ABTOPCKa CripaBKa 3a NPUHOCUTE Ha
TPyAOBETE

Ha en. ac. 0-p Bnaoumup Jumumpos no KoHKypc 3a A/l ,,0oueHm”

BbBeaeHume:

3a yyacTme B KOHKypca ca npeaocTaBeHu obwo 27 HaydyHu Tpyaa. Te obxBawaT TeMU CBbP3aHM C
NPUNOXKEHWUA HA CUII0BU ENEKTPOHHU NpeobpasyBaTenn n cneundrKUTe Ha TAXHOTO yrpaB/eHne Npu ase
OCHOBHU MPUNONKEHUA.

MbpBOTO MPUIOXKEHME € MpPU 33ABMMKBAHMA Ha eNEeKTPUUYECKW TPaHCNOpPTHW cpeacTsa. B
TPYAOBETE Ca U3rpafeHn KaKTo MOAENN Ha 3aZBUKBAHOTO TPAHCMOPTHO CPeACTBO C L/ NocTaBAHe Ha
eNeKTPUYECKM MU3UCKBAHUA KbM 3axpaBHally ro npeobpasysBaTten, Taka U MPUNOXKEMM TOMONOMMU Ha
CUNoBM npeobpasyBaTenn M3MNoJ3BaHWM B pPeasniM3MpaHeTo Ha cucTtemaTa. CbCTaBeHM ca MoZeNn Ha
npeobpasysaTenn M3NoN3BaKM KaKTo ycpeaHeHn moaenu 3a ONTUMU3INPaHe Ha eHepruimHuTe noToum,
Taka M AeTalHW NPeBKAYBAaeMU MOAeNM 3a M3cneABaHe Ha HaTOBapBaHETO BbPXY M3Mos3BaHaTa
enemeHTHa b6asa.

BTOPOTO OCHOBHO pasr/ieAaHO MNPUIOXKEHME € CBbP3aHO CbC 3apexgaHe Ha eHepruitHu
N3TOYHWULM M3NOA3BAHU B XMBPUOHM TPAHCNOPTHWU cpeacTBa. PasrnegaHu ca v BapuaHTU ¢ 6E3XUYHO U
[VPEKTHO 3apekaaHe Ha eHepPruinHnA 3ToYHMK. PasrnegaHm ca cneunduKknTe Ha NpoLeca no 3apexaaHe
MpW U3NON3BAHETO Ha M3TOUYHMKA B XMBPUAHA CMCTEMA BK/IIOYBALLA U BTOPU AOMbAHUTENEH USTOYHUK.



Tpyaose:

31 . I . .
(IF 2.412) Hinov, N.; Dimitrov, V.; Vacheva, G. Model for Vehicle to Home System with
Additional Energy Storage for Households. Electronics 2021, 10, 1085.
https://doi.org/10.3390/electronics10091085,

[NpunHocCK:

B cratmaTa e pasrnefaHo MoAenMpaHeTo Ha cucTema 3a XMbpuaHO 3axpaHBaHe OT
eNleKTpmuyeckaTa Mpexa M NOCTOAHHOTOKOBA LMHa obpa3yBaHa OT CTALMOHAPEH eHepPrneH U3TOUYHUK U
baTepun Ha eNeKTPUYECKO TpaHCMOpPHO cpeacTBo. Ha 6a3a nsrpageHyn mogaenn Ha BCEKU OT B6/10KoBeTeE Ha
cucTemara, nokasaHa Ha durypa 1 ca pasrnefaHn eHepruitHUTe NoTouM Npu pasanyeH ToBapeH rpaduk
Ha KOHCymMauunAa Ha eHeprna oT AOMaKMHCTBOTO U KenaH npod)vm Ha KOHCymMalMA OT eNeKTpuyeckaTa
Mpexa. PazpaboTeHMAT moaen No3sosiABa CMMyAaLMA Ha CUCTEMATa B PaMKUTE Ha HAKOKO AHU, KOETO
No3B0O/ABA Pa3reXAaHeTo Ha Pas/IMYHK CLeHapun No OTHolleHue Ha banaHcupaHe Ha cucTemata 3a
Pa3INYHO CbCTOAHME Ha 3apAag Ha baTepuATa Ha eslekTpomobuna

Vehicle

®ueypa 1 PazpabomeHa cucmema


https://doi.org/10.3390/electronics10091085

Tpyaose:

B4.2
D. Arnaudov, V. Dimitrov and P. Punov, "Analytical Model for Supercapacitor Sizing as Part of
a Hybrid Power Supply,” 2019 IEEE 60th International Scientific Conference on Power and
Electrical Engineering of Riga Technical University (RTUCON), Riga, Latvia, 2019, pp. 1-5, doi:
10.1109/RTUCON48111.2019.8982362.

B4.3
D. Arnaudov, P. Punov and V. Dimitrov, "Supercapacitor Sizing for Power Defined Loads," 2019
[EEE XXVIII International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-
3,doi: 10.1109/ET.2019.8878532.

Ba4 y, DIMITROV, P. PUNOV and D. ARNAUDOV, "Fuelcell power supply system - modelling and
optimization,” 2019 16th Conference on Electrical Machines, Drives and Power Systems
(ELMA), Varna, Bulgaria, 2019, pp. 1-4, doi: 10.1109/ELMA.2019.8771519.

UutupaHua: 2

G8.2 Vladimir Dimitrov, Georgi Zashev, Krasimir Kishkin, Dimitar Arnaudov, Krasimir Kishkin
INVESTIGATION OF PROGRAMMABLE CONVERTERS IN HYBRID
POWER SUPPLY SYSTEM, Proceedings of the international scientific conference UNITECH 2019,
Gabrovo, vol.1, pp156 - 159, 15-16 November, 2018

[MpnHOCK:

B Ta3u rpyna TpyLoBe NOCNeA0BaTEIHO € CbCTaBEH € MOAEN HA XMBPUAEH U3TOUHUK HA eHeprus,

KbAETO €AMH OT U3TOUYHULMTE e CynepKoHAeH3aTop. ApyrMaT U3TOUYHMK € MOAEANPAH KaTo M3TOYHMK Ha
KOHCTaHTEH TOK, KOETO e CTaHAapPTHO 3a U3TOYHMUM C roniama cneunduiHa eHeprus. Camuat mogen e
nokasaH Ha durypa 2.
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duzypa 2 lMocmaHo8Ka Ha pasaaexdaHus mooen

Ha 6asa cbcTaBeHun moaen Ca n3seaeHun MaTemMmaTnuyecCckmn n3pa3sn, onuceawu

€/1IEKTPOMArHnTHNUTE Npouecn npu pa60TaTa Ha ABaTa M3TOYHUKA, KOrato Ca CBbP3aHU KbM o6u.|,a
NOCTOAHHOTOKOBA WWHA. ToBap®T, KOWTO e CBbpP3aH KbM Ta3n WUNHa € 6a3MpaH Ha onwuncaHune 4pes




KOHCYMMpaHaTa MOLLHOCT BbB BPEMETO, KOETO NO3B0/IABA M3M0/A3BAHETO Ha NOJyYEHUTE 3aBUCUMOCTU B
LUMPOK KPbr NPUIONKEHUA BapupaLLM OT eNeKTPUYECKM TPAHCNOPTHN CPeACTBa A0 CTaLMOHAPHM CUCTEMM
3a HenpeKkbCBaemMo 3axpaHBaHe. Mo/syYyeHUTe aHANMTMYHM M3pasu, NO3BOMIABALLM OpasMepsBaHe Ha
eHepPruinHuTE N3TOYHMLM B TAKMBA CUCTEMM Ca EKCMEPUMEHTATHO BEPUPULMPAHMN.

Tpyaose:
B4.6

V. Dimitrov, G. Vacheva and N. Hinov, "Experimental Verification of a General Light Vehicle
Model," 2019 23rd International Conference Electronics, Palanga, Lithuania, 2019, pp. 1-4, doi:
10.1109/ELECTRONICS.2019.8765689.

[MpnHOCK:

B cTtatmarta e pa3rnenaHo CbCTaBAHETO Ha moA4en1 TPaHCNOPTHO CPeAcCTBO. BXOA Ha CUCTemaTa e
3a4a4€eH OoT noTpebuTensa ckopocTeH Npodu BbB BPEMETO, OKOJI0 KOMTO e CbCTaBEHa 3aTBOPEHA CUCTEMA
3a ynpasiaeHue. Ha 6a3a 3a4aHNETO 3a KeJslaHa CKOPOCT Ha aBTomobuna ce 3a/aBa XeJslaHU 060pOTM Ha
ABUraTens, KOMTo e MoZesinpaH Ypes HerosaTa rpaduyHa 3aBUCUMOCT MeXXay 060pPOTU U MOMEHT NpwU
naeanusnpaHo ynpasneHne. To3n noaxod NO3BOJABA M3MON3BAHETO Ha MoZena MNpu LWWUPOK Kpbr
TPAHCNOPTHU CPeEACTBA BK/IIOYBALLW KAKTO ENEKTPUYECKUN ABUTATENN, ABUTATE/IN C BbTPELWWHO ropeHe, Taka
M Npu KOMBUHaumMa mexay Tax. KaTo OCHOBHM CbNPOTUBUTENHM CUIN Ca OTYETEHW CMAM HA TbPKANAHE,
ChNa Ha Bb34YWHO CbNpPOTUB/IEHNE N HAK/TIOHA HA NbTA. PaBpa60TeHMﬂ mogen e BaangnpaH nocpencrsom
peanHo CHETU OaHHMU. I'IonyanaHMTe AaHHW OT MmoAdena 3a Npu NOCTaBAHETO Ha e/IEKTPUYECKN ABUTATEN
Ca M3M0/3BaHM B C/leABalMTe CTAaTUM 33 Opa3MepABaHE HA EHepPruiiHM U3TOYHWUUM U CMIO0BO
npeobpasysaTenu.

Tpyaose:

B4.10
N. Hinov, V. Dimitrov and G. Vacheva, "Mathematical Modelling and Control of Hybrid Sources
for Application in Electric Vehicles," 2020 24th International Conference Electronics, Palanga,
Lithuania, 2020, pp. 1-5, doi: 10.1109/IEEECONF49502.2020.91416009.

[NpnHOCK:

B ctatuaTa ca pa3rnegaHn Bb3MOXHUTE TOMOJIOTUU 3a CbCTaBAHE Ha XVI6pI/I,CI,€H M3TOYHUK Ha
eHeprua, KOMTO e 0CHOBEH 610K Ha 3a4BuKBaulaTta CUCTEMA Ha BCAKO ENEKTPUYECKO NpeBO3HO CpeacTBoO.
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duzypa 3 PasenedaHu monosaozuu Ha cunosu npeobpasysamenu

Ha 6a3a npunoxeHneTo Ha moaena oT B4.6 ca nscneaBaHM U3UCKBAHMATA MO OTHOLWIEHME Ha
NOCTOAHHOTOKOBAaTa LWMHA NPU CTaHAAPTeH cKkopocTeH npodun. Ha Ta3m 6asa ca M3cneaBaHM PasivyHN
CblUECTBYBalLM KOMBMHALMM HA CUIOBM TOMONOMMN — KackodHa M napanenHa. CbCcTaBeHM ca MOAENM
KaKTo Ha cunosuTe npeobpasysaTenu, Taka U CUCTEMM 3a ynpasaeHne No3BoAABaALLM ONTUMU3INPAHE Ha
KOHCyMMpaHaTa eHeprua OT BCEKM eHeprneH N3TOYHMK No 3a43aJeH OT noTpebutena napamersp.

Tpynose:
B4.8
V. Dimitrov, N. Hinov and G. Vacheva, "Switch Function Modelling of Bidirectional DC-DC
Converter," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2020,
pp. 1-4, doi: 10.1109/ET50336.2020.9238183.
B4.9
G.Vacheva, N. Hinovand V. Dimitrov, "Modelling of DC/DC multi quadrant converter for hybrid
electric vehicles applications,” AIP Conference Proceedings, 2019, 2172,110011
B4.7
G. Vacheva, N. Hinov and V. Dimitrov, "Modelling of DC/DC Bidirectional Converter for Electric
Vehicles Application,” 2019 42nd International Spring Seminar on Electronics Technology
(ISSE), Wroclaw, Poland, 2019, pp. 1-5, doi: 10.1109/ISSE.2019.8810253.
[MpnHOCK:

B cTtatumTe ca pasrnefaHn meToguTe 3a mogenvpaHe Ha ABYMNOCOYHM CUI0BU eNeKTPOHHU
npeo6paayBaTenM C NMPUNOXKEHNA B €/1EKTPUYECKN TPAHCMOPTHN CpeacTBa. CbCcTaBeHM ca mogenu Ha



TakvMBa npeobpasyBatenn paboTelm Mexay NOCTOAHHOTOKOBA LWMHA (BXxog Ha npeobpasysatens
peanusnpall eNeKTPUYECKOTO 3a4BUNKBAHE) U eHEPr1eH M3TOYHMK, NO3BOABALL ABYNOCOYHO NpeaaBaHe
Ha eHeprua (pasrnesaH e cy4yas cbC CynepKkoHaeH3aTop). CbCTaBeHW ca Mogenu Ha npeobpasysaTenmte
M3MON3BalKN MPeBKAOYBALLM QYHKLUMKM (AONBAHEHU C MOAENMpPaHe HAa OCHOBHMTE BMAOBE 3arybu B
NoyNpPoBOAHMLM M MAaCUBHM KOMMOHEHTM) U TaKMBA M3N03BaLLUN, AETANIHO OMUCAHUE Ha HEIMHEHWTE
YPaBHEHUA Ha NoJynpoBoaHWKoBUTE Npubopu. Mocpeacteom cumynaumm Ha Simulink e uscneasaHo
B/IMAHMETO Ha CbCTaBeHa CMCTeMa 3a ynpasieHMe BbpXy eNeKTPOMarHUTHUTE npouecu npu pabortata Ha
cxemara.

Tpyaose:

B4.5 | D.S. Hvarchilkov, V. V. Dimitrov and D. D. Arnaudov, "Resonant Converter for Inductive Charging of
Light Electric Vehicles," 2018 IEEE XXVII International Scientific Conference Electronics - ET, Sozopol,
2018, pp. 1-4, doi: 10.1109/ET.2018.8549650.

UutupaHusa: 4

G7.15 |y, Dimitrov, N. Nehovski and N. Hinov, "Resonant Converters for Low Power Wireless Energy
Transfer," 2020 XI National Conference with International Participation (ELECTRONICA), Sofia,
Bulgaria, 2020, pp. 1-4, doi: 10.1109/ELECTRONICA50406.2020.9305130.

[MpnHOCK:

B cratuuTte ca pasriegaHn MeTogMu, asropuTMUM U peanmsaumm 3a 3apexgaHe 6e3UYHO
npefaBaHe Ha eHeprMa npu ToBap akymynatopHa 6atepus (Lilon wnm VRLA). MNpeactaBeHu ca
eKCnepuMMeHTaIHN JaHHM 33 Pe30HAHCHM NpeobpasyBaTeiv U3N0A3BaHU 33 BE3KMYHO NPEXBBPAAHE Ha
eHepruaA. PasrnepaHuTe npeobpasyBaTenn HamupaT LIMPOKO MNPUIOKEHWE U NPU 3apexiaHe Ha
€HeprmeH M3TOYHUK B TPAHCMOPTHM cpenctsa (B4.5), Taka u 3apeKaHe HAa MOOWIHM YCTPOMCTBA Ha
MasiIKun pasctosiHusa (G7.15).
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®uzypa 4 PazpabomeH npeobpasysamern 3a 6e3nu4HO 3apexcoaHe



Tpyaose:

B4.1

G8.1

D. Arnaudov, K. Kishkin and V. Dimitrov, "An Algorithm and Circuits for Active Balancing
Systems," 2020 21st International Symposium on Electrical Apparatus & Technologies (SIELA),
Bourgas, Bulgaria, 2020, pp. 1-4, doi: 10.1109/SIELA49118.2020.9167066.

Krasimir Kishkin, Dimitar Arnaudov, Vladimir Dimitrov, Lachezar Nikolov, MUTUAL INFLUENCES IN
THE OPERATION OF CONVERTERS IN AN
ELECTRICAL ENERGY STORAGE SYSTEM, Proceedings of the international scientific conference
UNITECH 2019, Gabrovo, vol.1, pp151 - 157, 15-16 November, 2018

[MpnHOCK:

B crtatuute ca pasrnegaHn meTogm, anroputMm 3a akKTMBHO WM3paBHABAHE Ha eHepFMﬁHM

M3TOUYHMLM NocpeacTBOM. MNpeacTaBeHn ca Pa3NYHU aHANUTUYHU, CUMYNALMOHHU U eKCNepUMEHTaTHU
n3cneABaHUA Ha e4HO K/Il0YOB TPAH3UCTOPEH pe30HaHCeH NpeobpasyBaTen U HEroBOTO NPU/IOXKEHUE 33
6anaHcMpaHe Ha NocieAoBaTe/IHO CBbP3aHM CyrnepKoHaeH3aTopu uau Lilon KneTku.

Tpynose:

G7.7

D. Hvarchilkov, V. Dimitrov and P. Goranov, "Experimental results on the use of flux concentrators
in an IPT system," 2018 20th International Symposium on Electrical Apparatus and Technologies
(SIELA), Bourgas, 2018, pp. 1-4, doi: 10.1109/SIELA.2018.8447098.

G7.3
D. Hvarchilkov, V. Dimitrov and P. Goranov, "Simulation of air transformers with different sizes and
geometry," 2017 15th International Conference on Electrical Machines, Drives and Power Systems
(ELMA), Sofia, 2017, pp. 58-63, doi: 10.1109/ELMA.2017.7955401.
[NpunHocK:

B ctaTuuTe ca pasrnefaHn metoguTe 3a U3rpaxgaHe Ha MarHUTHU KOHLLEeHTPaToOpU, U3NOA3BaAHMU

npun peannsnpaHeTo Ha 6e3KNYHOo npenasaHe Ha eHeEpPruAa.
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Gueypa 5 PapabomeHu cumynayuoHHU modesnu 3a be3nu4Ho npedasaHe

duzypa 6 EkcnepumeHmasnHuU u3caeds8aHuUs Ha cucmemama

MpeacTaBeHN ca aHAMUTUYHM U3PA3MU U EKCNIEPUMEHTA/IHWU U3CeBaHUA 33 PA3/IMYHU Bb3MOXKHM
reoMeTpumn Npu KOHCTPYMPAHETO Ha MHAYKTOpWU 3a 6e3)KMYHO npedaBaHe Ha eHeprua. NocpeacTeom
cumynaums Ha Ansys Maxwell n Pspice ca n3cneasaHu U eKCnepuMeHTanHo BEPUPULMPAHM KoePULUEHTU
Ha MarHWTHa BPb3Ka 3a Pa3/IMYHN FeOMEeTPUN U Pa3CTOAHMUA Ha NpedasaHe. MonyyeHUTe pesynTatv morat
Oa NOCAY)KaT 3a OLEHKa Ha e(peKTMBHOCTTa NpW MpeaaBaHe Ha eHeprua, M3noi3BaKkv PasanyHK
reoMeTpuUn Ha NpegasallaTta U npuemalta 606uHa.

Tpyaose:

G7.12
N. L. Hinov, V. V. Dimitrov and T. H. Hranov, "Digitization of control systems for power electronic
converters," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2020,
pp. 1-4, doi: 10.1109/ET50336.2020.9238255.

G7.13
N. Hinov, T. Hranov and V. Dimitrov, "Tolerance Analysis of Resonant Converters with Parallel
Loaded Capacitor," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria,
2020, pp. 1-5, doi: 10.1109/ET50336.2020.9238188.




[NpunHocCK:

B cTatuuTe ca pasrneaaHu metoauTe 3a LMdpoBO ynpaBieHMe Ha pe30HaHCHM NpeobpasysaTtenu.
MpeactaBeHM ca Bb3MOXHWUTE peanus3aumMm Ha uudppoBo ynpasneHne Ha LLC pe3oHaHceH
npeobpasyBaten, KaTo € [AeMOHCTPUPAHO EKCMEPUMEHTAZIHO TAXHOTO BAWSIHWE BbPXY HEroBoTo
nosegeHmne KakTo B NpexoaeH, Taka U B YCTAHOBEH peXM.

Tpyaose:
G7.14

V. Dimitrov and N. L. Hinov, "Comparison of Control Methods for Bidirectional DC/DC Converters,"
2020 XI National Conference with International Participation (ELECTRONICA), Sofia, Bulgaria, 2020,
pp. 1-5, doi: 10.1109/ELECTRONICA50406.2020.9305123.

[MpnHOCK:

B cTtatumTte ca 0606L1EHM CblLLECTBYBALLUTE METOAMN 33 peannsauma Ha CUCTEMU 3a yrpaBaeHue
Ha MHoro¢dasHM ABYNOCOYHN NpeobpasyBaTesIn Ha NOCTOAHHO B NOCTOAHHO HanpexeHue. PasrnepaHun ca
KaKTO CTaHAAPTHU MeToaum 6a3MpaHM Ha perynartop, Taka U TaKmBa 6a3mpau.|,14 Ceé Ha XUCTtepesncHo
ynpasaeHne, KOHCTaHTHO Bpeme Ha BK/toYBaHe u ap. CbCTaBeHM ca CMMYAALMOHHM MOAEN HA cucTemMa
3a ynpasneHue 3a BCeKM OT pasrnegaHute metogm 8 SIMPLIS v ca nssbpieHn nscneasaHmna cpaBHABALLU
TEXHUTE NPEeAUMCTBA M HedocCTaTbUM MPU yNpaBAeHWMETO Ha MHorodasHu (napanenHo pabotelun)
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duzypa 7 PaspabomeHu cucmemu 3a ynpasneHue Ha 08ynoco4HU npeobpasysamenu



Tpyaose:

G7.10 | G. VACHEVA, V. DIMITROV and N. HINOV, "Modelling and Control of Bidirectional Buck-Boost
Converter for Electric Vehicles Applications," 2019 16th Conference on Electrical Machines, Drives
and Power Systems (ELMA), Varna, Bulgaria, 2019, pp. 1-4, doi: 10.1109/ELMA.2019.8771496.

UutupaHums: 2

G7.11

G.Vacheva, N. Hinov and V. Dimitrov, "Generalized model for control of energy flows in electric
and hybrid vehicles," AIP Conference Proceedings, 2019, 2172,110010

G7.2
G. Vacheva, N. Hinov and V. Dimitrov, "Research of Acceleration and Braking Modes of Electric
Vehicles in MATLAB/Simulink," 2019 42nd International Spring Seminar on Electronics Technology
(ISSE), Wroclaw, Poland, 2019, pp. 1-5, doi: 10.1109/1SSE.2019.8810283.

[MpnHOCK:

B cratumTe ca pasraegaHn MeToguTe 3a MOLENIMpaHe UM yrnpasaeHWe Ha ABYNOCOYHMU
npeobpasyBaTenu Npu NPUI0KEHME B €1eKTPUYECKU TPAHCNOPTHM cpeacTBa. Ha 6a3a gudepeHuymanHmTe
YpaBHEHNA, OonNUCBallKX NpoLecnTe B Cxemarta € CbCTaBeEH MOoden B Simulink, C nomMmouwTa Ha KOMTO ca
n3cnenBaHU nosegeHUTe Ha NpeobpasysBaTens B NPEXOAEH U YCTAHOBEH PEXUM.

Tpyaose:

G7.8 | v. V. Dimitrov, P. T. Goranov and D. S. Hvarchilkov, "Methods and power converters for
charging/formation of VRLA batteries," 2017 XXVI International Scientific Conference Electronics
(ET), Sozopol, 2017, pp. 1-4, doi: 10.1109/ET.2017.8124340.

Uutnpanua: 1

[NpunHocK:

B cratnata ca pa3rnegaHn MetToan M CXemun 3a 3apexaaHe WU d)OpMOBaHe Ha OJI0BHU
akymynatopu. PasrnegaHu ca pasnnMyHM mMeToaM 3a ynpasieHWe Ha npeobpasyBaTens, KakTo M ca
npegcraBeHn eKCnepumeHTasiHM AaHHU 3a peasimdnpaHn TaknMBa CUCTEMU, KOUTO MOraT Ada CnegAar
npoueca no 3apexaaHe Ha npeobpasysBatens. CbCTaBeH e nNpeobpasysaTesn Ha KOWTO AUCTAHLUMOHHO
MOXe Oa Ce 3adaBa NPOo4bIXKUTENHOCT Ha 3apﬂ,ﬂ,eH/p33pﬂ,ﬂ,HMH TOK, KaKTO U npoab/IKUTENHOCT Ha
npoueca.
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duzypa 8 PaspabomeH npeobpasysamesnu 3a 3apexcoaHe/hopmosaHe Ha aKymyaamopHuU 6amepuu

Tpynose:

G7.4

G7.5

V. Dimitrov and D. Hvarchilkov, "System Level Modelling and Simulation of an Electric Bicycle," 2018
IX National Conference with International Participation (ELECTRONICA), Sofia, 2018, pp. 1-4, doi:
10.1109/ELECTRONICA.2018.8439691.

V. Dimitrov, "Overview of the Ways to Design an Electric Bicycle," 2018 IX National Conference with
International Participation (ELECTRONICA), Sofia, 2018, pp. 1-4, doi:
10.1109/ELECTRONICA.2018.8439456.

LUutupaHua: 2

[MpuHOCHK:

B cTtatMmte e cbcTaBeHa Kl'IaCMd)VIKaLI,MFI Ha MeToguTe 3a Wu3rpaXgaHe Ha eNnekTpun4yecku

Be/siocuneam, Pasaensiiku BbaMOXKHUTE pelleHuA Ha 6a3a MexaHUYecKW, eNeKTPUUECKU WU CUCTEMM
abcTpakumm. ChbCTaBeH € MOAEN Ha eNEeKTPUYECKM BeaocMnea, KOWTO Aa OTYMTa OCHOBHUTE 3a4BUMKBaALLM
N CbNPOTUBUTENTHU CUAN U € BepUULMPaH C MOMOLLTA Ha peasiHW AaHHM 338 HAK/I0Ha NPU NPUABUNKBaHE
3a 33Ja/leH MapLUpyT.
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V. Dimitrov, P. Goranov and D. Hvarchilkov, "An analytical approach to model the switching losses
of a power MOSFET," 2016 IEEE International Power Electronics and Motion Control Conference
(PEMC), Varna, 2016, pp. 928-933, doi: 10.1109/EPEPEMC.2016.7752118.

LUutupaHua: 2

[MpnHOCK:

B cTtatuATa e cbCTaBeH YCNOXHEH MOAEN 3a U3c/ne[BaHe Ha NPoLecuTe Ha MPEeBKAYBaHE Npwu
cnnosu cuanumnesn MOS TpaH3uctopu. MogenbT OTYMTa KanauuTUBHU U MHAOAYKTUBHU NapasuTHUTE
KOMMOHEHTM B CM/I0BATa M ynpaBasBal,aTa Bepura Ha TpaH3ucTopa. Ha 6a3a cbcTaBeHua mogzen ca
3anMcaHu ypaBHEHMA ONUCBALLLM eNIeKTPOMArHUTHUTE npouecu. Ha TAxHa 6a3a ca nssefeHM ypaBHEHUA U
rpaduKM AaBally 3aBUCUMOCT MeXAy KOHCYyMMpaHaTa eHeprus Ha NpeBK/OYBaHe B 3aBUCMMOCT OT
pa3/IMYHX MapameTpu Ha ynpasasaBaliaTa MAWM cunosa Bepwura. MosydyeHUTe pes3ynTaTm ca CPaBHEHWU C
eKCnepuMeHTaHN U3CNeABaHWA, KaKTo U ApYrM AOKNaABaHW MEeTOAM 33 U3YMCAABaHe Ha 3arybute ot
NPUKAOYBaHe.



anHOCMTe B nNpeacrtaBeHUTE 3a y4acCTne B KOHKypCa CTaTuu ce Knacmbmu,mpaT KaKTO cnhegsa:

Hay4HM

1.

Cb3gageH M BepuduuMpaH € MOAEN Ha yYnpaBieHWE Ha eHepruiiHMTe noTouM Ha
MOCTOAAHHOTOKOBA LUWHA, 3aXpaHBaHa OT XMOPUAHM M3TOYHMLM Ha eHeprua (ropuMBHa KAeTKa,
CYNEepKOHAEH3aTOP UM aKymMynaTopHa 6atepus) M enekTpuYecku MNpPeBO3HW cpeacTsa, uypes
KOMTO ce onpeaens HATOBApPBAaHETO Ha CWJIOBUTE e/IeKTPOHHM npeobpasyBatenn wu
HEOOXOAMMMAT KanauuTeT Ha eleMeHTUTE 3a CbXPaHEeHWE Ha eHeprus 3a OcUrypsaBaHe Ha
onpeaeneH UMKb Ha gBuKeHne. MoaensbT e NPUACKUM U NPU APYTrM NPUIOXKEHUS, U3MON3BaLLM
XMBPUAHN U3TOYHULM HA EHEPrus U AaAeH ToBapeH Npodus, KaTo MUKPO M HAHO MPEKMN.

Hay4HO-NPUAOKHMK

1.

PaspaboTtBaHe W BepuduUMpaHe Ha YyHUBEpPCANeH MOZE/S Ha TPAHCMOPTHO CPeACTBO 3a
onpeaensHe Ha KOHCYMMpaHaTa eHeprua Kato ¢yHKUMA Ha BpemeTo Nnpu 3agageH npodun Ha
CKOPOCTTa Ha ABWKeHWe. MogfenbT BKAOYBA OMMCAHMETO Ha ABWraTens Ha aBTomobuna ¢
HerosaTa 3aBUCMMOCT OT BbPTALL, MOMEHT U 060POTH, KOETO € NPUIOKUMO U 33 APYrM BUAOBE
3a4BW)KBaHe (XMBPUAHO MAM M3UANO ENEKTPUMYECKO) M MEeXaHWYHaTa 4acT C OTYMTaHe Ha
OCHOBHWTE CbMPOTUBUTENHWU CUAM, AEUCTBALLM MPU ABUMKEHWE Ha TPAHCMOPTHOTO CPEACTBO,
BK/NHOYMTENIHO TPAHCMMUCUATA C HEWHMTE OCHOBHM MapameTpu (6poi NpeaasBKu, NpenaBaTe/HK
YMcaa U CKOPOCT Ha MpeBK/toYBaHe). Ypes moaena ca onpesesieHn U ONTUMU3NPAHU OCHOBHUTE
BEJ/IMYMHM B CUCTEMATA NPY 334a4EH CKOPOCTEH Npodua 3a peasieH IeKOTOBApPEH aBToMobuMA U
32 Ma/IKo TPAHCMNOPTHO CPeacTBo.

Cb3faBaHe Ha JAeTalieH MOAEN HAa CM/I0Ba €/IEKTPOHHA CUCTEMA Ha e/IEKTPUYECKO MPeBO3HO
CPeAcCTBO, Ype3 KOMTO e HanpaBeHa OLLEHKAa Ha NpeaMMcTBaTa M HeZOCTaTbUMTE Ha PasNNYHK
TONONOTMM 33 HEWHOTO u3rpa)kgaHe. MogenupaHu ca 6a30BM CMAIOBM TOMOAOMMM NpwU
M3MN0/13BaHe Ha XMBpPUAEH U3TOUYHUK Ha eHeprua (TopMBHa KNEeTKa M CyNepKoHAEeH3aTop), KaTo ca
OMNUCaHW eNeKTPOHHMTe npeobpasysBatenn (C NPeBKAYBAWM QYHKLMU UAK yCpeaHeH mogen),
U3TOYHULIUTE U eNIeMEHTUTE 33 CbXPaHEHWe Ha eHeprua, Npu 3agaseH Nnpodua Ha MOLLHOCTTa,
KOHCYMMpaHa OT TPaHCMOPTHOTO CPEeACTBO (onpeaenieHa Ypes Herosnsa mexaHuueH mogen). Ha
Tasn OCHOBA Ca ONpeaAeneHn 3arybute B OCHOBHUTE CUIOBU KOMMOHEHTU U € U3BBbPLLEH CUHTE3
Ha ynpas/ieHuWe Ha ABe HV1Ba: CUCTEeMa 33 YNpaBJ/IeHNe HA BCEKU OTAeleH npeobpasysaTten u obuia
cucTema 3a ynpaB/fieHWe, C KOeTo ce NocTura onTMMM3MpaHe Ha PaboTHUTE PEXKMMK Ha BCEKM
eHeprueH U3TOYHMK N eNeKTPOHEH NpeobpasyBsaTes.

PaspaboTka Ha xmMbpuaeH mMogen Ha efNeKTPUYecKM Beslocunes, Ype3 KOWTO ce onpepenst
W3NCKBaHWATA/3a4aHNe 3a MPOEKTUPaHe W ONTMMANHOTO OpPa3sMepABaHE Ha eHepruiHua
M3TOYHMK NPU 3343a4EH HAKNOH Ha MbTA M NognomaraHe/CKOPOCT Ha BbPTeHe OT Ko/loe3gaya.
Pa3spaboTKka Ha UAJOCTHA CMCTEMA 33 XMOPWUAHO 3axpaHBaHe HA [AOMAKMHCTBO, BKJ/IOYBALL
CbBMECTEH AOCTbMN A0 NOCTOAHHOTOKOBA (BydepnpaHa C eleMeHT 3a CbXpaHEeHWe Ha eHeprus u
€/1eKTPOMOBUIT) U NPOMEHINBOTOKOBA Mpexka. MoenbT MMa 3a Len Aa onpesenn onTMmasHo
ynpaBsfeHue Ha eHepruitHMTe NoTouM Npu 3agafeHo notpebneHre Ha 4OMaKUMHCTBOTO M KenaH
nNpoduna Ha KOHCYMUPAHa eHeprus OT NPOMEH/IMBO TOKOBaTa MperKa, M3bpaH B 3aBUCMMOCT OT
HaTOBapPBAHETO Ha eNeKTPOeHepruinHaTa cuctema. M3non3BaHETO HA NMOAXOAALLM TEXHUKU NpU
MOJeNNpPaHeTo Mo3BO/ABA 43 Ce MO0Ay4aBaT CMMYNALUMOHHW Pe3ynTaTh 3a MPOAb/KUTENEH
nepuog ot Bpeme (HAKOJIKO AHM), KaTo NO TO3M HAYMH Ce NOCTUra ONTUMU3MPAHE Ha PEXUMUTE



Ha 3apegaHe/pa3perkaaHe Ha baTepusaTa Ha eneKTpomobuna U HeobxoamMmaTta roneMmmHa Ha
AONBAHUTENHNA eHeprneH U3TOYHUK 3a MOCTUraHe Ha XesaH npod)vm Ha KOHCymMMpaHa OT
NPOMEHIMBOTOKOBaTa MpeXKa eHeprus.

PaspaboTka Ha o6obuweH moaen 3a M3cnedBaHe Ha Pas3/IMYHU CblUECTBYBAWM MeToaM 3a
ynpasneHue Ha egHonocoyHn dc/dc npeobpasysBaTten M Bb3MOMKHOCTUTE 3a TAXHOTO aganTupaHe
3a ynpaB/ieHMe Ha [ABYNOCOYHM npeobpasyBaTenn. PasrnefaHn ca pas/MUHKU  CLEHapuu,
Nno3BO/IABalLM TAXHOTO CpaBHeHMe Ha 6asa nocTuraHe Ha 3ajafieHa AMHaMMKa M TOYHOCT B
yCcTaHoBeH pexkum. CpaBHEHM ca MEeTOAM 3a CUHTE3 Ha ynpasieHue, 6asnmpaHn Ha CTaHAAPTHO
NIMHelHo ynpasieHue 1 npegasaTenHa GpyHKUMA U TaKMBa M3N0A3BaLLM AMPEKTHO onpedensaHe
Ha NPOAB/IKUTENHOCTTA HA MMMYJica (ONTUMAHO MO BPeMe yrnpasieHue).

[MTPUNOXKHMK

1.

Cb3pasaHe 1 BepudmMUMpaHe Ha METOAMKa 3a NPOEKTUPaHe Ha pe3oHaHceH npeobpasysarten ¢
NPUNOKEeHNE 3a BEe3KMUYHO MpefaBaHe Ha EeHEeprvs, 3a 3apeXkJaHe Ha MasIko TPaHCMOPTHO
cpeAcTBo. M3nosi3BaHe Ha Cb3gajeHaTa CxemMa 3a CHeMaHe Ha eKCnepumeHTaNHW AaHHM 3a
OCHOBHM NapameTpu Mnpu npoueca Ha 6e3xnyHo npegasaHe. MoaydeHUTe AaHHU ca M3MNoI3BaHK
33 BepudPMKaLMA Ha aHANMTUYHO NOJYYEHU 33aBUCMMOCTU, KaKTO M TakMBa OT M3MOA3BaHe Ha
cneupanmsvpaH coptyep 3a CMMynaUma Ha eNeKTPOMarHUTHo none. PasrneaaHo e cpaBHeHue
MeXAy EKCMepMMEeHTaNIHU AaHHW, CUMMYNauMM W aHaJUTUYHW M3Ppasu 33 WMHOYKTUBHOCT M
KoeduLUMEeHT Ha MarHMTHa BPb3Ka 3a Pa3/IMYHM reOMETPUMN Ha NPUEMHa U NpeaasaTtenHa 606uHa.
MonyyYeHUTe JaHHW MO3BONABAT U36OP HAa reOMETPUA NPU NPOEKTUPaHe Ha cUCTeMa 3a BEe3XUYHO
npeaasaHe Ha eHeprus.

PaspaboTKa 1 NPOTOTUMNMPAHE Ha CUIOB e/1IEKTPOHEH NpeobpasysaTen U cMcTeMa 3a ynpasieHue
Ha CTeHA 3a u3cneasaHe Ha OPMOBaAHE M 3apeXKAaHe Ha 0IOBHU aKyMyNaToOpK, CbC CbOTBETHUA
codTyep 3a 3aJaBaHe Ha XenaH TOKOB Npodun 3a 3apexjaHe BbB BPEMETO M aBTOMaTMUYHO
CHeMaHe Ha JaHHM OT ycTpoicTeoTo. Cb3gafseHuaT npeobpasyBaTesl MO3BONABA KaKToO
dopmoBaHe Ha NocneaoBaTeNHo cBbp3aHn 4 6aTepun, Taka U CUCTEMA 3a NAaCUBHO M3PaBHABaHE
Ha 3apaja ciej 3apexaaHe.

Ha 6a3a cbCTaBeHUA MoAen 1 AeTainHO INTePaTypPHO NPoyYBaHe e npeasioxeHa KnacnuduKkauma
Ha CblUECTBYBaWNTE METOAM 3a MU3rPaskAaHe Ha eNeKTpuueckn senocunes aeduHMpPankm Tpu
KaTeropum — MexaH1uHa, eJIeKTp1YHa U CUCTEMHA. 3a BCAKa OT TAX Ca NPefcTaBeHU OCHOBHUTE
CbLUECTBYBALLLM BAPMAHTU C TEXHUTE NPEAUMCTBA M HeJOCTaTbLM.
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Author: Vladimir Dimitrov

Introduction:

A total of 27 scientific papers were submitted for participation in the competition. They cover
topics related to applications of power electronic converters and the specifics of their control in two main
applications.

The first application is in the propulsion of electric vehicles. The works include models of a general
vehicle designed in such a way to observe the electrical requirements for the converter supplying it.
Covered topics also include investigation of power topologies used in the implementation of the system
for pure electric and hybrid electric vehicles. Models of converters have been designed using both
averaged models for optimization of energy flows and detailed switchable models for studying the voltage
and current stress on semiconductor elements.

The second application in the papers concerns the charging of energy sources used in hybrid
vehicles. Variants with wireless and direct charging of the energy source are also considered. The specifics
of the charging process when using the source in a hybrid system including a second additional source are
considered. The integration of such vehicles in a smart Home system, where they are part of a large dc
bus is also investigated.



Papers:

31 . _ . .
(IF 2.412) Hinov, N.; Dimitrov, V.; Vacheva, G. Model for Vehicle to Home System with

Additional Energy Storage for Households. Electronics 2021, 10, 1085.
https://doi.org/10.3390/electronics10091085,

Abstract:

The article examines the modeling of a system for hybrid power supply from the mains and DC
bus formed by a stationary energy source and electric vehicle batteries. Based on the constructed models
for each of the blocks of the system, shown in Figure 1, the energy flows are examined. Based on a
predetermined load schedule of household energy consumption and desired profile of electricity
consumption the various currents in the system are obtained from the model. As the model allows
simulation of the system within a few days the consideration of different scenarios in terms of balancing
the system for different battery charge status of the electric vehicle are possible.

Vehicle

Figure 1 Developed system


https://doi.org/10.3390/electronics10091085

Papers:

B4.2

B4.3

B4.4

G8.2

D. Arnaudov, V. Dimitrov and P. Punov, "Analytical Model for Supercapacitor Sizing as Part of
a Hybrid Power Supply,” 2019 IEEE 60th International Scientific Conference on Power and
Electrical Engineering of Riga Technical University (RTUCON), Riga, Latvia, 2019, pp. 1-5, doi:
10.1109/RTUCON48111.2019.8982362.

D. Arnaudov, P. Punov and V. Dimitrov, "Supercapacitor Sizing for Power Defined Loads," 2019
[EEE XXVIII International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-
3,doi: 10.1109/ET.2019.8878532.

V. DIMITROV, P. PUNOV and D. ARNAUDOV, "Fuelcell power supply system - modelling and
optimization,” 2019 16th Conference on Electrical Machines, Drives and Power Systems
(ELMA), Varna, Bulgaria, 2019, pp. 1-4, doi: 10.1109/ELMA.2019.8771519.

Citations: 2

Vladimir Dimitrov, Georgi Zashev, Krasimir Kishkin, Dimitar Arnaudov, Krasimir Kishkin
INVESTIGATION OF PROGRAMMABLE CONVERTERS IN HYBRID
POWER SUPPLY SYSTEM, Proceedings of the international scientific conference UNITECH 2019,
Gabrovo, vol.1, pp156 - 159, 15-16 November, 2018

Abstract:

In this group of papers, a model of a hybrid energy source is proposed. In the system under study

where one of the sources is a supercapacitor and the other source is modeled as a constant current
source. This model is based on the idea that many high specific energy sources are optimal in this
configuration. The system studied is shown in Figure 2.
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Figure 2 Developed model

On the basis of the compiled model, mathematical expressions are derived, describing the

electromagnetic processes during the operation of the two sources. They are assumed to be connected
to a common DC bus. The load that is connected to this bus is based on a description of the power




consumed over time, which allows its application in a wide range of scenarios. Typical applications include
electric vehicles and stationary uninterruptible power supply systems, although others are possible. The
obtained analytical expressions allow for choosing the size of the energy sources in such systems. The
results are also experimentally verified with excellent results.

Papers:
B4.6

V. Dimitrov, G. Vacheva and N. Hinov, "Experimental Verification of a General Light Vehicle
Model," 2019 23rd International Conference Electronics, Palanga, Lithuania, 2019, pp. 1-4, doi:
10.1109/ELECTRONICS.2019.8765689.

Abstract:

The article discusses the development of a vehicle model. The system input is a user-defined speed profile.
Based on this input the model is a closed control system. Based on the setpoint for the desired speed of
the car, the desired engine speed is set, which is modeled by its graphical relationship between speed and
torque in idealized control. This approach allows the model to be used in a wide range of vehicles,
including electric motors, internal combustion engines and a combination of both (hybrid vehicles). The
damping forces in the system are taken into consideration - rolling forces, air drag and road slope. The
developed model is validated by means of experimental data for a similar vehicle. The data obtained from
the model are used in papers that follow in order to size the power converters in an electric vehicle.

Papers:

B4.10
N. Hinov, V. Dimitrov and G. Vacheva, "Mathematical Modelling and Control of Hybrid Sources
for Application in Electric Vehicles," 2020 24th International Conference Electronics, Palanga,
Lithuania, 2020, pp. 1-5, doi: 10.1109/IEEECONF49502.2020.91416009.

Abstract:

The article discusses the available topologies for assembling a hybrid energy source, which is the
main unit of the propulsion in any electric vehicle.
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Figure 3 Considered power topologies for hybrid electric vehicle

Based on the application of the model from B4.6, the power requirements regarding the DC bus at various
speed profile are considered. On this basis, various existing combinations of power topologies - cascade
and parallel - have been studied. Models of both power converters and control systems are made,
allowing optimization of the consumed energy from each energy source according to a parameter set by
the user.

Papers:
B4.8

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

B4.9

G.Vacheva, N. Hinov and V. Dimitrov, "Modelling of DC/DC multi quadrant converter for hybrid
electric vehicles applications,” AIP Conference Proceedings, 2019, 2172,110011

B4.7
G. Vacheva, N. Hinov and V. Dimitrov, "Modelling of DC/DC Bidirectional Converter for Electric
Vehicles Application,” 2019 42nd International Spring Seminar on Electronics Technology
(ISSE), Wroclaw, Poland, 2019, pp. 1-5, doi: 10.1109/ISSE.2019.8810253.




Abstract:

The articles discuss the methods for modeling bidirectional power electronic converters with applications
in electric vehicles. Models of such converters, operating between a direct current bus (input of the
converter realizing the electric drive) and an energy source allowing bidirectional energy transfer (the case
with a supercapacitor is considered) are made. Models of the converters are made by using switching
functions (supplemented with modeling of the main types of losses in semiconductors and passive
components) and also using a detailed description of the nonlinear equations of the semiconductor
devices. Simulink simulations were used to study the influence of a composite control system on the
electromagnetic processes in the operation of the circuit.

Papers:

B4.5 | D. s. Hvarchilkov, V. V. Dimitrov and D. D. Arnaudov, "Resonant Converter for Inductive Charging of
Light Electric Vehicles," 2018 IEEE XXVII International Scientific Conference Electronics - ET, Sozopol,
2018, pp. 1-4, doi: 10.1109/ET.2018.8549650.

Citations: 4
G7.15 | v, Dimitrov, N. Nehovski and N. Hinov, "Resonant Converters for Low Power Wireless Energy
Transfer," 2020 XI National Conference with International Participation (ELECTRONICA), Sofia,
Bulgaria, 2020, pp. 1-4, doi: 10.1109/ELECTRONICA50406.2020.9305130.
Abstract:

The articles discuss methods, algorithms and implementations for charging wireless power
transmission with a rechargeable battery (Lilon or VRLA). Experimental data on resonant transducers used
for wireless energy transfer are presented. The considered converters are widely used in charging energy
sources in vehicles (B4.5) and charging mobile devices over short distances (G7.15).
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Figure 4 Designed converter for wireless power system



Papers:

B4.1

G8.1

D. Arnaudov, K. Kishkin and V. Dimitrov, "An Algorithm and Circuits for Active Balancing
Systems," 2020 21st International Symposium on Electrical Apparatus & Technologies (SIELA),
Bourgas, Bulgaria, 2020, pp. 1-4, doi: 10.1109/SIELA49118.2020.9167066.

Krasimir Kishkin, Dimitar Arnaudov, Vladimir Dimitrov, Lachezar Nikolov, MUTUAL INFLUENCES IN
THE OPERATION OF CONVERTERS IN AN
ELECTRICAL ENERGY STORAGE SYSTEM, Proceedings of the international scientific conference
UNITECH 2019, Gabrovo, vol.1, pp151 - 157, 15-16 November, 2018

Abstract:

The articles discuss methods, algorithms for active equalization of energy sources by means of power
converter. Various analytical, simulation and experimental studies of a key transistor resonant transducer
converter and its application for balancing series-connected supercapacitors or Lilon cells are presented.

Papers:

G7.7

D. Hvarchilkov, V. Dimitrov and P. Goranov, "Experimental results on the use of flux concentrators
in an IPT system," 2018 20th International Symposium on Electrical Apparatus and Technologies
(SIELA), Bourgas, 2018, pp. 1-4, doi: 10.1109/SIELA.2018.8447098.

G7.3
D. Hvarchilkov, V. Dimitrov and P. Goranov, "Simulation of air transformers with different sizes and
geometry," 2017 15th International Conference on Electrical Machines, Drives and Power Systems
(ELMA), Sofia, 2017, pp. 58-63, doi: 10.1109/ELMA.2017.7955401.
Abstract:

The articles discuss the methods for building magnetic concentrators used in the implementation

of wireless power transmission.
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Figure 5 Results from the developed wireless power transfer system

Figure 6 Experimental setup for the system

Analytical expressions and experimental studies for various possible geometries in the construction of
inductors for wireless power transmission are presented. Using simulation by Ansys Maxwell and Pspice,
magnetic coupling coefficients for different geometries and transmission distances were investigated and
experimentally verified. The obtained results can be used to evaluate the efficiency of energy transmission
using different geometries of the transmitting and receiving coil.

Papers:

G7.12

G7.13

N. L. Hinov, V. V. Dimitrov and T. H. Hranov, "Digitization of control systems for power electronic
converters," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2020,
pp. 1-4, doi: 10.1109/ET50336.2020.9238255.

N. Hinov, T. Hranov and V. Dimitrov, "Tolerance Analysis of Resonant Converters with Parallel
Loaded Capacitor," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria,
2020, pp. 1-5, doi: 10.1109/ET50336.2020.9238188.




Abstract:

The methods of digital control of resonant converters are considered in the articles. The possible
realizations of digital control of an LLC resonant converter are presented, and their influence on its
behavior in both transient and steady-state is demonstrated experimentally.

Papers:

G7.14

V. Dimitrov and N. L. Hinov, "Comparison of Control Methods for Bidirectional DC/DC Converters,"
2020 XI National Conference with International Participation (ELECTRONICA), Sofia, Bulgaria, 2020,
pp. 1-5, doi: 10.1109/ELECTRONICA50406.2020.9305123.

Abstract:

The articles reviews the existing methods for implementation of control systems for multiphase
DC to DC converters. Both standard methods based on a regulator and those based on hysteresis control,
constant switching time, etc. are considered. Simulation models of the control system for each of the
considered methods in SIMPLIS have been compiled and studies comparing their advantages and
disadvantages in the control of multiphase (parallel) converters have been performed.
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Figure 7 Developed control systems for bidirectional multiphase dc/dc converters




Papers:

G7.10

G7.11

G7.2

G. VACHEVA, V. DIMITROV and N. HINOV, "Modelling and Control of Bidirectional Buck-Boost
Converter for Electric Vehicles Applications," 2019 16th Conference on Electrical Machines, Drives
and Power Systems (ELMA), Varna, Bulgaria, 2019, pp. 1-4, doi: 10.1109/ELMA.2019.8771496.

Citations: 2

G.Vacheva, N. Hinov and V. Dimitrov, "Generalized model for control of energy flows in electric
and hybrid vehicles," AIP Conference Proceedings, 2019, 2172,110010

G. Vacheva, N. Hinov and V. Dimitrov, "Research of Acceleration and Braking Modes of Electric
Vehicles in MATLAB/Simulink," 2019 42nd International Spring Seminar on Electronics Technology
(ISSE), Wroclaw, Poland, 2019, pp. 1-5, doi: 10.1109/1SSE.2019.8810283.

Abstracts:

The articles discuss the methods for modeling and control of bidirectional converters for use in electric
vehicles. Based on the differential equations describing the system dynamics, a model in Simulink is
compiled, with the help of which the behavior of the converter in transient and steady-state mode are

studied.

Papers:

G7.8

V. V. Dimitrov, P. T. Goranov and D. S. Hvarchilkov, "Methods and power converters for
charging/formation of VRLA batteries," 2017 XXVI International Scientific Conference Electronics
(ET), Sozopol, 2017, pp. 1-4, doi: 10.1109/ET.2017.8124340.

Citations: 1

Abstract:

The article discusses methods and topologies for charging and forming lead batteries. Various

methods for conversion are considered, as well as experimental data for implemented such systems. The
designed converter can monitor the process of charging/discharging or formation of VRLA batteries




connected in series. The developed PC software allows for the current to be set remotely, as well as the
duration of the process.
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Figure 8 Designed power converter and control system for charging/discharging and formation of VRLA batteries

Papers:

G7.4

V. Dimitrov and D. Hvarchilkov, "System Level Modelling and Simulation of an Electric Bicycle," 2018
IX National Conference with International Participation (ELECTRONICA), Sofia, 2018, pp. 1-4, doi:
10.1109/ELECTRONICA.2018.8439691.

G7.5 | v. Dimitrov, "Overview of the Ways to Design an Electric Bicycle," 2018 IX National Conference with
International Participation (ELECTRONICA), Sofia, 2018, pp. 1-4, doi:
10.1109/ELECTRONICA.2018.8439456.

Citations: 2
Abstracts:

The articles present a classification of methods for building electric bicycles, dividing the possible

solutions on the basis of mechanical, electrical or abstraction systems. A model of an electric bicycle has
been designed, which considers the main driving and resistance forces and has been verified with the help
of real data on the inclination when moving for a given route.
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Figure 9 Developed model for electric bicycle

Papers:
G7.9

V. Dimitrov, P. Goranov and D. Hvarchilkov, "An analytical approach to model the switching losses
of a power MOSFET," 2016 IEEE International Power Electronics and Motion Control Conference
(PEMC), Varna, 2016, pp. 928-933, doi: 10.1109/EPEPEMC.2016.7752118.

Citations: 2

Abstracts:

The article presents a complex model for studying the switching processes in power silicon MOS
transistors. The model considers capacitive and inductive parasitic components in the power and control
circuit of the transistor. Based on the compiled model, equations describing the electromagnetic
processes are written. Based on them, equations and graphs are derived giving the dependence between
the consumed switching energy depending on different parameters of the control or power circuit. The
results obtained were compared with experimental studies as well as other reported methods for
calculating termination losses.



Contributions to the articles submitted for participation in the competition are classified as follows:

Scientific contributions

A model for controlling the energy flows of a DC bus powered by hybrid energy sources (fuel cell,
supercapacitor or battery) and electric vehicles has been created and verified, which determines
the load of the power electronic converters and the required capacity of the elements. To store
energy to ensure a certain cycle of movement. The model is also applicable to other applications
using hybrid energy sources and a given load profile, such as micro and nano networks.

Scientific with applied component contributions

2.

Development and verification of a universal model of a vehicle for determining the consumed
energy as a function of time at a given speed profile. The model includes a description of the car's
engine with its dependence on torque and speed, which is also applicable to other types of drive
(hybrid or all-electric) and the mechanical part, considering the main drag forces acting on the
vehicle, including the transmission with its basic parameters (hnumber of gears, gear ratios and
shifting speed). The model defines and optimizes the main values in the system at a given speed
profile for a real van and for a small vehicle.

Creation of a detailed model of a power electronic system of an electric vehicle, through which
an assessment of the advantages and disadvantages of different topologies for its construction
has been made. Basic power topologies using a hybrid energy source (fuel cell and supercapacitor)
are modeled, describing the electronic converters (with switching functions or averaged model),
the sources and elements for energy storage, at a given profile of the power consumed by the
transport means (determined by its mechanical model). On this basis, the losses in the main
power components are determined and a synthesis of two-level control is performed: a control
system for each individual converter and a common control system, which optimizes the
operating modes of each energy source and electronic converter.

Development of a hybrid model of an electric bicycle, which determines the requirements / design
assignment and the optimal sizing of the energy source at a given road slope and support / speed
of rotation by the cyclist.

Development of a complete system for hybrid household power supply, including joint access to
direct current (buffered with energy storage element and electric car) and alternating current
network. The model aims to determine the optimal management of energy flows at a given
household consumption and the desired profile of energy consumed by the AC mains, selected
depending on the load of the power system. The use of appropriate modeling techniques allows
to obtain simulation results for a long period of time (several days), thus optimizing the charging
/ discharging modes of the electric vehicle battery and the required size of the additional energy
source to achieve the desired profile of the energy consumed by the alternating current network.
Development of a generalized model for research of various existing methods for control of
unidirectional dc / dc converters and the possibilities for their adaptation for control of
bidirectional converters. Different scenarios are considered, allowing their comparison based on
achieving a given dynamics and accuracy in a set mode. Control synthesis methods based on
standard linear control and transfer function and those using direct determination of pulse
duration (optimal during control) are compared.



Applied contributions

Creation and verification of a methodology for design of a resonant converter with application for
wireless energy transmission, for charging a small vehicle. Using the created topology for
capturing experimental data for basic parameters in the process of wireless transmission. The
obtained data were used for verification of analytically obtained dependencies, as well as those
from the use of specialized software for electromagnetic field simulation. A comparison between
experimental data, simulations and analytical expressions for inductance and magnetic coupling
coefficient for different geometries of receiving and transmitting coil is considered. The obtained
data allow the choice of geometry when designing a wireless power transmission system.
Development and prototyping of a power electronic converter and a control system for a stand
for research of forming and charging of lead accumulators, with the respective software for
setting the desired current profile for charging in time and automatic data acquisition from the
device. The created converter allows both the formation of 4 batteries connected in series and a
system for passive charge equalization after charging.

Based on the compiled model and detailed literature study, a classification of the existing
methods for building an electric bicycle is proposed, defining three categories - mechanical,
electrical and system. For each of them are presented the main existing options with their
advantages and disadvantages.



