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[IpencraBenuTe HayYHH TPYIOBE 3a Y4acTHE B KOHKYpca ca 000COOSHH MO TIOKa3aTeld, KaKTO CIe/Ba:
- HAy4YHUTE MyONMKalUK B W3JaHUS, KOUTO ca peepupaHd W MHACKCUPAHW B CBETOBHOM3BECTHHM 0a3W JaHHU C
Hay4yHa uH(opMarus (mokasaren B4);
- HayYHU NyOJWKallMu, KOWTO ca pedepupaHu W HHIASKCHPAHW B CBETOBHOM3BECTHH 0a3W [aHHW C Hay4YHa
nHpopmarus (mokazaten ['7);
- HayYHU NyOJWKallMH, KOWUTO ca pedepupaHd W WHIASKCHPAHW B CBETOBHOW3BECTHH 0a3W MaHHW C HayIHa
nHpopmanus (nokazaren ['8).
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|.  Hay4num TpyaoBe, paBHOCTOWHN HA MOHOTPa(MUYEH TPYA
Hayunu nmyGiukanuu B U3/1aHus, KOUTO ca peepupaHul U MHAEKCUPAHU B CBETOBHOM3BECTHH 0a3u TaHHU
¢ Hayyna undopmanus — [lokazaren B.4

1.“Current Fed Inverter Application as a Controllable DC Load.”, Kanchev, H., N. Hinov, D. Arnaudov, T.
Hranov, Annual journal of electronics, vol. XXV, 2016, pp. 246-249, ISBN 978-1-5090-2881-8, IEEE Catalog Number
CFP16H39-CDR, DOI: 10.1109/ET.2016.7753488

Tpeyusnu erexmporHU NOCMOSHHOMOKOSU MOBAPU CA HeOOXO0OUMU 30 MECMBAHE HA XAPAKMEPUCMUKUME HA UMNYJICHU

3aXpAHBANUS, USTNOYHUYYU HA NOCMOAHEH MOK, Kamo homosormauyy, 20pusnu Kiemxu. Pezynupyemume enexmponnu
mogapu mozam 0a ce Ynpasiaeam om omodaieyeH KOMHIOMbD 3 mecmeane Ha 000pyogane 8 omodiedeHu patoxu u
opyau cneyupuuHy HAyYHOU3CIe008AMENCKYU U pa36otHU Ul 0bpaszosamentu yeau. Erexmpounume mosapu mozam oa
ce U3NoA36am U 3a OUCMAHYUOHHO YApasieHue Ha mecmogomo obopyosane. Tazu cmamus npedcmass RPULONHCeHUe Ha
UHBEPMOp HA MOK KAmo Ynpasisem noCmosHHOMOKo8 mosap. HM3ciedeanama monono2us e napaneies nvieH MoCmos
ungepmop ¢ mupucmopu. Ynpagnenuemo e dbasuparo Ha Pl pecynamop u ce peanusupa ypes npomMeHIuga 4ecmoma Ha
NpesKIoY8ane U NOCMOSHeH KoehuyueHm Ha 3anvieaHe.

2.“Modeling DC-DC Converter for Charging Supercapacitors”, T. Hranov, G. Vacheva, N. Hinov and D.
Arnaudov. ISSE 2017, 10-14 May 2017, Sofia, Bulgaria, vol. 40, ISSN 2161-2536, ISBN 978-153860582-0, IEEE
Catalog Number CFP17509-ART, DOI: 10.1109/ISSE.2017.8001002

B cmamusima e npeocmasen nonusicasawy DC-DC npeobpaszysamen, usnonzeau 3a 3apercoane Ha cynep KOHOeH3amopu.
Hanpaeeno € onucaHrue Ha cxemama cvcC cucmema om ()u(j)epeﬁuuaﬂnu YpaeHeHus U e CH30A0eH Mamemamuyecku

Mmooen cwve cpeoama 3a paspabomka MATLAB/Simulink. [Iposedenu ca cumynrayuu ¢ 3a0a0eHu HAYaiHu YCa06uUsl.
Pesynmamume noxazeam, ue npeobpasyeamensam pabomu cmaduIHo npu pasiuyHu USKPUGSBAUU GIIUSHUSL.
Xapoyepnama peanuzayus e Oyenena ¢ eKCnepumMenmania niamkd.

3.“Modeling of synchronous DC-DC converter with guaranteed parameters”, D. Arnaudov, N. Hinov, H. Kanchev,
T. Hranov, ISSE 2017, 10-14 May 2017, Sofia, Bulgaria, vol. 40, ISSN 2161-2536, ISBN 978-153860582-0,|IEEE
Catalog Number CFP17509-ART, DOI: 10.1109/ISSE.2017.8000951

Taszu cmamusi npedcmass mooenupare u uzciedsane na nosuwasaw; DC-DC npeobpazysamen ¢ eapanHmupaHu u3xooOHu
napamempu. Paspabomenume modenu na cunosume u ynpaeiasawume eepucu ca dematiuzupanu. Mooerume ca

cunmesupanu 8 cpeoa MATLAB. Paszenesxcoam ce nogedenuemo u 63auMHOMO GIUSHUE 8bPX) paOOMama KaKkmo Ha
cunosama eepuea, maxka u Ha cucmemama 3a ynpaeietue. Ipeonodicenu u uzcied8anu ca areopummu 3a ynpaeieHue 3a
paznuunu 6udose mosapu [2, 3]. Pazpabomenusim mooen Ha cucmema 3a ynpasieHue e 2b8Kdae, 0C8eH Mosa Moice 0d
OBOe adanmupan u HACMPOEH 3a PA3IUYHU 8UA08E MOBAPU U PEXCUMU HA padoma.

4."Model-based Optimization of a Boost DC-DC Converter"”, N. Hinov, B. Gilev, T. Hranov, International
Conference on High Technology for Sustainable Development, HiTech 10-11 October 2019, Sofia, Bulgaria, Article
number 9128126,ISBN: 978-172814556-3, DOI: 10.1109/HiTech48507.2019.9128126

Cmamusama npedcmass mooenno-basupana onmumusayusa Ha DC-DC nosuwasaw npeoopazysamen. [lvpeonauanno,

653 OCHOBA HA HAOEHCOCH MAMEMAMUYECKU MOOE, Cb30A0eH O AGmMopume, € NPOEeOeHO U3CIe08aHe 3a OnpedesiHe
HA GIUAHUEMO HA TOJIePAHCA HA QUIMbPHUME elleMeHmu Ha npeodpasyeamelis 8bpxy He2080Mo U3X0OHO HANPediCeHue.
Llenma e 0a ce oyenu UM HA OaHHUME 30 NPEXOOHUSL Npoyec U QuHamMukama Ha cunogama eepuea. Cined mosa e
paspabomena MooenHo-0a3upara ONMUMU3AYUsL No pedhepernmuama Kpusa Ha uzxooa na npeoopazyseamens. Ilonyuenu
ca HOBU CIOUHOCMU, KOUMO Ce U3NO0JI36aMm OMHOB0 34 U36bPUIGAHE HA AHANU3 HA mofiepanca. B pesynmam na mosa ce
NOAY4Asa anepuoouten npoyec 3a YCMaHo8sA8aHe Ha U3X00HOMO HANPENCeHUe, UHSAPUAHMEH OM MOJEPAHCa HA
enemenmume Ha eepucama. OceeH moea, OUHAMUKAMA Ha npeobpazysamens e NOO0OHA, KOemo Y1eCHA8A
U3NON36aHemMOo Ha cunmes Ha ynpasierue. Toea capanmupa, ue u3xo0vm Ha CULOBUsL eIeKMPOHEH Npeodbpaszyeamer e
2apanmupan.

5."Comparsion of Different Methods for Controlling DC-DC Converters in Constant Current Mode", N. Hinov,
T.Hranov, B. Gilev, 2020 21st International Symposium on Electrical Apparatus & Technologies (SIELA), Bourgas,
Bulgaria, 3 - 6 June 2020, pp. 1-5, DOI: 10.1109/SIELA49118.2020.9167050.



https://dx.doi.org/10.1109/ET.2016.7753488
https://dx.doi.org/10.1109/ISSE.2017.8001002
https://dx.doi.org/10.1109/ISSE.2017.8000951
https://dx.doi.org/10.1109/HiTech48507.2019.9128126
https://dx.doi.org/10.1109/SIELA49118.2020.9167050

B cmamusma ce cpasussam paziuunu memoou 3a ynpaeienue Ha DC-DC npeobpazysamenu, pabomewu @ pexcum Ha
nocmosinen mox. Pazenesicoam ce cnednume: xnacuuecku konmponep, 6azupan na PID konmponep, konmponep ¢
HEeB8POHHA Mpedicd, MOOel Ha NPedCcKa3eauy KOHmpoaep u iuneapusupar konmpoaep. Cunmesvm Ha KOHMPOIEPY e
ussvpuLeH 8v3 ocHosa Ha mooen 6 cpeda MATLAB/Simulink. [lenma na uzciedsanemo e 0a ce nocmassm
KOHmMpoaepume noo eOHU U Coiit decmadburusupawyu paxmopu u oa ce oyeHu maxHama npou3so0UmesHoCH.
Ilpeocmasenume myk pezyimamu ca om uscaeosaue Ha Buck DC-DC npeobpazysamen, Ho mocam 0a bvoam
unmepnpemupanu u 3a yeaus kiac ycmpovcmea. Om opyea cmpaua, me ¢a noie3Hu u 8 00y4eHuemo no cuiosa
eeKMPOHUKA, U 0OCOOEHO NPU YAPABTIEHUETNO HA CULO8U eJIeKIMPOHHU YCMPOUCMEA U CUCTIEMU.

6.“Digitization of Control Systems for Power Electronic Converter”, N. Hinov, T. Hranov, V. Dimitrov, 29th
International Scientific Conference Electronics, ET 2020 - Proceedings, 16 — 18 September 2020, Sozopol, Bulgaria,
ISBN: 978-172817426-6, DOI: 10.1109/ET50336.2020.9238255

Pabomama npedocmaes nooxoo 3a npexoo Ha ananozosa cucmema 3a ynpasietue Ha DC-DC cunog enekmpoHen

npeobpaszysamein, no-cneyuanno pezonancen LLC npeobpazysamen, KoM yughposa cucmema 3a ynpasienue,usnon3eaua
82pa0eH MUKDOKOHMPOJIEP 3d U3BbPUIBAHE HA USHUCTIEHUAMA U hopMUpane Ha YNpAerasauume UMNYICU Ha
ycempoticmeomo. Hzcieosanemo e nposepeHo ¢ NOMOWma Ha copmyepHu CumMyrayuu U u3Cie08anus 3a OYyeHKa Ha
XapoyepHa niamka.

7.“Tolerance Analysis of Resonant Converters with Parallel Loaded Capacitor”, N. Hinov, T. Hranov, V.
Dimitrov, 29th International Scientific Conference Electronics, ET 2020 - Proceedings, 16 — 18 September 2020,
Sozopol, Bulgaria, ISBN: 978-172817426-6, DOI: 10.1109/ET50336.2020.9238188

Cmamusma npedcmass u3cie08ane Ha CUL08 eleKmMpOHeH ypeod, 6a3upan Ha nocied08amelna pe30HAHCHA gepuza ¢

napaneino 3apeden konoenzamop. Paszeneacoam ce 0se cxemu: Buck DC-DC kougepmop u pe3oHancen napaneino
3apeoden ungepmop. Paznukama medncoy 0geme cxemu e eOUHCMBEHO 8b8 BPBIKAMA MexCdy Yecmomume Ha
npesKIIoY8aHne U pe3oHancHama yecmoma. B nvpeus cnyuaii pabomnama yecmoma e pagHa na pe3oHancHama, a 8
Opyeust cayuail ynpasiaeauama 4ecmoma sSHAYUmMenHo Ha08UWAB8a Pe3OHAHCHAMA Yecmoma Ha pezepeoapa (noHe Hao
2-3 nvmu). OchosHama yen Ha pvKonuca e 0a ce nPeocmasu IUAHUENO Ha 0ONYCMUMUmMe OMKIOHEeHUs Ha
PE30HAHCHUME eleMEeHmMU 8bPXY PedicumMume Ha paboma Ha YCmpotucmea, Koumo cnooeisim eoHd U Cobuyd monoio2us.
Ilo mo3u Hauun ce npagu oyeHKa HA 3a8UCUMOCIIMA HA UBXOOHUMe NOKA3ameny om 0OnyCmumMume OmkIOHeHUs U
CHOMBEMHO KAK 0a ce MbPCAM PeleHUs 3 OCU2YPABAHe HA U3XOOHUMe Napamempu.

8.“Comparison of Boost Converter Topologies for Charging Single Cell Li-ION”, Hranov T., Hinov N, Lilova A.,
International Conference on High Technology for Sustainable Development, HiTech 2021-Proceedings, 2021. DOI:
10.1109/HiTech53072.2021.9614218

Cmamusima npeacmaeﬂ uzcieosamne 3a CpaeHAasaHe Ha nosuutasauu npe06pa3y6ameﬂu 3a nosuuiasauia cxema 3a

€0HOKIIeMbYHA IUMUeso-lioHHa bamepus, U3Noa3eana 8 ycmpoicmea mun ,,power bank . Ilpasu ce cpagnenue mexcoy
CUHXPOHEH NosUuwasawy npeobpazyeamei ¢ 8bmpeuler Ko U HeCUHXPOHEH Npeodpaszyeamel ¢ 6bHULEH KoY.
IIpeocmasenu ca xapakmepucmuxkume Ha eheKMUSHOCM, pe2yiupane Ha Hamo8apeaHemo u IUHUAMA, 3ae0Ho C
pedxcumume Ha paboma Ha 0eama npeobpasysamens. Mzciedsanemo modice 0a 6vOe NONE3HO 3d UHICEHepUme 8
obnacmma Ha NPUNONHCEHUAMA, 34 0a ONpeodeam usoopa mMexcoy Mmonoao2us ¢ 6bmpeuteH Uil 6bHUEeH KoY U
CUHXDOHEH cpewjy necunxponer npeobpaszysamen. Om opyea cmpana, uscie08aHemo e noaesHo 0m MemoooI02UYHA
2Ne0HA MOYKa NPU U3y4aeane Ha OCHOGHUME CXeMU HA CUNOBU eeKMPOHHU NPeoopasysameni ¢ pasiuiHu NPULOHCEHUs.
6 Kypcoseme no cuioga el1ekmponuKd, mvii Kamo me noonomazam pazeumuemo Ha aHaIumudHo MucieHe u
Hampyneamemo Ha NPaKkmudecky Onum Ha CmyoeHmume no epeme Ha pasiudHume Kypcose.

9.“Model-based Optimization of SEPIC DC-DC Converter”, Hinov N., Hranov T., Gilev B., 22nd International
Symposium on Electrical Apparatus and Technologies, SIELA 2022-Proceedings, 2022 DOI: 10.1109/SIEL A54794.2022.9845763
prkonuca e npeacmaeeﬂo NPpUloNceHuemo Ha nO())COa 3d n0006p}16aHe Ha duHamuKama Ha CUulosu eJleKmpoOHHU

yempoucmea, 0asupan Ha ONMUMU3AYUs Ha npexoonus npoyec. Tozu nooxoo e peanuzupan upes u3noa3eane Ha
Mamemamuiecku Mooesl Ha npeobpasyeamens U pegpepenmua Kpusa 3a usxooHomo nanpedicerue. Ilo mosu nayumn,
U3NON36AKU HAYATHUME CIMOUHOCMU HA eleMeHIume Ha cxemama u 3a0asaiKu cpaHuyume Ha msaxHomo usmeHeHue,
ce onpeoenam HOGU, Ype3 KOUmo ce nocmu2a anepuoouier npexooeHr npoyec ¢ MUHUMAIHA npoovadicumentocm. Ilo


https://dx.doi.org/10.1109/ET50336.2020.9238255
https://dx.doi.org/10.1109/ET50336.2020.9238188
https://dx.doi.org/10.1109/HiTech53072.2021.9614218
https://dx.doi.org/10.1109/HiTech53072.2021.9614218
https://dx.doi.org/10.1109/SIELA54794.2022.9845763

MO3U HAYUH Ce NOCMU2am nO-000pU KA4ecmsea Ha CUI08UMe eleKIMPOHHU YCMPOUCMEa He CAMO Ype3 ONMUMAIleH
CUHmMe3 Ha ynpasiienue, HOo U upe3 U3noa3eane Ha ONMUMAIHO NPOeKMUpane Ha camama cunoea cxema. llpeonoscenusam
1O0X00 e NOOX00AW He camMo 3d yeaume Ha 00yYeHUemo no CUL08a eNeKMPOHUKA, HO U 34 HYHCOUmMe Ha pa3eouHama u
NPOEKMAanmcKa 0etiHocm.

10.“Tolerance Analysis of SEPIC DC-DC Converter”, Hinov N., Hranov T., Gilev B., 8th International Conference on
Energy Efficiency and Agricultural Engineering, EE and AE 2022-Proceedings, DOI:10.1109/EEAE53789.2022.9831387
B cmamusma e npedocmasen monepancen ananusz na SEPIC DC-DC kounsepmop. Bv3 ocnosa na eepuguyupan mooen e

onpeoeneno 6IUAHUEeMO HA MOYHOCIMMA HA MACHUMHUMe KOMNOHEHMU U KOHOeH3amopume bpxy usxooHume
nokazamenu Ha u36paHoOmMo CUN080 eNeKMPOHHO YCMPOUCmEo. B uszcreosanemo e uzbpano usmenenuemo Ha
CMOUHOCMUME HA eleMeHmume 0a ce U3bPUIBa no 080UKU, KAMO Nopaou 0cobeHocmume Ha 3axpaneawjama cxema,
npomanama na unoykmopume L1 u L2 ce uzgbpuiea cvemecmno, bnpexu e e u3opan eapuanm 6e3 MazHumHo
cevpssane mexncoy max. Touna Konuuecmeena oyeHka Ha mosa GUsAHUE GbPXY PECUMA HA paboma e npedcmagena 6
mabauuna gopma u upes 3D epaghuku. Ilo mo3u navun ce npasu onmumaner u360p Ha eleMenmu Ha cxemama Ha eman
npoekmupane. Ilpedocmasenume pesynimamu ca noaiesHu U 3a u3y4agane Ha CMabdulIHOCMma U CUHmMe3d Ha ONMUMATHO
ynpasnenue Ha SEPIC DC/DC xongepmop.

. Hayuynu TpynoBe, u3BbH PABHOCTOMHHMTE HA MOHOTPa(HYeH TPYA

Hayunu nybauxayuu 6 uzoanus, Koumo ca pegpepupanu u UHOEKCUpaHu 6 C6emogHOU3EeCmHY 6a3u OaHHU C HAYYHA
ungpopmayus — llokazamen I.7

1. “Control Design Procedure for Prototyping Resonant Converters with Reverse Diodes”, Nikolay Hinov, Tsveti
Hranov, Annual journal of electronics, vol. XXV, 2016, pp. 76-79, ISBN 978-1-5090-2881-8, IEEE Catalog Number
CFP16H39-CDR DOI: 10.1109/ET.2016.7753483

Lenma na maszu cmamus e 0a npedcmasu MemoouKd 3a RPOEKMUpPane u 6epupuUKaAyus Ha KOHMPOLEP 3a Pe3OHAHCEH
UHBEPMOP, U3NOA38aUY XaPOYyep 68 KOHMYpHa Konpuzypayus. Ocobenocm Ha cunosume eieKmporty npeoopasyeament

e, ue maxHama xapoyepHa peanusayusl e CKbna, OmHemMa 3HaYUmenIHo epeme U e C6bP3ana CbC CbUjecmey8aua
nOO00BPIHCAUA UHDPACMPYKIYDA - MOWHA MPENCOBA MPeNCd, B00OHO OXAANHCOAHE C BUCOKA NPOUIBOOUMETHOCH U
ocuzypsaeane Ha MepKu 3a 6e30nacHOCH KaKmo 3a Yosewkume, maka u 3a mamepuaiiume pecypcu. Bcuuxo mosa
00npuHAacs 3a MpyoOHomo oOyyeHue Ha CNeYyuarucmu no CUI08d el1eKmpoHuKa 6e3 u3non36aHemo Ha Cb8pPemMeHHU
UHCIMPYMEHMU 30 OYeHKd, HACMPOUKA U OUASHOCMUKA HA NPOMULUIEHUNe UHCMATAYUU.

2.“Development of LabVIEW Models for Resonant Power Converters”, N. Hinov, T. Hranov, PCIM Europe 2017
Proceedings 2017, pp1890-1893, ISBN 978-3-8007-4424-4, ISSN 2191-3358, DOI: 10.1109/SBMicr0.2017.7990939
Lenma na maszu cmamusi e 0a npedcmasu MOOEIUPAHeno Ha eeKMPOHHU eHePSUTIHU NPpeodpaszyeamen 6 NONYISPHAMA

cucmema 3a pazpabomra LabVIEW®. Hsnonzeatiku paznuunume pasuuperust u xapoyephi 8b3MONCHOCMU, ML
NO380JIA64 UHMYUMUBEH, JleCeH U YOOOEeH HaAYUH 30 U3CIe08aHe, U3YHaeane u npOmoOmunupane Ha mo3u euo
yempouicmea. H3ciedsanu ca 06a muna ycmpoucmea: ¢ npoMeHIUEOmMOK08 U3X00 - NbIHOMOCMOS8 Pe30HANCEH
UHBEPMOp ¢ 0Opamuu OUOOU U C NOCTNOSIHEH MOKO08 U3X00 - nociedogamelner nvaHomocmos pezonarcen DC-DC
npeobpasyeamen. Ilpu popmanuzupanemo u ananu3a Ha CULOBAMA 6epua ce U3NOA38AM 83AUMOCELP3IAHU NAPAMEMPU,
KOUmMo onuceam nogeoenuemo u pexcumume na paboma. Mooenume ca eepuguyupanu ¢ nomowma na
cneyuanusupanus cumynayuoner cogpmyep LTSpice IV u oannu om nabopamopru excnepumenmu.

3. “Modeling of Magnetic Components for Power Electronic Converters”, Nikolay Hinov, Tsveti Hranov, 43th
International Conference on Applications of Mathematics in Engineering and Economics (AMEE'17), 8-13 June 2017,
Sozopol, Bulgaria, ISSN: 0094-243X ISBN 978-073541602-4, DOI: 10.1063/1.5014017

B cmamuama e npedcma@eﬁo Modeﬂupanemo HA MACHUMHU KOMNOHKEHMU, U3NO0JI36AHU 6 culoeume eJ1€KmpoHHU

yempoticmea. [Ipeocmasenu ca nerunetinu unoykmopu u mpancgopmamopu. Ilo epeme na emana na npoexmupane e
83emo npedsuo, ue npeobpasysamenume pabomsm ¢ HeCUHYCOUOAIHU MOKo8e U HanpediceHust. Moodenume ca
peanusupanu 6 cpeda MATLAB u msxuama eepughuxayus ce uzevpuiéa ¢ nOMOwma Ha KOMRIOMbPHU CUMYTAYULL.
Ipeoumcmeama na mesu Mooenu nped CbeCmasy8auume cd, e 8Pb3KUme Mexcoy napamempume ca opMaIusupanu
U N0 MO3U HAYUH UZHUCTUMENHAMA Npoyedypa e 3Havumento no-ovpsa. Tosa e 6adicHo 6 ciyyaume, Ko2amo


https://dx.doi.org/10.1109/EEAE53789.2022.9831387
https://dx.doi.org/10.1109/ET.2016.7753483
https://dx.doi.org/10.1109/SBMicro.2017.7990939
https://dx.doi.org/10.1063/1.5014017

Kea3ucCmayuoOHAPHUAM pesNcum 6ycmp0ﬁcm6ama HACMBNEA 3HAYUMETHO NO-OABHO U U3CIC08AHUIIMA USUCKEAM ObacU
8pemerna 3a cumyiayusl.

4 “Using mathematical software to design power electronics converters”, Nikolay Hinov, Tsveti Hranov, 43th
International Conference on Applications of Mathematics in Engineering and Economics (AMEE'17), 8-13 June 2017,
Sozopol, Bulgaria, ISSN: 0094-243X ISBN 978-073541602-4,DOI: 10.1063/1.5014012

B cmamusima e npedcma@eﬂ mamemamuvecKu cod)myep, U3NoOJA364H 30 NpOEKMUpAaHe Ha CUI06U e1eKNMPORKHU

yempoticmea. Pasenedanu ca pasiudtuy npumepu, NPULONCeHU 3a NPOEeKMUpane Ha eleKmpoHHu npeobpasysamen. 1o
MO3U HAYUH € 8b3MONCHO Od Ce 8b3NPOUIEEHCOAM PAZTUYHU KOMOUHAYUY O eJleMeHmume Ha cxemama ¢ npocmu
cpeocmaa, Kamo no Mmo3u Ha4uH ce ONMUMU3UPA CRopeo onpedeienu Kpumepuu u oepanudenus. M3zopan e besniamer
cogpmyep c onpocmen u unmyumuser unmepghetic. He ce usuckea cneyuantno obyuenue Ha nompebumenume 3a paboma
¢ Hez2o, HUMOo JONBIHUMENHO 0OyueHue. H3non3eanemo Ha Mmamemamuyecky comyep 3HAUUMENHO YIeCHABA
NPOEKMUpanemo, nOONOMaza 20 U 20 NPAasu NPUBIEKAMENTHO U OOCIMBIHO 3 NO-WUPOK KPbe CIMYOeHmU U CReyUuaiucmu
1O CUN08a eIeKMpOHUKA.

5.“Smart training environment for power electronics”, Nikolay Hinov, Tsveti Hranov, 43th International
Conference on Applications of Mathematics in Engineering and Economics (AMEE'17), 8-13 June 2017, Sozopol,

Bulgaria, ISSN: 0094-243X ISBN 978-073541602-4, DOI: 10.1063/1.5014011
Hoeama na cmamuama e 0a npedcmasu ycnewna cumouo3a Ha npooyKmume Ha 8ooewume pupmu 8 ereKmpoHuKama -

National Instruments u Texas Instruments. Paspabomenusm mecmoé cmeno e cbcmasen om xapoyep 3a cvbupane na
Ooannu u ynpasnenue (SORIO), pabomews cve cpedama LabVIEW u nosume obpazosamennu mabia Power Management
Lab Kit (PMLK). Manunyrupanemo na me3su 8ucokomexHoio2uuHu RAGMKU CMABA NO-00CTIBIHO 3d NO-UUPOK KPb2
cmyoeHmu, SKIIOYUMETHO CMYOeHmU 8 VYUIUWAMA, ¢ U3NON38aHemo Ha supmyannu uncmpymenmu (BH) na LabVIEW,
KOUMO ROONoOMazam ooyuasawume ce npu paboma ¢ KOMIAEKMUMe - Hanpumep, axko e 3a0a0eHd HeCEMeCmUMa
pabomua xougueypayus, BU we noxasice cvobuenue, onuceawo pe3yimama om Hetinomo usnvinenue. Oceen moga
we npedocmasy HACOKU 3a U300p HA NPABUIHAMA HACMPOUKA NO 8peme Ha aKMUBHUMe peuileHusl Ha cmyoenma, a oo
maxa ¢ BU mozam 0a ce npasam uzmepsanus, 6e3 0a e HeobX00UM 8bHULEH Xapoyep.

6.“Development of series resonant converter models with output transformer”, Nikolay Hinov, Tsveti Hranov,
International Scientific Conference Electronics, ET 2017, vol. XXVI, 13-15 September 2017, Sozopol, Bulgaria, ISBN
978-1-5386-1753-3, IEEE Catalog Number CFP17H39-ART, DOI: https://dx.doi.org/10.1109/ET.2017.8124348
OcHosénume npeéwwcmea Ha pe30HaHcrHume npeo6pa3y6ameﬂu ca eucokama e¢ekmu6Hocm, HUckume 3a2y6u u

MUHUMATHOMO HAMOBAPSAHEe HA CUNOBUME NOJYNPOBOOHUYU, NOCTIUNCUMU C 6bIMOICHOCIUME 30 MEKO NPEGKIIOYBAHE.
Tosa nodobpenue cnpsamo cmanoapmuume nOIYMOCMOBU U NBIHOMOCMOSU NPeodpazysamen e C8bP3aHo C
OONBIHUMENHA CLOACHOCHL, HO 8bNPEKU MOBA NPeONaza HAKOJIKO NPeOUMCMed o OMHOuleHUe Ha
npoussooumennocmma. Llenma na mazu cmamus e 0a RPeOCMasy MEMOOUKA 3G RPOEKMUPAaHe U NPOSEPKA Ha
nocnedogamenro uzonupanu pezonanciu DC-DC npeobpazysamenu.

7.“Modeling of electronic energy converter for induction heating using LabVIEW?”, Tsveti Hranov, Nikolay
Hinov, International Scientific Conference Electronics, ET 2017, vol. XXVI, 13-15 September 2017, Sozopol, Bulgaria,
ISBN 978-1-5386-1753-3, IEEE Catalog Number CFP17H39-ART, DOI: 10.1109/ET.2017.8124349

Lleama na masu cmamus e 0a npedcmagu MOOEIUPAHEMo Ha eNeKMPOHHU eHePULIHU npeobpasyeament 8 NONYIAPHAMA

cucmema 3a pazpabomxa LabVIEW. Hsnonzeatiku paznuunu paswupenus u xapoyepHu 6b3MONCHOCIU, M5 NO360J116d
UHMYUMUBEH, leCeH U YOOOEeH HAYUH 3a U3CAe08ane, U3YUasane u npoOmomunupane Ha mo3su euo yCmpoucmad.
Hanpumep, pazenescoa ce npeobpasysamen Ha enepaus 30 UHOYKYUOHHO HASPSI8AHe - NAPATIeNeH MUPUCTHOPEH
uHgepmop ¢ moxos usmounux. Ipu popmanusupanemo u anaiuza Ha CUTOBAMA 8ePUSA Ce UZNO36ANM B3AUMOCEBPIAHU
napamempu, ¢ KOumo ce onuceam nogedeHuemo u pexcumume Ha paboma. Mooenvm e gepughuyupan ¢ nomowma Ha
cneyuanusupanus cumyiayuonen cogpmyep LTSpice® u dannu, 63emu om peantu enekmpomepmuyHu UHCMailayuy 3a
UHOYKYUOHHO Ha2pseaHe.

8.“Evaluation and verification of series resonant converter with transformer operating regimes”, N. Hinov, T.
Hranov, International Conference on High Technology for Sustainable Development, HiTech 2018, 11-14 June 2018,
Sofia, Bulgaria, ISBN 978-153863419-6, IEEE Catalog Number CFP18Q62-ART, DOI: 10.1109/HiTech.2018.8566490
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Cmamusama npedcmass uscneosanus Ha pexcumume na paboma na cepus pezonarciu DC-DC npeobpaszysamenu ¢
mpancghopmamop. Te ca uzeecmuu 8 Hayunama aumepamypa u noo naumernosanuemo LLC npeodpasyeamenu. C
nomowma Ha pazpadbomeHu Mamemamuidecku MoOenu Ha yCmpoucmeama u u3Mepeanus om eKChepuMeHmu Ha peantHu
Mooenu Ha xapoyep ce nposepsasam mexrnume xapakmepucmuxu. Oceen moga, upe3 KOHMPOIUPaHe HA HAMOBAPBAHEMNO
ce nonyuasa uHghopmayus u 3a pexcumume Ha paboma Ha elemenmume Ha erekmpuyeckama eepuea. Paznuunu gpopmu
Ha Pe30HAHCHO NPpomu4ane Ha MoK no epeme Ha paboma ce noayuasam upe3 NPOMAHA Ha HAMOBAPEAHEMO, Kamo
CbUjeBPEMEHHO ce NPOMEHAM UBXOOHAMA MOWHOCM U edhekmusHocmma na ycmpoticmeomo. Cmounocmume Ha
napamempume Ha pe30HAHCHU Pe3epeoap U eleMenmume, KOUMo ca 3apedenu 8 MamemamuiecKus Mooel, ca coujume
kamo me3u Ha mecmaarnus xapoyep mun EVLSTNRG-170W om STMicroelectronics. Pesyimamume om KOMNIEKCHOMO
uzcne0gane Ha npeoCmageHume pexcuMu Ha mosu 1adopamoper cmeHo ca NOAe3HU U 3d NPOBEPKA HA MOOend Ha
pesonancrus DC-DC npeobpazysamen.

9.“LabVIEW Based Control System for PWM DC-DC Converters”, Nikolay Hinov, Tsveti Hranov, 28th
International Scientific Conference Electronics, ET 2019 - Proceedings, 12 — 14 September 2019, Article number
8878499, ISBN 978-172812574-9, DOI: 10.1109/ET.2019.8878499

Pabomama npeocmaes cucmema 3a ynpasieHue Ha CUN08U eJIeKMPOHHU YCIMPOUICMEA, peyIupanu Ha NPUHYUNA Ha

umnyacHo-wupoyunnama mooynayus. Cucmemama e 6azupana Ha cpedama 3a eu3yanno npoepamupare LabVIEW, a
ynpasnasawama npoepama e paspabomena c eepaderume VI uncmpymenmu. Om ocoben unmepec e, e u3NoN38aAHUIM
@uzuuecku xapoyep ne e npoexmuparn om National Instruments, a e npoexmupan 0a 0meosaps Ha cmaxoapmume,
onpedenenu om komnanusma. Ilo mosu Hayun pazpabomenama cucmema e 00CMbNHA, KOHKYPEHMHOCNOCOOHA U
no0X005AUWa 3a U3NOI38AHE 8 OOYYEHUEMO NO CUNO8A eNeKMPOHUKA.

10.“Model-based optimization of a buck DC-DC converter”, Nikolay Hinov, Tsveti Hranov, 45th International
Conference on Application of Mathematics in Engineering and Economics, AMEE 2019, Sozopol, Bulgaria, June 2019,

ISSN 0094243X, ISBN 978-073541919-3, DOI: 10.1063/1.5133615
Cmamusama npedcmass mooenno-6azupana onmumuzayus na DC-DC buck konsepmop. Llerima na onmumuszayusma e

0a ce eapanmupam u3xoO0Hume napamempu Ha ycmpoticmeomo. Tosa 600u 0o KoHeepmopu ¢ no-006po Kawecmeo 8
cpasHeHue ¢ me3su, NOIy4eHu ¢ KOHGEHYUOHAIHU Memoou Ha npoekmupane. ITbpeoHauanio e u3non3ean aHaiu3 Ha
monepancume, 3a 0a ce pasoepe 6IUAHUEMO HA OONYCMUMUMe OMKIOHEHUs. HA eleMeHmume Ha 8epucama 6bpxy
xapaxmepucmuxume Ha eepucama. Cned moaa, 6b3 0CHO8A HA MAMEMAMUYECKUS MOOE], € U36bPULEHA ORMUMUZAYUS C
onpeoenena peghepenmna Kpusa, 3a 0a ce noayuam no0oOpeHu cmouHOCmu Ha enemenmume Ha gepucama. Hanpaseno
€ cpagHerue ¢ GIUAHUEMo Ha OONYCIMUMUMe OMKIOHEHUs Ha eleMeHmume Ha 6epueama npyu ONMUMUUPAHA U
HeonmuMu3upana cxema.

11. ""Model-Based Optimisation of a Buck-Boost DC-DC Converter**, N. Hinov, T. Hranov, 2020 21* International
Symposium on Electrical Apparatus & Technologies (SIELA), Bourgas, Bulgaria, 3 - 6 June 2020, pp. 1-5, DOI:
10.1109/SIELA49118.2020.9167056.

B cmamusima e npeocmasena mooenno-6asupana onmumuszayus na DC-DC 6yk-Oycm npeobpaszysamen. B nogewemo

NPAKmMuyecKy CIyyau eleKmporHHume cuilosu npeoopasysaments ce npoeKmupam Ha 6a3ama Ha Memoooa02uU, KOUmo
He omyumam OuHamuxama na ycmpoucmeama. Toea ce npasu c yen nonyuasane Ha npocmu 3a8UCUMOCIU U
6b3MOJICHOCH 30 ObP3a OYEHKA HA Napamempume u OCHOGHUME napamempu Ha npeobpaszyeamenume. Brusnuemo na
OUHAMUKAMA 8bPX) PedcUMUme Ha paboma ce OMuuUma 4pe3 ONMuUMaler cunmes Ha konmpoiepu. Llenma e da ce
HAMAU 6IUAHUEMO HA NApamempume Ha 2padusHume O10K06e 8bpxy npexoOHume npoyecu 6 cxemume. Tyk e
NpeonodAHcer NOOX00 ¢ npoyedypa 3a ONMUMU3AYUSL, KOUMO NO3601464 Npeyusupane Ha CmouHoCmume Ha enemMenmume
Ha cxeMama 6 CUi08ama monoo2us, maka 4e 0a ce NOCMUSHe 6b3MOICHO HAli-000pa OUHAMUKA U 8b3MOICHO HAli-
MAAKO GIUAHUE BLPXY OONYCMUMUIME OMKIOHEHUS HA eJIEMEHMUMe Ha CXeMama 6bpxy UsXoOHUme napamempu Ha
ycmpotucmeama.

12.“Automated test & measurements in teaching of power supply devices”, Nikolay Hinov, Tsveti Hranov, 2020
7th International Conference on Energy Efficiency and Agricultural Engineering, November 12th-14th, 2020, Ruse,
Bulgaria, ISBN: 978-172810362-4, DOI: 10.1109/EEAE49144.2020.9279036
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B cmamusama ca npedcmasenu excnepumenmanuu u3cie08anus Ha NPEXOOHU U CMAYUOHAPHU PedCUMU Ha paboma Ha
pesonancnu DC-DC npeobpazysamenu. Llenma e me 0a 6v0am asmomamusupanu u a0anmupani KoM Hyarcoume Ha
obyuenuemo no cunosa enexkmponuxa. Msnonssan e xomniexkmom TMDSHVRESLLCKIT, paspabomen om Texas
Instruments, xotimo uma maenumnu Komnonenmu. AKYeHMbm e 8bPXY USCICOBAHEMO HA GIUAHUEMO HA
Hamosapsamnemo 8bpxy npexooHume npoyecu Ha cmapmupane. Toea e 8aj)rcHO U 3a CUHME3d HA YNPAGIEHUEMO U
Hacmpotuikama Ha koumponepa. Oceen mosa ca 0adeHu YeCmomHume 3a8UCUMOCIU HA USXOOHOMO HANPedCeHUe C
PAa3IUYHU UBX0OHU MOKOGE, KAMO N0 MO3U HAYUH Ce HAMUPam MAKCUMAIHUme U MUHUMATHUmMe pabomuu Yecmomu Ha
npeobpaszysamens. Colyo Maxa e u3cre08ana 3a8UCUMOCING HA eQeKMUBHOCIMA OM pexcumMume Ha paboma u
yecmomuume xapaxmepucmuku Ha ycmpotcmegomo. [1o mo3u nauun obyyasawjume ce noayuasam no-nwviHd
npeocmasa 3a mo3u mun npeoopazysament, KOemo npaeu UsnoI36aHemo HA CbEPEMEeHHUME UMEPEAMETHU
MEXHOI02UU MHO20 NO-YO0OHO U unmyumusno. Om opyea cmpana, asmomMamu3upanemo Ha npoyeca Ha mecmeate u
KOMOUHUPAHEMO My ¢ MAMEMamu4ecku Mooeau npasu 00yYeHUemo MHO20 RO-NOAE3HO U eqheKMUBHO.

13.“Tolerance Analysis of Common Transistor DC-DC Converters”, Nikolay Hinov, Tsveti Hranov, 25th
International Conference Electronics, ELECTRONICS 2021 — Proceedings, 14 June 2021, Palanga, Lithuania, ISBN:
978-166544387-6, DOI: 10.1109/IEEECONF52705.2021.9467442

B pabomama, na 6azama na cvzoadenu mooenu va Hau-paznpocmpanenume DC-DC npeodpaszyeamenu - buck, boost u

buck-boost, e nanpasen monepancen anaruz no omHowenue Ha NPOMAHAMA HA NAPAMEMPUME HA PeAKMUBHUME
eleMeHmuU Ha NPOMEHAUBUME HA CLCMOAHUEMO - MOK 4pe3 UHOYKMUBHOCH U USX0OHO KOHOEH3AMOPHO HANPedCeHuUe.
Honyuenu ca pesynmamu, KOUMo ca 8U3yaIU3UPAHY Kamo xapaxmepucmuxu u npeocmasenu na 3D epaghuxa, u na
msaAxXHa 6aza ca onpedeneru IUAHUAMA, KOUMO OKA38amM Mojiepancume Ha GUIMbPHUME efleMeHmu (KOHOeH3amop u
bobuna) evpxy pescumume Ha paboma. Tosa uzcredgamne e UHMEPECHO OM 21eOHA MOYKA HA eKCRIOAMAayusma u
2apanmupanemo Ha nPoU3800UMeTHOCIMA HA CULOBU eleKMPOHHU YCMPOUCMEa, KaKkmo u 8 obracmma Ha uzbopa Ha
NOOX00AWU eeMenmU 8 CbOMBEMCMEUe ¢ NOCMULAHEMO HA ONpedeneHl Yeau Kamo HA0eHCOHOCM, HUCKA YeHa U
CMAabUIHOCT HA CUN08AMA 8epUzd.

14 “Practical Approach for Improving the Dynamics of the Resonant DC-DC Converter”, Nikolay Hinov, Tsveti
Hranov, 25th International Conference Electronics, ELECTRONICS 2021 — Proceedings, 14 June 2021, Palanga,
Lithuania, ISBN: 978-166544387-6, DOI: 10.1109/IEEECONF52705.2021.9467462

B pabomama e uzcredsano rusanuemo Ha pedxcumume Ha paboma (CMOUHOCMMA HA U3XOOHUS MOK), HAYATHAMA

yecmoma u u300pvLM HA UIXOOEH Kanayumem 6vpxy OUHaAMUKama Ha nocredogamenet pezonancen DC-DC
npeobpazysamen. Hanpasena e oyenka na énusanuemo Ha 2openocoyenume Qakxmopu 8bpxy npoObIANCUMETHOCTNING U
Xapaxmepa Ha npexoOHume npoyecu Kakmo no OmMHoueHue Ha U3X00HOMO HANPedICceHue, MAaKa U 8 pe30HAHCHUS
uneepmop. Ha masu ocnosa mozam 0a ce onpedenam onmumanty CMouHOCMU HA Me3u Napamempu, 3a 0d ce noaydu
Jrcenanusm npexooen npoyec. brazooapenue na noniyuenume pe3yimamu ca HANPAaseHu U3800U OMHOCHO
no00OpsABaHemMo Ha OUHAMUKATA HA NPeodpasy8amers, Kakmo u C8bP3aHu ¢ NOO0OPIABAHEMO HA CUHmMe3aq,
NPOEKMUPanemo u pabomama Ha ynpagieHuemo.

15.“Remote Tracking System for ECG Signal with Textile Electrodes”, Nikolova, E., Dimitrov, V., Hranov, T.,
Gieva, E., Proceedings of the 45th International Spring Seminar on Electronics Technology, ISSE 2022., 11-15 May
2022, Vienna, Austria. DOI: 10.1109/ISSE54558.2022.9812840

Tazu cmamus onucea u aHnaausupa cucmema 3a OucmaHquHHO Haonooenue na EKI” CUcHAj, ocvujecmesasara ¢

NOMOWMA HA MEKCMUTHU eleKmpOoOU, KOUMO Ca OCHOBEH KOMNOHEHM NPU 6HeOPABAHEMO HA UHOBAMUBHA HOCUMA
mexcmuana cucmema. Ilpeonodcenomo ycmpoucmao no3eoisiea 0vic0CPOYHO OHAAUH HADI00eHUe, KAmOo
ChbUeBPEeMEHHO ce N0O0bPIICAM ediceOHesHUme OeUHOCMU HA NAyUeHmume, Hyxcodeuwju ce om npeaneo, KaKkmo u, ako e
HeobXo0umMo, npociedsisane Ha RAYUeHmMuUmMe no epeme Ha MpaHCHOPMUpaHe Uiy omoaieyeH OOCHv.

16.“Comparative Analysis of Boost DC-DC Converters with Application in Power Electronics Education”,
Hranov, T., Hinov, N., Lilova, A., 31st International Scientific Conference Electronics, ET 2022 - Proceedings, 13-15
September 2022, Sozopol, Bulgaria DOI: 10.1109/ET55967.2022.9920333

Cmamusima npedcmass cpashumener ananuz na DC-DC npeobpaszysamenu, koumo mozam 0a 60am YCneutHo

U3noi36arnu 6 06yll€HM€m0 no cuiosu el1eKmpOoHHU npeo6pa3y6ameﬂu. HanpaeeH € Cpa6HUMmMeENeH anaius ¢ vemupu
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MONONIO2UU HA NOBUWLABALYU NPeobpazyeamen, KOUmo no Coecmeo 0eMOHCMpPUpa npeoumMcmeama u
HeOocmamvyume Ha npakmuyeckama peanuzayus Ha eoun u cvuy DC/DC npeobpaszyeamen. Tosea ca cunxpomnen u
HeCUHXPOHEH npeobpazyeamel, KAKMo U 6bMpPeutHy U 8bHUWHU NPEeSKYeauU npeodpasysamenu. XapoyepHama
peanuzayus Ha CPAGHABAHUNME NIAMKU 3d OYEHKA € NOOX00AWA 3a 0OyYeHue KaKmo Ha CmyOeHmu, maka u Ha
npogecuonarucmu 8 001acmma, Myil KAMo me ca NPeOHA3HayeHu 0a 6vOam NPOCMuU, HO CHUJEBPEMEHHO C BCUUKU
CMaHOApmMHU PYHKYUU U MAKCUMATHA NPOUZBOOUMETHOCT.

17.“Modelling of an Electronic Technological System for Induction Melting of Metals”, Hinov, N., Hranov, T.,
Gilev, B., 22nd International Symposium on Electrical Apparatus and Technologies, SIELA 2022 - Proceedings, 01-04
June Bourgas, 2022. DOI: 10.1109/SIELA54794.2022.9845744

Pvrxonucem npedcmaeﬂ uscneosamne Ha €IeEKNMPOHRHA MEeXHOI0cUYHa cucmema 3a quyKquHHO moneHe Ha vemaJjiu,

CHCMOAWA ce OM MPAH3UCOPEH MOCHO8 NApalefieH MOK08 UHBEPIOP, 3aXPAHEAH O HEKOHMPOIUPAH
moxousnpagumen u nonuxcasaw DC-DC npeobpazysamen. 3a cmabunuzupane Ha pejxcuma Ha paboma ce uznon3eam
06a pezynamopa - UHEEPMOPHUSIN C YECTNOMHO YNPAGIEHUe U HOOObPICAHe HA 6XO0HUL MOK Ype3 NPOMAHA HA
pabomnus yuxwvi Ha DC-DC npeobpazysamens ¢ xucmepeszuc npu npoMAHA HA 4eCmMomama Ha ynpasieHue Ha
ungepmopa. Mooenvm e 6a3upan Ha U3NOI36AHEMO HA NPESKIIOUEAUA PYHKYUSL U Ca NPOBedeHU U3CTeO8ANS,
CUMYAUPAUU NPOMEHUmMe 8 HAmoBapPEaHemo no epemMe Ha peaner mexuonrocuder npoyec. Ilpedcmagenume pesyimamu
Ca NONE3HU U OM 2NEeOHA MOYKA HA CUHME3A HA ONMUMATIHO YAPAGTIEHUE U PeyIupanemo Ha KoeuyueHmume Ha
pezyramopa.

18.“Educational Model-Based Evaluation of Buck DC/DC Converter Controllers”, Hranov, T., Hinov, N., 57th
International Scientific Conference on Information, Communication and Energy Systems and Technologies, ICEST
2022, DOI: 10.1109/ICEST55168.2022.9828627

Cmamusma npedcmass MoOeIHO-0a3upana oyeHka Ha KoHmpoaepu ¢ npunodcerue ¢ Buck DC/DC koneepmopu.

Memoowvm modice 0a ce u3non36a u 3a CUHMe3 Ha YNPasieHue Ha Yecmomama, pabomHus YUKv U XUCMEPE3UCHOMO
ynpasnenue Ha ekiousane/uskmoysare. Mooenupanama cucmema e npedcmasena 6 MATLAB/Simulink, npooyxm,
WUPOKO U3NOJI36AH 6 AKAOCMUYHAMA U U3CAEO08AMENCKama 001acm, KOemo s npasu MHO20 00CMBRHA 34 NO-UWUPOKA
ayoumopusi. IIpeonodcenusim memoo He npemenHoupa 0a 3amecmu Kiacuyeckume Memoou 3a CUHme3 Ha YnpasieHue, d
NO-CKOPO 0EMOHCIMPUPA BHEOPABAHEMO HA UHDOPMAYUOHHO-KOMYHUKAYUOHHU U MAMEMAMUYECKU copmyep 6
NPOEKMUPAHEMO HA CUCTEMU 34 YNPAGIICHUe HA CULO8U eLeKmpPOHHU npeobpasyeamenu. TIpeodnodcenusim mooen Moice
VCREWHO 0a ce U3N0A38a 3a 00PA308aAMENHI Yelu Om CMYyOeHmu U 06y4aeauu ce, HO CbU0 MAKA U 3d YIeCHABAHe HA
CUHMe3a HA YNPAGIeHue U HACMPOUKA HA KOHMPOJiepd U RPOMOMURUPAHEeMo HA PEaiiu CULO8U eJleKMPOHHU
yempotiemea. Ha npakmuka mooenume moeam 0a 6v0am npuLodiCeHU U 8 UHOYCIMPUATHUSL CEKMOP, NPEOsUO
RONYNAPHOCMIMA HA U3NOA38AHUSL COPmyep.

19.“Tolerance Analysis of SEPIC DC-DC Converter”, Hinov, N., Hranov, T., Gilev, B., 8th International
Conference on Energy Efficiency and Agricultural Engineering, EE and AE 2022 - Proceedings, 2022. DOI:
10.1109/EEAE53789.2022.9831387

B cmamusama e npedcmagen monepancen ananus na SEPIC DC-DC xoneepmop. Bv3 ocnosa Ha éepuduyupan mooei e

onpeoeneno 6IUAHUEeMO HA MOYHOCIMMA HA MASHUMHUMe KOMIOHEHMU U KOHOeH3amopume 8bpxy usxooHume
noxasamenu Ha U3OPAHOMO CUNOBO eleKMPOHHO YCmpolcmeo. B uscneosanemo e uzdbpano usmenenuemo Ha
CMOUHOCIUMeE HA eleMeHmume 0a ce U38bpuiea no 08OUKU, KAMO Nopaou 0cobeHocmume Ha 3axXxpaHsauwjama cxema,
npomanama Ha unoykmopume L1 u L2 ce uzgvpuiea cvemecmuo, 6bnpexu ye e uzobpan eapuanm 6e3 MazHumHo
cevp3sane medxncoy max. Touna Konuuecmeena OYeHKa Ha moea GUsHUE 8bPXY PeXCUMA Ha paboma e npedcmagena 8
mabauuna gopma u upe3 3D epaghuxu. Ilo mo3u nauun ce npasu onmumanen u300p Ha eremMenmu Ha cxemama Ha eman
npoekmupane. IIpedocmasenume pesynimamu ca noaiesHu u 3a u3y4aeane Ha CmabuIHOCMma U CUHmMe3d Ha ONMUMATHO
ynpasnenue na SEPIC DC/DC kongepmop.

20.“Investigation of a Contactless Power Transmission System Based on a Resonant Inverter”, Hranov, T.,
Hinov, N., Maslyaniy, K., 31st International Scientific Conference Electronics, ET 2022 - Proceedings, 2022. DOI:
10.1109/ET55967.2022.9920265
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Lenma na masu cmamus e 0a demoncmpupa Kak oa ce cvzoade Qi 1.2 cepmuchuyupana bezocuyna cucmema 3a
sapedcoane, uznonzsatiku NXQITXHS konmponep u opaiieepna unmezpanna cxema. Ilopaou napacmsawama
MEXHOIOSUUHA HYIHCOA OM 82PAOEHO 3apercOane U 2b68Ka80Cm Npu 3apexcoane, MAIKusm pamep, UcoKama
eheKmuUBHOCm U BUCOKAMA HAOEHCOHOCH €A 0OWU CMAHOAPMU 3a OYEHKA HA BUCOKONPOU3B00UMENHU 3APAOHU
yempoticmea. Ilpoexmupanemo na cucmemume 3ano46a ¢ nPoyyeame u pazdoupane Ha mosa Kax GYHKYUOHupa eoun
NbAeH MOCMO8 pe3oHanceH uneepmop. OcHognume newa, Koumo mpsaoea da ce pazbepam, 3a 0a ce pazoepe memoovm
Ha paboma Ha mo3u Pe30HAHCEH UHBEPMOP, CA KO2A U 3auj0 MPAH3UCHOPUME 6 MOCMA NPesKIIOY6am, mpume 0CHOGHU
YeCMOMHU PeXCUMa Ha paboma u pe3oHaHCHama eepuea u Heunume napamempu, Hanpumep Q-paxmop. /lpyea wacm
om mo3u npoexkm e 0a ce pazoepe u npunodicu cmarnoapmom Qi 1.2 u ecuuxu He2oéu cneyu@urayuu u U3UCKEAHUL.
To3u cmandapm obxeawa 08a Muna yCmpoucmea, Koumo ca Heooxo0UMU 3a QYHKYUOHUPAHEMO HA YSIama CUCHEeMA:
npUeMHUK u npedasamein. Ycmpoiicmeomo, npedcmageno 8 masu cmamusi, e HOC1eOHOmo.

21.“Validation of Buck DC/DC converter inductor influence via experimental evaluation module”, Maslyaniy, K.,
Hranov, T., Hinov, N., 32nd International Scientific Conference Electronics, ET 2023 - Proceedings, 2023, DOI:
10.1109/ET59121.2023.10279252

Cneonama paboma npeocmaes npaxkmudecku nozied evpxy DC/DC Buck konsepmop cwvc 3adauama da ce nposepu

U3NON38AHEMO MY 8 UHOYCMPUAIHo npuioxcerue. Ipunyunvm, na xkoumo pabomu DC/DC Buck konsepmopvm, e upe3
U3NOJI36aHE HA NOAYRPOBOOHUKOE KU, (QUImvpHa epynd, CoCmageHa om UHOYKmMop-KOHOEH3amop, u 0uoo 3d
NOHUIICABAHE HA HANPEJICeHUemO Ha u3xo0a Ha eepueama. Pasmepvm na nanpesicenuemo na usxoda Ha eepuecama
3aeucu om Koeuyuenma Ha 3anvisane "D" na 6xoda na eepucama. Koeamo eepuecama pabomu 6 pexcum Ha
HenpeKbCHama npo8ooOUMOCH, KoeuyueHmsm Ha 3anbisane 0asa CbOMHOUEHUENO HA HANPEXCEHUEnO MeXHCOy
U3X0OHOMO U 6X00HOMO 3axpaHneane. Hscnedeanemo ce npogedcoa ¢ NOMowma Ha eneKmponHeH MooVl 3a OYeHKA CbC
cMeHseMU KOMNOHEeHmMU, HeoOX00UMU 3a NPOeKmupane Ha KoHeepmopa. Bzaumosamensemocmma Ha KOMROHeHmume
N0360146a 0a ce UOAM pA3UYHUmMe eQeKmu u mexHume CMmouHOCU 8bPXY YANoCmHUA ousatn. Toea om ceosa cmpana
N03601464 OYeHKa U U360p Ha NPABUTHUSL KOMNOHEHM 3a Onpedenena 3a0aud.

22 .“Tolerance Analysis of a Resonant DC/AC Converter with Reverse Diodes Operating at Control Frequency
Below and Above Resonance®, Hinov, N., Hranov, T., 32nd International Scientific Conference Electronics, ET 2023
- Proceedings, 2023, DOI: 10.1109/ET59121.2023.10278710

Pvronucvm npedcmassi monepancen anaius Ha MpaH3uCMoper nocied08amelier Pe3oHAHCEH UHBePMop ¢ 00pamuu

0uoou, 6a3Upan Ha UNON3E6AHEMO HA MOOe U Mamemamuyecku cogpmyep. Pazenescoa ce paboma 6 pexcum Ha
HenpeKbCHAMm - HenpeKbCHAM MOK NPU YeCMoma Ha ynpasienue noo u Hao pe3oHanchama. Ypes npunazane na
aemopcka npozpama e 3a0adena u gusyamuzupana 20% npomaua 6 cmotnocmume Ha pe3oHancHume enemenmu. Ilo
MO3U HAYUH e U3CIe08aHO KOIeOAHUuemo Ha OONycmumume OMKIOHeHUs npU pabomuu HaMmoeapeanus na 08a
Cheyuanto npoeKmupany 3a yeaume Ha U3C1e08aHUsA CLyHall pe30HAHCHU UH8EPMOPA, NOCIe008aHU OM MPAH3UCTOPHU.
Tlonyuenu ca 3D xapakxmepucmuku Ha u3X0OHUMe NPOMEHAUBU, KOUMO 0A8am OUANA30HA HA U3MEHEHUe Ha MOKOBOMO
U HANpedHCeHO8OMO HaAMOBapeane Ha CUN08aAma 6epuq.

23.“Practical Buck DC/DC Converter Theoretical and Experimental Evaluation”, Hranov, T.H., Hinov, N.L.,
Lilova, A.L., 58th International Scientific Conference on Information, Communication and Energy Systems and
Technologies, ICEST 2023 - Proceedings, pp. 321-324, DOI: 10.1109/ICEST58410.2023.10187326

B masu cmamus e npedcmaseno uzcneosanemo na buck DC/DC koneepmop upesz mamemamuuecko mooenupate, cied

KOemo e HanpaseHo cpasHeHue ¢ eKCnepuMeHmanHy U3Cie06anus, nposedeHu upes enekmponna niamka EVM.
Ocnosnama yen e 0a ce OyeHu OCHUEeCMBUMOCINING HA MOOeId 3a U3CIe08AHUS, CEbP3AHU C NPOGepKama Ha
npoexmuparemo u pexcumume Ha paboma na buck DC/DC xonsepmopu. ENM noseonnsa npomsana na enemenmume na
sepucama, credosamento u Ha napamempume na DCIDC konsepmopa, u upes uzyuagane Ha maxHomo 61usHUue MOH#Ce
da ce 3aKM04U KAK Mo6a 6use Ha CMAayuoHaprume pexicumu Ha paboma. Ypes usnonzeane Ha oyenxa, 6a3upana Ha
Moo0e, u3cned8anemo modxce 0a ce paszenexncod Kamo noae3eH UHCmpymMenm Ha eman npoeKmupane 3a 63emane Ha
pelienss OMHOCHO 2pAOUSHUME eNIEMEHMU U KOMNOHEHMU, KOUMo we 6v0am u3noa3eanu 6 npoexma. Hzcneosanemo
Modice 0a 6v0e MHO20 NOLE3HO U 3a CIYOEeHMU U 00y4asawu ce, 3a 0a NPOGepsim GIUAHUETNO Ha NACUGHUME uUImpu 6
Kongepmopume.
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24 “LabView Based Function Generator for Power Electronics Training Needs”, Hinov, N.L., Hranov, T.H., 58th
International Scientific Conference on Information, Communication and Energy Systems and Technologies, ICEST
2023 - Proceedings, pp. 329-332. DOI: 10.1109/ICEST58410.2023.10187272

Pwvronucoem npedcmaeﬂ CuHmesa u npozcpamuaama umnjiemenmayus Ha qbyHKL;uOH(lJleH ceHnepamop 3a npoeeofcéane Ha

CUMYIAYUOHHU U3CTIe08AHUS 8 0OIACMMA HA cUun08ama eiekmponuka. Ilpeocmasenu ca omoennume b610xo06e Ha
2eHepamopa, 3ae0Ho ¢ mexHume OIOKOBU cxeMu U CReyupuuHama um UMnIEMeHmayusl 668 GU3YAIHAMA NPOZPAMHA
cpeoa LabView. @yuxyuonannocmma Ha ycmpoucmeomo e 0eMOHCMPUPAHA ¢ NOMOWMA HA OMOEIHU NPUMePU 3
cunmes Ha 0OWU CUCHANU 34 YRPABTIeHUE HA CULOBU eJIeKIMPOHHU YCIMPOUCMEa, Kamo Hanpumep CUMYIayuu ¢
umnyacHo-wupouunua mooyaayus (LLIUM). Ilpeocmagenusam nooxoo e MHO20 Noe3eH 3a Hysicoume Ha 00y4eHuemo no
CUNI08A eNEeKMPOHUKA, MBIl KAMO NO360JI864 NPOBENHCOAHEMO HA PAZHOOOPA3HU eKCNEPUMEHIU KAKMO ¢ MOOEU, MAaKd u
¢ peannu yempoiicmea, brazodapenue Ha cneyuanuzupanus xapoyep, paspabomen om National Instruments.
25.“Practical evaluation of intelligent DC-DC fast charger with embedded system applications”, Hranov, T.,
Hinov N., 33rd International Scientific Conference Electronics, ET 2024-Proceedings, pp.1-4, DOI:
10.1109/ET63133.2024.10721537

Cmamusima npedcmass oyenkama Ha unmenueenmno DC-DC USB 6wp30 3apsono ycmpoiicmeo, 6asupano Ha
unmezpuparomo peuternue bq25895 om Texas Instruments. Hoesma e oa ce oyenu egpexmusnocmma na boost pesrcuma

Om eOHOKIEMbYHA TUMUEeB0-UOHHA 6amepuﬂ uoa ce CpA6HU C nocoderume napavempu 6 qubopMaquHsz aucm.
Pewenuemo ce pasiudasa om npe()ﬂaeanama om (])upMama niamka 3a OyeHKda, no CMUCvjia Ha moea, ye nedamuamad
njiamka e npoekmupana 0a 6v0e 8b3MOINHCHO HALU-KOMNAKMHA 34 NPUIOIHCEHUSA C OCPAHUYEHO NPOCMPAHCME0. B mosu
CMUCDH]l We umMa pas3iudniu monjaiuHHU XxapaKkmepucmuKkyu Ha 4yuna, Koenio Mmoaice dae npu4uHa 3a pasiuka 6
npakmudeckama u ﬂa60pam0pHama OYEeHKa Ha peueHuemo.

26.“DC-DC Converter for Energy Storage System with Different Inductor Implementations”, Hranov, T.,
Arnaudov, D., Kanchev, H., 23rd International Symposium on Electrical Apparatus and Technologies, SIELA 2024-
Proceedings, pp. 1-4, DOI: 10.1109/SIELA61056.2024.10637836.

Taszu cmamus npedcmass oyenka Ha pesicumume va paboma nwa DC/DC buck konsepmop ¢ pasnuunu Kongueypayuu Ha
unoykmopu. Twii kamo peannume 3a2you Ha NOCMOAHEH U NPOMEHAUE MOK Mo2am 0d 6bOam 02paHuderu upes

U3NON36AHe HA PA3TUYHY KOHCMPYKYUU UIU KOHpUYpayuu Ha UMRYACHU UHOVKINOPU, e NPO8EOeHO NPoyUeane 3a
onpeoensne Ha 3a2youme U IUAHUENO 8bPXY Opy2uU NAPAMEMPU, KAMo 0PaAHUYEeHUAMA 3a 06em u maca, yeHama u
JIeKOMAama Ha 6HeopsasaHe, 3a 0a ce NOYYU ONMUMALeH OU3AH U Napamempu Ha KOHEePMopd.

27.“Open Source Robotics Platform for Educational Purposes”, Hranov, T., Hinov, N., 11th International Scientific
Conference on Computer Science, COMSCI 2023-Proceedings, pp.1-4, DOI: 10.1109/COMSCI159259.2023.10315950
Cmamusama npedcmass paspabomkama na nRAam@opma 3a pooomuxa ¢ 0meopeH Koo ¢ yei 0a npeocmasu memama Ha

RO-WUPOKA AYOUMOPUs NO ONPOCHEH U OPUCHMUPAH KbM NPUodicerust Hauun. Ilnamgpopmama ce cvcmou om
Xapoyepru npoekmu, 6a3upanu Ha NONYIApHU 00ujecmeenu NPOEKMuU, U NPUNONCEH COPmyep, NPOEKMUPan ¢ oeneo Ha
Mmooyanocmma. [uzaiinvm He e 008bp3aH KOHKPEMHO ¢ onpeodesien mun pobom, a no-cKopo ce Hacvpuasa 0a bvoe
NOpMUPAn 8bPXY pa3iudtU 8U00ee pobomu U 0a 6beede KOHYEnyusama, omoasHa U3Noa36aHa 8 NepCoHAIHUMe
KOMRIOmMpU - Ha nompeobumens ce npedoCmass xapoyepwvm, 3a 0a c2100u KOHGuaypayusama u 0a uncmaiupa cogpmyepa,
Heobxo0um 3a uzbparomo npunodicenue. Toga, Koemo omauua8a Mo3u NOOX00 om eeye paspadomeHume peuleHus, e
aKyenmvm bpxy npocmomama u yCmoudusocmma, UsnoA36atiKu peouya mexHuKu, Kamo MUHUMAIHU 3a8UCUMOCTI,
MAaKCUMANHO U3NON36aHe HA U3bpanume coQmyepHu 6ubIUOmeKyu U onpocmen xapoyeper ousatin. Bvnpexu mosa,
pazuupasanemo 00 NbIHOYEHHA CUCeMa ¢ KOMRIOMBbPHO 3peHue, UKYCMEeH UHmMeNeKm U UHMepHem Ha Heuwama éce
ouje e 8b3MONCHO, b1azo0apenue Ha nNPoCmMomama u MoOYIHOCMMA.

28.“Intelligent System for Conducting Experiments with DC/DC Converters”, Dekov, A., Hinov, N., Hranov, T.,
33rd International Scientific Conference Electronics, ET 2024-Proceedings, pp.1-4, DOI: 10.1109/ET63133.2024.10721507.
Cmamuﬂma npedcmaeﬂ asmomamusupana cucmema C npujloHceHue 6 cuioeama el1eKmpOoHUKa 3a usmepeane Ha

egpexmusnocmma na DC/DC npeobpa3sysamenu. [lpeocmasenu ca cmpykmypama u OCHOSHUmMe QYHKYUU Ha
BUPMYATIHUA UHCIPYMEHM, 3a€0H0 ¢ NpUMepHU mecmosu usmepearus. OCHOGHUmMEe My XapaKmepucmuKky 6K046am
uzobpazseane na NOIYUeHume pe3yimamu 6 peaiHo epeme, 6b3IMONICHOCH 3d peasupane 8 KpUMmudHu Cumyayuu ype3
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epaguunus nompebumencku unmepgeiic ¢ nomowma Ha 6ymouu 3a 6€30nacHOCm, no-0vP3a U 2b8KABA HACMPOUKA HA
UBMEPBAHUAMA U MHO2ONAAMPOPMEHA 8bIMONCHOCT, O1a200apeHue Ha USNOI36AHEMO Ha cOmyep ¢ OmMBopeH Koo.

29."Various Peculiarities of Automated Test and Measurements in Power Electronics”, T. Hranov, A. Dekov, V.
Dimitrov and N. Hinov, 2024 4th International Conference on Electrical, Computer, Communications and Mechatronics
Engineering (ICECCME), Male, Maldives, 2024, pp. 1-6, DOI: 10.1109/ICECCME62383.2024.10796506.

B cmamusma ca npedcmaeenu acnekmu 3a eneapﬂeane Ha asmomamu3upax pa60meH npoyec 3a mecmeaHe u

uzMepsane u aneopummu, C8bP3aHU ¢ U3YHA8AHEMO HA CULOBU eleKmpPoHnU npeodpazysamenu. [lo-cneyuaino moea e
CBbP3AHO C HAKOU 0COOEHOCTU HA PA3IUYHU KOHDUYpayUU Ha Mecmogu cmeHo0ose 1 KaK me3u KOH@ueypayuu Ha
MeCmogU CImeHO08e UM 6bPXY CKOPOCMMA, NPOU3E00UNETHOCHMA U MOYHOCMMA HA U36bPUIBAHUME UZMEPBAHUSL
u nonyuenume oannu. ITepeo ce uzsvpuwisa mecm 63 yecmpoucmeo, 3a 0a ce OYeHsIm usmepsamentume ypeou, cieo
Koemo ce uzcaedsa egpekmom om Hez2o. Cned moga ce U38bPUIBA OYEHKA HA CUCIEMAMA ¢ npeodpazysames 8 KOHMypa,
3a 0a ce U3CAe06a He20BUsIM eeKm 8bpxy npexoonume npoyecu. Tecmvm e Oa3upan Ha GUPMYaneH UHCIMPYMEHM
(BH), nanucan na e3ux 3a npoepamuparne Python ¢ paznuunu bubnuomexu 3a ynpaeienue na uncmpymenmume u
cvoupane u obpabomra na oannu. Ocnosuama uoes Ha moszu BHU e 0a ce uzevpuusam mecmose 3a epekmueHocm Ha
cunosu npeobpaszyeamenu. Om pewiasaujo 3HaYeHue e U3C1e008amean 0d e HasiCHO ¢ me3u 0cobeHoCmu, 3a 0a Modice
da Hanpagu MOYHU 3aKTIOUEeHUs OMHOCHO Napamempume Ha CUI08U NPeodpasyeamen, Kamo epexmusrHocm,
pezynupane Ha HaMoOBaAPEAHEMO U IUHUSNA, HAOEHCOHOCH U OE30NACHOCT HA MeCMEanume YCmpoucmed.

30."The Tesla Coil as an Educational Tool: Unveiling High-Voltage Phenomena in Power Electronics Education”,
A. P. Mitov, N. Hinov and T. Hranov, 2024 12th International Scientific Conference on Computer Science (COMSCI),
Sozopol, Bulgaria, 2024, pp. 1-5, DOI: 10.1109/COMSCI63166.2024.10778527.

Tazu cmamus uscireosa Kyﬂama HA TeCJza, uzeecmua ouje Kkano bobunama na TeCJZa, eleKmpuidecKka pe3OHaHcHa

mpancgopmamopna cxema, paspabomena om Huxona Tecna 6 kpasa na 19 éex. Ilpoexmupana oa npousgesxcoa
BUCOKOBOIMOBO, HUCKOMOKOBO eflekmpuiecmso, bobunama na Tecia e cnocobna oa eenepupa enedamaagauju
elleKmpuiecku paspaou, Hanooooasawu mvanuu. Cucmemama pabomu Ha NPUHYURUME HA eNeKMPOMASHUMHAMA
UHOYKYUS, USNONZ6AUKYU NbPEUYHA U 6MOPUYHA OOOUHA 3a YCUNBAHE HA HANPEJICEHUEmMO 6e3 u3uecKy 6Pb3KU.
Ipunooswcenusma na 6o6unama na Tecna eapupam om obpaszosamennu 0eMOHCMPAYUL U HAYYHU eKChepUMEHMU 00
VHUKQIHU RPUTIOICEHUSL 8 MY3UKAMA, pa368eueHusma u niasmeHume mexnoaoeuu. Tasu paboma noduepmasa
mpaiiHomo 3HayeHue na 6oounama na Tecna 6 nayunume u xyoodicecmeeHume oOIACMU, KAKMO U HeUHUs RPUHOC 3d
paszbupanemo Ha A6IEHUAMA, CEbP3AHU C BUCOKO HANpedCceHUe U eNeKmpuiecmao.

31."Software Environment for Automated Experiments with DC/DC Converters", A. Dekov, N. Hinov, and T.
Hranov, 2024, 12th International Scientific Conference on Computer Science (COMSCI), Sozopol, Bulgaria, pp. 1-4,
DOI: 10.1109/COMSCI63166.2024.10778515.

Cmamusma onucea apxumexkmypama Ha NPpUuiodiCeRUEe 3a asmomamusupana usmepeamesiHna cucmemda, pa3pa60meuo Ha
Python. To usnonzea naxemu kamo PYVISA, Pandas u PyQt6 3a ceos epapuuen nompebumencrku unmepdpeiic.

Tpunoosicenuemo ce u3non3ea 6 CUIO8AMa eleKkmporuKa 3a usmepsane Ha egpekmusnocmma Ha DC/DC
npeobpazysamenu. llpeocmagenu u aHATU3UPAHU CA CIMPYKMYPAMA U KIH0Y08UmMe QYHKYUU Ha KOOAd HA BUPIYATHUS
uncmpymenm. 3abenexcumentume XapaKmepucmuky 6KI048aAm U300pazsaeane Ha pe3yimamume 8 peairo epeme,
oymonu 3a hyHKkyuu 3a 6e30nACHOCM 8 2paguuHUs NOMPeOUMENCKU UHMePGhelic 3a KPUMUYHU CUmyayuu, no-osvp3a u
N0-2b8KABA HACPOUKA HA USMEPBAHENO U MHOCONAAMPOPMEHA CbEMeCMUMOCH, blazo0apenue Ha UNOI36AHEeMO Ha
cogpmyep c omeopen Koo.

32."Virtual Instrument-Based Expert System for Environmental Optimization™ T. Hranov and N. Hinov, 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.

OnmuMlBaL;uﬂma HA OKoJiHama cpeda € Kpumu4eH acnekm Ha Cb8PEMEHHOMO YnpaesleHUue Ha pecypcume, usucKeauy

UHMENUSEHMHU CUCMEMU 30 83eMaHe HA PeuleHus, KOUmo mMozam 0a ce adanmupam Kvm OuHamuunu ycioeus. Tasu

cmamus npeoCcmass GUPMYAIHa eKCRepmHa cucmema, 6a3upana Ha UHCMpPYMeHmu, NPeoHA3HAYena 0a ONMUMUSUPA
napamempu Ha OKOIHAMA cpeda, Kamo KOHCYMAYUs Ha eHepaus, U3Noa3eane Ha 6004 U Kiumamuyen Konmpoiu. Upes
UHmezpupare Ha UPMYyaiHu UHCMPYMEHMU 8 PAMKUMe Ha eKCREPMHA CUCIEMA, NPEOTONCEHUAM NOOX00 NO360IA6d
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cvOupane Ha OAHHU 6 PeanrHo epeme, AHAU3 U A0ANMUBHO 83emane Ha pewenus. Cucmemama unoa36a 102uxda,
Oa3upana Ha Npasuaa, 3a OUHAMUYHO Pe2yIupane Ha gaxmopume Ha OKOIHAMA CPeOd, OCUSYPABAUKU eheKMUBHO
UBNON36AHE HA pecypcume, Kamo Che8PeMeHHO N000bPIHCA ORMUMATHY Yclodusl. Buedpssane na kasyc ¢ LabVIEW
OJeMOHCMpUpa CROCOOHOCMMA HA cucmemMama 0a Habo0asa u pe2yiupa Kio408Uu NPOMEHIUBU Ha OKOIHAma cpedd be3
HeoOX00UMOCm om 8vHuUleH xapoyep. Pezynmamume noouepmasam ocvujecmgumocmma u eqoeKmusHOCma Ha
BUPMYATIHUME eKCRePMHU CUCEMU, YNPABTIABAHU OTh UHCTNPYMEHMU, 8 YIPAGLeHUemo Ha OKOIHama cpeodq,
npeonazatiKu Mawabupyemo u penmabunHo peuteHue 3a UHOYCIMPUAIHU U UHMEeTUSeHMHU UHGPACMPYKMYpPHU
NPUTONHCEHUS.

33."Educational LabVIEW PWM Generator for Switching Power Converter Applications™, T. Hranov and N.
Hinov, 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.

Taszu cmamus npedcmass paspabomeanemo Ha 06paA308ameer eHepamop ¢ UMNYIACHO-UUPOYUHHA MOOYIAYUSL

(ILTUM), uznonszsaw epapuunama cpeda 3a npocpamupane LabVIEW, nacouen kvm yrecussamne na usyuasanemo u
excnepumenmuparemo na npunosicenus 3¢ DC/IDC u DCIAC konsepmopu. Ilpeonosicenama cucmema npedocmass
Jlecen 3a ynompeba unmepgetic 3a ynpagienue u suzyanusayus na LILTUM cuenanu 6 peanto gpeme, no3gonsi8aiiku Ha
cmyoeHmu u u3cie0osamen 0a HACMpPoU8am Kio408U NApamempu Kamo 4ecmoma, pabomeH Yyukvi u popma Ha
cuenana. Pewenuemo e npoekmupano 0a 63aumoo0eticmea cbC CmaHOapmuu cxemu Ha opausepu, 6a3upanu Ha MuKkpo
KOHMPOLepU, KOemo no3605164 NPAKMUYECKO 6HEOPABAHe U MeCMEane HA PA3IUYHU MONOI0UU HA CUTO8U
xonsepmopu, exmowumento buck, boost, buck-boost DC/DC xoneepmopu, unéepmopu ¢ mewvpoo npeskiousane u Meko
npegxniousare. O6paA306amMenHUAIM UHCIPYMEHM NO00OPAEA YUeOHUsSI NPoyec, KAmo C8bpP38a MeopemuiHume
KOHYenyuu ¢ NPAKmMuyecKu eKCnepumMenmu, Koemo 20 npasu 0cobeHo nooxoosau 3a 1abopamopra ynompeba 6 Kypcoge
N0 CUNOBA eIeKMPOHUKA U eNeKMPOMEXHUKA.

Hayunu nyoauxayuu é Hepehepupanu cnucanus ¢ HAy4Ho peueH3upane uiu 6 peOaKmupanu
Konekmuenu mpyooege — Ilokazamen I'.8

1.“Using Logisim digital circuit simulator for Examining power electronics digital control systems”, Tsveti Hranov,
Nikolay Hinov, Annual journal of electronics, vol. 9, 2015, pp. 84-87, ISSN 1314-0078

Logisim e npocpama, uznonzeana 3a cumynayus Ha yughposu cxemu — 2eimose, mpuzepu u kuovaiku. Tasu cmamus
npeocmassi NPOCH Memoo, KOUmo N0360864 CUMYLAYUS HA CXeMU, RPEOHAZHAYEHU 30 CUN08U eLeKMPOHHU
yempoiicmea, 6azupanu Ha Yyupposu ynpasiasauu yCmpoucmad.

2. ,,Control of Induction Heating Power Converter for Ferromagnetic Materials Melting“, Dimitar Penev, Nikolay
Hinov, Tzvety Hranov, Annual journal of electronics, vol. 9, 2015, pp. 220-223, ISSN 1314-0078

B cmamusima ce pazenexcoa enekmponnomo ynpasienue na Cuios npeoopasyeamen 3a UHOYKYUOHEH HA2Pe6ame 3a
monene Ha pepomasHumHU Mamepuaiu, pabomeuy ¢ He3a8UCUMO 8b30yxcoane. Cucmemama om CuIO8U eleKmpOHHU
npeobpazyeament ce CbCmMou 0N YNpasiAean mpugasern moKousnpasumen u napaieien UH6epmop ¢ MoKo8 UsMo4HUK.
Hanpasen e ananuz na pesxcum ¢ puxcupan mox om nocmosnHomokosust usmounux. Toea capanmupa paboma c
MAKCUMATHA MOWHOCI U CHOMEENHO KPAMKO 6peme 3a 00pabomka.

3. “Onpocmen yugppoe QAM-modyramop npunoxcum 3a 1odumencku u oopasoeamennu yeau”, Ile. Xpanos, K.
Bwakoe, H. Xunos, TELECOM 2015, vol.23, 2015, cmp. 244-252, ISSN 1314-2690

Jloxknaovm uma 3a yen oa npedcmasu cvcmassnemo na npocm QAM-modyramop ¢ nomowma Ha HUCKOOWOICemer
MUKPOKOHMPOIEP, KOUMO Modice 0d ce U3NON36d 3d 3aN03HABAHE ¢ NPUHYUNUME HA K8AOPAMYPHO-AMNIIUMYOHAMA
MOOynayus, HelHomo peanusupane u HaKpamko ca ONUCAHU HeliHume npeoumMcmeda, NpUIoHceHue U HedoCmamvyl.
Ocsen mosa e npedcmaset u anzopumsvm, OA3UPAaH HA YUCIEHUMe Memoou, KoUumo e n00X00s o NPU200eH CHPIMO
XapoyepHume 6b3MOHCHOCIU HA MUKPONPOYECopa U ca 000CHOBAHU He208Ume NPeouMcmeda cnpsamo opyaume
CMAaHOAPMHO U3NON36AHU NOOXOOU.

4.“0030p na ev30eiicmeueno Ha e1eKMPOMAZHUNHU CMYUEHUS 8DPXY De3)cCUUHUMe CUCHEMU 34 CbOoupane Ha
OanHu, Koumpo.a u ynpaenenue oasupanu na LORA™”, K. Buvixos, Lle. Xpanos, Heo /[oues, TELECOM 2015, vol.23,
2015, pp 285-292, I1SSN 1314-2690


https://dx.doi.org/10.1109/ICEST66328.2025.11098354

Enexmpomacnumnume cmywenus ca eOna om oCHOGHUME NPUYUHU 30 8b3HUKBAHE HA NPOOIeMU, OTh MOMEHMHU
NpeKvC8anus 00 OMKA3U HA CUCTNEeMU, 8 be3dicuyHUme elekmponHu yempoticmea. Tosu 00kiao npedcmasss 0630pen
npeaned Ha cmyujeruama ev3nuxeawu 6 §68MHz vecmomen obxeam. /lokiadvm ce ghoxycupa evpxy eOna om Hosume
oezorcuunume mexronoeuu LORATM cneyuanno paspabomena, 3a Hyscoume Ha nocmosnuo napacmseawus 10T. B
dokaada npedcmager 0030p HA OYAKEAHOMO GNOWABAHE 8 NPOU3BOOUMETHOCIMA HA De3HCUYHAmMA cucmemda 8
pe3ynmam om 6b3HUK8AHE HA CMYUEHUS, pa321edanll ca pa3iuiHu NPUMEpHU cyenapuu 0a3upany Ha nyonuKyeanu
pe3yimamu 6 Iumepamypamd.

5.""Modeling of Electronic Energy Converter for Induction Heating Using Labview", N. Hinov, T. Hranov, H.
Kanchev, International Scientific Conference UNITECH 2016, 18-19 November 2016, Gabrovo, Proceedings Vol.I, pp
181-186, ISSN 1313-230X

Llenma na masu cmamus e 0a npedcmMasy MOOeIUpaAHemo Ha eleKMpOHHU eHepeUuLiHu npeobpaszysament 8 HORYIAPHAMA
cucmema 3a pazpabomxa LabVIEW. Hznonszsatiku pazniuunu pasutuperus u XapoyepHu 6b3MOICHOCMU, M NO360156d
UHmMYUmMUe6EeH, jleCern uy006eH HA4YUH 3a u30ﬂe()6aﬂe, usydaedaHe u npomomunupane Ha mosu 8U0 ycmpoﬁcm@a.
Hanpumep, pasenesicoa ce npeobpasyeamen Ha enepeus 3a UHOYKYUOHHO HASPABAHe — NAPAIeNeH MUPUCTHOPEH
UHeepmop ¢ nMoKo6 U3MOYHUK. Hpu qbopmaﬂmupaﬂemo Uu avaausa Ha curoeama eepuca ce usnoizean 63auMoc6vbp3anu
napamempu, ¢ KOUmo ce Onuceam nogedeHuemo u pexcumume Ha paboma. Mooenvm e sepugpuyupan ¢ nomowma Ha
cneyuanusuparust cumyaayuoren cogpmyep LTSpice® u 0annu, 63emu om peainu enekmpomepmMuiii UHCMaiayuu 3d
uH()yKL;uOHHO Haepseane.

6."'Buck dc-dc Hardware in the loop with core-independent peripherials evaluation™, N. Hinov, T.Hranov, Journal Of
Informatics And Innovative Technologies (JIIT), 2021, Proceedings Volume 3, Number 2, pp 31-34,ISSN 2683-0930
Cmamusima npedcmass usciedsane Ha UMNYJICeH culog npeoopaszysamen ¢ buck mononoeus, oyenen ¢ nomowma na
xapoyepno-un-noxaier (HIL) mecmoe cmeno. Llenma e 0a ce umocmpupa kax ca koncmpyupanu HIL mecmosume
cmeH008e, KaKeu U3Mep8aHus U KOHMPOI MO2am 0a ce NOCMUSHAM U KAK MOo3U H00X00 60U Mo2bll 0a ObOe om noisa 3a
uzcnedogamenume u obyuasawume ce. Tosa ce nocmuea ¢ NOMOWMA HA eAEKMPOHHU YAPAGTASAWU nepugephu
yempoticmea kamo ADC, DAC u PWM 6aoxose.

7."Cucmema 3a Bezacuuno Ilpeoasane Ha Enepzus, Cepmugpuyupano Ilo Qi 1.2, K. Macnsnui, Ile. Xpanos, 11|
Meacoynapoona Mnaoesicka Kongepenyus C Yuacmue Ha Ymevpoenu Yuenu ,, Unocenepua Ungppacmpyxmypa U
Konxypenmen busnec”, CO30I10JI 2022, Coopnux ¢ ooxnaou, cmp. 144-152, ISBN 978-619-167-577-7

Lenma na maszu cmamus e da demoncmpupa kax da ce cvzoade Qi 1.2 cepmugpuyupana 6ezoxcuuna cucmema 3a
sapeoscoane, usnonssatiku NXQLTXHS xoumponep u opaiiseprna unmeepanna cxema. Ilopaou napacmeawama
MEXHONOSUUHA HYHCOA OM 82PAOEHO 3aPedCcOane U 2b8KABOCH NPU 3apexcoane, MAIKusm pasmep, UCOKama
eexmusHOCm U BUCOKAMA HAOEHCOHOCH €A 0OWU CMAHOAPMU 34 OYEHKA HA BUCOKONPOU3800UMENHU 3aPSAOHU
yempouicmea. IIpoexmupanemo na cucmemume 3anoy4ea ¢ Npoyueare u pazoupane Ha moea Kaxk QYHKYuoHupa eout
nbleH MOCMOo8 pe3oHanceH uneepmop. OcHognume newja, Koumo mpsabea da ce pazbepam, 3a oa ce pazoepe Memoovm
Ha paboma Ha Mmo3u pe30HaHCeH UHBEPMOp, CA Ko2d U 3auj0 MPAH3UCMOopume 8 MOCMAa NPesKIoueam, mpume 0OCHOGHU
YeCmOmHU pexcuMa Ha paboma u pe3oHancHama eepuca u Hetinume napamempu, nanpumep Q-gaxmop. /Ipyea uacm
om mo3u npoexkm e 0a ce pazbepe u npunodxcu cmandapmom Qi 1.2 u ecuuku neeosu cneyugpurayuu u U3UCKEAHUS.
Tosu cmandapm obxsawa 08a uoa ycmpoucmeda, KOUmo ca Heooxo0uUMu 3a GYHKYUOHUPAHEMO HA YANAMA CUCTHEMA.:
NpUeMHUK u npedasamein. Ycmpoiicmeomo, npeocmaseHo 6 masu cmamusi, e 6mopomo.

8."Bepudhuyupane na cunoe nonudicasawy npeoopazyeamen ¢ npunodzicenue ¢ agmomoouna', K. Macnanui, Ie.
Xpanoes, \N Mescoynapoona Mnaodescxa Kongepenyua C Yuacmue Ha Ymevpoenu Yuenu ,, Unoicenepna
Huppacmpyxkmypa U Konxypenmen busuec”, CO30I10JI 2023, npuema 3a newam 6 cooprux ooxnaou 2023, ISBN
978-619-167-577-7

Cneonama paboma npeocmaes npaxkmudecku noaied evpxy DC/DC buck xoneepmop cwvc 3adauama 0a ce nposepu
UBNON36AHEMO MY 8 A8MOMObUIHO npuiodcenue. [lpunyunvm, na xotimo pabomu DC/DC buck kxonseepmopvm, e upes
U3NONI38AHE HA KIIOY, UHOYKMOP-KOHOCH3AMOP U OU0O 3a NOHUIICABAHE HA HANPEICEHUEO HA U3X00d HA 8epueama.
Konuuecmeomo nanpesicenue na uzxooa Ha eepucama 3a8ucu om xoepuyuenma Ha sanvisane ,,D* na 6xooa na
sepueama. Kocamo eepueama pabomu 6 pesxicum Ha HENPEKbCHAMA NPOBOOUMOCH], KOePUYUEHMBM HA 3aNbl6aAHe 0d8d



CLOMHOWEHUEMO HA HANPENCEHUEMO MeNCOY U3XOOHOMO U 6XOOHOMO 3axpansare. Hzciedsarnemo ce nposexcoa ¢
nOMOWMA HA eLeKMPOHEH MOOYT 34 OYEHKA CbC CMEHSeMU KOMNOHEHMU, He0OX00UMU 3 NPOCKMUPAHe HA
KoHgepmopa. Bzaumozamensemocmma Ha KOMROHEHmMuUMe NO360156a 0d ce UOSIN PA3IUYHUME epeKmu U mexHume
CMOUHOCMU 8bPXY YANOCMHUS Ouzain. Tosa om c80s cmMpana no3eosa6a OYeHKa u u300p Ha NPABUTHUS KOMIOHEHM 3d
onpeodenena 3a0aya.

9." Coghmyep 3a agmomamuzupano cnemane Ha eheKMUBHOCH HA CUTIOGU e/leKMPOHHU npeodpazysamenu'’, A.
llexos, Ile. Xpanoes, | Meacoynapoona Mnaodexcxka Konghepenyusi C Yuacmue Ha Ymevpoenu Yuenu ,, Unocenepra
Huppacmpyxmypa U Konxypeumen buznec”, CO30I10JI 2024, npuema 3a neuam 6 cooprux doxnaou 2024, ISBN
978-619-167-577-7

B cmamusama e npedcmaeen npoexm na supmyanen UHCMpyMeHm 3a A8MOMAMU3Upano usmepeane Ha enepeuiinama
egpexmuenocm na DC/DC npeobpasysamenu. Uncmpymenmvm e npoekmupan ¢ nomowma Ha Python u 6ubauomexume
PyQt6, pandas, matplotlib u pyvisa. Hdesima e 0a ce uznonzea npouszeojien KOMNIOMbPHO YNPAGIAGAH 3aXPaAHEauy 010K
3ae0HO ¢ eneKmpoHeH Mogap, 3a 0a ce asMOMAMU3UPa HACMPOUKAMA HA BXOOHOMO HANPedceHUe, HACMPOoUKama Ha
UBXOOHUSL MOK U PESUCTHPUPAHEMO HA OpY2ume HANpelCeHust U MoKoge, 0d e U3HUCIU 6X00HAMA U U3X0OHAmAa
MowHOCI U HaKpas oa ce onpedenu egpexmusHocmma. UncmpymeHmvm uma OONbAHUMETHU QYHKYUY, KAMO Hanpumep
u300pazseane 6 pearHo epeme Ha Kpusume Ha eqoeKmusHOCH, KOHMPOJL HA HYIUPAHEemOo U HACMPOUKAma Ha
UHCMpYMeHmume 1 KOHMpPO HA 3aKbCHEHUEMO HA USMEPBAHEMO MedHCAY 08¢ NOCLe008AMEeNHU U3MEPBAHUSL.

INPUHOCHU HA HAYYHUTE TPYJIOBE
1. Ha 6a3ara Ha W3CIeABaHU U aHAM3UPAHH CUIIOBH €IEKTPOHHHU MPeo0pas3yBaTeln ca peaan3upaHi CUMYIIAIHOHHN
MOJIEJIN Ha Pa3JIMYHH TOIIOJIOTMH Ha CHJIOBU €JIEKTPOHHHU YCTPONHCTBA, HAMUPALIN IIUPOKO MPUIIOKEHHE B OUTOBaTa
W UHIYCTpHaTHa TeXHUKA. Bb3 OCHOBa Ha MONTy4eHUTE PE3yNTaTh U CIOPE]] TUIIA Ha eJIEKTPOHHUSI Tpeo0pa3yBaren
ca ompeJeNieH! OCHOBHHUTE paOOTHU PEKUMH U U3UCKBAHUS KbM MPOCKTUPAHETO UM.

2. Jlebunupanu ca OCHOBHM IIPEAN3BUKATEICTBA M 3aa4M TIPH YIIPABJIECHUETO Ha €JIEKTPOHHUTE IIPe00pas3yBaTeiiu, ¢
oryies 300p Ha ONTUMAJTHA TOIOJIOTHS, 3a IIOCTUTaHe HA MUHUMAJTHU 3ary0u 1 MakCUMaiHa e()eKTHBHOCT.

3. C nomorira Ha pa3pabOTeHUTE CUMYJIAIMOHHN MOJIEIH CE U3CIIE/IBAT CHEPIUMHUTE HYK/IU PH Pa3IndHu OUTOBU U
WH/IyCTPHUAIHY IIMKJIY, KaTO HAPHMEP YCTAaHOBKY 32 MHAYKIIMOHHO HarpsiBaHe, 3apexk/iaHe Ha OaTepuu U Cyrep
KOHJIEH3aTOpH, Ipeodpa3yBaHe OT MOCTOSHHOTOKOBA B IPOMEHIMBOTOKOBA CHEPIUsl, KAKTO U IOCTOSTHHOTOKOBA
SHEprusl C pa3IuuHy apaMeTpH. 3a BepuduKanus Ha pa3pab0oTeHUTE MOAETIH Ha CUIIOBH €IEKTPOHHHU CUCTEMH Cca
U3I0JI3BaHH PEAIHH JaHHU O(QHUINATHO NPEAOCTaBEeHU OT IPOU3BOUTEIIN.

4. NledmHupanu ca OCHOBHH MPOOJIEMH H 3a/1aul TIPH SKCILIOATAIIUATA Ha SICKTPOHHA KOMITOHCHTH, U3ITOJI3BAHH B
CHJIOBaTa eleKTpoHuKa. [IpencrTaBeHUTe pe3yaTaTh ca MOJIE3HHU 3a ONPENEIITHE HAa BPEMETO 3a €KCIIJIoaTalys Ha
CHJIOBUTE €JIEKTPOHHH yCTPOICTBA M MOJOOpsABaHE HA TAXHATA HAAEKIHOCT.

5. TlpencraBeHuTe TOJEPAHCHHM AHAIM3M Ca TIOKA3ATENIHH 32 PEATHUTE EKCINIOATAMOHHE Bb3MOKHOCTH, JIEBUAIIMKUTE B
MapaMeTpuUTe Ha CHIIOBHUTE €JIEKTPOHHH MPE00pa3yBaTeNd, TOYHOCTTA U YCTOMYMBOCTTA HA CUCTEMUTE 32
ABTOMATHUYHO PETyJIMpaHe U yIpaBJIeHNe, KAaKTO U ISUIOCTHATA HAJISKTHOCT Ha MMPOSKTUPAHUTE SHEPTHITHN
YCTpOICTBA.

6. CucreMaTusMpaHy ¥ aHAIM3MPAHK Ca PA3IMYHU METOAU M CPEACTBA 32 ONTUMAIIHO YIIPABICHUE HA CUIIOBUTE
€JIEKTPOHHU TIpeo0pa3yBaTeln 3a 3aXpaHBaHe Ha KOHBEHIIMOHATHN W Bh300OHOBSIEMH N3TOYHHIIN HA CHEPTHSI,
WHTENUTeHTHU KbIK, LED ocBeTuTennn ypenou, MHTEITMTEHTHN MPEXH, YCTAHOBKH 32 HHYKIIMOHHO HarpsBaHe U
3apsHA yCTPOUCTBA, KATO Ha Ta3u 0a3a € MOCTUTHATO HaMaJICHHE Ha MOTPEOJIEHUETO Ha eIeKTPUIecKa SHEPIHsL.

7. Ha Ga3ara Ha CpaBHUTEIIEH QHAIIM3 HA IPOrPAMHH CPEH M COPTYEPHH MAKETH € HAIPABEH MOA00p 3a pealu3upane
Ha MOJIEJIUTE 3a ONTUMAJIHO HKU(POBO yIpaBiIeHNUE Ha EIEKTPOHHUTE NTpeoOpasyBarenu. HampaseHa e olieHka Ha
BB3MOXKHOCTHTE 32 Ch3/IaBaHe Ha HHTepdeiich 3a BrpakIaHe Ha MOJIENH, pa3paOdO0TeH! B Pa3InYHU POTPAMHH
CpeIu U MaKeTH.
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From the attached reference, it can be seen that the scientometric data of the candidate meet the requirements for
occupying the academic position "associate professor", according to the current "Regulations on the terms and
conditions for occupying academic positions in TU - Sofia".

I. Scientific works, equivalent of a monographic work

Scientific publications which are peer-reviewed referenced and indexed in world-renowned databases of scientific
information

1.“Current Fed Inverter Application as a Controllable DC Load.”, Kanchev, H., N. Hinov, D. Arnaudov, T.
Hranov, Annual journal of electronics, vol. XXV, 2016, pp. 246-249, ISBN 978-1-5090-2881-8, IEEE Catalog Number
CFP16H39-CDR, DOI: 10.1109/ET.2016.7753488

High precision electronic DC loads are necessary for testing the characteristics of switching power supplies, DC
power sources such as photovoltaics, fuel cells. Variable electronic loads can be controlled from a remote computer
for testing equipment in remote areas and other specific research & development or educational purposes.
Electronic loads can also be used in distant control of the test equipment. This paper presents an application of a
current fed inverter as controllable DC load. The studied topology is a parallel full bridge inverter with thyristors.
The control loop is based on a Pl regulator and is realized by variable switching frequency and constant duty ratio.

2.“Modeling DC-DC Converter for Charging Supercapacitors”, T. Hranov, G. Vacheva, N. Hinov and D.
Arnaudov. ISSE 2017, 10-14 May 2017, Sofia, Bulgaria, vol. 40, ISSN 2161-2536, ISBN 978-153860582-0, IEEE Catalog
Number CFP17509-ART, DOI: 10.1109/ISSE.2017.8001002

The paper present a buck dc-dc converter used for supercapacitor charging. A description of circuit with the
differential equation system is done and a mathematical model is created with the development environment
MATLAB/Simulink. Simulations are carried on with given initial conditions. The results show that the converter is
working stable with different distorting influences. A hardware realization is evaluated with an experimental board.

3.“Modeling of synchronous DC-DC converter with guaranteed parameters”, Dimitar Arnaudov, Nikolay
Hinov, Hristiyan Kanchev, Tsveti Hranov, ISSE 2017, 10-14 May 2017, Sofia, Bulgaria, vol. 40, ISSN 2161-2536,
ISBN 978-153860582-0, IEEE Catalog Number CFP17509-ART, DOI: 10.1109/1SSE.2017.8000951

This paper presents modeling and study of a boost DC-DC converter with guaranteed output parameters. The
developed models of the power and control circuits are detailed. The models are synthesized in MATLAB
environment. The behavior and mutual influence on the operation of both the power circuit and the control system
are examined. Control algorithms for various types of loads are proposed and studied [2, 3]. The developed control
system model is flexible; moreover it can be adapted and tuned for various types of loads and operation modes.

4.""Model-based Optimization of a Boost DC-DC Converter", Nikolay Hinov, Bogdan Gilev, Tsveti Hranov,
International Conference on High Technology for Sustainable Development, HiTech 10-11 October 2019, Sofia,
Bulgaria, Article number 9128126, ISBN: 978-172814556-3, DOI: 10.1109/HiTech48507.2019.9128126

The paper presents model-based optimization of a dc-dc boost converter. Initially, based on a reputable
mathematical model created by the authors, was conducted a study to determine the influence the tolerance of filter
elements of the converter to its output voltage. The purpose is to evaluate the type of transient process data and the
dynamics of the power circuit. Then, model based optimization was developed along the reference curve of the
converter output. New values are obtained which are used again to make tolerance analysis. As a result, an
aperiodical process for the settling of the output voltage is obtained, invariant from the tolerance of circuit elements.
In addition, the dynamics of the converter are similar, thus making use of control synthesis is easier. This ensures
that the output of the power electronic converter is guaranteed.

5.""Comparsion of Different Methods for Controlling DC-DC Converters in Constant Current Mode", Nikolay
Hinov, Tsveti Hranov, Bogdan Gilev, 2020 21st International Symposium on Electrical Apparatus & Technologies
(SIELA), Bourgas, Bulgaria, 3 - 6 June 2020, pp. 1-5, DOI: 10.1109/SIELA49118.2020.9167050.

The paper compares different control methods for DC-DC converters operating in constant current mode. The
following are considered: a classic controller based on a PID controller, a neural network controller, a predictive
controller model, and a linearized controller. Controller synthesis was performed based on a model in the MATLAB/
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Simulink environment. The purpose of the research is to place the controllers under the same destabilizing factors
and to evaluate their performance. The results presented here are from a study of a Buck DC-DC converter, but they
can also be interpreted for the entire class of devices. On the other hand, they are also useful in Power Electronics
training, and especially in the control of power electronic devices and systems.

6.“Digitization of Control Systems for Power Electronic Converter”, Nikolay Hinov, Tsveti Hranov,
Vladimir Dimitrov, 29th International Scientific Conference Electronics, ET 2020 - Proceedings, 16 — 18 September
2020, Sozopol, Bulgaria, ISBN: 978-172817426-6, DOI: 10.1109/ET50336.2020.9238255

The work presents an approach for transition of an analog control system of a dc-dc power electronic converter, in
particular the resonant LLC converter, to digital control system, using embedded microcontroller to perform the
calculations and formation of the control pulses of the device. The study is verified using software simulations and a
hardware board evaluation studies.

7.“Tolerance Analysis of Resonant Converters with Parallel Loaded Capacitor”, Nikolay Hinov, Tsveti
Hranov, Vladimir Dimitrov, 29th International Scientific Conference Electronics, ET 2020 - Proceedings, 16 — 18
September 2020, Sozopol, Bulgaria, ISBN: 978-172817426-6, DOI: 10.1109/ET50336.2020.9238188

The paper presents a study of a power electronics device, based on a series resonant circuit with a parallel loaded
capacitor. Two circuits are reviewed in consideration: A Buck DC-DC converter and a resonant parallel-loaded
inverter. The difference between the two circuits is only in the relationship between the switching frequencies and the
resonant frequency. In the first case, the operating frequency is equal to the resonant, and in the other case, the
control frequency significantly exceeds the resonant tank frequency (at least over 2-3 times). The main purpose of
the manuscript is to present the influence of the tolerances of the resonant elements on the operating modes of
devices that share the same topology. This way, an assessment is made of the dependence of the output indicators on
the tolerances and, accordingly, how to look for solutions to ensure the output parameters.

8.“Comparison of Boost Converter Topologies for Charging Single Cell Li-ION”, Hranov, T., Hinov, N.,
Lilova, A., International Conference on High Technology for Sustainable Development, HiTech 2021 - Proceedings,
2021 . Cited 1 time. DOI: 10.1109/HiTech53072.2021.9614218

The paper presents a study for comparing boost converters for single cell Li-ION battery boosting circuit used in
power-bank devices. A comparison is made with a synchronous internal switch boost converter against an external
switch non-synchronous converter. Efficiency, load-and line-regulation characteristics are presented alongside the
operating regimes of both converters. The study can be useful for field applications engineers to determine the
choice between an internal switch or external switch topology and synchronous against non-synchronous converter.
On the other hand, the research is useful from a methodological point of view in studying the basic circuits of power
electronic converters with different applications in power electronics courses, as they aid and support the
development of analytical thinking and the accumulation of the students' practical experience during the different
courses.

9.“Model-based Optimization of SEPIC DC-DC Converter”, Hinov, N., Hranov, T., Gilev, B., 22nd
International Symposium on Electrical Apparatus and Technologies, SIELA 2022 - Proceedings, 2022. DOI:
10.1109/SIELA54794.2022.9845763

The manuscript presents the application of an approach to improve the dynamics of power electronic devices, based
on the optimization of the transient process. This approach is realized by using a mathematical model of the
converter and a reference curve for the output voltage. In this way, using the initial values of the circuit elements
and setting the limits of their change, new ones are determined, through which an aperiodic transient process with a
minimum duration is achieved. Thus, better qualities of power electronic devices are achieved not only through
optimal synthesis of control, but also by using optimal design of the power circuit itself. The proposed approach is
suitable not only for the purposes of training in power electronics, but also for the needs of development and design
activities.

10.“Tolerance Analysis of SEPIC DC-DC Converter”, Hinov, N., Hranov, T., Gilev, B., 8th International
Conference on Energy Efficiency and Agricultural Engineering, EE and AE 2022 - Proceedings, 2022. DOL:
10.1109/EEAE53789.2022.9831387
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The paper presents tolerance analysis of SEPIC DC-DC converter. Based on a verified model, the influence of the
accuracy of the magnetic components and the capacitors on the output indicators of the selected power electronic
device is determined. In the study, the variation of the values of the elements was chosen to be performed in pairs,
and due to the peculiarities of the power scheme the change of the inductors L1 and L2 is performed jointly,
although a variant without magnetic coupling between them was chosen. Accurate quantitative assessment of this
impact on the operating mode is presented in tabular form and through 3D graphs. In this way, the optimal selection
of circuit elements is made at the design stage. The presented results are also useful for studying the stability and
synthesis of optimal control of SEPIC DC/DC converter.

Il. Scientific works, beyond the equivalent of a monographic work

Scientific publications which are peer-reviewed referenced and indexed in world-renowned databases of scientific
information (Scopus and/or Web of Science) - Indicator I'7

1. “Control Design Procedure for Prototyping Resonant Converters with Reverse Diodes”, N.Hinov, T. Hranov,
Annual journal of electronics, vol. XXV, 2016, pp. 76-79, ISBN 978-1-5090-2881-8, IEEE Catalog Number CFP16H39-
CDR DOI: 10.1109/ET.2016.7753483

The aim of this paper is to present methodic for the design and verification of a controller for resonant inverter using
hardware in the loop configuration. Peculiar to the power electronics converters is that their hardware realization is
expensive, consumes significant time and is associated with an existing support infrastructure - powerful mains grid,
water cooling with high performance and providing safety measures both for the human and material resources. All
this contributes in making the education of power electronics specialists' difficult without the usage of modern tools
for evaluation, tuning and diagnostics of the industrial plants.

2.“Development of LabVIEW Models for Resonant Power Converters”, N. Hinov, T. Hranov, PCIM Europe 2017
Proceedings, 2017, pp.1890-1893, ISBN 978-3-8007-4424-4, ISSN 2191-3358, DOI: 10.1109/SBMicro.2017.7990939

The aim of this paper is to present the modeling of electronic energy converter in the popular development system
LabVIEW®. Using the various extensions and hardware capabilities it allows an intuitive, easy and comfortable way
to examine, study and prototype these kind of devices. Two types of devices are investigated: with an alternating
current output-full-bridge resonant inverter with reverse diodes and with a direct current output-series full-bridge
resonant DC-DC converter. In the formalization and analysis of the power circuit are used interconnected
parameters, which describe the behavior and operational regimes. The models are verified using the specialized
simulation software LTSpice IV and data from laboratory experiments.

3.“Modeling of Magnetic Components for Power Electronic Converters”, N. Hinov, T. Hranov, 43th International
Conference on Applications of Mathematics in Engineering and Economics (AMEE'17), 8-13 June 2017, Sozopol,
Bulgaria, ISSN: 0094-243X ISBN 978-073541602-4, DOI: 10.1063/1.5014017

The paper presents the modelling of magnetic components, used in the power electronic devices. Non-linear inductor
and transformer are presented. During the design stage are taken into account that the converters are operated with
non-sinusoidal currents and voltages. The models are realized in the MATLAB environment and their verification is
done using computer simulations. The advantages of these models against the existing models are that relations
between the parameters are formalized and this way the computational procedure is significantly faster. This is
important in the cases when the quasi-steady-state regime in devices comes significantly slower and the
investigations are requiring long simulation times.

4.“Using mathematical software to design power electronics converters”, N. Hinov, T. Hranov, 43th International
Conference on Applications of Mathematics in Engineering and Economics (AMEE'17), 8-13 June 2017, Sozopol,
Bulgaria, ISSN: 0094-243X ISBN 978-073541602-4, DOI: 10.1063/1.5014012

In the paper is presented mathematical software, which was used for design of power electronic devices. Examined
to different example, which are applied to designing electronic converters. In this way, it is possible to play different
combinations of the circuit elements by simple means, thus optimizing according to certain criteria and limitations.
Free software with a simple and intuitive interface is selected. No special user training is required to work with it
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and no further training is required. The use of mathematical software greatly facilitates the design, assists and
makes it attractive and accessible to a wider range of students and specialists in power electronics training.

5.“Smart training environment for power electronics”, N. Hinov, T. Hranov, 43th International Conference on
Applications of Mathematics in Engineering and Economics (AMEE'17), 8-13 June 2017, Sozopol, Bulgaria, ISSN:
0094-243X ISBN 978-073541602-4, DOI: 10.1063/1.5014011

The idea of the paper is to present a successful symbiosis of the products of the leading firms in the electronics -
National Instruments and Texas Instruments. The developed test bench is composed of hardware for data acquisition
and control (sbR10), working with the LabVIEW environment and the novel Power Management Lab Kit (PMLK)
educational boards. The manipulation of these hi-tech boards becomes more accessible for a broader range of
students, including undergraduates in schools, with the use of LabVIEW virtual instruments (VI), which assist the
trainees in the manipulation of the kits - for example if a incompatible working configuration is set, the VI will pop
up a message describing the result if its execution. Moreover it will provide guidance for choosing the right setup
along the active decisions from the student and also with the VI can be taken measurements, without the need of
external hardware.

6.“Development of series resonant converter models with output transformer”, Nikolay Hinov, Tsveti Hranov,
International Scientific Conference Electronics, ET 2017, vol. XX VI, 13-15 September 2017, Sozopol, Bulgaria,
ISBN 978-1-5386-1753-3, IEEE Catalog Number CFP17H39-ART, DOI: 10.1109/ET.2017.8124348

The main advantages of the resonant converters are the high efficiencies, low losses and minimal stress over the
power semiconductors achievable with the soft-switching capabilities. This improvement over the standard half- and
full-bridge converters comes with added complexity but nevertheless offers several performance benefits. The aim of
this paper is to presents methodic for the design and verification of the series isolated resonant DC-DC converters.

7.“Modeling of electronic energy converter for induction heating using LabVIEW?”, T. Hranov, N. Hinov,
International Scientific Conference Electronics, ET 2017, vol. XXV, 13-15 September 2017, Sozopol, Bulgaria,
ISBN 978-1-5386-1753-3, IEEE Catalog Number CFP17H39-ART, DOI: 10.1109/ET.2017.8124349

The aim of this paper to present the modeling of electronic energy converter in the popular development system
LabVIEW. Using the various extensions and hardware capabilities it allows an intuitive, easy and comfortable way
to examine, study and prototype these kind of devices. For example is reviewed an induction heating energy
converter - parallel current source thyristor inverter. In the formalization and analysis of the power circuit are used
interconnected parameters with which are described the behavior and operating regimes. The model is verified using
the specialized simulation software LTSpice® and data taken from real electrothermic plants for induction heating.

8.“Evaluation and verification of series resonant converter with transformer operating regimes”, N. Hinov, T.
Hranov, International Conference on High Technology for Sustainable Development, HiTech 2018,11-14 June 2018,
Sofia, Bulgaria, ISBN 978-153863419-6, IEEE Catalog Number CFP18Q62-ART, DOI: 10.1109/HiTech.2018.8566490
The article presents studies of working modes of a series of resonant DC-DC converter with a transformer. They are
also known in the scientific literature and under the name LLC converters. With the help of developed mathematical
models of the devices and measurements from experiments of real hardware models, their characteristics are
checked. In addition, by controlling the load, information is also gained on the operating modes of the elements of
the electrical circuit. Various forms of resonant current flow during operation are taken by varying the load, while
changing the output power and the efficiency of the device. The values of the resonant tank parameters and elements
that are loaded into the mathematical model are the same as those of the tested type hardware EVLSTNRG-170W
from STMuicroelectronics. The results of the complex study of the presented modes of this laboratory stand are also
useful for verifying the resonant DC-DC transducer model.

9.“LabVIEW Based Control System for PWM DC-DC Converters”, N. Hinov, T. Hranov, 28th International
Scientific Conference Electronics, ET 2019 - Proceedings, 12 — 14 September 2019, Article number 8878499, ISBN
978-172812574-9 , DOI: 10.1109/ET.2019.8878499

The work presents a control system for power electronic devices that are regulated by the principle of the pulse width
modulation. The system is based on the visual programming environment LabVIEW and the control program has
been developed with the embedded IV toolkits. Of a particular interest is that the physical hardware has been used is
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not designed by National Instruments, but instead designed to conform the standards set by the company. This way
the developed system is accessible, competitive and it is suitable for use in Power Electronics training.

10.“Model-based optimization of a buck DC-DC converter”, Nikolay Hinov, Tsveti Hranov, 45th International
Conference on Application of Mathematics in Engineering and Economics, AMEE 2019, Sozopol, Bulgaria, June
2019, ISSN 0094243X, ISBN 978-073541919-3, DOI: 10.1063/1.5133615

The paper presents model-based optimization of a dc-dc buck converter. The purpose of the optimization is to
guarantee the output parameters of the device. This produces better quality converters than those with conventional
design methods. Initially, a tolerance analysis was used to understand the influence of the circuit element's tolerances
on the characteristics of the circuit. Then, based on the mathematical model, optimization has been carried out with a
certain reference curve to obtain improved values of the circuit elements. The comparison with the influence of the
tolerances of the circuit elements in optimization and non-optimized scheme is made.

11."Model-Based Optimisation of a Buck-Boost DC-DC Converter", N. Hinov, T. Hranov, 2020 21st International
Symposium on Electrical Apparatus & Technologies (SIELA), Bourgas, Bulgaria, 3 - 6 June 2020, pp. 1-5, DOI:
10.1109/SIELA49118.2020.9167056.

The paper presents model-based optimization of a dc-dc buck-boost converter. In most practical cases, electronic
power converters are designed based on methodologies that do not take into account the dynamics of the devices.
This is done in order to obtain simple dependencies and the ability to quickly evaluate the parameters and basic
parameters of the converters. The influence of the dynamics on the operating modes is taken into account using the
optimal synthesis of controllers. The aim is to reduce the influence of the parameters of the building blocks on the
transient processes in the circuits. An optimization procedure approach is proposed here to refine the values of the
circuit elements in the power topology so as to have the best possible dynamics and as little impact as possible on the
tolerances of the circuit elements on the output parameters of the devices.

12.“Automated test & measurements in teaching of power supply devices”, Nikolay Hinov, Tsveti Hranov, 2020 7th
International Conference on Energy Efficiency and Agricultural Engineering, November 12th-14th, 2020, Ruse,
Bulgaria, ISBN: 978-172810362-4, DOI: 10.1109/EEAE49144.2020.9279036

The paper presents experimental studies of transient and steady-state modes of operation of resonant DC-DC
converters. The purpose is to automate and adapt them to the needs of Power Electronics training. The
TMDSHVRESLLCKIT kit developed by Texas Instruments, which has magnetic components, was used. Emphasis is
placed on investigating the effect of load on transient start-up processes. This is also important for the synthesis of
control and tuning of the controller. In addition the frequency dependences of the output voltage are given, with
different output currents, thus finding the maximum and minimum operating frequencies of the converter. Also, the
dependence of the efficiency on the operating regimes and the frequency characteristics of the device were
examined. This way, trainees gain a more complete overview of this type of converter, making use of modern
measurement technologies much more convenient and intuitive. On the other hand, automating the testing process
and combining it with mathematical models makes learning much more useful and effective.

13.“Tolerance Analysis of Common Transistor DC-DC Converters”, N. Hinov, T. Hranov, 25th International
Conference Electronics, ELECTRONICS 2021-Proceedings, 14 June 2021, Palanga, Lithuania, ISBN: 978-166544387-6,
DOI: 10.1109/IEEECONF52705.2021.9467442

In the work on the basis of created models of the most widespread DC-DC converters-buck, boost, and buck-boost a
tolerance analysis is made regarding the change of the parameters of the reactive elements of the state variables
current through inductance and output capacitor voltage. Results are obtained, which are visualized as characteristics
and presented on 3D graphics and on their basis, the influences that have the tolerances of the filter elements
(capacitor and coil) on operating modes are determined. This study is interesting in view of the operation and
guarantee of the performance of power electronic devices, as well as in the field of the selection of appropriate
elements in accordance with the achievement of certain goals such as reliability, low cost and stability of the power
circuit.
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14.“Practical Approach for Improving the Dynamics of the Resonant DC-DC Converter”, N. Hinov, T. Hranov, 25th
International Conference Electronics, ELECTRONICS 2021 — Proceedings, 14 June 2021, Palanga, Lithuania, ISBN:
978-166544387-6, DOI: 10.1109/IEEECONF52705.2021.9467462

The influence of the operating modes (the output current value), the starting frequency and the choice of the output
capacitance on the dynamics of a series resonant DC-DC converter is studied in the work. An assessment was made
of the influence of the above factors on the duration and nature of the transients both in terms of the output voltage
and in the resonant inverter. On this basis, optimal values of these parameters can be determined in order to obtain
the desired transient process. Thanks to the obtained results, conclusions have been made regarding the improvement
of the converter dynamics, as well as related to the improvement of the control synthesis, design, and operation.

15. “Remote Tracking System for ECG Signal with Textile Electrodes”, Nikolova, E., Dimitrov, V., Hranov, T.,
Gieva, E., Proceedings of the 45th International Spring Seminar on Electronics Technology, ISSE 2022., 11-15 May
2022, Vienna, Austria. DOI: 10.1109/ISSE54558.2022.9812840

This article describes and analyzes a system for remote monitoring of cCG signal, performed using textile electrodes,
which are the main component in the implementation of an innovative wearable textile system. The proposed device
allows for long-Term online monitoring, while maintaining the daily activities of patients in need of examination, as
well as, if necessary, tracking patients during transportation or remote access.

16.“Comparative Analysis of Boost DC-DC Converters with Application in Power Electronics Education”, Hranov,
T., Hinov, N., Lilova, A., 31st International Scientific Conference Electronics, ET 2022 - Proceedings, 2022 DOI:
10.1109/ET55967.2022.9920333

The paper presents a comparative analysis of DC-DC converters that can be successfully utilized in the education of
power electronic converters. A comparative analysis is made against four boost converter topologies, which
essentially demonstrates the advantages and disadvantages of the practical realization of one and the same DC/DC
converter. These are the synchronous and non-synchronous converter and the internal and external switch converters.
The hardware realization of the compared evaluation boards is suitable for training of both students and professionals
in the field, because they are intended to be simple but in the same time with all the standard features and maximum
performance.

17.“Modelling of an Electronic Technological System for Induction Melting of Metals”, Hinov, N., Hranov, T.,
Gilev, B., 22nd International Symposium on Electrical Apparatus and Technologies, SIELA 2022 - Proceedings,
2022. DOI: 10.1109/SIELA54794.2022.9845744

The manuscript presents a study of an electronic technological system for induction melting of metals consisting of a
transistor bridge parallel current inverter, powered by an uncontrolled rectifier and a step-down DC-DC converter.
To stabilize the operating mode, two regulators are used - the inverter with frequency control and maintenance of the
input current by changing the duty cycle of the DC-DC converter of hysteresis when changing the control frequency
of the inverter. The model is based on the use of a switching function, and studies have been conducted simulating
the changes in the load during a real technological process. The presented results are also useful from the point of
view of the synthesis of optimal control and adjustment of the controller coefficients.

18.“Educational Model-Based Evaluation of Buck DC/DC Converter Controllers”, Hranov, T., Hinov, N., 57th
International Scientific Conference on Information, Communication and Energy Systems and Technologies, ICEST
2022, DOI: 10.1109/1CEST55168.2022.9828627

The paper presents model-based evaluation for controllers with application in Buck DC/DC converter. The method
can be used also for synthesis of control of the frequency, duty cycle and hysteretic on/off control. The modelled
system is presented in MATLAB/Simulink, a product widely used in the academic and research fields, which makes
it very accessible for wider audience. The proposed method doesn't pretend to replace the classical control synthesis
methods, but rather demonstrates the implementation of ICT and mathematical software in the design of power
electronic converters control systems. The proposed model can be successfully utilized for educational purpose of
students and trainees, but also to facilitate the synthesis of control and adjustment of the controller and the
prototyping of real power electronic devices. In practice the models can be applied further in the industrial sector,
given the popularity of the used software.
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19.“Tolerance Analysis of SEPIC DC-DC Converter”, Hinov, N., Hranov, T., Gilev, B., 8th International
Conference on Energy Efficiency and Agricultural Engineering, EE and AE 2022 - Proceedings, 2022. DOI:
10.1109/EEAE53789.2022.9831387

The paper presents tolerance analysis of SEPIC DC-DC converter. Based on a verified model, the influence of the
accuracy of the magnetic components and the capacitors on the output indicators of the selected power electronic
device is determined. In the study, the variation of the values of the elements was chosen to be performed in pairs,
and due to the peculiarities of the power scheme the change of the inductors L1 and L2 is performed jointly, although
a variant without magnetic coupling between them was chosen. Accurate quantitative assessment of this impact on
the operating mode is presented in tabular form and through 3D graphs. In this way, the optimal selection of circuit
elements is made at the design stage. The presented results are also useful for studying the stability and synthesis of
optimal control of SEPIC DC/DC converter.

20.“Investigation of a Contactless Power Transmission System Based on a Resonant Inverter”, Hranov, T.,
Hinov, N., Maslyaniy, K., 31st International Scientific Conference Electronics, ET 2022 - Proceedings, 2022. DOI:
10.1109/ET55967.2022.9920265

This paper's purpose is to demonstrate how to create a Qi 1.2 certified wireless charging system using a NXQ1TXH5
controller and driver IC. Because of the growing technological need of on-board charging and charging flexibility
small size, high efficiency and high reliability are common standards for evaluating high-performance chargers. The
design of the systems starts with researching and understanding how a full bridge resonant inverter functions. The
main things that need to be understood for grasping this resonant inverter's method of operation are when and why
the transistors in the bridge switch, the three main frequency modes of operating and the resonant circuit and its
parameters e.g. Q-factor. Another part of this project is to understand and implementing the Qi 1.2 standard and all
of its specifications and requirements. This standard covers two types of devices that are both required for the whole
system to function: A receiver and a transmitter. The device presented in this paper is the latter.

21.“Validation of Buck DC/DC converter inductor influence via experimental evaluation module”, Maslyaniy,
K., Hranov, T., Hinov, N., 32nd International Scientific Conference Electronics, ET 2023 - Proceedings, 2023, DOI:
10.1109/ET59121.2023.10279252

The following work introduces a practical look at a DC/DC Buck converter with the task to verify its use in an
industrial application. The principle on which the DC/DC Buck converter works is by using a semiconductor switch,
filter group composed of inductor-capacitor, and a diode to step down the voltage at the output of the circuit. The
amount of voltage at the output of the circuit depends on the duty cycle "D"on the input of the circuit. When the
circuit is operating in continuous conduction mode the duty cycle gives the voltage ratio between the output and
input supply. The study is carried out by using an electronic evaluation module with interchangeable components
needed to design the converter. The interchangeability of the components allows one to see the different effects and
their values have on the overall design. This in turn allows evaluating and choosing the right component for a certain
task.

22 .“Tolerance Analysis of a Resonant DC/AC Converter with Reverse Diodes Operating at Control Frequency
Below and Above Resonance®, Hinov, N., Hranov, T., 32nd International Scientific Conference Electronics, ET
2023 - Proceedings, 2023, DOI: 10.1109/ET59121.2023.10278710

The manuscript presents a tolerance analysis of a transistor series resonant inverter with reverse diodes based on the
use of a model and mathematical software. Continuous - continuous current mode operation at below and above
resonant control frequency is considered. By applying an author's program, a 20% change in the values of the
resonance elements was set and visualized. In this way, the wobble of the tolerances on working loads of two
specially designed for the purpose of the study case of transistor series resonant inverters has been investigated. 3-D
characteristics of the source variables are obtained, which give the range of variation of the current and voltage
loading of the power circuit.

23.“Practical Buck DC/DC Converter Theoretical and Experimental Evaluation”, Hranov, T., Hinov, N.,
Lilova, A., 58th International Scientific Conference on Information, Communication and Energy Systems and
Technologies, ICEST 2023 - Proceedings, pp. 321-324, DOI: 10.1109/ICEST58410.2023.10187326
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In this paper is presented the study of a buck DC/DC converter via mathematical modelling and then a comparison is
made against experimental studies via electronic EVM board. The main goal is to evaluate the feasibility of the
model for studies, related to the verification of the design and operating regimes of buck DC/DC converters. The
EVM allows for change of the circuit elements, hence the parameters of the DC/DC converter and by studying their
influence, it can be concluded how that affects the steady-state operating regimes. By using model-based evaluation
one can view the study as a useful tool in design stage for taking decisions about the building blocks and
components, which will be used in the design. The study can also be very useful for students and trainees to verify
the influence of the passive filters in the converters.

24 “LabView Based Function Generator for Power Electronics Training Needs”, Hinov, N.L., Hranov, T.H.,
58th International Scientific Conference on Information, Communication and Energy Systems and Technologies,
ICEST 2023 - Proceedings, pp. 329-332. DOI: 10.1109/ICEST58410.2023.10187272

The manuscript presents the synthesis and program implementation of a functional generator for conducting
simulation studies in the field of power electronics. The individual generator blocks are presented, along with their
block diagrams and their specific implementation in the LabView visual programming environment. The
functionality of the device is demonstrated using separate examples of the synthesis of common signals to control
power electronic devices, such as pulse width modulation (PWM) simulations. The presented approach is very useful
for power electronics training needs, as it enables a variety of experiments to be performed with both models and real
devices, thanks to the specialized hardware developed by National Instruments.

25.“Practical evaluation of intelligent DC-DC fast charger with embedded system applications”, Hranov, T.,
Hinov, N., 33rd International Scientific Conference Electronics, ET 2024-Proceedings, pp.1-4, DOI:
10.1109/ET63133.2024.10721537.

The paper presents the evaluation of an intelligent DC-DC USB fast charger, based on the integrated solution
bg25895 from Texas Instruments. The idea is to evaluate the boost mode efficiency from a single cell Li-ION battery
and compare it to the stated datasheet parameters. The solution differs from the evaluation board offered by the firm,
in sense that the PCB is designed to be as compact as possible for space constrained application. In this sense there
will be different thermal performance of the chip, hence this could be a reason for difference in the practical and
laboratory evaluation of the solution.

26.“DC-DC Converter for Energy Storage System with Different Inductor Implementations”, Hranov, T.,
Arnaudov, D., Kanchev, H., 23rd International Symposium on Electrical Apparatus and Technologies, SIELA 2024 -
Proceedings, pp. 1-4, DOI: 10.1109/SIELA61056.2024.10637836.

This paper presents an evaluation of the operating modes of a DC/DC buck converter with various inductor
configurations. Since real-world DC and AC losses can be limited by using various designs or configurations of
switching inductors, a study is carried out to determine the losses and the influence on other parameters such the
volume and mass constraints, cost and ease of implementation in order to obtain optimal design and parameters of
the converter.

27.“Open Source Robotics Platform for Educational Purposes”, Hranov, T., Hinov, N., 11th International
Scientific Conference on Computer Science, COMSCI 2023-Proceedings, pp.1-4, DOI:
10.1109/COMSCI159259.2023.10315950.

The paper presents a development of a platform for open-source robotics with the aim to introduce the topic to wider
audience in a simpler and application-oriented manner. The platform consists of hardware designs, based on popular
community projects, application software designed with modularity in mind. The design isn't tied specifically to any
type of robot, rather it is encouraged to be ported on different robot types and to introduce the concept long used in
the personal computers - the user is presented with the hardware to assemble the configuration and install software
necessary for the chosen application. What separates this approach from the already developed solutions is the
emphasis on simplicity and robustness, using a number of techniques, such as minimum dependencies, maximum
usage of the chosen software libraries and simplified hardware design. Nonetheless expandability to a full blown
system with computer vision, artificial intelligence and internet-of-things is still possible, due to the simplicity and
modularity.



https://dx.doi.org/10.1109/ICEST58410.2023.10187272
https://dx.doi.org/10.1109/ET63133.2024.10721537
https://dx.doi.org/10.1109/ET63133.2024.10721537
https://dx.doi.org/10.1109/SIELA61056.2024.10637836
https://dx.doi.org/10.1109/COMSCI59259.2023.10315950
https://dx.doi.org/10.1109/COMSCI59259.2023.10315950

28.“Intelligent System for Conducting Experiments with DC/DC Converters”, Dekov A., Hinov N. Hranov, T.,
33rd International Scientific Conference Electronics, ET 2024 -Proceedings, pp.1-4, DOL: 10.1109/ET63133.2024.10721507.
The paper presents an automated system with application in power electronics for DC/DC converter efficiency
measurements. The structure and the main functions of the virtual instrument are presented along with sample test
measurements. Main features include the plotting in real time of the obtained results, ability to react in critical
situations via the GUI using safety features buttons, faster and flexible measurements set-up and multi-platform
capability, due to the fact that open-source software is used.

29."Various Peculiarities of Automated Test and Measurements in Power Electronics”, T. Hranov, A. Dekov,
V. Dimitrov and N. Hinov, 2024 4th International Conference on Electrical, Computer, Communications and
Mechatronics Engineering (ICECCME), Male, Maldives, 2024, pp.1-6, DOI: 10.1109/ICECCME62383.2024.10796506.
The paper presents aspects for adoption of the automated test and measurement workflow and algorithms related to
the study of power electronic converters. Particularly this is related with some peculiarities of various test bench
configurations and how this test-bench configurations affect the speed, performance and accuracy of the carried
measurements and produced data. First a test without a device is performed to evaluate the measurement instruments
and after that the effect of it has been investigated. Then evaluation of the system is done with a converter in the
loop, to investigate its' effect on the transient processes. The test is based on a virtual instrument (V1), written in
Python programming language with various instrument control and data acquisition and processing libraries. The
main idea of this V1 is to preform efficiency tests of power converters. It is of critical aspect that the researcher is
aware of this peculiarities in order to make accurate conclusions on power converter parameters such as efficiency,
load and line regulation, reliability and safety of the devices tested.

30."The Tesla Coil as an Educational Tool: Unveiling High-Voltage Phenomena in Power Electronics
Education”, A. P. Mitov, N. L. Hinov and T. H. Hranov, 2024 12th International Scientific Conference on Computer
Science (COMSCI), Sozopol, Bulgaria, 2024, pp. 1-5, DOI: 10.1109/COMSCI63166.2024.10778527.

This paper explores the Tesla Tower, also known as the Tesla coil, an electrical resonant transformer circuit
developed by Nikola Tesla in the late 19th century. Designed to produce high-voltage, low-current electricity, the
Tesla coil is capable of generating impressive electrical discharges that resemble lightning. The system operates on
principles of electromagnetic induction, using a primary and secondary coil to amplify voltage without physical
connections. Applications of the Tesla coil span from educational demonstrations and scientific experiments to
unique uses in music, entertainment, and plasma technologies. This work highlights the Tesla coil's enduring
relevance in scientific and artistic fields, as well as its contributions to understanding high-voltage electrical
phenomena.

31."Software Environment for Automated Experiments with DC/DC Converters", A. Dekov, N. Hinov, and T.
Hranov, 2024, 12th International Scientific Conference on Computer Science (COMSCI), Sozopol, Bulgaria, pp. 1-4,
DOI: 10.1109/COMSCI63166.2024.10778515.

The paper details the architecture of an automated measurement system application developed in Python. It leverages
packages such as PyVISA, Pandas, and PyQt6 for its graphical user interface. The application is utilized in power
electronics to measure the efficiency of DC/DC converters. The structure and key functions of the virtual
instrument's code are presented and analyzed. Notable features include real-time plotting of results, safety feature
buttons in the GUI for critical situations, a faster and more flexible measurement setup, and multi-platform
compatibility, thanks to the use of open-source software.

32."Virtual Instrument-Based Expert System for Environmental Optimization” T. Hranov and N. Hinov, 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.

Environmental optimization is a critical aspect of modern resource management, requiring intelligent decision-
making systems that can adapt to dynamic conditions. This paper presents a Virtual Instrument-Based Expert System
designed to optimize environmental parameters such as energy consumption, water utilization, and climate control.
By integrating virtual instruments within an expert system framework, the proposed approach enables real-time data
acquisition, analysis, and adaptive decision-making. The system leverages rule-based logic to adjust environmental
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factors dynamically, ensuring efficient resource utilization while maintaining optimal conditions. A case study
implementation in LabVIEW demonstrates the system's ability to monitor and regulate key environmental variables
without the need for external hardware. The results highlight the feasibility and effectiveness of virtual instrument-
driven expert systems in environmental management, offering a scalable and cost-effective solution for industrial
and smart infrastructure applications.

33."Educational LabVIEW PWM Generator for Switching Power Converter Applications”, T. Hranov and N.
Hinov, 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.

This paper presents the development of an educational Pulse Width Modulation (PWM) generator using the
LabVIEW graphical programming environment, aimed at facilitating the study and experimentation of DC/DC and
DC/AC converter applications. The proposed system provides a user-friendly interface for real-time control and
visualization of PWM signals, allowing students and researchers to adjust key parameters such as frequency, duty
cycle, and signal shape. The solution is designed to interface with standard microcontroller-based driver circuits,
enabling practical implementation and testing of various power converter topologies, including buck, boost, buck-
boost DC/DC converters, hard-switching and soft-switching inverters. The educational tool enhances the learning
process by bridging theoretical concepts with hands-on experimentation, making it particularly suitable for
laboratory use in power electronics and electrical engineering courses.

Scientific publications in non-refereed journals with scientific review or in edited collective works—Indicator T'.8

1.“Using Logisim digital circuit simulator for Examining power electronics digital control systems”, Tsveti
Hranov, Nikolay Hinov, Annual journal of electronics, vol. 9, 2015, pp. 84-87, ISSN 1314-0078

Logisim is a program used for digital circuits simulation — gates, flip-flops and latches. This paper presents a simple
method, which allows simulation of circuits, designed for the power electronics devices, based on digital control
units.

2. ,,Control of Induction Heating Power Converter for Ferromagnetic Materials Melting*, D. Penev, N. Hinov,
T. Hranov, Annual journal of electronics, vol. 9, 2015, pp. 220-223, ISSN 1314-0078

The paper discusses the electronic control of Induction heater power converter for ferromagnetic materials melting
working in independent excitation. The system of power electronic converters is composed by a controlled three-
phase rectifier and parallel current source inverter. Analysis of regime with fixed current from the DC supply source
has been made. This guarantees working with maximum power and respectively short meting process time.

3. “Simple digital QAM-modulator for hobby projects or educational purposes”, T. Hranov, K. Valkov, N.
Hinov, TELECOM 2015, vol.23, 2015, ctp. 244-252, ISSN 1314-2690

The report aims to present the construction of a simple QAM modulator using a low-cost microcontroller, which can
be used to familiarize with the principles of quadrature amplitude modulation, its implementation and briefly
describes its advantages, applications and disadvantages. In addition, an algorithm based on numerical methods is
presented, which is appropriately adapted to the hardware capabilities of the microprocessor and its advantages
over other standard approaches are justified.

4.“Overview of electromagnetic interference impact over wireless systems for control and data acquisition
adopting LORATM technology”, K. Valkov, T. Hranov, |. Dochev, TELECOM 2015,vol.23, 2015, pp 285-292,ISSN
1314-2690

Electromagnetic interference is one of the main causes of problems, from momentary interruptions to system

failures, in wireless electronic devices. This report presents a comprehensive overview of the interference occurring

in the 868MHz frequency range. The report focuses on one of the new wireless technologies LoRaTM specifically
developed for the needs of the ever-growing l1oT. The report presents an overview of the expected degradation in
wireless system performance as a result of interference, considering various example scenarios based on published
results in the literature.


https://dx.doi.org/10.1109/ICEST66328.2025.11098354

5."Modeling of Electronic Energy Converter for Induction Heating Using Labview", N. Hinov, T. Hranov, H.
Kanchev, International Scientific Conference UNITECH 2016, 18-19 November 2016, Gabrovo, Proceedings Vol.lI, pp
181-186, ISSN 1313-230X

The aim of this paper to present the modeling of electronic energy converter in the popular development system
LabVIEW. Using the various extensions and hardware capabilities it allows an intuitive, easy and comfortable way
to examine, study and prototype these kind of devices. For example, is reviewed an induction heating energy
converter -parallel current source thyristor inverter. In the formalization and analysis of the power circuit are used
interconnected parameters with which are described the behavior and operating regimes. The model is verified using
the specialized simulation software LTSpice® and data taken from real electrothermic plants for induction heating.

6."Buck dc-dc Hardware in the loop with core-independent peripherials evaluation”, N. Hinov, T. Hranov,

Journal Of Informatics And Innovative Technologies (JIIT), 2021, Proceedings VVolume 3, Number 2, pp 31-34, ISSN
2683-0930

The paper presents a study of a switching mode power converter of buck topology, evaluated using hardware-in-the-
loop (HIL) testbench. The purpose is to illustrate how HIL testbenches are constructed, what measurements and
control could be achieved and how this approach could benefit the researchers and trainees. This is achieved using
electronic control peripherials such as ADC, DAC and PWM blocks.

7."Wireless charging system Qi 1.2 certified", Kiril Maslyanyi, Tsveti Hranov, Il1 International Youth Conference
with the participation of renowned scientists — "Engineering Infrastructure and Competitive Business™, Sozopol
2022, Proceedings, pp. 144-152, ISBN 978-619-167-577-7

This paper’s purpose is to demonstrate how to create a Qi 1.2 certified wireless charging system using a NXQITXH5
controller and driver 1C. Because of the growing technological need of on-board charging and charging flexibility
small size, high efficiency and high reliability are common standards for evaluating high-performance chargers.
The design of the systems starts with researching and understanding how a full bridge resonant inverter functions.
The main things that need to be understood for grasping this resonant inverter’s method of operation are when and
why the transistors in the bridge switch , the three main frequency modes of operating and the resonant circuit and
its parameters e.g. Q-factor. Another part of this project is to understand and implementing the Qi 1.2 standard and
all of its specifications and requirements. This standard covers two types of devices that are both required for the
whole system to function: a receiver and a transmitter. The device presented in this paper is the ladder.

8." Verification of buck converter for use in automotive application", Kiril Maslyanyi, Tsveti Hranov, IV
International Youth Conference with the participation of renowned scientists — "Engineering Infrastructure and
Competitive Business", Sozopol 2023, accepted for publication in proceedings 2023, ISBN 978-619-167-577-7

The following work introduces a practical look at a DC/DC buck converter with the task to verify its use in an
automotive application. The principle on which the DC/DC buck converter works is by using a switch, inductor-
capacitor, and a diode to step down the voltage at the output of the circuit. The amount of voltage at the output of the
circuit depends on the duty cycle “D” on the input of the circuit. When the circuit is operating in continuous
conduction mode the duty cycle gives the voltage ratio between the output and input supply. The study is carried out
by using an electronic evaluation module with interchangeable components needed to design the converter. The
interchangeability of the components allows one to see the different effects and their values have on the overall
design. This in turn allows evaluating and choosing the right component for a certain task.

9."Software for automated efficiency measurement of power electronic converters”, Anton Dekov, Tsveti
Hranov, V International Youth Conference with the participation of renowned scientists — "Engineering
Infrastructure and Competitive Business", Sozopol 2024, accepted for publication in proceedings 2024, ISBN 978-
619-167-577-7

The paper introduces a design of a virtual instrument for automated measurement of energy efficiency of DC/DC
converters. The instrument is designed using Python with the libraries PyQt6, pandas, matplotlib and pyvisa. The
idea is to use any computer controlled power supply unit along with electronic load to automate the setting of input
voltage, setting the output current and log the other voltages and currents, calculate the input and output power and
finally determine the efficiency. The instrument has additional features such as plotting in real time the efficiency



curves, control the resetting and setting of the instruments and control the measurement delay between two
consecutive acquisitions.



CONTRIBUTIONS

. Based on research and analysis of power electronic converters, simulation models of various topologies of power
electronic devices, widely used in household and industrial equipment, have been implemented. Based on the results
obtained and according to the type of electronic converter, the main operating modes and requirements for their
design have been determined.

. Main challenges and tasks in the control of electronic converters have been defined, with a view to choosing the
optimal topology to achieve minimal losses and maximum efficiency.

. With the help of the developed simulation models, the energy needs in various household and industrial cycles are
studied, such as induction heating installations, charging batteries and supercapacitors, conversion from direct
current to alternating current energy, as well as direct current energy with various parameters. To verify the
developed models of power electronic systems, real data officially provided by manufacturers are used.

. Main problems and tasks in the operation of electronic components used in power electronics have been defined. The
presented results are useful for determining the operating time of power electronic devices and improving their
reliability.

. The presented tolerance analyses are indicators of the real operational capabilities, deviations in the parameters of
power electronic converters, the accuracy and stability of automatic regulation and control systems, as well as the
overall reliability of the designed energy devices.

. Various methods and means for optimal power electronic converters for powering conventional and renewable
energy sources, smart houses, control of LED lighting devices, smart networks, induction heating installations and
chargers have been systematized and analyzed, and on this basis a reduction in electrical energy consumption has
been achieved.

. Based on a comparative analysis of programming environments and software packages, a selection has been created
for the implementation of models for optimal digital control of electronic converters. An assessment has been made
of the possibilities for creating interfaces for embedding models developed in different programming environments

and packages.



