CTAHOBUIINE

M0 KOHKYPC 32 3a€MaHe Ha aKaJleMUYHA JUThKHOCT ,,JOLEHT MO MpodeCHOHATHO HanpaBieHue 5.2.
EnexrporexHuka, €I1EKTPOHUKA U aBTOMATUKA, CIEHHUATHOCT ,,EJISKTpUYECKH anapaTu™ KbM KaTeapa
,»,EJIEKTPUYECKH anapaTu‘

odsiBeH B /IB: Op. 24/25.03.2022 r., Ne Ha npoueaypata E®83-AJ12-60
¢ KaHAMJAAT: I ac. 1-p uHx. Muxaena /lumutposa CnaBkoBa
YsieH Ha HAY4YHO Kypu: ipod. a-p umk. Banentun ['enoB Kones

1. O6ma xapakTepucTHKAa HAa HAYYHOHM3CJIeJOBATeJICKATA M HAYYHONMPWJIOKHATA JeHHOCT Ha
KaHAUAaTa

Hayunara mpoayxkius Ha 1. ac. A-p uHk. Muxaena umurpoBa CnaBkoBa € B Hay4YHH 0O0JacTu
,»EJEKTpUYeCcKn anapaTtu‘. Pe3ynrarure oT HaydHOM3CIE0BATEICKAa U HAYYHOIIPWIOKHA JEWHOCT Ha
KaHauAaTa ca MyOJIMKyBaHM MO Tokazaren B3 xabunmuTalioHeH Tpyln — MoOHoOrpadus Ha Tema:
,»ClierpUIHI TPUIIOKESHUS Ha TOPOUIATTHH JICHTOBA MarHUTOIPOBOH OT aMOP(HU 1 HAHOKPHCTAIHU
MarHMUTHO MEKHU cIutaBu’, uzaarenctBo ABanrapi-lIlpuma, Codus, 2022, ISBN 978-619-239-705-0
(noxazamen B — 100 m.) w o6mio 17 Opost Hayuru ctatuu U noknanu (nokasamen I' — 249,97 m.). Tlo
nokazaren ['7, nmpeacraBeHuTe myoaukanuu ca obmo 5 6pos (pedepupaHu U UHASKCUPAHU B Scopus
u/um Web of Science), kato 3 oT Tsx ca pedepupanu 1 HHICKCUPAHH eTHOBPEMEeHHO (B Scopus 1 Web
of Science, ¢ umnakt paar SJR 0.14+0.15). /Ise oT myOiuKauuTe ca CaMOCTOSTENIHH, @ B OCTaHAJIUTE
3 aBTOPHT € HA MBPBO WK HAa BTOPO MsicTo (rokazaten I'7 - 133,33 m.), a o nokazaren I'8 - 12 nayunu
nyonukanuu (noxazamen I'S — 116,64 m.) B HepedepupaHu W3JaHUS C HAy4YHO peleH3UpaHe (B
ChaBTOPCTBO). [luTupanusTta 3a koHKypca ca obuio 8 (noxazamen /] - 65 m.), kato 6 ca B Hay4yHU
u3nanus, pedhepupaHd U MHACKCHPAHW B CBETOBHOM3BECTHHM 0a3u JaHHM C Hay4yHa HH(OpManus
(noxazamen /{12 — 60 m.), 1 B MoHorpaduii ¥ KOJIGKTUBHUA TOMOBE C HAYYHO pELICH3UpaHe (nokazamen
/13 — 3 m.) u 1 uutupane B HepeeprupaHu CIIUCAHUS ¢ HAYYHO perieH3upaune (noxazamen /{14 — 2 m.).
Cunram, Ye MpPEICTaBEHUTE MaTepUad TI0 KOHKypca HAIXBBPISAT MHHUMAIHUTE HAI[MOHAIHU
M3HMCKBaHUS 32 3a€MaHe Ha aKaJeMHYHATa JITHKHOCT 0OUeHm W ca Ha BUCOKO HAYYHO-TEXHMYECKO U
po(heCuOoHAIHO HUBO.

2. OneHka Ha negarorn4eckara moJAroToBKa M AeiHOCT HA KaHAuaaTa

I'n. ac. n-p waxk. Muxaena JlumurpoBa CnaBkoBa 3amodBa MperojaBaTeicKkata CH JCHHOCT KaTo
acHUCTEHT B KaTeJpa ,,Enextpuuecku anaparu®(,,EA*) B Enexrporexnuuecku daxynrer npu TY-Codus
npe3 2003 rox., a ot 2005 r. 3aema A/l ,,ri1. acuctent®. [lemarornueckara moAroToBKa Ha KaHaAuIaTa
BKJIIOUBA U TIPETojaBaTeNicka ASHHOCT B KaTenapa ,,EnexTpuuecku amapatu®, B KOSITO € U JTOKTOPAHT.
HayudHnara creneH ,,jokrop” mpuaoousa mnpe3 2015 r. Ha Tema ,, [lpunosicenue Ha amop@dHu MacHumuo
MeKU cniasu 6 elekmpudeckume anapamu u npeoopaszysamenu ‘. KanauaTbT B KOHKypca HMa 3HaUUM
MPENOIaBaTeNICKU ONMUT B AUCHUIUIMHUTE “ ElekTpuuecku KOHTaKT”, ,,MEHUKMBHT Ha Ka4YeCTBOTO ,
,, TeXHu4ecKa Oe30omacHOCT (aHri.)”, ,,TeXHOJIOTHH € EeJeKTPOTEeXHUKAaTa M eJIEKTpOHWKaTa (aHri.)",
,,/IKOHOMHKA (aHTIL.)“ U ,,be3KOHTAKTHU amapatu W npeodOpasysarenu (aHri.) (nokazamen AK-134,37
m.).

C To3u pe3ynraT OT Memarormyeckara JISHHOCT Ha KaHauaara, obmms Op. Touku B Tabnumara,
yIOCTOBEpsABAIla M3MBJIHEHUETO HAa MUHUMaTHUTE HauuoHATHM wu3uckBaHus oT I[I[I3PACPH wu
munumanaute uznckanus ot [IIYP3AJ] B TY-Cocdus craBa 599,34 1. nipu munumanau 430 T.

3. OCHOBHH HAy4YHH W HAYYHO-TIPUJIOKHH IPHHOCH
3.1. Monorpa¢us Ha Tema: ,CrneuupuuHd TPUWIOKEHUS HA TOPOUIATHH  JICHTOBU
MarHuTOMPOBOIN OT aMOP()HU U HAHOKPUCTAITHN MAarHUTHO MEKHU cruiaBu”’, ABanrapa-Ilpuma,
Codus, 2022, ISBN 978-619-239-705-0.
3.1.1.TIpennoxeno e usmenenue Ha cragaapt IEC 60635:1978/AMD1:1997 ED1, otHacsio ce 10
MPOMsIHA Ha CbOTHOIICHUSITA HA BRHIITHUS KbM BBTPEIIHUSA AUAMETHP HAa MarHutonposoaute k; =dy/d,,
TakKa 4ye CLOTHOIIIEHUETO Ja CTaHe II0-MaJIko oT 1.235.

CTtaHoBwuLe No KOHKYpC 3a 3aemaHe Ha Al ,maoueHT” no npoueaypa Ne E® 83 — A[12 — 60 Ctp.1076



3.1.2.1lpennoxeHa € ONTUMM3ALMI HA peXHUMa Ha TepMOoOpadOTKa Ha TOPOUIATHUTE JEHTOBH
MarHUTOIIPOBOJM KaTO MaKCHMAJIIHOTO BpeMe 3a MOJIbp)KaHe Ha KOHCTaHTHATa TeMIepaTypa ce
HamassiBa oT 40 Ha 15 MuHyTH.

3.1.3.0npenenenn ca MarHUTOMEXaHUYHUTE PE30HAHCHM YECTOTH HA TOPOUJAIHU JICHTOBH
MarHUTOIPOBOJIH.

3.1.4.1lpennoxena € HOBa KiIacH(pHUKAIMA HAa TPWIOKEHUATA HA TOPOUJATHHUTE JICHTOBH
MarHUTOIPOBOIM OT aMOP(HU ¥ HAHOKPUCTATIHU CIUIABU — TPAAULIMOHHU U CIICLIU(PUUHHU.

3.1.5.Pa3mupena e 30HaTa Ha MPUWIOKEHUS ChC CIEUU(UIHN TMPUIOKECHUs, Oa3MpaHu OCBEH Ha
ChCTAaBHU MarHUTOIIPOBO/IM, HA MaTepHall ¢ pa3IMyeH OT CTaHAAPTHHUSA 3a NPUI0KEHUETO XUCTEPE3UCEH
IIUKBJI.

3.1.6.1IpennoxeHo € HOBO CXEMHO pelleHHE 3a HaMallsiBaHe Ha 3aryoure npu BkiatouBane Ha IGBT
TpaH3UCTOpHUTE B NpeobOpasyBatenure ¢ PWM (IIMpOYNMHHO MMITYJICHA MOMIYJNAIHs), KOUTO €A OKOJIO
50% OT 4eCTOTHO 3aBUCUMHUTE KOMYTAllMOHHU 3aryou.

3.1.7.IIpennoxeH € MOJAXOJ 3a ONpENeNssHE Ha OCHOBHMTE MapaMeTpu Ha MHAYKTUBHOCTTa Ha
Jpocena ¢ HacullaHe ¢ F-xapakTepucTuka Ha MarHUTONPOBOJA.

3.1.8.IIpenokeHo € HOBO pELIeHHE 3a raJIBAHUYECKO pa3JesisiHE Ha CUTHaia Mexay Ojoka 3a
yOpaBlI€HUE U 3axpaHBallus OJIOK B CWIOBM €JIEKTPOHHM IHpeoOpas3yBaTesid, 4Ype3 TOKOB
TpaHnchopmaTop.

[To-rope nuTHpaHUTe NPUHOCH MOraT Aa ObJaT KBaTU(GUIUPAHU KATO HAYYHO-NIPHJIOKHH U
MPHUJI0KHH.

3.2. HayuyHu ny0JauKanuu no nokaszarea — I’

3.2.1. Hoxa3area I'7. B I'7.1. ce npennara na ce M3MO0I3Ba ChCTaBEH MAarHUTONPOBOJ 3a
TpaHcpopmaTopa Ha TUPUCTOPHUS ApaiiBep, KOUTO c€ ChbCTOM OT JBa TOPOUJa — U3PAOOTEHH OT CILIaBU
C pa3IM4yHa MarHUTHa NPOHUIAEMOCT M XUCTEPE3UCEH UKBII. IIpennara ce HOBO CXEMHO PEILLIEHUE C
JIpOCEJT ¢ HAaCHILlaHe, MMPU KOETO € I0Ka3aHOo, Y€ MHAYKTUBHOCTH OT MOPsAbKa Ha HAKOJIKO MUKPOXEHPH
ca JOCTaThbYHU 3a e(PeKTHBHO HaMmassiBaHe Ha 3aryOute Ha IGBT-Tpan3ucropute mpu BKIIOYBAHE —
I'7.2. JloxazaHo €, Y€ TOPOWIAITHHWTE JICHTOBU MAarHUTONPOBOJH, M3PAOOTEHH OT HAHOKPUCTAIHU
crutaBu ¢ F-xapakrepucTrka Ha MarHUTOIIPOBO/A Ca TIO-MaJKH, MO-JIEKH, MTO-CHEPTUHHO €()EeKTUBHU U
ca MOAXOAIIM 32 padoTa B yCJIOBUS Ha TOBHUIIEHa okoyiHa Temneparypa (I'7.3.). B I'7.4. ce npeara
HOBO CXEMHO pEIICHHE 3a TraJIBAHUYECKO pas3fieliiHe Ha CHIIOBHA OJIOK OT OJIOKa 3a YIpaBleHHE 4pe3
ToKkOB Tpanchopmarop. B I'7.5. ce mpesyrara HOBa rpyrna ChCTaBHH MAarHUTOIIPOBOAW Y HETHITHYHU
MPWIOKEHUST HAa MaTepHalld C JaJIeH TUIl XHUCTEPE3UCEH LMKBJI - 3aMsHata Ha Marepuan ¢ F-
XUCTEPE3UCEH IIUKBJI C TAKUBA ChC Z- XUCTEPE3UCEH LIUKBI U 0OpaTHO.

[Tpunocure B Tpyaose I'7 knacuduuupam KaTo HAY4YHO-NPUJIOKHH U MPUJIOKHH.

3.2.2. Iloka3aren I'8. I'8.1. - [lebunupanu ca u3pa3urte 3a ONpeAcsisTHe Ha HAIIPEKECHUETO Ha
MEXTyCJIOHHATA H30JIAIUsl Ha TOPOUJAITHU JIEHTOBH MarHUTOIIPOBOAM OT aMOp()HM METaTHH CILIaBU B
3aBHCHUMOCT OT THIIA HA XHUCTEPE3UCHHUS LMKBI M B 3aBUCUMOCT OT pekMMa Ha pabora Ha
marautonposona. B I'8.2., 8.3., 8.4., 8.11. u 8.12. ca mpemiokeHN CXEeMHH peLIeHUs, pa3padoTeHH B
cpelaTa Ha MpOrpaMHUs IPOAYKT PSpice 3a onpeaensiHe Ha IpenIkaTa o MOIIHOCT, 10 TOK U bIiioBaTa
rpelika Ha TOKOBUTE TpaHchopmaTopH, paboTeny Nnpu HeCMHycougaleH pexum, kakro u DC/DC
npeoOpa3zoBaresl ¢ MOCTOB MHBEPTOp — ChC M 0e3 obOpareH muon. B I'8.5. m 8.6. ce anammsmpar
BBH3MOKHUTE NPUIIOKEHHSI Ha pa3riieJaHuTe MarHUTHO MEKH U TBbpAU Matepuanu. I'8.7. — pazpaboreHo
€ HOBO CXEMHO pellleHHe 32 OTpaHUYaBaHE Ha ITyCKOBUTE TOKOBE MPH BKJIIOYBAHE HA TPpeoOpas3yBate ¢
IIMPOYNHHO-UMITYJICHa MOJYJIAIUs - C IOMOLITAa Ha JIMHEEH APOCEJ], IIYHTUPAH ¢ HACPELIHO CBbP3aH
muon. IlpoBeaeHo € cUMyNIAallMOHHO W3CleABaHe 4ype3 MporpamMHus NpoayKT PSpice Ha mpoliecure,
HaOJI0aBaHu B eNeKTpudeckara Bepura. Pa3paboTeHo € CXeMHO pelieHHe Ha TpaHcdopmaTtop 3a
npeoOpasyBaren cbc cpeaHa Touka - 1'8.8. B I'8.9. ca wm3cienBanm pe3oHAaHCHUW WHIYKTHBHO-
KalalMTUBHU TpeoOpasyBaTenu Ha Oa3ara Ha KiIeTKa Ha bymepo 3a 3apexgaHe Ha CHUJIIOBU
koHzaen3aropu. B ['8.10. ca mpeacTaBeHn HOB T KOMYTAallMOHHM anapaTH 3a 3alllUTa OT MOoKap 4pe3
OTKpPHMBAHE Ha MCKPEHE WJIM Jbra B €JIEKTpUYECKaTa BEpUIaTa, B KOSTO NMPEKbCBAYBT € CBBbP3aH 3a
3aluTa.
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[TpuHOCHTE ONpeaensiM KaTo HAYYHO-TIPHJI0KHH.

3.3. Hay4HO-N3CJIe10BATEICKHA M HHKEHEPHHU MPOEKTH
KanauaatsT B KOHKypca € peICTaBrII CIIPaBKa Ha CBOSITa MH)KEHEPHO-BHEApUTencka pabota (o6rmo 18
pa3paboTKM), B KOATO € MIOCOYWIT TEMUTE H PHKOBOUTEIIUTE HA MPOCKTHTE.

4. 3HAYMMOCT HA MPUHOCHTE 32 HAYKAaTa U MPAKTHKATA

[TocTurHaTuTe NPUHOCHU Ca 3HAYMMM 3a HayKaTa U NpakThkaTa. /loka3aTencTBO 3a TOBa ca BHEJIPEHUTE
B [IPaKTHKaTa pe3yJITaTH OT IPOBEACHUTE CUMYJIALIMOHHU U €KCIIEPUMEHTAIHY u3ciieaBanus. Jloka3zanu
ca HOBU (hakTH B TeopusATa WU NpaKTUKAaTa M ca Ch3JaJeHU HOBU Kiacupukauuu. Pesynrature ca
nyOIMKyBaHHU B MEXKAyHAPOIHU HAyYHH KOH(EPEHIIMN KaTo ¢ TOBA ca CTaHAJIU JJOCTOSHUE HA HayyHaTa
obmectBeHoCT. Llutnpanusra (6 B Hay4HH U3AaHUs, peepupanu U MHIEKCUPAHU B CBETOBHOM3BECTHU
0a3u 1aHHM C Hay4Ha WH(pOpMalKs) MOKa3BaT, Y€ KaHAUJATHT € U3BECTEH M IOCTUTHATUTE PE3yITaTH
ca I0JIE3HU 3a TEOpUATA U IPAKTUKATA.

5. Kputnunm 0eJiesKKU U NPeNnopbLKH

KbM mnpesncraBeHuTe 3a pelLEH3UpaHE TPYyAOBE HsAMaM 3a0€leXKH OT PEAAKIMOHEH W Hay4dHO-
TEeXHUYECKH Xapaktep. OueBUIHO €, 4e KaHIUAaThT € 00XBaHaJ BaKHU HayyHH obusiacTu. [IpenopruBam
Ha KaHJ#U/IaTa J]a y9acTBa B IOBeYE HAyYHH (DOPYMH B CTpaHATa M 4y KOWHA C 1€ pa3npoCTpaHEeHUE Ha
pE3yJITaTUTE OT AKTUBHATA CH HAyYHOM3CIIEI0BATEICKA JEHHOCT.

3AK/IIOYEHUE

[IpencraBeHuTe B KOHKypca Hay4YHH TPYIOBE CHIBPKAT CHUIECTBEHH PE3YyJITaTH, 32 KOETO JaBaM
MOJIOKUTETHA OIeHKa. VMa TOJy4YeHW [OCTaThYHO HAYYHO-TIPUIIOKHU M TPHIOKHU TPUHOCH.
MuHUMaIHUTE M3UCKBAHUSA Ca TOCTUTHATH, HAYKO-METPUYHHUTE IOKa3aTeld ca W3MBIHEHH U Bb3
OCHOBa HAa TOBAa HAMHpaM 3a OCHOBATEIHO Aa MpeioxkKa Ti. ac. A-p WHk. Muxaena JlumutpoBa
CnaBkoBa Ja 3aeme akajaeMu4Hara JibxHOCT ,,JJOLHEHT* nmo npodecnonanHo HamparieHue 5.2.
"Enekmpomexnuka, eleKmpoHuKa u agmomamuxa", HaydHa CieluagHocT: ,, Erexmpuuecku anapamu “,
KbM Kartenpa "Enexmpuuecku anapamu" Ha EnextporexHuueckusi (akyiaTeT KbM TeXHHYECKUS
yausepcureT — Codusi.

Jara: 5.7.2022 r. YJIEH HA KYPUTO: (n)
po. a-p nn:k. BanenTun KoJies

CTtaHoBwuLe No KOHKYpC 3a 3aemaHe Ha Al ,maoueHT” no npoueaypa Ne E® 83 — A[12 — 60 Ctp.3 076



STATEMENT

on a competition for an academic position of “Associate Professor” in professional field 5.2.
“Electrical Engineering, Electronics and Automation”, scientific specialty “Electrical Apparatus”
to Department of Electrical Apparatus

announced in SG: issue 24/25.03.2022, Procedure Noe E®83-AJ12-60
candidate: Ch. Asst. Prof. Eng. Mihaela Dimitrova Slavkova, PhD
Member of scientific jury: Prof. Eng. Valentin Genov Kolev, PhD

1. General characteristics of the scientific research and applied scientific activity of the candidate
The scientific production of Ch. Asst. Prof. Mihaela Dimitrova Slavkova, PhD, is in the scientific fields
of "Electrical apparatus". The results of the scientific research and applied scientific activity are
published under indicator B3 habilitation work - monograph on the topic: "Specific applications of
toroidal strip magnetic cores made of amorphous and nanocrystalline soft magnetic alloys", Avangard-
Prima Publisher, Sofia, 2022, ISBN 978-619- 239-705-0 (indicator B — 100 p.) and of 17 scientific
articles and reports (indicator I' — 249.97 p.). According to indicator I'7, the submitted publications are
5 in total (referenced and indexed in Scopus and/or Web of Science), and 3 of them are referenced and
indexed at the same time (in Scopus and Web of Science, with impact rank SJR 0.14+0.15). In two of
the publications the candidate is the sole author, and in the remaining 3 the author is in first or second
place (indicator I'7 - 133.33 p.), and according to indicator I'8 - 12 scientific publications (indicator I'8
- 116.64 items) in non-refereed peer-reviewed publications (co-authored). The citations for the
competition are a total of 8 (indicator /] - 65 p.), 6 of which are in scientific publications, referenced and
indexed in world-renowned databases with scientific information (indicator /12 - 60 p.), 1 is in
monographs and collective volumes with scientific review (indicator /[13 — 3 p.) and 1 citation in non-
refereed journals with scientific review (indicator /{14 — 2 p.). 1 believe that the submitted materials for
the competition exceed the minimum national requirements for holding the academic position of
»Associate Professor” and are at a high scientific, technical and professional level.

2. Evaluation of academic abilities and activity of the candidate

Ch. Asst. Prof. Mihaela Dimitrova Slavkova, PhD, began her academic career as an assistant professor
in the Department of “Electrical Apparatus” (“EA”) at the Faculty of Electrical Engineering at TU-Sofia
in 2003, and since 2005 she has held the academic position of “Chief Assistant Professor”. The
pedagogical training of the candidate also includes academic activities in the Department of Electrical
Apparatus, where she was also a doctoral student. The candidate obtained his educational and scientific
degree in 2015 “Doctor” for dissertation work on the topic “Application of amorphous soft magnetic
alloys in electrical apparatus and converters”. The candidate in the competition has significant academic
teaching experience in the disciplines "Electrical contact", "Quality management", "Technical safety
(English)", "Technology of electrical engineering and electronics (English)", "Economics (English)" and
" Contactless electrical apparatus and converters (English)" (index 2K-134,37 p.).

With this result of the candidate's pedagogical academic activity, the total number of points in the Table
certifying the fulfillment of the minimum national requirements from RILDASRB (“Regulations on the
Implementation of the Law on the Development of the Academic Staff in the Republic of Bulgaria”) and
the minimum requirements from RTCHAP (“Regulations on the Terms and Conditions for holding
Academic Positions”) in TU-Sofia is 599.34 p. with a minimum of 430 p.

3. Main scientific and scientific applied contributions
3.1. Monograph on topic: “Specific applications of toroidal strip magnetic cores made of
amorphous and nanocrystalline soft magnetic alloys”, Avangard-Prima Publisher, Sofia, 2022,
ISBN: 978-619-239-705-0.
3.1.1. An amendment to standard IEC 60635:1978/AMD1:1997 EDI1 is proposed, concerning the
change in ratios of outer to inner diameter of magnetic cores k; = d/d> so that the ratio becomes less
than 1.25.
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3.1.2. An optimization of the thermal treatment regime of the toroidal strip magnetic cores is
proposed, as the maximum time for maintaining the constant temperature is reduced from 40 to 15
minutes.

3.1.3.The magnetomechanical resonance frequencies of toroidal strip magnetic cores are
determined.

3.1.4. A new classification of the applications of toroidal strip magnetic cores made of amorphous
and nanocrystalline alloys - traditional and specific - is proposed.

3.1.5.The area of applications is expanded with specific applications based, not only on composite
magnetic cores, but also on magnetic material with hysteresis loop other than the standard one for the
application.

3.1.6. A new scheme solution for reduction of IGBT transistors turn-on losses in PWM (pulse width
modulation) converters, which are about 50% of the frequency-dependent switching losses, is proposed.

3.1.7. An approach to determine the main parameters of the inductance of the saturable choke with
the F-characteristic of the magnetic core, is proposed.

3.1.8. A new solution for galvanic separation of the signal between the control unit and the power
supply unit in power electronic converters, by means of a current transformer, is proposed.

The cited above contributions can be qualified as scientific applied and applied.

3.2. Scientific publications indicator — I

3.2.1. Indicator I'7. In I'7.1. it is proposed to use a composite magnetic core for the transformer
of thyristor driver, which consists of two toroids - made of magnetic alloys with different magnetic
permeability and hysteresis loop. A new scheme solution with a saturable choke, is proposed, where it
is proved that inductances of the order of a few microhenries are sufficient to reduce effectively the turn-
on losses of IGBT transistors — I'7.2. It is proved that toroidal strip magnetic cores made of
nanocrystalline alloys with the F-characteristic of the magnetic core are smaller, lighter, more energy
efficient and are suitable for operation in conditions of increased ambient temperature (I'7.3.). In I'7.4.
a new circuit solution is proposed for galvanic separation of the power unit from the control unit by
means of a current transformer. In I'7.5. a new group of composite magnetic cores and atypical
applications of magnetic materials with a given type of hysteresis loop are proposed - the replacement
of a material with an F-hysteresis loop with those with a Z-hysteresis loop and vice versa.

I determine the contributions of scientific works in I'7 as scientific applied and applied.

3.2.2. Indicator I'8. I'8.1. - The expressions for determining the voltage of the interlayer
insulation of toroidal strip magnetic cores produced of amorphous metal alloys are defined depending
on the type of hysteresis loop and depending on the operation regime of the magnetic core. In I'8.2.,
8.3.,8.4., 8.11. and 8.12 schematic solutions developed in the PSpice software environment are proposed
for determining the power error, current error and phase displacement of current transformers operating
in non-sinusoidal mode, as well as a DC/DC converter with a bridge inverter - with and without a reverse
diode. In I'8.5. and 8.6. the possible applications of the examined soft and hard magnetic materials are
analyzed. In I'8.7. a new schematic solution was developed for limiting the inrush currents at switching
on a converter with pulse-width modulation — via a linear choke, shunted with an oppositely connected
diode. A simulation study of the processes observed in the electric circuit was carried out using the
software product PSpice. A schematic solution of a center-tapped transformer for a mid-point converter
is developed - I'8.8. In I'8.9. ape studied resonant inductive-capacitive converters based on a Boucherot
cell for charging power capacitors. In I'8.10. ape presented a new type of circuit breakers for fire
protection by detecting sparking or arcing in the circuit in which the circuit breaker is connected for
protection.

The contributions of scientific works I determine as scientific applied.

3.3. Scientific research and engineering projects
For the competition the candidate submitted a report of the engineering and implementation work (a
total of 18 developments), in which the candidate indicated the topics and the projects.

4. Significance of contributions for science and practice
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The achieved contributions are significant for the science and practice. Proof of this are the implemented
of simulation and experimental studies results in the practice. New facts in theory and practice are proved
and new classifications are created. The results are published in international scientific conferences,
thus becoming available to the scientific community. Citations (6 in scientific publications, referenced
and indexed in world-renowned databases with scientific information) show that the candidate is known
and the achieved results are useful for theory and practice.

5. Critical notes and recommendations

I have no remarks of an editorial or scientific-technical nature regarding the scientific works submitted
for review. It is obvious that the candidate has covered important scientific areas. I recommend the
candidate to participate in more scientific forums in the country and abroad in order to disseminate the
results of his active research activity.

CONCLUSION

The submitted scientific works in the competition contain significant results, for which I give a positive
assessment. Sufficient scientific applied and applied contributions are received. The minimum
requirements are met, the scientific-metric indicators are met, and based on this I find it reasonable to
propose Chief Assisstant Professor Eng. Mihaela Dimitrova Slavkova, PhD to hold the academic
position of “ASSOCIATE PROFESSOR” in professional field 5.2. “Electrical Engineering,
Electronics and Automation”, scientific specialty: “Electrical apparatus”, at Department of Electrical
apparatus of the Faculty of Electrical Engineering at the Technical University of Sofia.

Date: 5.7.2022 1. MEMBER OF THE SCIENTIFIC JURY: (s)
Prof. Eng. Valentin Kolev, PhD
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