa € 4acT OT
npobikaBaia copryepHa IuHUs 3a pabota ¢ 0600menn Mpexu. [IoAXobT € MPUI0KUM MPU
U3I0J13BaHe Ha 00OOIIEHH MpPEXH KaTO MHCTPYMEHT 3a MOJETHpaHe Ha CHIIOBH €JIEKTPOHHU
YCTPOfICTBa U CHUCTCMH, KaTO IIO3BOJIABaA CAHOBPEMCHHO OIIMCAHUEC Ha CHIIOBU CXEMH U

YIOpaBIsBaIId CTPYKTYPH B €IUHEH (POPMATHUIBM.
KarouoBun aymm: o6obmenn Mmpexu; C mporpamupane; yrpaBisiBallld KOHCTPYKIUU;

MOJCIINPAHEC, CO(bTyepHO TCHCPUPAHEC, CUJIOBA CIICKTPOHHUKA, CUCTCMHU 34 YIIPABJICHU.

I''7.12 N. Hinov and F. Krastev, ldentification, Vulnerability Research and
Cybersecurity of Raspberry Pi Devices, 2022 8th International Conference on Energy
Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria, 2022, pp. 1-6, DOI:
10.1109/EEAES53789.2022.9831250

Jlunk: https://www.scopus.com/pages/publications/85135936392?0origin=resultslist
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Pe3tome: Pasrnenanu ca mpeau3BUKaTencTBaTa MO KUOEPCUTYPHOCTTa MpPH MacOBOTO
HaBnu3aHe Ha [oT ycTpoiicTBa WM AMCTAaHIIMOHHOTO WM YIIpaBJieHHWE B ,,yMHOTO™ OOIIECTBO.
@DoKyChT € MocTaBeH BBPXY ycTpoiicTBa Raspberry Pi xaTo mmmpoko u3nonsBaHa miatdopma ¢
TUIMUYHU ONCpAallMOHHU CUCTCMH U NPCHOCHUMOCT HAa 3HAHUATA KbM APYTU CUCTCMU. HGHTa €
uaeHTU(UIIMPAHE U U3CIIEIBAHE HA YSI3BUMOCTH U pa3paboTBaHe Ha €()eKTUBHU MEPKH 3a 3aIlUTA.
[IpoyuBaHeTo € MpOBEACHO BBPXY peanHu U BUpTyaidHu Raspberry Pi, koero mo3BoisiBa
CUMYJIMPAaHE U MOJIEIMPAaHe Ha KOHKPETHU BUIOBE aTakKyu U METOAM 3a IPOHUKBaHe. Pe3ynrarure

ca MOJIE3HU U B 00pa30BaTEIICH acleKT 3a MIPUI00UBaHE Ha IPAKTUUECKH YMEHHUSL.

KawouoBu naymu: Raspberry Pi; kubepcurypHoCT; ysS3BHUMOCTH; WACHTH(DUKAIHS

kubepartaku; noApazOupaly ce KpeIeHIIbIN; CUMYyIalks Ha aTaKy.

I'.'7.13 T. H. Hranov and N. L. Hinov, Educational Model-Based Evaluation of Buck
DC/DC Converter Controllers, 2022 57th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST), Ohrid,
North Macedonia, 2022, pp. 1-5, DOI: 10.1109/ICEST55168.2022.9828627

Jlunk: https://www.scopus.com/pages/publications/85136089867?origin=resultslist

Jlunk: https://www.webofscience.com/wos/woscc/full-record/WOS:000948177200039

Pe3rome: [IpencraBeH e MosienHO-0a3UpaH MOJAX0/] 32 OLIEHKA Ha PETYJIATOPH C IPUII0KEHHE
B noHmkasan DC—-DC npeoOpazyBaten. MeTOIbT MOXKE Ja C€ M3IIOJI3BA KAKTO 32 aHAJIN3, TaKa U
32 CHMHTE3 Ha YNpaBJIEHUE [0 YeCTOTa, KOS(PHUIMEHT Ha 3allbjIBaHE M XUCTepe3ucHo on/off
ynpasienue. Moaenupanero e peanusupaHo B MATLAB/Simulink, xoero mpaBu moaxoxaa
JOCTBIIEH U MPHIIOKUM B aKajeMuudHa cpeza. llenta He e 3aMsHA Ha KIACUYECKUTE METOAHU 32
CUHTE3, a JeMoHcTpanus Ha wusnomsBaHeTo Ha MKT u Marematmuecku codtyep npu
IPOEKTUPAHETO HA CHCTEMH 3a ynpasieHue. [IpemnoxkeHnTe Moienu noanoMarat o0y4eHHueTo,
HACTpOMKaTa Ha PEeryJIaTOpU U MPOTOTUIMPAHETO HA PEAIIHA CUIIOBH €JIEKTPOHHM YCTPOMCTBA, C

MOTCHIMAI U 3a UHAYCTPUAJIHO IMPUITIOKCHHUC.

KawuoBn aymm: Buck DC-DC; PID perynarop; XHCTEpPEe3HUCHO YIpPaBJICHUE;

MATLAB/Simulink; cuaTe3 u HacTpoiika; 00ydeHHE; MPOTOTHITHPAHE.

I'.7.14 1. Hristov and N. Hinov, Development of a Hardware System for Digital
Control of a Boost DC/DC Converter, 2024 International Conference on Information
Technologies  (InfoTech), Sofia, Bulgaria, 2024, pp. 1-5, DOI:
10.1109/InfoTech63258.2024.10701363

Jlunk: https://www.scopus.com/pages/publications/85207819694?0origin=resultslist
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Pe3romema na nayunume mpyooee ooy. ou undxc. Huxonau Jlrobocrasos Xunos

Pe3ome: Pa3zpaborena e xapayepHa cucteMa 3a IH(POB CHHTE3 HA YIpaBICHHE Ha
nosumagan; DC-DC mnpeobpasyBaten, OasmpaHa Ha MUKpoKoHTpoJiep. [IpencraBenu ca
QITOPUTBMBT Ha paboTa, MOCIEAOBATCIHUTE CTHIIKM M MPHMEPH 3a peanu3anus Ha u30paHu
3aKOHH 3a yrnpasieHue. CrucreMara € MoJjie3Ha KakTo 3a 00y4eHHe 10 CHIIOBa €JIeKTPOHUKA, TaKa
¥ 32 HY’K/IUT€ Ha IPOEKTAHTHU [IPU POTOTUIIUPAHE HA KOHKPETHU CUJIOBHU yCTpoiicTBa. OCHOBHOTO
NPEMMCTBO € T'bBKaBOCTTAa M CHBMECTUMOCTTA C MAaTeMaTHUECKU COPTyep, KOETO IMO3BOJISBA

HUHTCrpanus ¢ HoAX0Au OT TUIIa MO,Z[CJ'IHO-633I/IpaH0 IIPOCKTUPAHC.

KarouoBu aymu: Boost DC-DC; uudpoBo ympasieHue; MUKPOKOHTPOJIEp; XapayepHa

wiatopma; CUHTE3 Ha YIIPaBJICHHUE; MOICTHO-0a3upaHo POEKTUPAHE; TPOTOTHITUPAHE.

I'.7.15 T. H. Hranov and N. L. Hinov, Practical evaluation of intelligent DC-DC fast
charger with embedded system applications, 2024 XXXIII International Scientific
Conference Electronics (ET), Sozopol, Bulgaria, 2024, pp. 1-4, DOI:
10.1109/ET63133.2024.10721537

Jlunk: https://www.scopus.com/pages/publications/85209200512?origin=resultslist

Pe3iome: IIpencraBena e npaktuuecka nnxenepHa onenka Ha DC/DC npeoGpasyBaten 3a
USB 05p30 3apexaane, peanu3upan ¢ uHTerpaiHata cxema bq25895 na Texas Instruments. [enra
e excriepuMeHTanHa Bepuduxanus Ha epextuBHocTTa (KI1/I) B boost pexxum npu 3axpaHBaHe OT
eaHokneTpuHa Li-lon 6arepus u cpaBHeHue ¢ nanHute ot datasheet. Peanuzanusra ce otinyaBa
OT pedepeHTHUTE IUIATKM Ha MPOM3BOJIUTENS C KOMIIAKTHO MpPOEKTHpaHa IevyaTHa IjIaTka,
NpeHa3HaYeHa 3a MPHIOXKEHHS C OTPaHWYEeHO NpocTpaHcTBO. OOCHIEHO € BIMSHUETO Ha

Pa3IM4HU TOIINIMHHU YCJIOBUA BBPXY PE3YITATUTE OT J'Ia60paTOpHI/ITe HN3MCPBAaHUA.

KarouoBn aymm: Obp3o 3apexnane; Li-lon Oarepus; boost pexum; KIIJI; Brpaseno

yIpaBJI€HUE; TEPMUYHO NTOBEACHUE.

I'.7.16 G.l.Vacheva, P. A. Stanchev and N. L. Hinov, Evaluation of Energy Efficiency
in Smart Grids, 2024 59th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST), Sozopol, Bulgaria,
2024, pp. 1-4, DOI: 10.1109/ICEST62335.2024.10639707

JIunk: https://www.scopus.com/pages/publications/85203687258?origin=resultslist
JIunk: https://www.webofscience.com/wos/woscc/full-record/WO0S:001308282500034

Pe3iome: IlpencraBeHa € HHCKOBOJITOBAa ,,yMHa“ Mpexa W ca O0OOOIIEHHM OCHOBHH
XapaKTepPUCTHKH M TEXHOJOTMH 3a M3TrpakiaHe Ha smart grid pemenuns. M3ciensanu ca 1Ba
ciaydast (20 kV u 21 kV) — 6e3 u cbc BkItodeHa (OTOBONTaWYHA IIeHTpana. Peamusupan e

MaTeMaTHYeCKU Mojien, aHain3upaH B cpenara NEPLAN, kato cuMyniallnuoOHHUTE pe3yJTaTH ca
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0000mieHn W cpaBHeHH. HampaBeHa € OIleHKa Ha eHepruiiHa e(QEeKTHBHOCT, HAACKIHOCT U
CUTYPHOCT Ha TMpOM3BEJCHATa eJIeKTpoeHeprus. Pesynratute mnoxamnomarar oOmpeleisHe Ha
ONTHUMAJTHU PEXXUMU U M300p HA BB3IH 33 MPUCHEAUHIBAHE HA 3apSAHU CTaHIIMHM U CHCTEMH 3a

ChXpaHEHHE C IIeJ peAyLpaHe Ha MMKOBETE B TOBAPHUTE IpadHIIU.

KawuyoBu aymm: ymuHu mpexwu; enepruitna edexkruBHoct; NEPLAN; doToBonTanuu;

CTa6I/IJ'IHOCT; 3apsAAHU CTAaHOHWHU, CbXPAaHCHHUC HAa CHCPIrUs; IMKOBU TOBApPH.

I'.7.17 G. I. Vacheva, P. A. Stanchev and N. L. Hinov, LTSpice-Based Stability
Analysis of Boost DC-DC Converter for Application in Education of Power Electronics,
2024 XXXI111 International Scientific Conference Electronics (ET), Sozopol, Bulgaria,
2024, pp. 1-4, doi: 10.1109/ET63133.2024.10721559

Jlunk: https://www.scopus.com/pages/publications/852092077407origin=resultslist

Pe3ome: Pasrienana e BaXHOCTTa Ha YCTOHYMBOCTTA (CTaOMIIHOCTTAa) TMPH CHIIOBH
€JICKTPOHHHM TpeoOpa3yBaTelu KaTo KIO4YOB (akTop 3a HamexaHa U edeKThBHa padora.
[ToguepraBa ce, 4ye aHATM3BT HA CTAOMIHOCTTA € KPUTHYCH 3a MPEAOTBPATSIBAHE HA OCIHIIAIINH,
BJIOLICHN AMHAMUYHHM TOKa3aTend W OTKazu. CraTusita TpeacTaBs METOIM 3a aHajiu3 Ha
CTaOMITHOCTTA C aKIEHT BbpXY u3noi3BaHeTo Ha L Tspice 3a uzcnenpane Ha nosuirasamn DC-DC
npeoOpazysaren. [logxoabpT € 0cOOEHO MOAXO/SI 32 OOYUYHUTETHH TIEIH U 3a MOJAINOMaraHe Ha

IMPOCKTUPAHECTO.

KmrouoBu aymu: crabumnoct; Boost DC-DC; LTspice; 4ecTOTeH aHaiu3; OCIHJIAIINM,

HaaCKIHOCT, OGy‘lCHI/IC MO0 CHUJIOBA CIICKTPOHUKA.

I'.7.18 P. Stanchev, Y. Tomov and N. Hinov, Problems and Solution in Ensuring
Cybersecurity of 10T Devices for the Needs of Small and Medium Enterprises, 2024
12th International Scientific Conference on Computer Science (COMSCI), Sozopol,
Bulgaria, 2024, pp. 1-4, DOI: 10.1109/COMSCI163166.2024.10778507

Jlunk: https://www.scopus.com/pages/publications/85215108718?origin=resultslist

Pe3ome: [loknaabsT aHamu3upa npodiieMUTe M Bb3MOXKHUTE pelleHHs 3a 3amura Ha [oT
yCcTpoicTBa ¢ pokyc Bbpxy Manku 1 cpeanu npeanpusttus (MCII), kouTo ca no-ys3BUMHU MOPaIH
OTpaHUYEHHU pecypcu U ekcriepTrusa. OOChICHH ca KITIOUOBH MPEAU3BUKATEICTBA KATO JIUICA HA
CTaHJapTH3alus, YSI3BUMOCTH B codTyep/xapAyep U HHCKa OCBEIOMEHOCT OTHOCHO A00puTe
NOpakTUKU M0 KubOepcurypHocT. [IpennoxkeHn ca MepkM KaTto Kpunrorpadcka s3ammura Ha
KOMYHHUKAIIMUTE, TOJUTUKH 32 KOHTPOJ Ha JOCTHIIA, PEryJSIpHH OOHOBSBaHUS Ha codryepa u
NOBHIIaBaHEe Ha WH(POPMHUPAHOCTTAa Ha CIyXuTenure. PasrienaHu ca MpakTHYHU PEIICHHS 3a

BBBEXK/IaHE Ha KOMIUIEKCHU MEXaHW3MH, ChoOpa3eHu ¢ orpannueHusta Ha MCII. 3aBbpmiBa ce ¢
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npenopbku 3a no-curypHa loT undpacTpykTypa U HEOOXOAUMOCT OT ChTPYJHHUYECTBO MEXKIY

JIOCTaBYMITH, OU3HEC U TbPKAaBHU UHCTUTYIIHH.

KmrwouoBu aymu: xubepcurypuoct; loT; MCII; kpunrtorpadus;, KOHTPOJ Ha JOCTHIIA;

AKTYyaJIM3alnu, 06yquI/Ie Ha IICPpCOHAJI; YIIPAaBJICHNUC HA PUCK.

I'.7.19 N. Hinov, T. Hranov and B. Gilev, Comparsion of Different Methods for
Controlling DC-DC Converters in Constant Current Mode, 2020 21st International
Symposium on Electrical Apparatus & Technologies (SIELA), Bourgas, Bulgaria,
2020, pp. 1-5, DOI: 10.1109/SIELA49118.2020.9167050

Jlunk: https://www.scopus.com/pages/publications/85091330054?origin=resultslist

Pe3tome: CpaBHeHu ca paznuyHu MeTonu 3a yrpasienue Ha DC-DC npeoOpa3yBaTenu B
peKMM Ha TOCTOSHEH TOK: kiacuuecku PID perynatop, ympaBieHHEe C HEBpPOHHA MpExa,
MoelHO-TIporHo3upaiio yrpasienue (MPC), kakTo u inHeanu3upano yrpasieHue. CHHTE3bT Ha
perynaropure ¢ usmbiHeH B cpenata MATLAB/Simulink Ha 6a3a na monen. llenra e Bcuuku
perynaropu fa 0bJ1aT MOAJI0KEH! Ha €HAKBY JeCTa0OMIN3UpaIy (PaKTOPH U 1a C€ OLEHU TAXHOTO
noBesieHue 1 e()eKTUBHOCT. Pe3ynrarure ca moayyeHu 3a MOHMKABAII Ipeo0pa3yBaTes, HO MOTaT
Jla ce UHTEpIPETUpaT U 3a LeNns Kilac ycTpoiicTBa. M3BoauTe ca 1osie3HN KaKkTo 3a MPaKTUUYECKO

YHOpaBJICHHUEC HA CUJIOBU CJICKTPOHHU CUCTCEMHU, TaKa U 3a O6y‘-II/ITeJ'IHI/I eI,

KimrouoBu aymu: pexum noctosineH Tox; DC-DC; Buck; PID; MPC; HeBpoHHH MpExH;

cpaBHeHue Ha peryinatopu; MATLAB/Simulink.

I.7.20 P. V. Gocheva, V. P. Gochev and N. L. Hinov, Fuzzy Production Rules on
Estimations of Buck DC-DC Power Converter Parameters, 2022 International
Conference on Information Technologies (InfoTech), Varna, Bulgaria, 2022, pp. 1-5,
doi: 10.1109/InfoTech55606.2022.9897073

JIunk: https://www.scopus.com/pages/publications/85141044409?origin=resultslist

Pe3iome: IlpencraBenu ca pasmutu (fuzzy) mpoayKIMOHHU MpaBWia 3a MOJICIHPAHE H
OIICHSIBaHE Ha MapaMeTpHu Ha CUJIOBH mpeoOpa3yBaTenu. [Ipenioxken e moaxo/ 3a TeHepupaHe Ha
TaKMBa MpaBUiia Ype3 aBTOPCKU coTyep. Mojenure ca peanuzupanu B npuwioxkenus Ha .NET u
MATLAB, karo paboTtata € 4acT OT NpPOJBJDKABAIO Pa3BUTHE HAa coTyep 3a MHIACKCUpPAHU
Matpuiy. IloaxoabT € NpUIOKKMM NpU MOJEIMPAHE HAa CHJIOBU E€JIEKTPOHHM YCTPOMCTBA W
Mo3BoJisiBa 00pabOTBaHE KAKTO HAa CUJIOBHTE CXEMH, TaKa W Ha KOHTPOJIEPHUTE 4Ype3 €IAMHEH

UHCTPYMEHTAPUYM.

Kawo4oBu aymMu: pasMUTH TpPOAYKIMOHHM MpaBUia; OLIEHKAa Ha IMapaMeTpH; CHIIOBH

npeobpaszysarenu; MATLAB; .NET; nunaekcupanu MaTpuI; MOJICIMPaHE Ha YIPaBJICHUE.
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I''7.21 T. H. Hranov and N. L. Hinov, Virtual Instrument-Based Expert System for
Environmental Optimization, 2025 60th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST), Ohrid,
North Macedonia, 2025, pp. 1-4, DOI: 10.1109/1CEST66328.2025.11098189

Jlunk: https://www.scopus.com/pages/publications/105014333704?origin=resultslist

Pe3ome: Pasrnenana e KOHIENIUs 3a €KCHEpTHa cHcTeMa, Oa3upaHa Ha BUPTYaTHH
WHCTPYMEHTH, 3a ONTUMH3allUg Ha EKOJOTUYHU TapaMeTph KaTo EHepromorpediieHue,
BOJIONOJI3BAHE U KIIMMAaTUYEH KOHTPOJ. Upe3 HHTerpupaHe Ha BUPTYaTHH UHCTPYMEHTH B paMKa
Ha eKCIepTHA CUCTEMa Ce OCUT'ypsiBa ChOMpaHe Ha JaHHU B PEaHO BpeMe, aHAINU3 U alalTUBHO
B3eMaHe Ha pemeHus. M3non3Bana e noruka, 0a3upaHa Ha IMpaBuja 3a IMHAMHYHA HACTPOMKa Ha
napamMeTpuTe ¢ 1el e(pEeKTUBHO H3IOJI3BAHE HAa PECypCH IPH TOAMbPKAHE HAa ONTHMATHU
ycnoBus. Kazyc B LabVIEW nemoHcTprpa MOHUTOPHHT M peryiaupaHe 0e3 HeoOXOAMMOCT OT
BBHIIIEH Xapayep. Pe3ynaTtarure moka3BaT NMpUIIOKHUMOCTTA HA MOJAXO0Ja KaTO Maladupyemo u

MKOHOMHYECKU €()EeKTUBHO PEIICHHE 32 UHYCTPHAIIHU U ,,yMHU " UHPPACTPYKTYPH.

KiaouoBu AYMHA: CKCIOCPTHU CHUCTEMH; BHPTYAJIHU HUHCTPYMEHTH;, ONTHUMHU3ALNA,

LabVIEW; ynpaBneHue Ha pecypcH; MOHUTOPUHT B PEalTHO BpeMe; eHepruiiHa e)eKTUBHOCT.

I'.7.22 T.H. Hranov and N. L. Hinov, ""Educational LabVIEW PWM Generator for
Switching Power Converter Applications,” 2025 60th International Scientific
Conference on Information, Communication and Energy Systems and Technologies
(ICEST), Ohrid, North Macedonia, 2025, pp. 1-4, DOI:
10.1109/ICEST66328.2025.11098354

Jlunk: https://www.scopus.com/pages/publications/105014452037?origin=resultslist

Pe3iome: [IpencraBena e pa3pabotka Ha reHeparop Ha PWM curnan B cpenara LabVIEW
3a mojimomMarane Ha uzy4aBaneto u excriepumentupaneto ¢ DC/DC u DC/AC npeobpa3yBaTenm.
Peanuzupan e yno6en unrepgeiic 3a yrpasieHHe U BU3yalu3alys B pealHO BpeMe, 03BOJIsBAIL
HACTpOWKa Ha YeCTOTa, KOe(PHUIMEHT Ha 3ambjBaHe M (opma Ha curHana. Pemenuero e
NPOEKTHPAHO 3a MHTEpdeiic KbM CTaHJAPTHH MHUKPOKOHTPOJEPHH ApAiBEpHU CXEMH, KOETO
YIE€CHABA MPAKTHYCCKOTO BHCAPABAHC W M3IMUTBAHC HA Pa3jIMUHU TOIIOJIOTMU: ITOHMKaBalll,
NOBUIIABAI, TOHI)KABaIlO-MIOBUILIABAI, TBBPJO- U MEKO-IPEBKIIOYBAILM HHBEPTOPH.
WHCTpYMEHTBT CBBp3Ba TEOPHSTA C MPAKTHKATa W € MOAXOAIl 32 JIAOOPATOPHHU 3aHITUS IO

CHJIOBA CJICKTPOHUKA U CIICKTPOTCXHHKA.

KmouoBun aymm: PWM reneparop; LabVIEW; o0yuenue; peanHoBpeMeBH KOHTPOJI,

moaynarust; DC/DC u DC/AC npeoOpa3zyBarenu; 1abopaTopHa IpaKkTHKa.
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I'.7.23 N. Hinov and T. Hranov, Automated LabVIEW measurement LLC System
Control GUI, 2021 17th Conference on Electrical Machines, Drives and Power Systems
(ELMA), Sofia, Bulgaria, 2021, pp. 1-4, DOI: 10.1109/ELMA52514.2021.9503006

Jlunk: https://www.scopus.com/pages/publications/85114912311?origin=resultslist

Pe3tome: IlpencraBena e cucrema 3a aBTOMaTU3UpaHO ChOMpaHEe Ha JaHHU, Oa3upaHa Ha
LabVIEW. OcHoBHarta uies € MpoBeXJaHe Ha SKCIEPUMEHTH W 3alliC Ha pe3ysiTaTuTe B Oa3a
JTaHHH, KOETO M03BOJIsIBA MOCJIEBAIL aHAJIN3 U U3BEXKJaHE HA 3aBUCUMOCTU U 3aKOHOMEPHOCTH.
W3nuraTenHuaT CTEHJ € peajlu3upaH BbpXy omeHbdeH wmoayn Ha LLC pe3onancen
npeoOpaszyBarei, HO KOHIICTIHUATA € MPUIOKMMa M KbM JPYTH TUIOBE CHIIOBH €IEKTPOHHU
npeoOpa3yBaTeii W TECTOBM CTEHIOBe. Taka ce ch3JaBa OCHOBAa 3a MO-e(EeKTHBHA

eKCIIeprMeHTaIHA paboTa M MPOCICIMMOCT Ha Pe3yJITaTUTe.

KitouoBn aymu: LabVIEW; aBTromarusanus; ceOupane Ha naHHuW; 0a3a manHu; LLC

pe3onanceH npeobpasysaren; GUI; cuctema 3a ynpasieHue.

I'.7.24 Bogdan Gilev, Nikolay Hinov; Model-based synthesis of control for power
electronic converters. AIP Conf. Proc. 8 March 2021; 2333 (1): 090032.
https://doi.org/10.1063/5.0041944

Jlunk: https://www.scopus.com/pages/publications/85102726396?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/WOS:000664205600089

Pe3ome: Cratusta mpeanara MeToJMKa 3a MOJIEIHO-0a3upaH CHHTE3 Ha yIpaBlieHHE Ha
CHJIOBH €NEeKTpOHHM TmpeoOpasyBarenn B cpepatra MATLAB/Simulink. Ilpomenypara e
WIIOCTPUpPAHA C PUMEp 3a CHHTE3 Ha peryiaTtop 3a noHmwkasam DC/DC npeobpa3yBaren, KaTo
ca ONMCaHM OCHOBHUTE €Tald M TAXHAaTa peanu3anus. HampaBeHO € cpaBHEHHE MeEXAy
pesyiaTaTtuTe, IOJNyuYeHH TpU JIMHEApU3UpaH M HEJIMHEApeH MOjeJ, KOETO JIEMOHCTpUpa
IPUIIOKMMOCTTa Ha MOJIETHO-0a3upanus noaxoA. Meroaukata HamaisiBa HEOOXOIUMOCTTA OT
paboTa ChC CIOXKHHU aHAIUTUYHY U3pa3u U YJECHSIBA BHEAPSIBAHETO M B 00yuyeHuero. Ilogxoast
MO3BOJIABA MPHUJIaraHe KaKTO Ha KJIACHYECKH, Taka M Ha ChbBPEMEHHU METOJM 3a YIpaBJICHUE,

BKIIOYUTCIIHO 6a31/1paH1/1 Ha U3KYCTBCH MHTCJICKT, HCBPOHHU MPCKHU U pasMHUTa (fUZZY) JIOTHKa.

KarouoBu nymu: MoaenHo-0a3upan CUHTE3; yIipaBieHne Ha mpeoopasyBarenn; Buck DC—
DC; MATLAB/Simulink; nuHeWHU/HETUHEWHN MOJENU; ONTUMU3AINS; U3KYCTBEH WHTEIICKT;

oOydeHue.

I'.7.25 Nikolay Hinov; Generalized models of basic DC-DC converters. AIP Conf.
Proc. 10 December 2018; 2048 (1): 060021. https://doi.org/10.1063/1.5082136

JIunk: https://www.scopus.com/pages/publications/85058808794?origin=resultslist
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Jlunk: https://www.webofscience.com/wos/woscc/full-record/WO0S:000468108800118

Pe3tome: Paspaborenu ca o0o6menn Mmoxenu Ha 6azoBu DC/DC mpeoOpasyBarenu:
nonmxkasanl (buck), mosummasar (boost) u monmxkasaro-nosumanai (buck-boost). Monenute ca
CHUHTE3MpaHU 4pe3 MOoAX0J, Oa3upaH Ha MPEBKIIOYBATENHA (QYHKLUUS, U peaTu3UpaHd C
U3I0J13BaHE HAa MaTeMaTH4YecKH copTyep, KaTro ca pasrieaHd OCHOBHUTE PEeXUMH Ha padora —
HENPEeKbCHAT U MpEeKbCHAT TOK mpe3 MHAyKTuBHOCTTa (CCM n DCM). MeToabT € npuiokum
KakTO B MH)KEHEpHATa INMPAaKTHKA, Taka U B OOYYCHHMETO IO CHUJIOBA EJIEKTPOHUKA. Mojenurte
HOJIIOMaraT CUHTE3a U peau3alisaTa Ha peryJaTopH 3a cTabuian3anys Mo HaupexeHue, TOK Win
momHocT. [TogxoasT ce BHHMCBa B KOHLEMIMATA 32 MOAETHO-0a3upaHo mpoektupane (model-
based design), yckopsiBa mporieca Ha MPOCKTHPAHE W IO3BOJISBA ONTHUMHU3ANMS IO 33JaJCHH

nesaeBy QyHKIMH, KaTo nmporpaMuara peanusanus ¢ B MATLAB/Simulink.

KimrouoBn aymu: o606menn mogmenu; Buck/Boost/Buck-Boost; switching functions;

CCM/DCM; MATLAB/Simulink; cuHTe3 Ha yrnpaBlieHUE; ONTUMHU3AITHS.
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3. IYBJIUKYBAH YHUBEPCUTETCKHU YYEBHUK (IIOKA3ATEJI E23)

E.23-1. Ilonos, E.; Xunos, H. (2009), IlonynpoBoguukoBa enekTpoHuka, U3narescTBo Ha
Texnuveckus ynusepcuretr — Copusi, ISBN 978-619-167-304-9

Y4eOouuksT |, IlomynpoBOgHMKOBA  €JIEKTPOHHMKA™ TIPEACTaBs  IOCJIEAOBATEIHO W
CUCTEMAaTHUYHO OCHOBHUTE (PU3WYHH MPHUHIIMIIH, €IEMEHTH U €JIEKTPOHHU CXEMU, U3MOJI3BaHU B
ChbBPEMEHHATa EJEKTPOHUMKAa M CHUJIOBA €JIEKTPOHHMKA. B HayanHuTe IJIaBH ca pasrieiaHu
CBOIiCTBaTa Ha MOJYNPOBOJHUKOBUTE MaTepUajM, EIEKTPOHHO-AYMYECTUAT (p—n) Mpexon u
HETOBUTE XapaKTePUCTHKH, KOUTO (OpPMHUpPAT TEOpEeTUYHATA OCHOBA 3a pa3OuMpaHeTo Ha

HeﬁCTBHeTO Ha BCUYKHU MMOJTYIIPOBOJHUKOBH CIICMCHTH.

Crnensa moapoOHO HW3JIOKEHHE Ha IMOJTYNMPOBOJIHUKOBUTE TUOAHM, TEXHUTE BOJITAMIICPHU
XapaKTePUCTUKHU, MPOOUBHU PEXKHUMH, €KBUBAICHTHU CXEMU U PA3HOBUAHOCTH, BKIIOUUTEIHO
UMITYJICHU, BUCOKOYECTOTHH, CTAOMJIMTPOHHU, BapUKANU M OTPAHUYUTENH HAa MPEHAMPEKEHUS.
Pasriienanu ca M OCHOBHUTE MPWIOKEHUS HA TE3U EJIIEMEHTH B EIEKTPOHHUTE CXEMU U

npeoOpaszyBaTeIHUTE YCTPOICTBA.

CrpiiecTBeHa yacT OT yueOHUKA € MTOCBETeHAa Ha OUIOJIIPHUTE U MOJIEBUTE TPAH3UCTOPH,
KaTO ca aHAIN3UPAHU TEXHUTE CTATUYHU M JUHAMUYHU XapaKTEPUCTUKHU, PSKUMHU Ha paboTa U
IPUIOXKEHUsT B YCHJIBATENIHH, KJIIOUOBM M UMIYJCHM cxeMH. IIpenctaBeHu ca eneKkTpoOHHMTE
YCWJIBATEIM, TE€HEPATOPU M MMIIYJICHM YCTPONCTBA, KaTO MaTepuUadbT € WIOCTPUpPAaH C

AHAJIUTUYHU 3aBUCUMOCTH U NIPAKTUYICCKU NIPUMEPU.

B cnenpamure riaBu ca pasriieJaHU yCTpoicTBaTa 3a IpeoOpa3yBaHE Ha E€JIEKTpUYECKa
eHeprus — eAHo(da3Hu U TpU(a3HU TOKOU3IIPABUTEIH, YIPABIsieMU TOKOU3IPABUTEIHN, HHBEPTOPHU
Ha TOK M HalpeXeHUe, Pe30HAHCHU HMHBEPTOPH, PETYJaTOpU U EJIEKTPOHHU CTAOMIN3aTOPH.
OcobeHo BHHMaHHE € OT/ENICHO Ha NMPUHIMIIUTE Ha yNpaBlieHHe, eHePruiHUTE MOKa3aTelu U

UH)KEHEPHUTE 0COOCHOCTH TPH MPOSKTUPAHETO Ha MPeoOpa3yBaTEITHUTE YCTPOUCTBA.

Y4eOHUKBT 3aBBpIIBA C TpeACTaBsiHe Ha TpaHsuctopaure wumnyiacan DC/DC
npeoOpaszyBareiy, KakTo C, Taka U 0e3 rajJBaHUYHO pa3JelsiHe, KaTo C€ pasryiekIaT OCHOBHUTE
TOTOJIOTHH, IPUHLIUIIK Ha paboTa W obnactu Ha mpuiokeHue. M3l0keHneTo € cboOpa3eHo ¢
y4eOHUTE MPOTrpaMH M € TMOAKPENeHO C MHOXECTBO CXEMH, AHAIMTHUYHU 3aBUCUMOCTH H
MOSICHEHHS, KOETO MPaBU yueOHHMKA MOAXO/AIN KAaKTO 32 CAMOCTOSITEIHA TIOJTOTOBKA, Taka U 3a

H3I1I0JI3BAHC B y‘I€6HI/I$1 mpounec.
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4. HAYYHU ITYBJIMKALIMA B U3IAHUA C UMITAKT ®AKTOP (IF HA
WEB OF SCIENCE) W/UJIN C UMITAKT PAHI' (SJR HA SCOPUS)
IMOKA3ATEJI 3.31

4.1. XapakTepuCTHKA HA HAYYHUTe My0JuKkauuu B u3ianus ¢ umnakt ¢paxrop (IF na Web

of Science) u/miam ¢ umnakr panr (SJR Ha Scopus)

I/I3CJ'IeI[BaHI/IHTa B TPpYAOBETC OT Ipyla 3 ca OpraHHu3WpaHu B TCMAaTH4YHU HaIIpaBJICHUA,
CBbp3aHu C MOJCIHUPAHC, OINTHUMHU3AIUA W MAIIWMHHO 06yquI/Ie 3a IPUITOKCHHUA Ha CHUIIOBU

CJICKTPOHHU yCTpOI\/'ICTBa B CHCPICTHUKATa U TpaHCIIOpTa:

1. EnepruiiHa MHTEIUI€HTHOCT UM YCTOWYMBOCT IPU EHEPTHMHUS MPEXOJ U PACTAIIOTO

BJIMSIHUE HA W3KycTBeHMs uHTenekT — [3.31.1], [3.31.2];

- B [3.31.1] e pa3BuTa KOHIIENTyallHa paMKa 3a MPEX0]] OT “eHepruiiHa e(PeKTUBHOCT KbM
“eHepruilHa MHTEIMIEHTHOCT , KaTO C€ apryMEHTHUpa poJjsTa Ha CWJIOBaTa €JEeKTPOHMKA KaTo
,,KOTHUTHBEH CJIOH“ (M3MepBaHe, YIpaBieHHUE, aJallTUBHOCT), KOMTO MoArnomMara MHTErpamusra

Ha BEU, enextpudunupan TpaHCIOPT U JUTUTATU3UPAHU TOBAPU.

- B [3.31.2] e npencTaBeH cucTeMaTHUYEH aHAJIU3 HA €HEPTUIHOTO MOTpebIeHNEe Ha CUCTEMU
3a M3KycTBeH HHTeNneKT (Al), BkIrouuTenHo rojemu e3ukoBu mojenu (LLM), kakto u Ha
JByrnlocouHaTa Bpb3ka Mexay Al u eneprerukara. Pasrneganu ca ponsta Ha Al kaTo HapacTBaill
KOHCYMAaTop, OTpaHUYEHUsATA, HAJaraH! OT eHepruiiHaTa MHQPacTPyKTypa, Bb3MOKHOCTHUTE 3a
u3non3BaHe Ha Al karo MHCTpyMEHT 3a ONTHUMM3allUsg Ha EHEPruiiHM IpoLEeCcH, KaKTO MU

CBBP3aHUTC C TOBA aCIICKTU HaA eHeerIZHaTa C(beI(TI/IBHOCT " CUTYPHOCTTA.

2. MopenupaHe ¥ CUCTEMEH aHaJIW3 Ha €JIeKTPOMOOMIHOCT U eHepruiitHa unrterpauus (EV

mozenu, V2H) —[3.31.3], [3.31.4];

- B [3.31.3] e npensio)keH W M3MOJI3BAaH MOJICITHO-OPUEHTHPAH MOAXOJ 3a OIEHKAa Ha
BIIMSTHAETO Ha MIPEIaBaTeTHOTO OTHOIIIEHHE (gear ratio) BbpXy pa3xo/ia Ha eHeprus pH IBHKCHHE
Ha enektpomoounu (EV), ¢ aHanu3 nmo crangapTau npoduin Ha apmwkenue (driving cycles) u

OIIeHKa Ha e()eKTH BbPXY MOITHOCTHU HAaTOBapBaHUs/€HEPronoTpeOIeHue.

- B [3.31.4] e pa3paboTeH cHCTEeMEH MOJIE] Ha €HEprooOMEH eJIEKTPOMOOMI KbM JOMa
(V2H) ¢ [OUBIHUTENHO CTAIlMOHAPHO EHEProXpaHWIMWINE, HACOYeH KbM ONTHUMH3AIUs Ha
JIOMAIITHOTO TMOTpPeOJIEHHE M YNpaBlI€HUE HAa €HEPrMMHM MOTOLM Ype3 CUJIOBA EJIEKTPOHHKA;
pasrienanu ca opasMepsiBaHe Ha DC eHepruex mojacucteMeH OJOK U CpaBHEHHE HAa KOHTPOJIHU

peleHus 3a npeoOpa3yBaTeHUTE 3BEHA.

3. OnTuMainHo MPOSKTUPaHE Ha CHIOBH pPe30HAHCHHM mpeobpasyBatenu — [3.31.6];
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- B [3.31.6] e pa3paboTeH ONTUMHU3AIMOHEH IMOAXOJ 3a NMPOCKTHPAaHE Ha PE30HAHCHU
WHBEPTOPH C JIO3UpaHe Ha CHeprusrta, Oa3upaH Ha pedepeHTHa TOKOBAa KpHWBa B
NPOMCHJIMBOTOKOBATa BEpUTa; MOKa3aHa € MPWIOKUMOCTTA 3a TOBHUIIIABaHE HA ,,KAYECTBO HA
paboTta®“ Ha YCTPOMCTBOTO (IMHAMHKA/CTAOUITHOCT/XapaKTEPUCTHKHU) CIPSAMO TPaIUIIMOHHH
MOJIXOAW 3a TPOCKTHpAHEe, KOETO € BaXHO 3a TNPWIOKEHUS KaTo OE3KUYHO 3apeKIaHe,

WHAYKOWMOHHO HarpsBaHE U Jp.

4. MamHHO 06yquI/Ie 1 00SICHHM HU3KYCTBCH HMHTCJICKT 3a IIPOrHO3MPAaHC U B3EMAHC HaA

peuieHus (CHepruiHU qaHHU/00yunTesnu nanuu) — [3.31.5], [3.31.7];

- B [3.31.7] e pa3raenan npo6aemMbT 3a IPOrHO3UPAHE HA eIEKTPUYECKO HATOBapBaHE, KaTo
ca TPWJIOKEHU U CPAaBHEHH MOAXOIM OT MAIIMHHOTO M JIBJIOOKOTO 00ydeHHue C IIe1 TOBUIIIaBaHe
Ha TOYHOCTTa MU MOJIOMAaraHe Ha ONEPaTUBHOTO IUIAHMpAHE U YCTOMYMBOCTTa Ha Mpekara

(OLIEHEHO ¢ CTaHJIaPTHU METPUKHU 3a TPEILKa).

- B [3.31.5] e uscnenBana 3ajada 3a MPEIUKIUSA HA yCIEX M PaHHO MACHTHU(UIIMpPAHE Ha
PHCKOBU CTYICHTH B OHJIAiH OOydYeHHE, KaTo € W3IMOJ3BaH IOJXOA C OOSICHUM HW3KYCTBEH
UHTENIEKT, KOWTO OCBEH TOYHOCT I M HHTEPHpPEeTUpyeMocT (MACHTH(PHUIMpPAHE Ha
(bakTOpu/TIPUYHHN), T.€. PE3YJITATUTE ca MIPUTOIHHU 33 PEATHO MOAMIOMAraHe Ha MPernoaBaTeNId U

AIMUHHUCTPATUBHU PCUICHUA.

5. MopenupaHe U OLIEHKa Ha pUCKa U 0€30I1aCHOCTTA Ha aBTOHOMHH TPAHCIIOPTHU CUCTEMHU

ype3 moaXoau, 6a3upanu Ha TeopusTa Ha urpute — [3.31.8];

- B [3.31.8] e npennoxkeH MOaX0J 3a OIEHKAa Ha PUCK MPH HM3IOJI3BaHE HA aBTOHOMHU
aBTOMOOWIM B ypOaHU3MpaHa Cpela, OCHOBaH Ha TEOpHs Ha WIPHUTE, KaTO Ce€ MOJeIHpar
B3aUMOJICHCTBUSATA MEXKJIYy aBTOHOMHHM M KOHBEHIIMOHAJHM YYAaCTHUIM B JBUKEHHUETO U C€
U3BEKIAT (DaKTOPH/CIICHAPUH, PEIECBAHTHH 33 TIOJUTHKH 10 O€30MacHOCT M YCTOWYMBO

BHEJPsABAHE.
4.2. Pe3romeTa Ha mMyOJuMKAIMHUTE

3.31.1. Hinov, N. From Energy Efficiency to Energy Intelligence: Power Electronics
as the Cognitive Layer of the Energy Transition. Electronics 2025, 14, 4673.
https://doi.org/10.3390/electronics14234673

Jlunk: https://www.scopus.com/pages/publications/105024557026?origin=resultslist
JIuuk: https://www.webofscience.com/wos/woscc/full-record/WO0S:001634322400001

Pe3ome: Crartusara mpemiara KOHIENTyalleH MpexoJ OT (OKyc BBPXY ,,CHEpruiiHa
e(heKTUBHOCT* KBbM ,,eHepruitHa mHTenureHTHOCT (Energy Intelligence), kaTo mosummonupa

CHJIOBaTa CJICKTPOHHKA KAaToO ,,KOTHUTHUBCH cJIon* Ha eHepFHﬁHHH pexod. AHaJII/ISI/IpaHa € poJsiTa
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Ha 1mupoko3oHHuTe mnomynpoBogun (GaN m SiC) 3a moBWIIaBaHE HA YECTOTUTE Ha
NPEBKIIIOYBAHE U IUIBTHOCTTA Ha MOIIHOCT, KaKTO M 3a pas3llIUpsBaHE Ha BB3MOXKHOCTHUTE 3a
yIpaBl€HUE, 3aeJHO C OrPaHWYEHUATA MPH BHUCOKM YECTOTH (MArHUTHU MaTepHaiy,
€JIEKTPOMAarHuTHa ChbBMECTUMOCT U CHUCTEMHO KO-TIPOEKTHpAHE). AKIEHT € IOCTaBEH BBPXY
UHTErpalusaTa MeXIy IpeoOpasyBaTead M M3KYCTBEH MHTENEKT (UM(pOBU JABOWHHUIY,
eKCIUIOATallMOHHU JIaHHM, AaJaNTHBHO YIPABICHME), KOATO IIOJIOMara IpOTHO3MpaHe,
CaMOOINITUMH3ALMs U [TOBUIIIABAHE HA YCTOMUMBOCTTA HA CUCTEMHO HUBO. [IpeanoxkeHa e cioecra
paMka — (PU3NYECKH, KOTHUTHBEH U CUCTEMEH CIION — KOATO 00CIUHIBA MaTEPUAIIH, YIIPaBICHUE
U JaHHM B €JMHHA KuOep-(u3nyHa €HEepruilHa apXUTEKTypa 3a MPEXHU OT HOBO IOKOJIEHHE,

eJ'IeKTpOMO6I/IJ'IHOCT " OCHTPOBEC 3a JaHHU.

Kio4oBH JymMH: W3KyCTBEH WHTEJEKT, CHEpruiiHa WHTEIUTCHTHOCT; U(POB TBONHUK;
CUJIOBA EJIEKTPOHHUKA; WHTEIUTeHTHH Mpexu; yctonumBocT; GaN; SiC; mMUpOKO30HHU

MOTYTIPOBOIHUIA

3.31.2 Hinov, N. The Energy Hunger of Al: Large Language Models as Challenges
and Enablers for Sustainable Energy. Energies 2025, 18, 4701.
https://doi.org/10.3390/en18174701

Jlunk: https://www.scopus.com/pages/publications/105015709514?origin=resultslist
JIunk: https://www.webofscience.com/wos/woscc/full-record/WO0S:001571302600001

Pe3rome: PenaknmoHHata cTaTvs aHAIW3MpAa E€HEPrUMHOTO HATOBApBaHE, CBBP3aHO C
U3KYCTBEHUsI MHTEJEKT, C aKLEHT BBPXY rosiemMute e3ukoBu monaenu (LLM), u mogueprasa
JIBOHATa UM POJIsi: €AHOBPEMEHHO KAaTO 3HAYMM KOHCYMAaTOp Ha €HEprusl U KaTO MHCTPYMEHT 3a
onTUMHM3alMsl B  eHepruitHus cektop. OOChAEHM ca OCHOBHUTE KOMIIOHEHTH Ha
eHepronoTpedaeHueTo npu ol0ydeHne W uHepeHIus, UHOpPACTPyKTypaTa Ha ILEHTPOBETE 3a
nanan u metpuku katro PUE/WUE, kakTo W HeoOXoauMocTTa OT MPO3PayHU M CPaBHUMU
nokasarenu (Hamp. eneprus Ha 1000 Tokena). Jlanenu ca npumepu 3a Maiada Ha moTpedIeHueTo,
npu Koito oOyuennero Ha LLM moxe ma pocturne mopsabk crotuiin MWh. Ot ctpana Ha
€HEeprocHa0AsIBAaHETO ca pasriie/laHd BapHaHTH 32 HUCKOBBITIEPOAHO U HAJIEkKAHO 3aXpaHBaHE Ha
Al undpacTpykTypH, BKIIOUUTETHO MOTPEOHOCTTa OT MOJAEPHHU3ALIMS Ha €IeKTpOeHepruitHaTa
MpeKa U OCUTYpsIBaHE Ha aJeKBaTHM MouiHocTd. OT cTpaHa Ha ,M3KyCTBEH HHTEJIEKT B
EHepreTuKaTa’ ca ouepTaHu NPUIIOKEHHU 3a IPOrHo3upaHe, narerpauus Ha BEY, nuarnocruka
Y TIOBUIIIABAaHE HA YCTOMYMBOCTTA, KATO € BKJIIFOUEHA U MEPCIEKTHBA 32 CUTYPHOCT U HAaJIEHKAHOCT

Ha CUCTCMMUTC.
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KarouoBu aymm: ronemu esukoBu mojaenu (LLM); eHeprueH oTnedarbk; IEHTPOBE 3a
naHHu; eHeprus 3a uHdpepennus; nekapoonusanus; PUE/WUE; enepruiiHa ontuMmu3anus;

KHOEpCUTYPHOCT.

3.31.3 Hinov N., Punov P., Gilev B., Vacheva G., Model-based estimation of
transmission gear ratio for driving energy consumption of an EV, Electronics
(Switzerland), 2021, 10(13), 1530

JIunk: https://www.scopus.com/pages/publications/85108409718?origin=resultslist
JIunk: https://www.webofscience.com/wos/woscc/full-record/WO0S:000671120200001

Pe3tome: PabGoTraTta npeacTaBst YMCIECHO U3CIIEBAHE HA BIMSHUETO Ha KOH(PUTypalusaTa Ha
TPaHCMHCUATA BBPXY CHEPrHiHMs pa3xol Ha enekTpomoOmi. Pa3paboTeH e cumylanuoHEH
MO/, BKJIFOYBAIl OCHOBHHUTE CBIPOTUBICHUS HA [BWKEHHETO M TAroBaTa CHJA, KaTo
BAIMJMPAHETO € M3BBPIICHO 4pe3 cpaBHeHHE Ha BpemeTo 3a yckoperwe 0-100 km/h mpu
eqHocTeneHHa Tpancmucus. Cien ToBa ca OIEHEHHW M3MCKBaHATa MOIMHOCT M CHEHU(GUIHUSAT
€HEeprueH pa3xoj B TPH CTaHaapTu3upaHu nukbia Ha apwkerne (WLTC-Class 3, NEDC, FTP-
75) 3a nBa BapuaHTa — €JHOCTENIEHHA M JIBYCTEIIEHHA TpaHCMHCHs. Pe3ynataTuTe mokas3BaT
paznu4Hu NMPOoQUIM Ha ThPCEHATAa MOIIHOCT B OTICIHUTE HUKIU W OJIM3KU CTOWHOCTH Ha
crnenuduanns pazxoxn npu NEDC u FTP-75, nokaro WLTC e nmo-eneproembk. J[Bycrenennara
TpaHCMHCHS BOJH JI0 MOBUIIaBaHE Ha €(EeKTUBHOCTTA B MOPpAIBK 1.7-2.4%, kaTto edeKThT € mo-

H3pPAa3CH IIPU IMOo-AUHAMUYIHU PCIKUMH.

KawouoBu AYMHU: CICKTPUYCCKHU INPEBO3HU CPCACTBA;, TPaHCMHCHUA; C€HEPIrUCH pPasxol;

TCCTOBU UKJIM; MOACIINPAHEC.

3.31.4 Hinov N., Dimitrov V., Vacheva G., Model for Vehicle to Home System with
Additional Energy Storage for Households, Electronics (Switzerland), 2021, 10(9), 1085

Jlunk: https://www.scopus.com/pages/publications/85105223804?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/WOS:000649991900001

Pe3iome: Cratusita mpeactaBs MOJAENI Ha CHCTEMa €HEProoOMEH ,,elIeKTPOMOOHMI—IoM"
(V2H), pu xosiTo KbM OaTepusaTa Ha €IEKTPOMOOHIIA € J00aBEHO CTAIIMOHAPHO aKyMYJIaTOPHO
ChXpaHEeHHE 3a JOMaKMHCTBOTO. [IpencTaBeHu ca Mojenu Ha OCHOBHHUTE MOJCUCTEMH — OUTOBO
notpebnenue, apynocoueH AC/DC npeobpasysaten ¢ ynpasienue, DC/DC npeoGpasyBaTenu ¢
YIpaBJISABAILIN AITOPUTMU M ITOPUTHM 33 CHCTEMHO ympasienue. Llenra e momMbT na cienBa
IpeBapUTENHO 3a/afieH Mpoduil Ha MOIIHOCT, KOHCYMUpaHa OT €JIEKTPOCHEepruitHaTa Mpexa
(HarmpuMep 3a ONTUMM3AIMS Ha Pa3XOAMTE), KATO EHEPTUUHUAT ArcOaiaHc ce KOMIICHCHpa Ype3

oOMeH Ha eHeprus ¢ HanmnyHuTe Oydepu. Moaenute ca pelyldpaHy U ONTUMHU3UPAHH Taka, 4e Aa
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MMO3BOJIIBAT MHOI'OCCIAMUYHH CUMYJIAIIMK Ha CTAaHOAAPTCH KOMIIIOTHDP, HOHHOMaFaﬁKH
opasmMepsiBaneTo Ha DC eHepruiiHuTe XpaHWINILNA U CPAaBHEHUETO HA CTPATETUHU 3a YIIPaBJICHHE

Ha rpeoOpazyBaTesuTe.

KuarouoBu xymu: Vehicle-to-Home (V2H); enextpuuecku mpeBO3HH CPEACTBA; CHEPTUWHO

CbXpaHEHHE; MOJIECIIUPAHE; YIIPABICHUE.

3.31.5 Ujkani, B.; Minkovska, D.; Hinov, N. Course Success Prediction and Early
Identification of At-Risk Students Using Explainable Artificial Intelligence. Electronics
2024, 13, 4157. doi: 10.3390/electronics13214157

Jlunk: https://www.scopus.com/pages/publications/85208552687?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/W0S:001351266700001

Pe3tome: UM3cnenBaHeTo pasriekia NPOrHO3MpPAHE HA YCHEX/HEyCcleX Ha CTYACHTH B
OHJIaliH 00y4YeHHEe upe3 MOAXOAU OT MAITMHHOTO U AbJI00K0TO 00ydenue (ML/DL), nonbiaHenu ¢
METOJI OT 00JacTTa Ha 00sICHUMUS U3KycTBeH UHTeNeKT (XAl). M3non3Ban € HA0OPHT OT NaHHU
Open University Learning Analytics Dataset (OULAD), BbpXy KOWTO ca NpUIOKEHH pa3IuuyHU
ML/DL Ttexnuku 3a kiaacuduKaIus Ha HW3X0Ja ,,ycrex/Heycrnex™. 3a MHTEePHPETHPYEMOCT Ha
pe3ynratute € uznon3Bad MetoasT SHAP — . anutuBuu obsicuenus Ha laru® (Shapley Additive
Explanations), KOiTO OIlEHsSBa MPUHOCA HA OTACTHHUTE (PAKTOPU KBM MPOTHO3aTa W MOJIOMAara
paHHOTO WACHTH(UIIMpPAHe HA CTYACHTH B PHUCK. Pe3ynTathre IMOKa3BaT 3HAYMMOCTTa Ha
AQHTAKUPAHOCTTa M BPEMEBUTE XapaKTEPUCTUKH Ha PETUCTpALMATa KaTo KIOYOBH (aKTOpH 3a
npeacTaBsHeTo. J{OKIaJABaHUTE MOJENM TOCTUTAT TOYHOCT N0 OKolo 94% wu mpeacraBisiBatr

MPAKTUYCH UHCTPYMCHT 3a HCJICBU UHTCPBCHIHUU OT IMPEIOAaBaTCIN U A AMUHUCTPATOPH.

KuirouoBn aymu: mporsHosupaHe Ha ycrnex B Kypc; MallMHHO oOydeHue; oOpa3oBaHUE;

00sicium u3kyctBeH UHTENEKT (XAl); SHAP; onnaitn oOyuenue.

3.31.6 Madzharov, N.; Gilev, B.; Hinov, N. Design of Resonant Inverters with Energy
Dosing, Based on Optimization with Reference Curve. Electronics 2025, 14, 327. doi:
10.3390/electronics14020327

Jlunk: https://www.scopus.com/pages/publications/85215983925?0origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/W0S:001405141700001

Pe3tome: Pabotara mpeiara ONTHMH3AIMOHHO Oa3upaH MOJXOJ 3a MPOEKTHpaHEe Ha
PE30HAHCHH WHBEPTOPHU C EHEPTrUiHO J03MpaHe, KONTO KOMOWHHUpA OMPOCTEHA METOAMKA 3a
IbpBOHAYAJICH M300p HAa €JIEMEHTHUTE M TIOCJE/BAIla HACTPOWKA Ype3 ONTUMHU3ANUS CHPSIMO
pedepentHa kpuBa. llenra e mogoOpsiBaHe Ha NWHAMUKATa MpU MYCK 4Ype3 OrpaHUYaBaHE Ha

IMMKOBHA TOK B MMPOMCHJIMBOTOKOBATA BEPpUTraTa HA MHBEPTOPA IIPU MUHHUMAIHO BJIIMAHUC BBPXY
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Pe3romema na nayunume mpyooee ooy. ou undxc. Huxonau Jlrobocrasos Xunos

YCTaHOBEHUS PEKUM, KaTO C€ MUHUMHU3UPA OTKIOHEHUETO MEXIy OOBHBKATa HA PEATHHS TOK H
n3bpana pedepentHa oOBuBKa. [lpemioxkeHu ca Momen W MpoIeaypa 3a peliaBaHe Ha
ONTUMM3AlMOHHATa 3a1ada ype3 cumynanun B MATLAB/Simulink n utepaTuBHO ThpceHe Ha
napameTpu (Hamp. HHAYKTUBHOCT U KanaluuTeT). MeToI0oTHsTa € IEMOHCTPUPaHa C IIPUMEpP OT
MHIYKIIMOHHOTO HArpsiBaHe W € OOChJIeHa MPIJIOKUMOCTTA M B MHIYCTPHAIHU U TPAHCIOPTHU

IMPUIIOKEHUA, ITPU KOUTO BUCOKAaTa e(l)eKTI/IBHOCT N HAACKIHOCT Ca KPUTUYHHU.

KarouoBu AYMHU: eHeerﬁHO A03HpaHe; YECTOTHO YIIPABJICHUEC, OITHUMHU3ALUA; CHIIOBU

CJICKTPOHHU npe06pa3yBaTeJ11/I; peQ)epeHTHa KpHBa, pE30HAHCCH UHBCPTOP.

3.31.7 Percuku, A.; Minkovska, D.; Hinov, N. Enhancing Electricity Load
Forecasting with Machine Learning and Deep Learning. Technologies 2025, 13, 59. doi:
10.3390/technologies13020059

JIunk: https://www.scopus.com/pages/publications/105007768384?origin=resultslist
Jlunk: https://www.webofscience.com/wos/woscc/full-record/W0S:001431884900001

Pe3rome: Crartusata pasmiexga KpaTKOCPOYHO IIPOTHO3MPAHE HA  EIEKTPHUYECKOTO
HATOBAapBaHE KaTO KIIIOYOB MpOLEC 3a OallaHCHUpaHE M HAJCKTHOCT Ha eJIeKTpOeHepruitHaTa
cucrema. IIpeanoxkena e pamka, 6a3upana Ha rpadoBa 0aza JaHHHU, 32 apXUBUpPaHE U 00pabOTKa
Ha TOJIEMH MacHBH H3MEpBaHHs OT eleKkTpuuecku mnojactanuumu B [lpummnaa (Kocoso),
BKITIOYHTEITHO €JIIEKTPHUYECKH U METEOPOJIOTUYHU MMapaMeTpH 3a TEepHo] OT YETHPH ToaAuHU. B
paMKaTa ca NPHJIOXKEHHW JBa IOJIXOJa 3a NPOTHO3MpAaHe: JMHEHHA perpecust KaTo METOA OT
mammHHOTO 0Oyuenne u LSTM (Long Short-Term Memory) kato MeToJ OT IBJIOOKOTO
oOyuenwue. Pesynrature ca orenenu upes merpukure MAE (cpenna abcomoTtHa rpemka) u RMSE
(KOpEeH OT CpeHOKBaIpaTHIHATA TPEIKa), KaTo € OTYETEHa BHCOKA TOYHOCT U e(DeKTHBHOCT Ha

IpeUI0KeHaTa OpraHu3alys Ha JaHHUTE U U3I0I3BaHUTE MOJIENN 3a IPOTHO3HUPAHE.
KarouoBu aymm: enexkTpuuecko HaTOBapBaHE; KPATKOCPOYHO MPOTHO3MpaHe; JIMHEHHa

perpecust; LSTM; rpadoBa 6aza naHHU.

3.31.8 Adamova, V.; Popov, S.; Todorova, S.; Baeva, S.; Hinov, N. Game Theory-
Based Risk Assessment of the Use of Autonomous Cars in an Urbanized Area.
Mathematics 2025, 13, 553. doi: 10.3390/math13040553

JIunk: https://www.scopus.com/pages/publications/85218919801?origin=resultslist

JIunk: https://www.webofscience.com/wos/woscc/full-record/W0S:001430233100001
Pe3iome: PabGoTaTa mpeasiara nmoaxos 3a olieHKa Ha PUCKa MPU U3MOJI3BaHE HA aBTOHOMHHU

aBTOMOOWIN B ypOaHH3UpaHa cpejia Ype3 MOJENH OT TeOpusATa Ha UrpUTe. AHAJIU3BT € HACOUEH

KBbM B3aMMOJCHCTBHUITA MCKAY aBTOHOMHHU W KOHBCHIIMOHAJIHU IMTPEBO3HU CPCACTBA, KAKTO U C
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Pe3romema na nayunume mpyooee ooy. ou undxc. Huxonau Jlrobocrasos Xunos

JpYrd YYaCTHMLIM B JBHKEHHETO (NEMIEXOALUM U BEJIOCUNENNUCTH). Upe3 HUrpoBO-TEOPETUYHO
MoJieJIMpaHe ce UACHTU(DUIUPAT MOTEHIIUATHN KOHMIUKTH U PUCKOBH CLIEHAPUU U c€ 00CHKIA
BIMSHUETO UM BBPXYy Oe3omacHocTTa M epeKTuBHOCTTAa Ha Tpaduka. [IpeanoxkeHure mMeToau
CIIy’)KaT KaTo OCHOBA 3a pa3paboTBaHe Ha CTpATETHH 3a YIpaBleHHE Ha PUCKAa M MOJIOMAarar

Oe3omacHara 1 yCTOWYMBA MHTETpalisi HA aBTOHOMHUS TPAHCIIOPT B Tpajicka cpesa.

Karwouosu AYMHU: aBTOHOMHO IPEBO3HO CPCACTBO; TCOPHA HAa UIPHUTC; aHAIIM3 HA pUCKA,

JIMHEHHA OITUMHU3AIMs; CTOXaCTUYHO MOJCIUPaHE.

Codus TTOMIHUC. .. e,

26.01.2026 r. [nou. nH nrx. Hukonai Xunos/
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Introduction

In the present competition for appointment to the academic position of “Professor”, the

candidate submits the following works:

e Elevenscientific publications equivalent to a monograph, published in outlets that are peer-
reviewed and indexed in world-recognised databases with scientific information (Scopus
and Web of Science);

e One published monograph that is not presented as the principal habilitation work;

e Twenty-five scientific publications indexed in international peer-reviewed databases with

scientific information (Scopus and Web of Science);
e One published textbook;

e Eight scientific publications in outlets with an impact factor (as indexed in Web of Science)

and/or an impact rank (as indexed in Scopus).

All scientific works submitted for the competition have not been used for acquisition of the
educational and scientific degree “Doctor”, the scientific degree “Doctor of Sciences”, or in a

previous competition for the academic position of “Associate Professor”.
The numbering of the works is presented in accordance with the relevant indicator groups.

All publications submitted have been prepared in co-authorship, and the candidate’s
contribution is substantial and includes: formulation of the research problems and objectives,
development of the methodology, construction of mathematical and simulation models,
performance of numerical and experimental studies, analysis of results and formulation of
conclusions. The candidate also participates in the preparation of manuscripts for publication and
in correspondence with editorial boards. On this basis, the publications are presented as works

developed in equal co-authorship.
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1. Habilitation Work Equivalent to a Monograph

1.1. Generalised and systematised scientific results, united in a cycle of publications
(Indicator B.4) equivalent to a monographic work, on the topic: “Modelling, Control and
Optimisation of Direct Current to Direct Current Converters and Hybrid Energy Sources

for Electromobility and Intelligent Energy Applications”

The development of electromobility, charging infrastructure and decentralised energy
systems (including the integration of batteries, ultracapacitors and fuel cells) imposes high
requirements on energy efficiency, bidirectional energy exchange, dynamic management of energy
flows and the reliability of power electronic devices. A key prerequisite for accelerated and correct
design is the availability of adequate mathematical models that enable simulation studies,
parameter optimisation and assessment of operating regimes under realistic loads (for example,

standard driving cycles).

The presented cycle of publications (Indicator B.4) constitutes a logically complete

monographic work, in which the following have been developed in a consistent manner:
e models for assessing the energy needs and driving regimes of electric road vehicles;

e models and architectures of hybrid energy sources (fuel cell, battery and

ultracapacitor) and their control;

e modelling and optimisation of bidirectional direct current to direct current

converters;

e models and methodologies for simulation and design in MATLAB/Simulink and
PSIM environments, including for charging applications and high-efficiency

topologies for the implementation of power electronic devices.

The converter devices and control systems considered are fundamental elements of modern
automated power supply and energy systems, which justifies the link with the scientific speciality
“Elements and Devices of Automation and Computer Engineering”. The cycle is characterised by

consistent methodological development and possesses the characteristics of a monographic work.

1.2. Systematisation of Results

The scientific results from the presented publications are summarised in four main
directions, covering the system analysis of energy processes in electric vehicles and the design of

power electronic converters for traction and charging applications.
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1. Modelling and assessment of the energy regimes of electric vehicles (acceleration and
braking) and determination of energy cycles in standard driving cycles — publications [B.4.3],
[B.4.8].

2. Architectures and models of hybrid energy sources (fuel cell, battery and ultracapacitor)
and management of energy flows in standard driving cycles — publications [B.4.1], [B.4.9], as well
as an applied implementation for smart home systems — [B.4.2].

3. Modelling and optimisation of bidirectional direct current to direct current converters,
taking into account losses in circuit elements for applications in electric road vehicles —
publications [B.4.4], [B.4.5], [B.4.6].

4.  Model-oriented design and simulation methodologies implemented in
MATLAB/Simulink and PSIM environments for power converters and charging applications (dual
active bridge converter, zero-voltage-switching quasi-resonant buck converter) — publications
[B.4.7], [B.4.10], [B.4.11].

The results obtained have immediate practical application in the design, operation and
modernisation of power electronic devices and systems, as well as in the development of reliable
and energy-efficient electronic converters. Taken together, the publications constitute a complete
and independent research study which, in terms of volume, content and original contributions, is
equivalent to a monographic work and substantiates its submission as a habilitation work in the

competition for the academic position of “Professor”.
1.3. Summaries of Publications

B.4.1Vacheva G., N. Hinov, An overview of the state of art of fuel cells in electric
vehicles, International Conference on Creative Business for Smart and Sustainable
Growth, CreBUS 2019, Sandanski; Bulgaria; 18 March 2019 through 21 March 2019,
pp. Article number 8840075, DOI 10.1109/CREBUS.2019.8840075

Link: https://www.scopus.com/pages/publications/85073214474?origin=resultslist

Summary: The publication presents an overview of the current state and applicability of
fuel cells in electric road vehicles. It discusses the operating principle of the fuel cell, the main
architectures of fuel-cell electric vehicles and the reasons why hydrogen is regarded as a promising
option for low-emission transport. In addition, an analytical review is provided of options for green
hydrogen production, including electrolysis, and an exemplary approach is presented for
evaluating the technical and economic parameters of a hydrogen production system, including
dependence on electricity consumption and capital expenditure. The aim is to substantiate the role

[ 3 |
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of fuel cells as an element of future electric drivetrains and to outline practical guidelines for

deploying hydrogen infrastructure in the context of electromobility.

Keywords: fuel cells; hydrogen; electric vehicles; electrolysis; photovoltaic systems; energy

systems.

B.4.2 G. Vacheva, N. Hinov, Application of HEVs for Smart Home, 2nd Balkan Junior
Conference on Lighting, Balkan Light Junior 2019 - Proceedings, Plovdiv; Bulgaria;
19 September 2019 through 21 September 2019, issue 2, pp. Article number 8883655,
DOI 10.1109/BL.J.2019.8883655

Link: https://www.scopus.com/pages/publications/85075054118?origin=resultslist

Summary: The paper considers a concept for using hybrid electric vehicles as part of the
power supply system of a smart home. An overview is provided of the main hybrid electric vehicle
architectures (series, series—parallel and complex), as well as the key subsystems that determine
the ability to deliver and store energy, namely battery technologies and power electronics.
Principles are presented for integrating a photovoltaic system, an energy storage system and an
inverter, including discussion of approaches and inverter types, in order to realise autonomous and
backup power supply and to manage energy flows. The educational and applied aspect is
emphasised: the system can serve as an example of combining a transport energy system and a
household microgrid, and as a basis for subsequent extension with communications, monitoring

and intelligent control.

Keywords: hybrid electric vehicles; smart home; photovoltaic systems; inverter; batteries;

energy management.

B.4.3 G. Vacheva, N. Hinov, V. Dimitrov, Research of Acceleration and Braking Modes
of Electric Vehicles in MATLAB/Simulink, 2019 42nd International Spring Seminar
on Electronics Technology (ISSE), pp. 3, 10.1109/I1SSE.2019.8810283

Link: https://www.scopus.com/pages/publications/85072295318?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/WOS:000507501000055

Summary: The publication presents a study of the acceleration and braking modes of an
electric car by means of a model in MATLAB/Simulink. A model of the electric drivetrain and
energy flows is developed, including an electric motor, power converters and mechanical
transmission, as well as the influence of the main motion resistances, such as rolling resistance
and aerodynamic drag. The model is used to analyse dynamic processes and to evaluate behaviour
under different driving profiles, using as input the standard Urban Dynamometer Schedule driving

cycle. A comparison and verification of simulation results with on-board diagnostics data are also
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provided, which increases the credibility of the simulation approach. The proposed modelling is
applicable both to engineering analyses and optimisation and to teaching in electric drives and

power electronics.

Keywords: electric vehicle; acceleration; regenerative braking; MATLAB/Simulink;

driving cycles; energy flows.

B.4.4 G. Vacheva, N. Hinov, V. Dimitrov, Modelling of DC/DC Bidirectional Converter
for Electric Vehicles Application, 2019 42nd International Spring Seminar on
Electronics Technology (ISSE), pp. 4 10.1109/ISSE.2019.8810253

Link: https://www.scopus.com/pages/publications/85072290674?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/WOS:000507501000029

Summary: The paper is devoted to modelling a bidirectional direct current to direct current
converter for applications in electric road vehicles. A model is developed in MATLAB/Simulink
for research and teaching, considering control of the energy flow during charging and discharging
of an energy storage unit and its interaction with an electric motor and vehicle dynamics. Particular
emphasis is placed on the influence of the drivetrain as an approximately constant-power load,
which is important for stability analysis of the converter. Simulation results are presented
demonstrating stable behaviour of the circuit in step-down and step-up operating modes, as well
as tracking of specified reference quantities via proportional—-integral controllers.

Keywords: bidirectional direct current to direct current converter; electric vehicles;
constant-power load; stability; MATLAB/Simulink; control.

B.45G. I. Vacheva, N. L. Hinov and B. N. Gilev, Optimization of Bidirectional
Converter for Applications in Electric Vehicles, 2019 IEEE XXVIII International
Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-4, DOI:
10.1109/ET.2019.8878490

Link: https://www.scopus.com/pages/publications/85074920346?origin=resultslist

Summary: The publication proposes an approach to optimising a bidirectional direct current
to direct current converter for applications in electric road vehicles. A mathematical model of the
converter is developed, and a simulation environment is implemented in MATLAB/Simulink for
analysing operating modes and transients. The focus is on selecting and optimising passive
components (inductances and capacitances) to improve dynamic characteristics, such as faster
settling, ripple control and limitation of peak currents and voltages, as well as achieving more

suitable power-stage parameters in terms of size, mass and cost. Simulation results are presented
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illustrating the influence of the optimisation on key converter quantities and on the quality of the

transient processes.

Keywords: electric vehicles; bidirectional converters; mathematical modelling;
optimisation; MATLAB/Simulink.

B.4.6 V. Dimitrov, N. Hinov and G. Vacheva, Switch Function Modelling of
Bidirectional DC-DC Converter, 2020 XXIX International Scientific Conference
Electronics (ET), Sozopol, Bulgaria, 2020, pp. 1-4, DOI:
10.1109/ET50336.2020.9238183

Link: https://www.scopus.com/pages/publications/85097076295%origin=resultslist

Summary: The paper proposes a generalised model of bidirectional direct current to direct
current converters based on a switching-function model. The model is applicable to power
topologies in electric road vehicles where cascaded or parallel architectures are used in the
presence of more than one energy source. It is developed to describe not only idealised
electromagnetic processes but also the main loss components: switching and conduction losses in
the semiconductor devices, as well as losses associated with the equivalent series resistance of the
power inductor. The load is formed on the basis of requirements for a vehicle driven according to
the standard Worldwide Harmonised Light Vehicles Test Cycle, which makes the results relevant
to real operating regimes. The approach provides a framework for comparative analysis of
architectures and operating modes and for assessing energy exchange under bidirectional

conversion.

Keywords: power converters; modelling; switching function; bidirectional direct current to
direct current converter; losses; Worldwide Harmonised Light Vehicles Test Cycle.

B.4.7G. I. Vacheva and N. L. Hinov, Mathematical Modeling and Simulations of
DC/DC Converter in PSIM Environment, 2020 XI National Conference with
International Participation (ELECTRONICA), Sofia, Bulgaria, 2020, pp. 1-4, DOI:
10.1109/ELECTRONICA50406.2020.9305146

Link: https://www.scopus.com/pages/publications/85099880148?origin=resultslist

Summary: The publication presents a methodology for mathematical modelling and
simulation of a buck direct current to direct current converter in the PSIM environment, intended
for teaching and demonstration. A brief overview is provided of PSIM capabilities, including
libraries, tools and the organisation of the simulation process. A mathematical model of the step-
down converter is then derived using equations describing the relationships between voltages and

currents in the inductor and capacitor. The model is implemented in PSIM and simulations are
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performed while varying the inductance and capacitance, analysing their influence on the output
voltage, ripple and inductor current. The methodology is presented as applicable to other direct
current to direct current topologies and suitable for integration into power electronics education,

including electronic learning.

Keywords: direct current to direct current converter; buck converter; PSIM; mathematical

modelling; education; electronic learning.

B.4.8 N. Hinov, G. Vacheva and B. Gilev, Mathematical Model for Determination of
Energy Cycles in EVs, 2020 24th International Conference Electronics, Palanga,
Lithuania, 2020, pp. 1-5, DOI: 10.1109/IEEECONF49502.2020.9141569

Link: https://www.scopus.com/pages/publications/85092001323?origin=resultslist

Summary: The paper proposes a mathematical model for determining and analysing energy
cycles and energy flows in electric road vehicles. The aim is to create and experimentally verify a
model that describes the variation of physical and energy parameters during acceleration and
braking, taking into account the main motion resistances: aerodynamic drag, rolling resistance and
road gradient. The approach is oriented towards chassis-dynamometer testing under standard
cycles, where realistic assessment is required of the energy consumed and recovered and of the
loading of the energy storage system. Simulations are presented for standard driving cycles, such
as the Worldwide Harmonised Light Vehicles Test Cycle, together with discussion of the results

and their applicability to testing and comparative analysis of different electric vehicles.

Keywords: electric vehicles; driving cycles; energy balance; motion resistances; modelling.

B.4.9 N. Hinov, V. Dimitrov and G. Vacheva, Mathematical Modelling and Control
of Hybrid Sources for Application in Electric Vehicles, 2020 24th International
Conference  Electronics, Palanga, Lithuania, 2020, pp. 1-5, DOI:
10.1109/IEEECONF49502.2020.9141609

Link: https://www.scopus.com/pages/publications/85091984675?0origin=resultslist

Summary: The publication examines modelling and control of a hybrid energy source for
an electric road vehicle, consisting of a fuel cell and an ultracapacitor connected through direct
current to direct current converters. A comprehensive simulation model of a small electric vehicle
is developed, including the energy sources, power converters, control loops and the mechanical
subsystem, with the load defined by a driving cycle as a speed profile. Two topologies are
analysed, namely cascaded and parallel, and operating modes such as energy transfer, combined
discharge and regenerative braking are implemented, so that the ultracapacitor supplies the

dynamic components of the load while the fuel cell operates in a more stable regime. Simulation
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results are presented for electrical and mechanical quantities, including currents, voltages, power
and energy, and conclusions are formulated regarding the system behaviour under realistic driving

regimes.

Keywords: hybrid source; fuel cell; ultracapacitor; bidirectional direct current to direct

current converters; control; simulation.

B.4.10 G. Vacheva and N. Hinov, Modelling of Dual Active Bridge Converter for
Application in EVs Charging Station, 2022 13th National Conference with
International Participation (ELECTRONICA), Sofia, Bulgaria, 2022, pp. 1-4, DOI:
10.1109/ELECTRONICAbL5578.2022.9874424

Link: https://www.scopus.com/pages/publications/85139010285?origin=resultslist

Summary: The paper presents mathematical modelling of a dual active bridge direct current
to direct current converter intended for use in an electric-vehicle charging station with bidirectional
power flow and the possibility of integrating energy storage. It is shown that the dual active bridge
topology is suitable for power transfer control via phase shift between the two active bridges,
facilitating bidirectional conversion. The model is implemented in PSIM, and parameters and
simulation results are presented for variants with and without an input capacitor, with discussion
of the differences in dynamic response and settling of output quantities. The publication argues
that the model is applicable both to optimisation of components against different criteria, such as
efficiency, losses and dynamics, and to teaching and visualisation of energy-flow control in

systems with bidirectional conversion.

Keywords: dual active bridge; charging station; bidirectional conversion; PSIM; modelling;

electric vehicles.

B.4.11 N. Hinov, Model-Based Design of a Buck ZVS Quasi-Resonant DC-DC
Converter, 2022 V International Conference on High Technology for Sustainable
Development (HiTech), Sofia, Bulgaria, 2022, pp. 1-6, DOI:
10.1109/HiTech56937.2022.10145536

Link: https://www.scopus.com/pages/publications/85163326634?0origin=resultslist

Summary: The publication analyses a step-down quasi-resonant buck direct current to direct
current converter with soft switching in the zero-voltage-switching regime and proposes a model-
based design approach. The operating principle and key relationships describing electromagnetic
processes are discussed, and a mathematical model of the quasi-resonant buck converter in the
zero-voltage-switching regime is derived. Numerical experiments are used to determine suitable

values of the resonant elements in order to reduce the voltage stress of the power switch and
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facilitate achievement of zero-voltage switching. The role of modelling is emphasised as a means
of guaranteeing output performance and improving the efficiency of both design and education in
power electronics, with a focus on reducing commutation losses through resonant techniques.

Keywords: quasi-resonant converter; zero-voltage switching; buck converter; model-based
design; optimisation; power electronics.
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2. SCIENTIFIC WORKS OTHER THAN THOSE INCLUDED IN THE
MONOGRAPH-EQUIVALENT WORK (INDICATORT)

2.1. Published Monograph Not Presented as the Principal Habilitation Work (Indicator I'.5)

I'.Ss.1 Hinov, N. DC/AC Converters; MDPI: Basel, Switzerland, 2025;
https://doi.org/10.3390/books978-3-7258-4057-1

Summary:

The principal theme of the monographic work is the analysis, modelling and design of direct
current to alternating current converters (inverters) as key components of modern power-electronic
energy systems. The monograph is aimed at establishing a unified, consistent and physically
grounded methodology for studying various types of stand-alone direct current to alternating

current converters used in industrial electronics, electric drives, energy systems and transport.

The study is structured into several logically connected parts. In the first part, the operating
principles and classification of direct current to alternating current converters are examined, with
the main attention devoted to stand-alone inverters, namely current-source inverters, voltage-
source inverters and resonant inverters. The analysis is based on investigation of electromagnetic
processes in power circuits and allows clear distinction of the features of different topologies and

operating modes.

The second part is devoted to analytical investigation of direct current to alternating current
converters, including detailed analysis of current-source inverters and voltage-source inverters, as
well as various variants of resonant converters. Particular emphasis is placed on the development
and application of a unified analytical approach based on equivalent resistor—inductor—capacitor
models, which enables comparable analysis of different circuits and commutation modes (hard and

soft commutation).

The third part considers modelling of direct current to alternating current converters for the
study of transient and steady-state processes. Specialised mathematical and simulation models are
presented, implemented in the MATLAB/Simulink and LTspice environments, which provide an
adequate description of system dynamics in various regimes, namely continuous and discontinuous
current, as well as in complex resonant structures. The models are developed with engineering

applicability and the possibilities for optimisation and numerical experiments in mind.

The fourth part of the monograph is devoted to the development of a unified methodology
for the design of direct current to alternating current converters. On the basis of analytical

relationships and derived transfer functions, systematic procedures are proposed for designing
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various types of resonant converters and voltage-source inverters. The methodologies are
illustrated through numerous practical examples, including parameter selection, simulation

verification and comparative analysis of the results obtained.

The monograph summarises the author’s many years of research and teaching experience in
the field of power electronics and offers a comprehensive, methodologically sound and practice-
oriented approach to the analysis, modelling and design of direct current to alternating current
converters. The results presented have direct application both in engineering practice and in the

education of students and doctoral candidates in the fields of electronics and energy systems.

2.2. Scientific Publications in Outlets that are Peer-Reviewed and Indexed in World-
Recognised Databases (Scopus and Web of Science) — INDICATOR I'7

2.2.3 Characteristics of the Publications

Research in the publications, other than those included in the monograph-equivalent work,
is grouped into eight thematic directions reflecting the leading research and applied results:
modelling and design of converters; control and stability; resonant structures; embedded systems
and charging solutions; teaching methodologies and tools; expert (rule-based) models; energy
efficiency; and cybersecurity. The brief overview below synthesises the substantive emphases of

the works by direction:

9. Modelling, analysis and design of direct current to direct current converters (generalised
models, topologies, parametric influences) — publications [['.7.1], [[.7.6], [I".7.8],
[T.7.25].

- In [T".7.25], generalised models of pulse-width-modulation direct current to direct current
topologies are developed as a basis for accelerated analysis and comparison of behaviours and
operating regimes.

- In[T".7.1], modelling and simulation of a push—pull direct current to direct current converter

is implemented in the PSIM environment, with a focus on selecting filter components and

assessing transient processes.

- In [I'.7.6], a complete engineering pipeline “model — design — prototype” is developed

for a synchronous direct current to direct current converter.

- In [T".7.8], the influence of tolerances of passive components (including equivalent series
resistance and temperature effects) on the frequency response and dynamics of a boost converter

is studied, which is important for realistic assessment of performance and design.

10. Synthesis, comparison and digital implementation of control systems and stability of

direct current to direct current converters (model-based design, proportional-integral—

[ 11 ]
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derivative control, model predictive control, neural networks, digital control, stability) —
publications [I".7.13], [[.7.14], [[.7.17], [['.7.19], [.7.24].

- Publications [I".7.24] and [I".7.19] emphasise model-based synthesis and comparison of
control methods, from classical proportional-integral-derivative control to more intelligent and
optimisation-based approaches (for example, model predictive control and neural structures),
under criteria such as control quality and applicability.

- In [I".7.13], a methodology is presented for evaluating controllers of a buck converter in
the MATLAB/Simulink environment, with a clear educational and applied focus: guaranteeing

output performance via model verification.

- In [I".7.17], an LTspice-based approach is developed for analysing the stability of a boost
converter, useful both as an engineering procedure and as a teaching tool (stability, frequency-

domain methods, interpretation).

- In [I['.7.14], the focus is on a hardware system for digital control of a boost converter
(microcontroller implementation and compatibility with model-oriented design), which naturally
relates to the field of elements and devices of automation and computer engineering through digital

control and embedded algorithms.

11. Resonant converters and inverters: dynamic processes, generalised analysis and

automated measurements and experiments — publications [I".7.5], [[".7.7], [T".7.23].

- In [I".7.5], a practical approach is proposed for improving the dynamics of a resonant direct
current to direct current converter through analysis of operating regimes, initial frequency and
selection of output capacitance, aiming at shorter and more controllable transient processes and

easier control synthesis.

-In [I".7.7], a generalised analysis of a parallel-loaded resonant inverter is carried out, useful

for systematic description of operating regimes and parametric dependencies.

- In [I".7.23], an automated measurement and control system (graphical user interface in
LabVIEW) is implemented for an LLC test bench, including structuring of experiments and data
acquisition, which is key for validating models and operating regimes and for teaching

laboratories.

12. Embedded and intelligent control and monitoring systems and charging applications
(embedded control, smart monitoring, automated measurements) — publications [I".7.10],
[[.7.15].
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-In[I".7.10], an intelligent system is developed for control and monitoring of a direct current
motor (microcontroller, wireless network, mobile application), demonstrating practical integration

of “power stage + control + communication”.

- In [I".7.15], a practical evaluation is made of an intelligent direct current to direct current
solution for fast charging (integrated circuit bg25895), including comparison of actual efficiency
with the manufacturer’s data sheet and the influence of a compact printed circuit board design,
representing a typical applied engineering contribution in embedded systems and energy-efficient

devices.

13. Education and development or educational platforms for electronics, power electronics
and computational approaches (robotics, Python, simulation environments, LabVIEW
tools) — publications [I".7.2], [T'.7.3], [[".7.4], [[.7.9], [[".7.22].

- Publications [I'.7.2] and [I'.7.9] develop the idea of an accessible educational and
development environment (including open-source approaches and smart training concepts) for

faster entry into practice.

- In [I".7.3], Python-based training in electrical engineering for computer engineers is
demonstrated, that is, a bridge between computational models and classical tasks (direct current

and alternating current analysis, transient processes).

- In [I".7.4], a systematic comparison is made of software environments for modelling
(LTspice, PySpice, MATLAB/Simulink), useful as a “map” for selecting a tool according to the
task.

- In [I".7.22], an educational pulse-width-modulation generator is developed in LabVIEW
for applications in direct current to direct current and direct current to alternating current

converters, convenient for laboratory scenarios and linking theory with real signals and control.

14. Information, expert (rule-based) and formal models for engineering applications
(generalised nets, fuzzy rules, expert systems and virtual instruments) — publications
[[.7.11], [[.7.20], [T".7.21].

- In [I.7.11], models with generalised nets are proposed for constructs in C-like languages,
with the aim of formalised description of logic and control (applicable also in modelling control

structures for engineering systems).

- In [T".7.20], fuzzy production rules are developed for estimating parameters of a buck
converter under uncertainty (tolerances), supporting sensitivity analysis and reliability assessment
of behaviour.
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- In [I.7.21], a virtual-instrument-based expert system for environmental and energy
optimisation is presented (LabVIEW), aimed at intelligent decision-making and teaching through

simulation scenarios.

15. Energy efficiency and intelligent energy infrastructure (smart grids, operating regime

assessment, reliability and security) — publication [I".7.16].

- In [I".7.16], an assessment of energy efficiency in smart grids is carried out through
mathematical modelling and simulations (NEPLAN), including comparison of regimes with and
without photovoltaic generation and deriving engineering conclusions for more appropriate

connection points for charging stations and storage in order to limit peaks.

16. Cybersecurity of Internet of Things and embedded devices, and practical approaches to
protection (Raspberry Pi, Internet of Things for small and medium-sized enterprises) —
publications [I".7.12], [T".7.18].

- In [I'.7.12], vulnerabilities of Raspberry Pi devices are identified and investigated, and

protection measures are considered, including an experimental approach.

- In [I".7.18], risks and practical solutions for cybersecurity of the Internet of Things for small
and medium-sized enterprises are systematised (cryptographic protection, access policies,

updating, organisational measures).
2.2.4 Summaries of Publications

I'.7.1 G. L. Vacheva, K. Genev and N. L. Hinov, Modeling and Simulation of DC-DC
Push-Pull Converter, 2022 57th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST), Ohrid, North Macedonia,
2022, pp. 1-4, DOI: 10.1109/ICEST55168.2022.9828584

Link: https://www.scopus.com/pages/publications/851361043367origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0OS:000948177200069

Summary: The article develops a mathematical model of a push—pull direct current to direct
current converter and implements a simulation scheme in the PSIM environment. The model
enables analysis and verification of the design methodology and can be used in applications such
as photovoltaic systems and grid-connected energy solutions. On the basis of the simulation
results, values of the output filter components are determined in order to minimise the duration of
the transient process and achieve an aperiodic settling behaviour. The results obtained are
applicable to power electronics education and to supporting control synthesis.
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Keywords: push—pull; direct current to direct current converter; mathematical modelling;

simulation; PSIM/PowerSim; transients; filter components.

I'.7.2 T. H. Hranov and N. L. Hinov, Open Source Robotics Platform for Educational
Purposes, 2023 International Scientific Conference on Computer Science (COMSCI),
Sozopol, Bulgaria, 2023, pp. 1-4, doi: 10.1109/COMSCI159259.2023.10315950

Link: https://www.scopus.com/pages/publications/85186379609?0origin=resultslist

Summary: An open-source robotics platform is presented, aimed at providing an accessible
and practically oriented introduction to robotics. The platform combines hardware solutions based
on established community projects with applied software of modular architecture. The approach
Is not tied to a specific robot type and allows transfer to different robotic systems and configuration
according to purpose, analogous to the modularity of personal computers. The emphasis is on
simplicity and reliability through minimising dependencies, making maximal use of existing
software libraries and adopting a simplified hardware design. The platform retains the possibility

of extension towards systems for computer vision, artificial intelligence and the Internet of Things.

Keywords: open-source robotics; educational platform; modular systems; embedded

systems; direct current to direct current converters; direct current drive; Internet of Things.

7.3 S. Popov and N. Hinov, Python Based Electrical Engineering Training for
Computer Engineers, 2023 International Scientific Conference on Computer Science
(COMSCI), Sozopol, Bulgaria, 2023, pp. 1-5, DOI: 10.1109/COMSCI159259.2023.10315903

Link: https://www.scopus.com/pages/publications/851863432277origin=resultslist

Summary: The paper explores the use of Python for solving problems from courses in
electrical engineering and circuits, thereby supporting teaching of students in computer-
engineering programmes through familiar programming abstractions and models. The approach
addresses typical difficulties in mastering analyses in direct-current and alternating-current
regimes. Examples are presented for investigating transient and steady-state processes in various
electrical circuits used in teaching at the Technical University of Sofia. Appropriate tools and

environments for simulation and modelling are also indicated, facilitating practical work.

Keywords: Python; electrical engineering education; computer modelling; electrical
circuits; transient processes; LTspice; PySpice.
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I'.7.4 S. Popov and N. Hinov, Comparative Analysis of Software Environments for
Computer Modeling in Electrical and Electronic Engineering, 2023 International
Conference on Information Technologies (InfoTech), Varna, Bulgaria, 2023, pp. 1-6, DOI:
10.1109/InfoTech58664.2023.10266895

Link: https://www.scopus.com/pages/publications/85175245959?0rigin=resultslist

Summary: A comparative analysis is presented of widely used software environments for
computer modelling and simulation of electrical and electronic circuits: LTspice, PySpice and
MATLAB/Simulink. The strengths and limitations of each environment, the available libraries and
the types of analyses are summarised. The numerical methods used to solve the models and the
possibilities for visualising results are discussed. The conclusions are aimed at supporting the
selection of an appropriate tool for both research and education in electronics and electrical
engineering.

Keywords: computer modelling; simulation; electronic circuits; LTspice; PySpice;
MATLAB/Simulink; numerical methods.

I'.7.5 N. L. Hinovand T. H. Hranov, Practical Approach for Improving the Dynamics
of the Resonant DC-DC Converter, 2021 25th International Conference Electronics,
Palanga, Lithuania, 2021, pp. 1-5, doi: 10.1109/IEEECONF52705.2021.9467462

Link: https://www.scopus.com/pages/publications/85114282042?origin=resultslist

Summary: The influence of operating regimes, the initial frequency and the choice of output
capacitance on the dynamics of a series resonant direct current to direct current converter is
investigated. The impact of these factors on the duration and character of transient processes is
evaluated for both the output voltage and the resonant inverter. On this basis, optimal parameter
values can be determined to achieve the desired transient response. Practical conclusions are
formulated regarding improving dynamics, control synthesis, design and operation of the

converter.

Keywords: resonant direct current to direct current converter; dynamics; transient

processes; optimisation; output capacitor; frequency; control synthesis.

I'.7.6 N.Hinovand V. lvanov, Modeling, Design and Prototyping of a Synchronous DC-
DC Converter, 2022 V International Conference on High Technology for Sustainable
Development (HiTech), Sofia, Bulgaria, 2022, pp. 1-5, DOI:
10.1109/HiTech56937.2022.10145537

Link: https://www.scopus.com/pages/publications/85163414836?origin=resultslist
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Summary: The paper addresses the design of a synchronous direct current to direct current
converter for application in converting energy from photovoltaic panels to battery storage. The
role of the converter in regulating and monitoring the battery charging voltage is described. A
concept is presented using fast-switching metal-oxide—semiconductor field-effect transistors and
energy-storage elements, namely an inductor and a capacitor, controlled by a dedicated integrated
controller. Verification of the design is carried out through computer simulations and analytical

relationships, demonstrating a structured approach to modelling and prototyping.

Keywords: synchronous direct current to direct current converter; photovoltaic systems;
battery charging; metal-oxide—semiconductor field-effect transistor; design; simulation; energy
harvesting.

I'.7.7 Nikolay Hinov; Generalized analysis of parallel loaded resonant inverter. AIP
Conf. Proc. 13 November 2019; 2172 (1): 110014. https://doi.org/10.1063/1.5133617

Link: https://www.scopus.com/pages/publications/85075791349%origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000521744400135

Summary: The paper presents a generalised analysis of resonant inverters with a parallel-
connected resonant capacitor. Two regimes are considered: a forced switching regime (over-
resonant) and a natural switching regime (under-resonant). Expressions are derived for the input
current and the load voltage, together with relationships required for engineering design. By
analogy with series-compensated resonant inverters, an oscillation coefficient kP and a frequency
coefficient v are proposed. Applicability of the approach is demonstrated through mathematical

modelling, control synthesis, computer simulation and rapid prototyping.

Keywords: resonant inverter; parallel compensation; over-resonant and under-resonant

regimes; natural commutation; modelling and simulation.

I'.7.8 1. Hristov and N. Hinov, Investigating the Impact of Passive Components
Tolerances in Switch Mode Boost Converter Dynamic Characteristics, 2021 12th National
Conference with International Participation (ELECTRONICA), Sofia, Bulgaria, 2021, pp.
1-5, doi: 10.1109/ELECTRONICA52725.2021.9513702

Link: https://www.scopus.com/pages/publications/85114126849?origin=resultslist

Summary: The publication analyses the influence of variations in the parameters of output
capacitors on the frequency response of a switch-mode boost direct current to direct current
converter. The results are obtained through analytical relationships and an experiment with a

laboratory prototype. The derived characteristics enable assessment of dynamic properties and
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circuit stability and support control synthesis and tuning. The approach is applicable to practical

design of switch-mode power supply solutions, including automotive applications.

Keywords: boost direct current to direct current converter; passive component tolerances;

output capacitor; frequency response; stability; loop compensation.

7.9 Nikolay Hinov, Tsveti Hranov; Smart training environment for power
electronics. AIP  Conf. Proc. 7 December 2017; 1910 (1): 060017.
https://doi.org/10.1063/1.5014011

Link: https://www.scopus.com/pages/publications/85038910726?0origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000423866900074

Summary: A teaching and experimental test bench is presented that realises synergy
between National Instruments and Texas Instruments solutions for power electronics education.
The system includes measurement and control hardware based on a single-board reconfigurable
input and output device, work within the LabVIEW environment and educational modules of the
Power Management Lab Kit type. Through virtual instruments in LabVIEW, learners are
supported during configuration and operation, including warnings in case of incorrect settings and
guidance for proper selection. An approach is also incorporated to enable measurements without
the need for additional external equipment. In this way, the accessibility of high-technology

teaching platforms is increased for a wider group of learners.

Keywords: power electronics education; LabVIEW; single-board reconfigurable input and
output device; National Instruments; Texas Instruments Power Management Lab Kit; virtual

instruments; laboratory test bench.

I'.7.10 S. lvanov and N. Hinov, Smart System for Control and Monitoring a DC Motor,
2021 29th National Conference with International Participation (TELECOM), Sofia,
Bulgaria, 2021, pp. 57-60, DOI: 10.1109/TELECOM53156.2021.9659571

Link: https://www.scopus.com/pages/publications/85124518245?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000802220500014

Summary: A synthesis, design and prototype of an intelligent digital control system for a
direct current motor have been developed. Control is implemented by a microcontroller, and
communication is provided via a wireless network and a specialised mobile application. For
demonstration, a prototype of a direct current to direct current converter supplying the motor is
built and practical experiments are conducted. The proposed solution is suitable for teaching
purposes in power electronics and for remote control and monitoring of power electronic devices

and systems.
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Keywords: direct current motor; direct current to direct current converter; microcontroller;

wireless network; mobile application; monitoring; remote control.

I.7.11 V. P. Gochev and N. L. Hinov, Generalized Nets Representing C - based
Programming Constructs, 2022 International Conference on Information Technologies
(InfoTech), Varna, Bulgaria, 2022, pp. 1-4, DOI: 10.1109/InfoTech55606.2022.9897111

Link: https://www.scopus.com/pages/publications/85141103812?origin=resultslist

Summary: Generalised nets are presented for modelling control structures in the C
programming language and derivative languages. An approach is proposed for generating
generalised nets for functions with multiple flow-control statements. The models are implemented
through a Windows application, and the development forms part of an ongoing software line for
working with generalised nets. The approach is applicable when generalised nets are used as a
modelling tool for power electronic devices and systems, enabling simultaneous description of

power circuits and control structures within a unified formalism.

Keywords: generalised nets; C programming; control constructs; modelling; software

generation; power electronics; control systems.

I'.7.12 N. Hinov and F. Krastev, ldentification, Vulnerability Research and
Cybersecurity of Raspberry Pi Devices, 2022 8th International Conference on Energy
Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria, 2022, pp. 1-6, DOI:
10.1109/EEAES53789.2022.9831250

Link: https://www.scopus.com/pages/publications/85135936392%origin=resultslist

Summary: The paper discusses cybersecurity challenges arising from the widespread
adoption of Internet of Things devices and their remote control in a smart society. The focus is on
Raspberry Pi devices as a widely used platform, with typical operating systems and transferability
of knowledge to other systems. The aim is to identify and investigate vulnerabilities and to develop
effective protection measures. The study is conducted on real and virtual Raspberry Pi instances,
enabling simulation and modelling of specific attack types and intrusion methods. The results are

also useful in an educational context for acquiring practical skills.

Keywords: Raspberry Pi; cybersecurity; vulnerabilities; identification; cyberattacks; default

credentials; attack simulation.
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I'.’7.13 T. H. Hranov and N. L. Hinov, Educational Model-Based Evaluation of Buck
DC/DC Converter Controllers, 2022 57th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST), Ohrid,
North Macedonia, 2022, pp. 1-5, DOI: 10.1109/1CEST55168.2022.9828627

Link: https://www.scopus.com/pages/publications/85136089867?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000948177200039

Summary: A model-based approach is presented for evaluating controllers applied to a buck
direct current to direct current converter. The method can be used for both analysis and controller
design, including control by frequency, duty ratio and hysteresis on—off control. The modelling is
implemented in MATLAB/Simulink, making the approach accessible and applicable in an
academic environment. The aim is not to replace classical design methods but to demonstrate the
use of information and communication technologies and mathematical software in designing
control systems. The proposed models support education, controller tuning and prototyping of real

power electronic devices, with potential for industrial application.

Keywords: buck direct current to direct current converter; proportional—integral-derivative

controller; hysteresis control; MATLAB/Simulink; design and tuning; education; prototyping.

I'.7.14 1. Hristov and N. Hinov, Development of a Hardware System for Digital
Control of a Boost DC/DC Converter, 2024 International Conference on Information
Technologies  (InfoTech), Sofia, Bulgaria, 2024, pp. 1-5, DOI:
10.1109/InfoTech63258.2024.10701363

Link: https://www.scopus.com/pages/publications/85207819694%origin=resultslist

Summary: A hardware system is developed for digital control design of a boost direct
current to direct current converter, based on a microcontroller. The working algorithm, sequential
steps and examples of implementing selected control laws are presented. The system is useful both
for power electronics education and for designers when prototyping specific power devices. Its
main advantage is flexibility and compatibility with mathematical software, which allows

integration with model-based design approaches.

Keywords: boost direct current to direct current converter; digital control; microcontroller;

hardware platform; control synthesis; model-based design; prototyping.
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I'’7.15 T. H. Hranov and N. L. Hinov, Practical evaluation of intelligent DC-DC fast
charger with embedded system applications, 2024 XXXIII International Scientific
Conference Electronics (ET), Sozopol, Bulgaria, 2024, pp. 1-4, DOI:
10.1109/ET63133.2024.10721537

Link: https://www.scopus.com/pages/publications/85209200512?origin=resultslist

Summary: A practical engineering evaluation is presented of a direct current to direct
current converter for Universal Serial Bus fast charging, implemented with the bq25895 integrated
circuit by Texas Instruments. The goal is experimental verification of efficiency in boost mode
when powered by a single-cell lithium-ion battery and comparison with the manufacturer’s data
sheet. The implementation differs from the manufacturer’s reference boards through a compact
printed circuit board design intended for space-constrained applications. The influence of different

thermal conditions on the results of laboratory measurements is discussed.

Keywords: fast charging; lithium-ion battery; boost mode; efficiency; embedded control;
thermal behaviour.

I.7.16 G.l.Vacheva, P. A. Stanchev and N. L. Hinov, Evaluation of Energy Efficiency
in Smart Grids, 2024 59th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST), Sozopol, Bulgaria,
2024, pp. 1-4, DOI: 10.1109/ICEST62335.2024.10639707

Link: https://www.scopus.com/pages/publications/85203687258?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001308282500034

Summary: A low-voltage smart grid is presented, and key characteristics and technologies
for building smart grid solutions are summarised. Two cases are investigated, at twenty kilovolts
and twenty-one kilovolts, without and with a connected photovoltaic power plant. A mathematical
model is developed and analysed in the NEPLAN environment, and the simulation results are
summarised and compared. An assessment is made of energy efficiency, reliability and security of
the generated electrical energy. The results support determination of optimal operating regimes
and selection of connection nodes for charging stations and storage systems in order to reduce

peaks in load profiles.

Keywords: smart grids; energy efficiency; NEPLAN; photovoltaic generation; stability;
charging stations; energy storage; peak loads.
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I''7.17 G. 1. Vacheva, P. A. Stanchev and N. L. Hinov, LTSpice-Based Stability
Analysis of Boost DC-DC Converter for Application in Education of Power Electronics,
2024 XXXI11 International Scientific Conference Electronics (ET), Sozopol, Bulgaria,
2024, pp. 1-4, doi: 10.1109/ET63133.2024.10721559

Link: https://www.scopus.com/pages/publications/85209207740?origin=resultslist

Summary: The importance of stability in power electronic converters is examined as a key
factor for reliable and efficient operation. It is emphasised that stability analysis is critical for
preventing oscillations, degraded dynamic performance and failures. The paper presents methods
for stability analysis with an emphasis on using LTspice to study a boost direct current to direct
current converter. The approach is particularly suitable for teaching purposes and for supporting

design.

Keywords: stability; boost direct current to direct current converter; LTspice; frequency-
domain analysis; oscillations; reliability; power electronics education.

I'.7.18 P. Stanchev, Y. Tomov and N. Hinov, Problems and Solution in Ensuring
Cybersecurity of 10T Devices for the Needs of Small and Medium Enterprises, 2024
12th International Scientific Conference on Computer Science (COMSCI), Sozopol,
Bulgaria, 2024, pp. 1-4, DOI: 10.1109/COMSCI163166.2024.10778507

Link: https://www.scopus.com/pages/publications/85215108718?origin=resultslist

Summary: The report analyses the problems and possible solutions for protecting Internet
of Things devices, with a focus on small and medium-sized enterprises which are more vulnerable
because of limited resources and expertise. Key challenges are discussed, such as lack of
standardisation, software and hardware vulnerabilities and low awareness of cybersecurity good
practice. Measures are proposed including cryptographic protection of communications, access-
control policies, regular software updates and improving staff awareness. Practical solutions are
considered for introducing comprehensive mechanisms aligned with the constraints of small and
medium-sized enterprises. The paper concludes with recommendations for a more secure Internet
of Things infrastructure and the need for cooperation between suppliers, business and public

institutions.

Keywords: cybersecurity; Internet of Things; small and medium-sized enterprises;

cryptography; access control; updates; staff training; risk management.
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I.7.19 N. Hinov, T. Hranov and B. Gilev, Comparsion of Different Methods for
Controlling DC-DC Converters in Constant Current Mode, 2020 21st International
Symposium on Electrical Apparatus & Technologies (SIELA), Bourgas, Bulgaria,
2020, pp. 1-5, DOI: 10.1109/SIELA49118.2020.9167050

Link: https://www.scopus.com/pages/publications/85091330054?origin=resultslist

Summary: Different methods for controlling direct current to direct current converters in
constant-current mode are compared: a classical proportional-integral-derivative controller,
neural-network control, model predictive control and linearised control. The controllers are
designed in MATLAB/Simulink based on a model. The aim is for all controllers to be subjected
to identical destabilising factors and for their behaviour and effectiveness to be evaluated. Results
are obtained for a buck converter but can be interpreted for the broader class of devices. The

conclusions are useful both for practical control of power electronic systems and for teaching.

Keywords: constant-current mode; direct current to direct current converter; buck converter;
proportional—integral-derivative control; model predictive control; neural networks; controller
comparison; MATLAB/Simulink.

I.7.20 P. V. Gocheva, V. P. Gochev and N. L. Hinov, Fuzzy Production Rules on
Estimations of Buck DC-DC Power Converter Parameters, 2022 International
Conference on Information Technologies (InfoTech), Varna, Bulgaria, 2022, pp. 1-5,
doi: 10.1109/InfoTech55606.2022.9897073

Link: https://www.scopus.com/pages/publications/85141044409%origin=resultslist

Summary: Fuzzy production rules are presented for modelling and estimating parameters
of power converters. An approach is proposed for generating such rules using author-developed
software. The models are implemented in .NET and MATLAB applications, and the work forms
part of ongoing development of software for indexed matrices. The approach is applicable to
modelling power electronic devices and enables processing of both the power circuits and the

controllers using a unified toolset.

Keywords: fuzzy production rules; parameter estimation; power converters; MATLAB,;

NET; indexed matrices; control modelling.

I'.’7.21 T. H. Hranov and N. L. Hinov, Virtual Instrument-Based Expert System for
Environmental Optimization, 2025 60th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST), Ohrid,
North Macedonia, 2025, pp. 1-4, DOI: 10.1109/ICEST66328.2025.11098189

Link: https://www.scopus.com/pages/publications/1050143337047origin=resultslist
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Summary: The paper considers the concept of an expert system based on virtual instruments
for optimising environmental parameters such as energy consumption, water use and climate
control. By integrating virtual instruments into an expert-system framework, real-time data
acquisition, analysis and adaptive decision-making are provided. Rule-based logic is used for
dynamic adjustment of parameters to ensure efficient resource use while maintaining optimal
conditions. A case study in LabVIEW demonstrates monitoring and regulation without the need
for external hardware. The results demonstrate applicability of the approach as a scalable and cost-

effective solution for industrial and smart infrastructures.

Keywords: expert systems; virtual instruments; optimisation; LabVIEW; resource

management; real-time monitoring; energy efficiency.

I'.7.22 T. H. Hranov and N. L. Hinov, ""Educational LabVIEW PWM Generator for
Switching Power Converter Applications,” 2025 60th International Scientific
Conference on Information, Communication and Energy Systems and Technologies
(ICEST), Ohrid, North Macedonia, 2025, pp. 1-4, DOI:
10.1109/ICEST66328.2025.11098354

Link: https://www.scopus.com/pages/publications/105014452037?origin=resultslist

Summary: A pulse-width-modulation signal generator is developed in the LabVIEW
environment to support learning and experimentation with direct current to direct current and direct
current to alternating current converters. A user-friendly interface is implemented for real-time
control and visualisation, enabling setting of frequency, duty ratio and signal waveform. The
solution is designed to interface with standard microcontroller driver circuits, facilitating practical
implementation and testing of various topologies, including step-down, step-up, step-down-step-
up, and hard- and soft-switching inverters. The tool links theory with practice and is suitable for

laboratory classes in power electronics and electrical engineering.

Keywords: pulse-width-modulation generator; LabVIEW; education; real-time control;
modulation; direct current to direct current and direct current to alternating current converters;

laboratory practice.

I'.7.23 N. Hinov and T. Hranov, Automated LabVIEW measurement LLC System
Control GUI, 2021 17th Conference on Electrical Machines, Drives and Power Systems
(ELMA), Sofia, Bulgaria, 2021, pp. 1-4, DOI: 10.1109/ELMA52514.2021.9503006

Link: https://www.scopus.com/pages/publications/85114912311?origin=resultslist

Summary: A system for automated data acquisition based on LabVIEW is presented. The

main idea is to perform experiments and record the results in a database, enabling subsequent
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analysis and derivation of relationships and patterns. The test bench is implemented on an
evaluation module of an LLC resonant converter, but the concept is also applicable to other types
of power electronic converters and test benches. This creates a basis for more efficient

experimental work and traceability of results.

Keywords: LabVIEW; automation; data acquisition; database; LLC resonant converter;
graphical user interface; control system.

I'.7.24 Bogdan Gilev, Nikolay Hinov; Model-based synthesis of control for power
electronic converters. AIP Conf. Proc. 8 March 2021; 2333 (1): 090032.
https://doi.org/10.1063/5.0041944

Link: https://www.scopus.com/pages/publications/85102726396?0origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000664205600089

Summary: The paper proposes a methodology for model-based control synthesis of power
electronic converters in the MATLAB/Simulink environment. The procedure is illustrated with an
example of designing a controller for a buck direct current to direct current converter, describing
the main stages and their implementation. A comparison is made between results obtained with
linearised and non-linear models, demonstrating the applicability of the model-based approach.
The methodology reduces the need to work with complex analytical expressions and facilitates its
integration into teaching. The approach allows the application of both classical and modern control

methods, including approaches based on artificial intelligence, neural networks and fuzzy logic.

Keywords: model-based synthesis; converter control; buck direct current to direct current
converter; MATLAB/Simulink; linear and non-linear models; optimisation; artificial intelligence;
education.

I'.7.25 Nikolay Hinov; Generalized models of basic DC-DC converters. AIP Conf.
Proc. 10 December 2018; 2048 (1): 060021. https://doi.org/10.1063/1.5082136

Link: https://www.scopus.com/pages/publications/85058808794?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000468108800118

Summary: Generalised models are developed for basic direct current to direct current
converters: step-down, step-up and step-down-step-up. The models are synthesised using an
approach based on switching functions and are implemented using mathematical software,
considering the main operating regimes, namely continuous and discontinuous inductor current.
The method is applicable both in engineering practice and in power electronics education. The
models support synthesis and implementation of controllers for stabilisation by voltage, current or

power. The approach fits within the concept of model-based design, accelerates the design process
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and enables optimisation with respect to defined objective functions, with the software
implementation in MATLAB/Simulink.

Keywords: generalised models; step-down, step-up and step-down-step-up converters;
switching functions; continuous and discontinuous conduction modes; MATLAB/Simulink;

control synthesis; optimisation.
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3. PUBLISHED UNIVERSITY TEXTBOOK (INDICATOR E23)

E.23-1. Popov, E.; Hinov, N. (2009), Semiconductor Electronics, Publishing House of the
Technical University of Sofia, ISBN 978-619-167-304-9

The textbook “Semiconductor Electronics” presents, in a consistent and systematic manner,
the fundamental physical principles, components and electronic circuits used in modern electronics
and power electronics. The opening chapters examine the properties of semiconductor materials,
the electron-hole (p—n) junction and its characteristics, which form the theoretical basis for

understanding the operation of all semiconductor devices.

This is followed by a detailed treatment of semiconductor diodes, their current—voltage
characteristics, breakdown regimes, equivalent circuits and variants, including pulse diodes, high-
frequency diodes, Zener diodes, varactors and overvoltage limiters. The main applications of these

devices in electronic circuits and converter equipment are also discussed.

A substantial part of the textbook is devoted to bipolar and field-effect transistors, analysing
their static and dynamic characteristics, operating regimes and applications in amplification,
switching and pulse circuits. Electronic amplifiers, generators and pulse devices are presented, and

the material is illustrated with analytical relationships and practical examples.

The subsequent chapters deal with electrical energy conversion devices: single-phase and
three-phase rectifiers, controlled rectifiers, current-source and voltage-source inverters, resonant
inverters, regulators and electronic stabilisers. Particular attention is given to control principles,

energy performance and engineering aspects of designing converter equipment.

The textbook concludes with a presentation of transistor pulse direct current to direct current
converters, both with and without galvanic isolation, considering the main topologies, operating
principles and areas of application. The exposition is aligned with curricula and is supported by
numerous circuit diagrams, analytical relationships and explanations, making the textbook suitable

both for self-study and for use in the teaching process.
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4. SCIENTIFIC PUBLICATIONS IN OUTLETS WITH AN IMPACT
FACTOR (AS INDEXED IN WEB OF SCIENCE) AND/OR WITH AN
IMPACT RANK (AS INDEXED IN SCOPUS) INDICATOR 3.31

4.1. Characteristics of the Scientific Publications in Outlets with an Impact Factor (as

indexed in Web of Science) and/or with an Impact Rank (as indexed in Scopus)

The research in the works from group 3 is organised into thematic directions related to
modelling, optimisation and machine learning for applications of power electronic devices in

energy and transport:

1. Energy intelligence and resilience in the energy transition and the growing influence of
artificial intelligence —[3.31.1], [3.31.2];

- In [3.31.1], a conceptual framework is developed for a transition from “energy efficiency”
to “energy intelligence”, arguing the role of power electronics as a cognitive layer (measurement,
control, adaptability) that supports the integration of renewable energy sources, electrified

transport and digitalised loads.

- In [3.31.2], a systematic analysis is presented of the energy consumption of artificial
intelligence systems, including large language models, as well as the two-way relationship
between artificial intelligence and energy systems. The role of artificial intelligence as a growing
consumer, the constraints imposed by energy infrastructure, the opportunities to use artificial
intelligence as a tool for optimising energy processes, and the associated aspects of energy

efficiency and security are considered.

2. Modelling and system analysis of electromobility and energy integration (electric vehicle
models, vehicle-to-home) — [3.31.3], [3.31.4];

- In [3.31.3], a model-oriented approach is proposed and used to assess the influence of the
transmission gear ratio on the energy consumption of electric vehicles, with analysis under

standard driving profiles and evaluation of effects on power loading and energy consumption.

- In [3.31.4], a system model is developed of vehicle-to-home energy exchange with
additional stationary energy storage, aimed at optimisation of household consumption and
management of energy flows by means of power electronics; sizing of a direct current energy

subsystem block and comparison of control solutions for the conversion stages are considered.
3. Optimal design of power resonant converters —[3.31.6];

- In [3.31.6], an optimisation approach is developed for designing resonant inverters with

energy dosing based on a reference current curve in the alternating-current circuit; applicability is
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shown for improving the quality of operation of the device (dynamics, stability, characteristics)
compared with traditional design approaches, which is important for applications such as wireless

charging, induction heating and similar applications.

4. Machine learning and explainable artificial intelligence for forecasting and decision-

making (energy data, learning data) — [3.31.5], [3.31.7];

- In [3.31.7], the problem of electricity load forecasting is addressed by applying and
comparing machine learning and deep learning approaches to improve accuracy and support

operational planning and grid resilience, evaluated using standard error metrics.

- In [3.31.5], the task of predicting course success and early identification of at-risk students
in online learning is studied using an explainable artificial intelligence approach that aims not only
for accuracy but also for interpretability, namely identifying contributing factors and reasons. The

results are suitable for real-world support of teaching and administrative decisions.

5. Modelling and risk and safety assessment of autonomous transport systems using game-
theory-based approaches —[3.31.8];

- In [3.31.8], an approach is proposed for risk assessment of the use of autonomous cars in
an urbanised environment, based on game theory, modelling the interactions between autonomous
and conventional road users and deriving factors and scenarios relevant to safety policies and

sustainable deployment.
4.2. Summaries of Publications

3.31.1. Hinov, N. From Energy Efficiency to Energy Intelligence: Power Electronics
as the Cognitive Layer of the Energy Transition. Electronics 2025, 14, 4673.
https://doi.org/10.3390/electronics14234673

Link: https://www.scopus.com/pages/publications/105024557026?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001634322400001

Summary: The paper proposes a conceptual shift from focusing on energy efficiency to
energy intelligence, positioning power electronics as the cognitive layer of the energy transition.
The role of wide-bandgap semiconductors, namely gallium nitride and silicon carbide, is analysed
in increasing switching frequencies and power density and in expanding control possibilities,
together with the limitations at high frequencies, including magnetic materials, electromagnetic
compatibility and system co-design. Emphasis is placed on the integration between converters and
artificial intelligence, including digital twins, operational data and adaptive control, which
supports forecasting, self-optimisation and improved system-level resilience. A layered

framework is proposed, comprising physical, cognitive and system layers, which unites materials,
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control and data in a unified cyber-physical energy architecture for next-generation grids,

electromobility and data centres.

Keywords: artificial intelligence; energy intelligence; digital twin; power electronics;

intelligent grids; resilience; gallium nitride; silicon carbide; wide-bandgap semiconductors.

3.31.2 Hinov, N. The Energy Hunger of Al: Large Language Models as Challenges
and Enablers for Sustainable Energy. Energies 2025, 18, 4701.
https://doi.org/10.3390/en18174701

Link: https://www.scopus.com/pages/publications/105015709514?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001571302600001

Summary: The editorial analyses the energy burden associated with artificial intelligence,
focusing on large language models, and highlights their dual role: both as significant energy
consumers and as tools for optimisation within the energy sector. The main components of energy
consumption during training and inference, data-centre infrastructure and metrics such as power
usage effectiveness and water usage effectiveness are discussed, as well as the need for transparent
and comparable indicators, such as energy per one thousand tokens. Examples are given of the
consumption scale, where training a large language model can reach the order of hundreds of
megawatt-hours. From the supply side, options are considered for low-carbon and reliable power
supply for artificial intelligence infrastructures, including the need to modernise the electricity grid
and to secure adequate capacity. From the perspective of artificial intelligence in the energy sector,
applications are outlined for forecasting, integration of renewable energy sources, diagnostics and

resilience enhancement, including a perspective on system security and reliability.

Keywords: large language models; energy footprint; data centres; inference energy;
decarbonisation; power usage effectiveness; water usage effectiveness; energy optimisation;

cybersecurity.

3.31.3 Hinov N., Punov P., Gilev B., Vacheva G., Model-based estimation of
transmission gear ratio for driving energy consumption of an EV, Electronics
(Switzerland), 2021, 10(13), 1530

Link: https://www.scopus.com/pages/publications/85108409718?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000671120200001

Summary: The work presents a numerical study of the influence of transmission
configuration on the energy consumption of an electric car. A simulation model is developed,
including the main motion resistances and tractive force, and validation is performed by comparing

the 0 to 100 kilometres per hour acceleration time for a single-speed transmission. Subsequently,
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the required power and the specific energy consumption are assessed in three standardised driving
cycles, namely the Worldwide Harmonised Light Vehicles Test Cycle, class three; the New
European Driving Cycle; and the Federal Test Procedure seventy-five, for two variants: a single-
speed and a two-speed transmission. The results show different demanded power profiles across
the cycles and similar values of specific consumption in the New European Driving Cycle and the
Federal Test Procedure seventy-five, while the Worldwide Harmonised Light Vehicles Test Cycle
IS more energy intensive. The two-speed transmission leads to an efficiency increase of

approximately 1.7 to 2.4 per cent, with the effect more pronounced under more dynamic regimes.

Keywords: electric vehicles; transmission; energy consumption; test cycles; modelling.

3.31.4 Hinov N., Dimitrov V., Vacheva G., Model for Vehicle to Home System with
Additional Energy Storage for Households, Electronics (Switzerland), 2021, 10(9), 1085

Link: https://www.scopus.com/pages/publications/85105223804?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:000649991900001

Summary: The paper presents a model of a vehicle-to-home energy exchange system in
which stationary battery storage is added to the traction battery of an electric car to support the
household. Models are presented for the main subsystems: household consumption, a bidirectional
alternating current to direct current converter with control, direct current to direct current
converters with control algorithms and a system-level control algorithm. The aim is for the home
to follow a pre-defined profile of power drawn from the electricity grid, for example for cost
optimisation, with the energy imbalance compensated through energy exchange with the available
buffers. The models are reduced and optimised to allow multi-week simulations on a standard
computer, supporting the sizing of direct current energy storage and the comparison of control

strategies for the converter stages.
Keywords: vehicle-to-home; electric vehicles; energy storage; modelling; control.
3.31.5 Ujkani, B.; Minkovska, D.; Hinov, N. Course Success Prediction and Early

Identification of At-Risk Students Using Explainable Artificial Intelligence. Electronics
2024, 13, 4157. doi: 10.3390/electronics13214157

Link: https://www.scopus.com/pages/publications/85208552687?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001351266700001

Summary: The study examines predicting success or failure of students in online learning
using machine learning and deep learning classification approaches, complemented by methods
from explainable artificial intelligence. The Open University Learning Analytics Dataset is used,

and various classification techniques are applied to predict the outcome pass or fail. For

I



https://www.webofscience.com/wos/woscc/full-record/WOS:001351266700001

Summaries of scientific works Assoc. Prof. D.Sc Nikolay Lyuboslavov Hinov

interpretability, the Shapley additive explanations method is employed, which quantifies the
contribution of individual factors to a prediction and supports early identification of at-risk
students. The results indicate the importance of engagement and registration timing characteristics
as key factors for performance. The reported models achieve accuracy of up to about 94 per cent
and constitute a practical tool for targeted interventions by teaching staff and administrators.

Keywords: course success prediction; machine learning; education; explainable artificial

intelligence; Shapley additive explanations; online learning.

3.31.6 Madzharov, N.; Gilev, B.; Hinov, N. Design of Resonant Inverters with Energy
Dosing, Based on Optimization with Reference Curve. Electronics 2025, 14, 327. doi:
10.3390/electronics14020327

Link: https://www.scopus.com/pages/publications/85215983925?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001405141700001

Summary: The work proposes an optimisation-based approach for designing resonant
inverters with energy dosing, combining a simplified methodology for initial component selection
with subsequent tuning via optimisation against a reference curve. The aim is to improve start-up
dynamics by limiting the peak current in the alternating-current circuit of the inverter, with
minimal impact on steady-state operation, by minimising the deviation between the envelope of
the actual current and a chosen reference envelope. A model and procedure are proposed for
solving the optimisation problem through simulations in MATLAB/Simulink and iterative
searching of parameters such as inductance and capacitance. The methodology is demonstrated
with an induction-heating example, and its applicability is discussed for industrial and transport

applications where high efficiency and reliability are critical.
Keywords: energy dosing; frequency control; optimisation; power electronic converters;

reference curve; resonant inverter.

3.31.7 Percuku, A.; Minkovska, D.; Hinov, N. Enhancing Electricity Load
Forecasting with Machine Learning and Deep Learning. Technologies 2025, 13, 59. doi:
10.3390/technologies13020059

Link: https://www.scopus.com/pages/publications/105007768384?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001431884900001

Summary: The paper addresses short-term electricity load forecasting as a key process for
balancing and reliability of the power system. A framework based on a graph database is proposed
for archiving and processing large collections of measurements from electricity substations in

Pristina, Kosovo, including electrical and meteorological parameters over a four-year period.
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Within the framework, two forecasting approaches are applied: linear regression as a machine
learning method and long short-term memory as a deep learning method. The results are evaluated
using mean absolute error and root mean square error metrics, showing high accuracy and

effectiveness of the proposed data organisation and forecasting models.

Keywords: electricity load; short-term forecasting; linear regression; long short-term
memory; graph database.

3.31.8 Adamova, V.; Popov, S.; Todorova, S.; Baeva, S.; Hinov, N. Game Theory-
Based Risk Assessment of the Use of Autonomous Cars in an Urbanized Area.
Mathematics 2025, 13, 553. doi: 10.3390/math13040553

Link: https://www.scopus.com/pages/publications/85218919801?origin=resultslist
Link: https://www.webofscience.com/wos/woscc/full-record/W0S:001430233100001

Summary: The work proposes an approach for risk assessment of the use of autonomous
cars in an urbanised environment using game-theory-based models. The analysis focuses on
interactions between autonomous and conventional vehicles, as well as with other road users,
including pedestrians and cyclists. Through game-theoretic modelling, potential conflicts and risk
scenarios are identified, and their influence on traffic safety and efficiency is discussed. The
proposed methods provide a basis for developing risk-management strategies and support the safe

and sustainable integration of autonomous transport into the urban environment.

Keywords: autonomous vehicle; game theory; risk analysis; linear optimisation; stochastic
modelling.
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