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1. O6mu nmosoxenusi u GuorpadpuIHN JaHHU

Kanaunatrst B 00siBeHUs KOHKYpC € poaeH Ha 23.12.1960 r., 3aBbpiiBa BUCIIETO CU 00pa30BaHUE BbHB
BMEU (TY-Codus), cnen. Enextpuueckn mammau u anapata B E® mpe3 1990 r. Ilpe3 1991 1. e
3a4MCIIEH Ha peI0BHA aClIMpaHTypa B Kart. ,,Enektpudecku mammau”. [Ipe3 1999 r. nonyvaBa HayyHaTa
CTereH ,,JoKTop™ mno crel. Enekrpuuecku mammuu, mudgsp 02.04.04. 3anouBa npodecnonannara cu
Kapuepa B Katenapa ,,Enektpuueckn mamuHu Ha E® kato acuctent (1993). IlpodecnonamHoro my
M3pacTBAaHE INPEMUHABAHE Ipe3 UIBXKHOCTUTE CT. acucTeHT (1996) u rn. acucrtent (1998). Ha
27.05.2002 BAK npu Munucrepcku cbBeT Ha Pbbarapus naBa nayunoto 3Banue ,,/JJOLIEHT® Ha ri. ac.
1-p unx. [Inamen Munanos PuzoB (ITporoxon Ne6/18.03.2002r.). Ot 2015 1o cera 3aema JITbKHOCTTA
3am. Jlexan mo Y]l Ha Enexrporexundecku dakynrer, TY-Codus. [Ipouenypara 3a 3aecmane Ha AJ]
»podecop™ e craptupana c¢ pemenne Ha KC Ha kareapa ,.Enexrpuueckn mammuu®, Ilporoxon Ne
37/08.02.2021 r., motBspaeHo ¢ pemenne Ha PC Ha ,,Enexrporexnuueckn dakynret™, [IpoTokon
Ne 11/09.02.2021 r. u ITporoxon Ne 3/24.02.2021 r. na AC na TY-Codus.

2. O61mo onucaHue HA NpeacTaBeHUuTe MATEPHATH

KanaunaTsT e npenctaBuil 3a peLeH3upase oomo 48 HayyHH TpyAa, 2 KHUTH, OT KOUTO 1 MoHOrpadus
n 1 yHUBEpCUTETCKM Y4eOHUK (B ChAaBTOPCTBO), KaKTO M CIHUCHK Ha 86 Hay4YHOU3CJEI0BATEIICKU
noroopa u paspabotku. B mexnynaponHo cnmcanue ¢ IF n SJR e orneuatana 1 ot pabGortute, B
MeXITyHapoaHHu KoHpepeHmu ¢ SJR ca npencraBeHn 2 HaydyHU TpyJa, 3 ca CaMOCTOSITENHH, a B 13 ot
KOJIGKTUBHUTE MyOIMKalMK KaHAUIAThT € Ha 1 mscro. [IpuemMar ce 3a perieH3upane 48 HaydHU TpyAa,
oT kouTo 14 ca pedepupanu B HayyHa 0a3a maHHH Scopus, a 34 B HepedepupaHu H3AaHUS C HAYYHO
pelieH3upaHe, KOUTO ca U3BbH MOHOTpadusiTa U ce OTYUTAT MPH KpailHaTa OLeHKa. JJombIHUTENHO ca
npeacTaBeHu 7 Opost pedpepeHnn 1 CIy>KeOHU OeNIeKKH (B MET OT TAX Ca BKIIIOUCHH 38 BHEAPSIBAHUS B
pa3IUYHU OBIATAPCKU U UYKIECTPAHHU QUPMH).

3. O0ma XapakTepHCTHKA HA HAYYHOM3CJEJ0BATEJICKATA H HAYYHONPHJIOKHATA JAEHHOCT HA
KaH/IU/1aTa

B HacTosAmms KOHKYpC KaHIUAATHT npeacTass | MmoHorpaduu: ,,CbBpeMeHHH N30 1alIHOHHU CHCTEMHU
32 BHCOKOBOJITOBH ejleKTpudeckd MammHu®, ISBN 978-619-239-245-1 u yHHUBEpPCUTETCKHU
yueOHUK: ,, KoMmIOTbpHO MoiesInpaHe Ha nmoJeTa U npouecu®, ISBN: 978-619-167-158-8.

Monorpadusita e pazpaboreHa B 6 riaBu Ha 6azara Ha npoydeHu 50 Tpyaa v TUYHUS OTIUT HA aBTOpa
B IIPOCKTHPAHETO HA EIEKTPUIECCKHN MAIIMHU. B Tpyna e HampaBeHOo 3aAbJI004YEHO TPOyYBaHE U aHAIIU3
Ha CBOMCTBAaTa Ha W3IMOJ3BaHUTE B CBETOBHATA NMPAKTHUKa M30JAIIMOHHHU CHCTEMHU. AHAIM3UPAaHU ca
CTPYKTypara, CBOWCTBATA, MAPAMETPUTE, PE3YITATH OT U3MHUTAHUSI U OCOOCHOCTUTE B TEXHOJIOTHUATA HA
MPOU3BOJICTBO HAa JIBa OCHOBHHM BHIAa TEPMOPEAKTUBHH H30JIAIMOHHU CHCTEMH HW3BECTHH O]
HaumeHoBaHueTo “RR (resin rich)” u “VPI ( vacuum pressure impregnation )”’. HammpaBeHo e poy4BaHe
Y aHaJM3 Ha MaTepUAITUTE U3IIOJI3BAHN TIPU U3pa0OTBaHE HA U30JIAIIMOHHHI CHCTEMHU 32 BUCOKOBOJITOBH
Maman o RR u VPI texnonoruu. JlocturHato e 10 M3Boja, 4e MaTepUaad C €IHAKBH WU MHOTO
ONM3KM KayecTBa CE€ MPOU3BEKIAT TOJ pa3iMdyHu (UPMEHH HAMMCHOBAHUWS, IMOPaTud KOETO ca
aHAJIM3UPaHU CBOMCTBaTa Ha MaTEpPHaH, KOUTO MMAT HAH-roJsIMO pasmnpocTpaHeHue B Pbwirapus.



Ilokazanu ca pesyntath oT (U3MYECKO MOJEIMpaHe Ha cucrtema kiac F 3a BHCOKOBOJITOBH
€JIGKTPUUYECKU MAIIMHU 3a HampexkeHus ot 3,3 mo 13,8 kV. Ha Ga3ata Ha HampaBeHHUTE aHAIM3U U
(bu3n4ecKo MoJeIMpaHe ca pa3pabOTEeHN HAKOJIKO BAPMAHTH Ha U30JallMOHHU CUCTEMHU. Te ca BHEPEHU
IIpY IIPOU3BOJCTBOTO HAa HOBHM BUCOKOBOJTOBM EJIEKTPUYECKM MAIIMHU WIM TpU IMOAMSHATA Ha
CTATOPHUTE HAMOTKH HAa CHHXPOHHU TI'€HEpaTOpM W ACUHXPOHHHU JBMraTeld, KOUTO ca Ouin
€KCIIJIOaTUPAaHU B IPOAbJDKEHUE Ha noBede oT 40 roaunu. Upes npuiaraHe Ha CbBPEMEHHU METOU €
M3CJEIBAaHO U aHAJIM3UPAHO Pa3IpeesIEHUETO Ha €IEKTPOMarHuTHOTO M TEMIIEPAaTypHOTO 1osera B 6
kV 1IBYCKOPOCTHM aCHHXpPOHHHM [BUTATENM, NPU KOUTO H30JalMsATa HAa CTaTOpHAaTa HaMOTKa €
MoJAMEHEHA C HOBa, pa3paboTeHa u mpousBeacHa no VPI rexHomorus.

Y4eOHUKBT € ChCTABEH CHIVIACHO JIEKIIMOHHMS Marepuai Ha Kypca ,,KoMmoThpHO MozaenupaHe Ha
MPOLECH Y TIOJIeTa*, KaTO BKJIIOYBA M YACT OT JICKIIMOHHMS MaTepuaj NpenoiaBad B Kypca no “Uucnenu
METOJI ¥ MOJIeNIMpaHe Ha Bepuru u nosueta (1. BHuManuero e HacO4eHO KbM MpUiIaraHe Ha METo1a Ha
KpallHU eJeMEHTH 3a H3CJelBaHe Ha eJjekTpuyeckd MmamuHu. [lokasaHu ca MaTeMaTH4yecKuTe
AJIrOpUTMHU, C KOMTO YHUCIEHO Ce MOACIIMPAa MArHUTHOTO IIOJIC B ACHHXPOHHU JABUTATCIIN. AJIFOpI/ITMI/ITe
ca MPWIOKUMHU 32 MOJEJIMpaHe Ha €JIEeKTPOMAarHUTHOTO TOJ€ U B CHHXPOHHM MAlllUHU. YYEOHUKBT
OTpa3siBa pa3riieKJaHETO HAa TeMaTHKaTa B HAlllaTa U 4Yy)KJECTpaHHATa JINTEPATypa, KaKTO U HIKOU
W3cleBaHus Ha aBTOPUTE

[IpencraBeHnuTe B KOHKypca TPyJIOBEe M pa3pabOTKuW Morar ga ObaaT cneuuuiupaHd B 3 Hay4YHH
00JIaCTH KaKTO CJIEBA:

H3ciaenBaHe M aHAJIHU3 HA ACHHXPOHHH, CHHXPOHHH, MIOCTOSTHHOTOKOBH €JIEKTPHYECKH MAIIIMHYA H
TpaHc(hoOpMaTOpPH, MOCPEICTBOM METOIU 332 KOMIITHPHO MOJEJIHpPaHe HA eJeKTPOMATHUTHU H
TeMIePATYPHU 0J1eTa — Ta3u 00JacT OT ACHHOCTTA Ha KaHauaaTa ooxsamia 37 tpyna [1, 5, 6, 8,9, 10,
11,12,13, 14,15, 17, 18, 21, 22, 23, 24, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 44,
S1, S2, S3]. - CeurHocTTa Ha Pa3pabOTKUTE B Ta3u OOJNACT € Ch3JaBaHE HA METOIU W IMOAXOIU 3a
W3CJIeIBAaHE M aHaIW3 Ha peAulla MapamMeTpu M XapaKTePUCTUKH Ha EJNEKTPUYECKH MAIWHUA WU
TpancopmaTtopu. MeToauTe U MOAXOAUTE CE CHCTOAT OT JBa eTama. B mbpBHUS eTam ce M3MOoJ3Ba
YHUCIICHO MOJICIMPAHE Ha €JICKTPOMArHUTHU W TEMIIEPATypHHU IOJIETa, 32 KOATO IeJI ca pa3paboTeHU
cboTBeTHU 2D unu 3D xoMmioThpHU MoJenu. BbB BTOpHs eTan ce mpuiiarat coOCTBeHH MaTeMaTHYHU
QITOPUTMH B CHOTBETHU CO(PTYEPHU MIPHIIOKEHUS 32 00padOTKa Ha YHCIICHUTE PE3yJITaTH B CpeliaTa Ha
nporpamuus e3uk Fortran, Matlab/Simulink u Excel.

H3cienBaHe W _aHAAM3 HA MPOLECH B €JeKTPUYECKH CHCTEMH, KOUTO ChAbPKAT eJeKTPHYECKH
MAIIHHU M TPAaHC(HOPMATOPH — B Ta3H 00JIACT KaHAWIATHT € TpeacTaBwi 7 Tpyaa [2, 3, 7, 19, 20, 25,
26]. TpynoBere ca MOCBETEHW Ha M3CJICABAHMS M AHAJIM3U HA MPEXOAHU U HECUMETPUUYHU PEKUMH B
€JIEKTPUYECKU CHUCTEMHU, B KOUTO OCHOBHHU €JIEMEHTU Ca ACUHXPOHHU JIBUTaTeNld C TOJIIMa MOIIHOCT,
CUHXPOHHHU TypOoreHepaTopu u TpanchopmaTopu. M3cnenBanusra ca npoBeieHN OCPEACTBOM:

v' cOOCTBEHH KOMIIOTHPHH MOJENH, Pa3paboTeHn B cpenara Ha Matlab/Simulink, upe3 kouro ca
W3CJICIBAHU TPOIIECUTE MPHU MPEBKIIOYBAHE HA 3aXPaHBAHETO HA TPYMHU OT MOIIHU TOMIICHH
arperaT, 3aJIBUKBaHH C ACHHXPOHHU JBHUTaTEIH 33 CPEITHO HAITPEIKEHHUE U MPOLIECUTE CBhP3aHU
C TIOSIBSIBAHETO HA HECUMETPUS B JIMHECHHHUTE U (ha3HU HAMPEIKEHHs HA NIMHUTE, 3aXpaHBaIllX
ChOPBHKCHHUATA OCUTYPSIBAIIM Oe30MacHaTa paboTa Ha IisjlaTa CUIIOBA YCTAHOBKA Ha HEPaOOTeEIl
TypOoreHeparop B ctpareruuecku ooexktu oT EEC;

v pa3paboTeHu B 1JaOOPATOPHHU YCIIOBUS EKCIIEPUMEHTAIHN MOJIEITH 38 (PM3HIECKO MOJIETMPaHE Ha
MPOLIECUTE B H3MEPBATEIHU HAIMPEKEHOBU TpaHCPOpPMATOPH TpPH KBCO CHEIUHEHHE B
OBbPBUYHUTC UM HAMOTKH.

ChbBpeMeHHU M30JAIMOHHN CHCTEMH 32 BHCOKOBOJITOBH €JeKTPUYECKH MAIIMHM — B Ta3u 001acT
KaHAuaaTa e mpeacTaBuil MoHorpaduden Tpyn [M1], KOHWTO € MOCBEeTeH Ha pa3paboTBaHe, U3CIIEBAHE




U BHEIPSIBAHE HA CTPYKTYPH HA M30JIALIMOHHM CHUCTEMH 3a BUCOKOBOJTOBM E€JIEKTPUYECKU MAILWHHU.
HanpaBeno e npoyyBaHe M aHainu3 Ha uU3NOA3BaHUTe B Pbbiarapus u cBeTa TEpMOpPEAKTUBHU
M30JIAIIMOHHU CUCTEMHM C KJIac Ha TOIUIOYCTOWYMBOCT F M TEXHOJIOTMHTE 3a TAXHOTO IPOU3BOJACTBO.
[IpoyueHn ca u ca aHaIM3UpPaHU XAPAKTCPUCTUKUTE Ha JOCTHIHM B Pbbarapus wu3oiannoHHU
MaTEepHaIIU, OCUTYPSIBAIM IOCTUTAHETO HA NTapaMeTPU Ha U30JIALIMOHHUTE CUCTEMU OT TO3M THUI. Upes
KOMITIOTBPHO MOJEIMPAHE Ha CUIOBOTO BB3IEUCTBUE HA €IEKTPOMAarHUTHOTO I10JIE BbPXY CTaTOpHATA
HaMOTKa € omnpezeneHa JaedopMalyara Ha YEITHUTE ChEIMHEHMs B aKCHaJHA U pagualiHa IOCOKa.
[Tonmyuenure pe3ynTaTH MO3BOJSABAT Ja C€ Jajie KaueCTBEHA OIIEHKA 3a CIIOCOOHOCTTA Ha M30JIAUATA
UM J1a U3ABPKU MEXaHUYHOTO Bb3ACHCTBUE O€3 /1a ce Moyyar MyKHaTHHU B Hed. [Ipuioxen e meron
3a aHAIM3UpaHE Ha TOIUIMHHOTO HATOBapBaHE HAa OTICJIHUTE YaCTH HA M30JIalMsATa Ha CTATOpHATA
HaMOTKa, u3n0a3Bay 3D KOMIIOTBPHO MOJENIUPAHE HA TEMIIEPATYPHOTO IOJIE.

4. OneHka Ha Megaroru4eckara moaAroToBKa M AeiHHOCT HA KaHauaaTa

[IpenomaBaTenckara cu aeiHOCT noil. PusoB 3amouBa mpe3 1991r. koraTto € 3a4uciieH Ha peloBHA
acIMpaHTypa B KarT. ,,Enekrpuueckn Mammau”. KbMm HacTosdmus MoMeHT € Bozew jexkrop B OKC
,bakamaBbpp Ha OUCUMIUIMHUTE ,Enexkrpuyecku w™ammuau 1%, | EnekTpuuecku wMammHu 2%,
,,KOMIIOTBPHO MOJIENIMpaHe Ha TOJeTa U MPOIecH Ha OBITapCKU €3UK U ,,ENeKTpUuecKr MaliuHH ¢
€JICKTPOHHO yTpaBiieHue  Ha Obirapcku u anriuiicku e3uk. B OKC ,,Maructsp® € Bojeny JeKTop Ha
nuctumIuHuTe ,,00001IeHa TEOpUsl Ha eNeKTpudeckuTe MamuHu, ,,CUHTe3 Ha eIeKTPOMAIINHHU
CHUCTEMHU C E€JIEKTPOHHO ymnpaBieHue u ,,YUCIIeHH METOAN W MOJEIIMPAHE Ha Bepuru u nosera 1 Ha
ObATapcKy U aHTIMCcKU e3uk. KanauaatrsT e chaBTop Ha 1 yuebHuk: ,,KOMIIOTBPHO MOETUpaHe Ha
nosiera U mpouecu, ISBN: 978-619-167-158-8., npeanazHaueH 3a TUCHUIUIMHUTE ,,KOMIIOTBPHO
MOJIEJIMpaHe Ha MoJieTa W mpouecu™ u ,,YucieHn MeToau M MojeinupaHe Ha Bepuru u mojera [1°.
[lenarornuyeckara MoAroToBKa Ha KaHAWJaTa € HA MHOT'O BUCOKO HMBO. TOH € MpU3HAT CrieluaiucT 1
€KCIIepT B 00JacTTa Ha €JCKTPUUECKUTE MAIIMHU U KOMIIOTHPHOTO MOJICTHPAHE HA TIOJIETa U MPOIIECH.
Kannuaaret e yyactBan B pa3pabOTBaHETO Ha YUEOHMTE IJIAHOBE, KAKTO M Ha yUeOHUTE MporpamMu Ha
ropenocouyeHutre aucuviuinHA. Jloun. PH30B € ChpbKOBOAMTEN HA JBaMa YCIEIIHO 3alllUuTHIIN
TOKTOPAaHTH, KOUTO B MOMEHTa ca mpenogaBarenn B Enexkrporexnndecku ¢axynter Ha TY-Codus.
Egunust e rn. acucteHT B Kareapa ,,OO0mIa eneKTpOoTeXHHKa®, a BTOPUS — AaCHCTEHT B KaTelpa
»EJIEKTPUYECKH MAIIUHU ‘.

Hsrpaxaane Ha ja0opaTopHa 0a3a — KaHAWJATHT € Yy4yacTBal B Ch3JaBaHe M pa3BUTHE Ha
nabopaTtopusTa 1o KoMmoTbpHO KOHCTpyHpaHE U MOJICTTUPAHE Ha €IEKTPUYECKH MAIIUHH.

3aemMaHM AIMMHUCTPATHUBHM JLIbKHOCTH B TY-Codusi — 3amectHuk Jekan no Y/ na ED.

5. OcHoBHM HAYYHH ¥ HAYYHO-NPUJIOKHH MPHHOCH
5.1. MOHOI'PA®NA

5.1.1. ,,CbBpeMeHHHU U30JIAUMOHHU CHCTEMHU 32 BUCOKOBOJITOBH €JIEKTPUYECKH MAIIMHU
ISBN 978-619-160-934-5

Havyunu npunocu

v’ Paspaborenu ca 3D KOMIIOTHPHU MOJIEIH Ha aCMHXPOHEH JBHMIATEN, U3MOJI3BAIlU METOIA Ha
KpaifHUTE eIeMEHTH, Ype3 KOWTO ca MPOBEICHU U3CJIECIBAHUS Ha!
® CJEKTPOMAarHUTHOTO TMOJ€ M CHJIOBOTO MYy BB3JACHUCTBUE BBPXY HAMOTKUTE Ha
JIBUTATEJIS;
u TeMHepaTypHOTO II0JIC U TOIINIMHHOTO HaTOBapBaHe Ha HU30JalusTa Ha CTaTOpHaTa
HAMOTKa Ha JIBUTATENI;
HayuyHo-npuJI0KHHM IPHUHOCH:

v PaspaboreHa, W3Clie[BaHa M MPEIOKCHA € OpPUIMHAIHA CTPYKTypa Ha H30JallMOHHH
CUCTCMHU 3a BHCOKOBOJITOBU CJIICKTPHUYCCKH MANIWHU, KOUTO HAIIBJIHO OTTOBaApsiAT HaA
ChBPEMEHHHTE TEHACHIIMU 10 OTHOIICHHE Ha YBEJIMYaBaHE HA JHCICKTPUYHATA SKOCT,



HaMaJjsiBaHe Ha Jae0OeluHaTa Ha M30JalMsATa, NMOBUIIABaHE Ha TOIJIOYCTOMYMBOCTTA U
BJIarOYCTOMYMBOCTTA HA U30JAIMATA HA CTATOPHUTE HAMOTKH;

v' Jloka3aHo e, 4e NP U3MOJI3BaHEe Ha M30JIAIIMOHHA CHCTEMA TPOU3BEICHA M0 TEXHOJIOTUSTA
VPI (vacuum pressure impregnation), ce nocrura 10 30% yBennyaBaHe Ha MOILIHOCTTA Ha
CUHXPOHHHUTE XHUJIPOT€HEPATOpU CIPSIMO H30JIAllMOHHA CUCTEMa IpOM3BEJeHa IO
texHonorusitTa RR (resin rich), mpu 3ama3Bane Ha cpefHaTa CTOMHOCT Ha MPErPsSBAaHETO Ha
CTaTOpHaTa HAMOTKa HaJl TEMIIEpAaTypaTa Ha OKOJIHUS Bb3yX;

v’ HampaBeH e TeXHHYECKA aHAIN3 Ha ChBPEMEHHHUTE W30JIAI[MOHHU CHCTEMU 3a €JIEKTPHICCKH
MaIllMHU 332 BUCOKO HaIpeXeHue, KOMTO MMoKka3Ba, 4ye B TEXHUUYECKO OTHOLIEHHE C I0-100pHu
MoKa3aTesy € U30JallMoOHHaTa cucTeMa u3pabotena o “rexsonorus VPI ( vacuum pressure
impregnation )”;

v' Pa3paboTeH ¢ alropuThM, KOWTO MO3BOJISIBA B €Talla HA MPOCKTHPAHE M KOHCTPyHpaHE Ha
eJIEKTPUUYECKUTE MAIIMHU Ja ObJe omnpezeneHa aedopMalusaTa HAa 4YETHUTE 4YacTH Ha
CTaTopHaTa HaMOTKa, BCIICACTBHE HAa CHJIOBOTO BB3JICHCTBHE HAa €JIEKTPOMAarHUTHOTO IOJIE.
AHanmu3bT Ha pe3yATaTUTE NO3BOJIABA J]a CE HAIPAaBU KaueCTBEHA OLIEHKA 33 CIIOCOOHOCTTA Ha
M30JIAIMATAa a2 U3IbPKM MEXaHMYHOTO BB3JCicTBHE 0€3 Ja BIOLIM W30JIAMOHHHUTE CH
CBOMCTBA,;

v' TlpemiokeH € MOJXOJ 3a ONpeesssHe Ha TOIUTMHHOTO HATOBAPBAHE HA OTICIHUTE 30HH B
M30JIalMsATa Ha CTaTOpHaTa HaMOTKa, KOWTO IMO3BOJISIBA IPU NMPOEKTUPAHETO HA HOBU MM
NOAMSHA Ha CBHILECTBYBAIIM H3O0JAIMOHHH CHUCTEMH Ja C€ INpearnpueMaT HEOoOXOAUMHUTE
MEpKH 3a o0e3redaBaHe Ha BUCOKA HAJIEKTHOCT Ha CUCTEMATa U Ha eJIEKTpUUYEeCcKaTa MalllnHa
KaTo LsI0.

IpnjaoKkHU NPUHOCH:

v Pa3paboTeHH ca BapHaHTH [0 OTHOIICHHWE Ha CTPYKTypaTa Ha HM30JAIIMOHHHUTE CHUCTEMHU,
KOUTO Ca BHEJPEHHU, KAaKTO MPH MPOU3BOJCTBOTO Ha HOBU XUJIPOTEHEPATOPU U ACHHXPOHHU
JIBUTaTEeIM, TaKa U MPU IPOMSHA HA CTATOPHUTE HAMOTKHU Ha CHILECTBYBAIH €IEKTPUUECKU
MaIlUHU.

v TloBumieHa € HaISKIHOCTTA HA €JIEKTPUYECKHTE MAIIMHU pabOoTelM B OKOJHA cpela ¢
roJisiMa BJIAYKHOCT M BUCOKA TEMIIepaTypa.

5.1.2. 3axkir04eHHe OTHOCHO MOHOTPA(UYHMA TPYI

[IpencraBenata MoHOrpadus OTroBaps Ha HM3UCKBAaHUATA 1O 00€M, ChABP)KAaHHE M KadecTBO 3a
MOHOTpauyeH TPyl KaTo CYUTaM, Ue TS € JIMYHO JeJI0 Ha KaHauaara. BkitoueHure B Hesl IpOy4BaHMUs,
W3CJIEBAaHUS M aHAIM3HU ChC ChBPEMEHHU METOAU OMX OTHECHJ KbM JOKa3BaHE C HOBH CpEJCTBAa Ha
CBHILIECTBEHU CTPAHU Ha BeUe CHIIECTBYBAIM HAYYHHU 00JIaCTH.

5.2. TpynoBe u3BbH MOHOTpadusira.

B cnpaBkara 3a HayyHWTE NPUHOCU HA TPYJOBETE MPEICTABEHM B KOHKypca Ca IOCOYEHH Hay4HH,
HAYYHO-TIPWJIOXKHU U IpUiIokHA. DopMynupaHuTe TaM MPEeTEHIIMK Ha aBTOpa IpueMam 0e3 3a0eeKKU
KaTo OMX MCKaJ Jja 10coYa MO-ChILECTBEHUTE OT TSIX:

Havyuu npuHocH

e [lomoOpen e meronsT Ha Pohl 3a m3umcisiBaHe Ha MarHWUTHATa MPOBOJMMOCT Ha BB3AYIIHATA
MEXIMHA B Ha3b0eHa KOHCTpYKLUs. ToBa momo0peHne mo3BoJisiBa peuiia CJI0XKHH Cilydan 1a Obaar
JIPACTHYHO OTIPOCTEHH 32 MPAKTUIECKO IMPUIIOKEHUE;

L4 CLSI[&)IGH € MCTOJ 3a OIIPCACIIAHE HA ITYJICAHUOHHUTC 3aFY6I/I B CTOMaHAaTa Ha pOTOpa Ha CHHXpPOHHA
MalivmHa ¢ OTYUTAHC Ha Pa3JIMYHOTO HACHIIAHC HAa OTACIHUTC 30HU B MarHMTHAaTa BE€pUra U pcajiHu
myJicCallui Ha UHAYKOHATA IIPHU BBPTCHETO MY,

e Pa3paloTeH € MeTOA 3a ompeleisiHe Ha BpeMeBUTe (QyHKIMU Ha (ha3HUTE MOTOKOCLEIUICHUS C
OTUMTAHE HAa PEAJTHOTO HACHILAHE HA OTAEIHUTE y4acThLM HA MarHUTHATa BEpUIa HA CHHXPOHEHU
TypOOreHepaTopy, CAHXPOHHU JABUTATENIH C IOCTOSIHHU MarHUTH.



Cp31aneH e MeTO. 3a M3CIeABaHE Ha BIMSHUETO HA KOHCTPYKIUATA HA HAMOTKA HUCKO HAIPEXEHHUE
BBPXY XapMOHUYHHU ChCTaB Ha HAMOTKA BHCOKO HAIpeXeHHUEe B TpaHC(POPMATOPH NMPH ChbBMECTHATA
UM paboTa ¢ HIHBEPTOPH, T€HEPUPALLIH HAIIPEKEHHUE C PA3IMUCH XapMOHUYEH ChCTaB.

Cp31aneH € MeTo/ 3a U3CJIEIBaHE Ha IPEXOAUTE IIPOLIECH, ITPH NIPEBKIIIOYBAHE HA 3aXpaHBAHETO Ha
ACUHXPOHHU JBHUraTeld, Ype3 KOUTO ce OIpeieNs ONTUMaIHATa POIBJKUTEIHOCT HAa OE3TOKOBHS
MHTEPBAJI, KOATO 1€ rapaHTHpa yCTOHYMBa paboTa Ha IOMIICHUTE arperaTu;

Pa3paboreH ¢ HOB MOAXOJ 3a OMpEJCNITHE Ha 3aryOMTe B CTOMaHAaTa Ha CTaTOPHHUTE 3bOM B
CUHXPOHHH J[BUTATEIIM C OTYUTAHE HA PEATHOTO HACHI[AHE HA CTOMaHaTa [0 BUCOYMHA Ha 3b0a;

Cp3azieH € HOB METOJ 3a M3CJIe[BaHE Ha HeOAJaHCUPAHU CWIIHM C €JIEKTPOMAarHUTEH XapakTep,
JieficTBaIM BbPXY POTOPUTE Ha BEPTUKAIHU CHHXPOHHH XUIPOT'€HEPATOPH;

Cp3aazieH € HOB METOJ] 32 CPAaBHUTEJICH aHAJIN3 HAa O0€3YETKOBU PEaKTHBHU JABUraTeNu, 0a3upaH Ha
KOMITIOTBPHO MOJENUpPAaHe Ha EJEKTPOMArHUTHOTO II0JIE Ype3 METOoAa Ha KpallHM eJIeMEHTH.
Kpurepuu 3a cpaBHEeHHUs ca CTATUYHUS €JIEKTPOMArHUTEH MOMEHT, COOCTBEHAaTa MHAYKTUBHOCT Ha
cTaTopHa (asza ¥ XapaKTepUCTUKUTE Ha U3MOJI3BAHUS HHBEPTOD;

Pa3paboreH e moaxo/1 3a U34KCIsABaHE Ha MHYKTUBHOCTTA HAa KAHAJIHO pa3celBaHe U UHIYKTUBHOTO
CHIIPOTUBIJICHNE HAa KaHAJIHO pa3ceiiBaHe Ha CTaTOpPHA HAMOTKA Ha CUHXPOHHU XUJPOTE€HEPATOPH.

Jlokazana e xumoresara, ye IMopaau ocoOeHOoCcTUTe B paboTa Ha BB3OYIUTENHHUS CHUHXPOHEH
reHepaTop C BBPTAIL c€ M3IPABHUTEN, C€ MMOJy4YaBa TojsiMa IyJcalus Ha MarHWTHATa WHAYKIHS B
MOJIIOCUTC Ha MHAYKTOpa U 3L0UTE Ha KOTBaTa, AbJDKallKM C€ Ha MNEPHUOANYHO IMOBTAPAMIOTO CC
pa3MarHuTBaIIO JeHCTBUE HA TOKA B KOTBATA.

Hav4yHo-IPHJIOKHY NPUHOCH

Pa3paboTrenu ca anroputMmu 3a onpeaensiHe Ha XapMOHUYHHUS ChCTaB HA MAarHUTHATA UHIYKIUS BHB
BB3MIyIIHATA MEXKIUHA U €IEKTPOJIBIDKEIINTE HANIPE)KEHUs, Oa3upaHu Ha ChbBPEMEHHU METOIM 3a
KOMITIOTBPHO MOJIEJIMpaHe Ha eJIEKTPOMArHUTHOTO TI0J€ B CHHXPOHHU TypOOreHepaTopH,
CUHXPOHHHU U aCHHXPOHHU XHUIPOTEHEPATOPH, CHHXPOHHH JBUTATEIU C MOCTOSSHHUA MarHUTH;

Pa3paboTren € KOMIUIEKCEH MOIXOJl 32 MOJAEIHMpaHE W CUMYJAIUs Ha 3aJBMXKBAIN CHCTEMH ChC
CUHXPOHEH JIBHTaTeN C TOCTOSHHU MAarHUTH, EIIEKTPOHEH TpeobpasyBaTenl W ympaBlsBaiia
MOACHCTEMA;

Cp3maneH € HOB MOAXOJA 3a ONPENENISHE Ha IOTOKAa Ha pa3ceiiBaHE B MEKIYIOIIOCHOTO
IIPOCTPAHCTBO, M3IOJ3Ball METOAA 3a YUCIEHO MOJAEIMPAHE HAa MarHUTHOTO TOJ€ B CHUHXPOHEH
XHJIPOT€HEPATOP B PEKUM Ha HOMUHAJIHO HATOBAapBaHE NPU MHIYKTHBEH XapakTep Ha TOBApa;

PazpaboTeHu ca KOMIIOTBPHU MOJIeNH, 0a3UPaHU HAa METO/Ia Ha KpalfHUTE €JIEMEHTH 32 OIpeIeNIsIHe
Ha €JIEKTPOMAarHUTHaTa CUja NP HEpaBHOMEpHA BB3AyLIHA MEXAWHA U HEMHOTO BIUSHUE BBPXY
MEXaHUYHUTE HATOBAapBaHMs HA OCHOBHUTE BB3JIM OT KOHCTPYKIUATA HA CHHXPOHHH I'€HEPATOPH;

PazpaboTena e meronuka 3a M300p Ha THUIIA Ha POTOpa NMPHU NMPOEKTHPAHE KAKTO HA €IWHUYHU
o0pa3uy, Taka U Ha CepUsi CUHXPOHHU XUAPOTEHEPATOPU ChC CPEHA MOLIHOCT;

Pa3zpaboTeH e anropuTbM 3a aHadu3 Ha €(EKTUBHOCTTA HA CUHXPOHHU MAIIWHU C MOCTOSHHU
MarHuTH C pa3IndHU CTATOPHU HaMOTKHU. HampaBeH e u3BOBT, 4e PU KOHCTPYKIMS ¢ IIecTda3zHa
HAMOTKa C€ TIOCTUra Hai-m1o0po ChUETaHME MEXIY IIOCTUTAaHETO Ha J00pU EHEepruiiHu
XapaKTEPUCTUKHU U CTOMHOCT Ha TOMBJIHUTEIHOTO 000pY/IBaHE;

CT>3I[8.I[CH € MoAxoJ 3a OHNpCACIIHC Ha IMOTOKa Ha pa3ce17113aHe MCKAY MNOCTOAHHUTC MArduTu B
3aBUCHUMOCT OT O(bOpM?IHCTO Ha yKpenBamugd MOCT B CHHXPOHHHU MAallIMHU C ITIOCTOAHHHU MAarHvuTH,

Pa3zpaboTeH e MaTeMaTH4eH aJrOpUTHhM M ChOTBETHA MPOrpaMHa peaju3alus 3a aBTOMaTU3UPaHO
M3YHCIISIBAaHE Ha aKTUBHOTO M WHAYKTHBHO CHIIPOTHBIICHHE Ha pa3ceiiBaHe Ha JBIOOKH POTOPHU
KaHaJIM ¢ pa3ianyHa Gopma;

Pa3pa60TeH € ACUCUMCTPHUYCH KBa3UCTALITMOHAPCH MOJCI 3a U3CJICABAHC HAa MArHUTHOTO II0JIC B
30HAaTa Ha YCJIIHUTC YaCTU HA CHUHXPOHCH XHAPOTCHECPATOP. OHpC)ICJ'IeHI/I ca HU3MCHCHUMATA Ha



TOKOBUTEC IINTBTHOCTH HA 6aHI[a)KHI/ITe IPBCTCHU 110 IBC HAIIPEYHU OCH. W3uucienn ca TOIIMHHATE
3ary61/1 H € OIIPCACIICHO TAXHOTO BJIUAHHUC BHPXY U30JIallUATA HA GaHI[a)KHI/ITe MMPBCTCHU,

e PazpaboreH e HOB TMOAXOX 3a ONTHMHM3UpAaHE MHTEpBajla Ha MPEBKIIOYBAHE Ha
MOJTyIIPOBOTHUKOBHUTE KJIFOUOBE TPH YMPaBICHHE Ha TMOCTOSHHOTOKOB OE3YETKOB IBUTATEN C
MOCTOSIHHU MarHuTH B potopa. [lonyuenu ca 3aBUCUMOCTUTE Ha TIOTOKA Ha pa3ceiBaHe U MOTOLUTE
M0 HaJUTh)KHATA W HaIpedyHaTa OC Ha JBHUraTeNs OT bI'bJia HAa 3aBbpPTaHE HA POTOpA B paMKHTE Ha
KOMYTAIlMOHHUSI UHTEPBAJ;

e (p3aa/eH € NOAX0J 3a MAaKCUMAJIHO HaMajsiBaHE Ha 5 U 7 XapMOHMIIH, IOCPEJICTBOM ONPEEIIIHE
Ha HeoOXOAMMOTO Jeda3zupaHe Ha TOKOBETE B JIBETE HE3aBUCUMM 3MI-3al HAMOTKHM 3a HHMCKO
HanpeXeHue MpH TpaHcHopMaTOpH U3IMOI3BAHU BB (DOTOBOJITAMYHY LIEHTPAIIH.

IIpHUJI0KHU NPUHOCH

e PazpaGoTeHuTe anropuTMH M MOAXOJH, U3MOJI3BAILM METOAMTE 33 KOMIIOTBPHO MOJEIHpAHE, ca
IIPWJIOKHMMH B €Tala Ha MPOEKTUPAHE 3a ONpPEACISIHE HA PEINLIA XapaKTEPUCTUKU U NTapaMeTpu Ha
eJIEKTPUUYECKH MAIlIUHU;

e PazpaboTeHus noaxoA 3a n3cieBaHe Ha BUOPAIMHU B JIAr€pHUTE BH3JIU € BHEJPEH IIPU IPOEKTUPAHE
Ha KOHCTPYKIUH XUAPOTE€HEPaTOpH, TpousBexaanu B “Ennpom 3EM* AJl;

e Pesynrature OT M3CieABaHUATA Ha KauecTBaTa Ha SBHOIOJIOCHU M HESIBHOINOJIIOCHH CUHXPOHHU
XMJIPOT€HEpAaTOPH C€a BHEJIPEH NpPU NPOEKTHPAHE U TMPOU3BOJICTBO HA HOBU KOHCTPYKLUHU
xuzaporexneparopu, npoussexaanu B “Ennpom 3EM*“ A/l u UXb , Enextpux AJl;

e PazpaboTeHH ca CHOTBETHM MAaTEMaTHYHHU AITOPUTMHU M COPTYEpHU NPWIOKEHHS B cpelnaTra Ha
nporpaMuus e3uk Fortran m Excel 3a u3umcisiBaHe Ha myJCallMOHHHUTE 3aryOM B poTOpa Ha
CUHXPOHHA MallliHa;

e PesynraTure OT aHAJIM3a HAa IPOLIECUTE NP ABAPUITHOTO U3KIIIOYBAHE HA TOJISIM TypOOreHepaTop B
e/lHa OT TOJIEMUTE eJeKTpoleHTpanu B Pbbirapus ca cnocobcTBanu 3a chbKpaliaBaHe Ha MPecTos B
HepaOoTeIo ChbCTOSHNUE, B PE3YJITaT Ha KOETO ca n30erHaTu rojeMu (MHAHCOBH 3aryOH.

Hurupanusa: KangunatsT e nocoumn (M pokasan) 33 mutupanus, kaTto 27 ca B Hay4YHU H3JaHUS
pedepupaHu W WHIACKCUPAHW B CBETOBHOM3BECTHHM Oa3W JaHHW C HaydyHa wuHpopmamwms;, 6 B
HepedepupaHu U31aHUs ¢ HAYYHO peLeH3upane; 9 ca B uyxOuHa, oT kouto 3 B International Journal
Energy Conversion and Management ¢ IF = ot 4.38/2014 no 8.208/2020 u SJR = ot 1.789/2014 no
2.743/2020; 1 B International Journal of Scientific and Technology Research ¢ IF = 4.29/2020 u SJR =
0.12/2020.

BHeapsaBaHus

[Mpunoxenn ca 7 Opos pedepeHINH U CIY>KEOHH OENeXKH, KaTo B IMET OT TAX ca BKIIOYEHH 38
BHEJPSIBAaHUS B Pa3IMYHU OBJITapcku W uykjaecTpaHHu ¢upmu — Pbearapus, Kanaga, Apmenus u
VYrauna. Te ynoctoBepsiBaT, 4e BCHYKM HAyYHO-IIPUJIOKHU Pa3pabOTKH, MOJA PHKOBOJACTBOTO M C
y4JacTHETO Ha Joll. Pu30B, ca peanusupaHy Ha BUCOKO HAyYHO U NPO(eCHOHATHO HUBO U Ca M3ISJIO B
00J1aCTTa Ha EJEKTPUYECKUTE MAIIMHHA U CUCTEMHTE 3 TAXHOTO yIpaBJICHUE.

HayunowuscnenoBarenckata U NMpUIOKHA JACHHOCT Ha KaHAWATa € W3KIIOYUTEIIHO pa3HOOOpa3Ha 1o
TEMaTHKa, 3HAYMMa W BHEApPEHa € B TMpPaKTHKaTa W ONpeNeNs KaHIuaara Karo MHOTO J00Bp
MpOoPECHOHAINCT B TEOPETHYCH M TPHIOKEH acCleKT, ¢ BB3MOKHOCTH 3a pellaBaHE Ha CJIOKHU
TEXHUYECKU TTPOOJIEMHU, CAMOCTOSITEITHO U B €KHII.

Kato nmpumep morar ga ce mocodar ciaeaHuTe (akTH: pa3paboTeHH ca 9 BB30YIUTEIIHM CHHXPOHHU
reHeparopa C BBPTSAIl TOKOU3IPABHUTEN;, INPOCKTUPAHM Ca M ca BHEAPEHH HOBH CTAaTOPH Ha
xuaporereparopute B [TABELL “Opdeii”, BEL “Cryaen knanenen”’n BEL] “Ctynen knagenen”, npu
KOETO € IIOCTUTHATO yBeJIM4yaBaHe Ha TsAxHaTa MomHocT ¢ 10 30 %; pa3paboTeHa U e BHEApEHa HOBA
TEXHOJIOTHS 3a M3rpakJaHe Ha M30JIAlMOHHA CUCTeMa, MOBHILABaIla eHepruiiHaTa e(peKTUBHOCT Ha
€JIGKTPUYECKU MAIIMHU HHUCKO M BUCOKO HampexxeHue ¢ OenHeduuuent “EJIIIPOM-3EM” A/l mo



IIporpama 3a moBuIIaBaHe Ha €HEpruiiHa €(EeKTUBHOCT; HA HUBO €KCIEPT-KOHCYJITAaHT € ydacTBall B
nporpamara 3a MoaepHu3anus Ha 5 u 6 6iok Ha AELL “Koznomyii™.

[To3HaBaM B meTaiiyii JIMYHUSA TTOYEPK HA paboTa Ha KaHauaarta. JlocTaThuHUAT Ha Opoi My OIuKauu ca
CTOMHOCTHM KaTO ChIbpXKaHHWE, OOMKHOBEHO aHIIUpaHu ciel pU3ndecka peanus3anus Ha oOekTa Ha
W3CIIe/IBaHE, TapaHTUPAT dA8MOPCKOMO HNpuchbcmeue BHB BCska efaHa oT Tix. Camara jormdecka
MOCJIEIOBATEITHOCT HAa PA3BUTUETO HA UJIEUTE TIPE3 TOJIMHUTE JJOKA3Ba Ta3u Te3a.

6. 3HAYMMOCT HA MPUHOCHTE 32 HAYKATA M NMPAKTHKATA

Cuuram, 4e MpeICTaBeHUTEe HAYYHU TPYAOBE U HAYYHO-HU3CIIEI0BATEICKH pa3pabOTKH MMOKa3BarT, 4ye ca
3HAYUMHU KaKTO 3a TEOpHUsTa M HAaydyHOTO IO3HAHUE, Taka WU 3a HMHXKEHEpHaTa NpakThka. ToBa e
MIOCTUTHATO OjarojapeHue Ha BUCOKHS NPOQECHOHATU3BbM, TEOPETHYHA MOJIrOTOBKA M yMEHHUE 3a
MpaKTUYeCcKa peanus3anus OT KaHAuJIaTa B KOHKypca. Toll € U3BeCTeH U MPU3HAT YUEH U U3CIIeA0BaTEN
y Hac ¥ B 4ykOuHa (BUAHO OT LIUTUPAHUATA B MEX/YHAPOAHU CIIMCAHUS U (POPYMH).

Hayko-meTpuuHuTE JaHHU Ha KaHAM1aTa ca OKa3aHU B JojHaTa Tabnuua:

I'pyna MuHumaseH Bpoii Toukn Epoii
. POii TOYKH 110 OCHOBHH MOKAa3aTeJIM OT rpyna
noka3aresju | Opoi TOUKHU Ha KaHAUAaTa

Jumtoma 3a OHC ,,moxtop™ Ne 25997/29.03.1999r.
Wznanena ot: Bucimia atectainoHHa KOMUCHS

A 50 50 [Ipodecnonanuo HanmpaBiICHHE:
5.2 EnexTpoTexHuKa, eIeKTPOHUKA U aBTOMAaTHKa
CrenupanHocT: EnexTpuyecku MalivHu
B3 100

B 100 100
B4

r 250 448 a 171.2
'8 276.8

12 270

i 100 282 A
J14 12
E17>40 | 40
E18 140
E19 40

E 220 398 E20 100
E22 58
E23 20

K 120 643 Bucme yunnuiie:
Texnuvyecku ynusepcurer-Codus

3 20 30

Oomo 860 1951

CuuramM, 4e nMpeCTaBEHUTE MaTepUaIi MO0 KOHKYpca MPEBUIIIABAT B 3HAUUTEITHA CTETICH MUHUMATTHUTE
HaIMOHATHU u3KuckBaHus (00110 1951 1. mpu HeoOxoaumu 860) 3a 3aeMaHe Ha akaIEMUYHATA ITTHKHOCT
npodecop 1 ca Ha BUCOKO HAYYHO-TEXHUIECKO U TPO(ECHOHAITHO HUBO.

7. KpuTuunu 0eJIesKKM U NPenopbLKu
e Jla Haco4M yCHIIMATA CU KbM MyOJIMKyBaHe HA pE3yJNTaTUTE OT U3CICIBAHUATA B HHACKCUPAaHU 0a3u

nannu kato SCOPUS u WEB OF SCIENCE;

e Jla pa3mupy NpUiIaraHeTo Ha METOAUTE 3a KOMITIOTHPHO MOJIEIMPAaHE Ha IOJIeTa U MPOILEeCH MpHU
u3CleIBaHEe Ha MPEXOJHH TPOIIECH, CBBP3aHU ChC PEATHUTE MOTPEOHOCTH HAa MPOCKTHPAHETO U
eKCIUIOATAIMATA Ha eJICKTPUUYECKH MAIlliHH;



e Jla Hacouwu OBJACIINTE CHU U3CIICABAHUS KbM pa3paboTBaHEe HA KOMOMHUPAHHU MOJIEIH 32 ChbBMECTHO
M3CIIe/IBAHE HA PA3JIMYHU BUIOBE MOJIETA U TAXHOTO B3aMMOJICHCTBHE MO MEXK/Y UM B €JIEKTPUUYECKU
MaIlIHH;

e [lone3Ho mie ObAE€ BCHUYKHA HW3CIEABAHHS C METOAWTE 32 KOMITIOTHPHO MOJENHMpaHe aa Obaar
CHCTEMAaTHU3UPAHM U IMyOIMKyBaHU 1o opMarta Ha MOHOTpadus U YHUBEPCUTETCKUA YICOHHUK.

8. JIMYHHU BeYATJeHUs 1 CTAHOBHUIIE HA PE€UECH3CHTA

Ilo3naBam KaHauagata OT MOMCHTA Ha Ha3HAYaBAaHCTO MY KaTO aCHCTCHT B KaTcJapa ,,EJ'IGKTpI/I‘-IeCKI/I
mamHu® Tol e n3sBeH CrI€ouajancCT B obnacTTa Ha CJICKTPUYCCKUTC MAIIIMHU. IToutn BCcUYKM HETOBH
ydacTtusa B pa3pa60TKH W HAaY4YHU M3CJICABAHHA Ca C pcajiHa IMPAKTUYCCKAa HACOUCHOCT M pcliaBaT
3HAYMMHU 3a IIPAKTHKATa BBIIPOCH. Karo nmam npeaBua ToBa CMEJIO 3adBiABaM, U€ BIICHATIICHUATA MU OT
Kanguaara ca OTJIIMYHU.

3AKVIIOYEHUE

Kato umam mpenBua mo-rope HalpaBeHHUTE aHAJIW3M CH TO3BOJISBAM Jla JlaM BHCOKa OIICHKa Ha
MOCTUTHATUTE pe3yNTaTH B paboTara Ha kaHaugaTta. CuuTam, 4e MPETeHLUUTE 3a HAy4YHUTE, HAy4IHO-
MIPWJIOKHATE W TIPUIIOKHUTE MPUHOCH Ca OCHOBATEIHHM W Ca JOCTATHYHHM KAaKTO MO 00eM Taka M TI0
ChABpPXKAHUE KAaTO MUHUMAJHUTE W3UCKBaHUS [0 MHOIO OT HAYKO-METPUYHHUTE I[OKa3aTelIu ca
npeBuilieHd. Bb3 0CHOBa Ha 3aM103HABAaHETO MU C MIPEACTABEHUTE HAYYHU TPYAOBE, TAXHATA 3HAUMMOCT,
CBhABPKAIIUTE CE B TAX HAYUYHH, HAYUYHONPHUIIOKHHU U MPUIIOKHU IPUHOCH, HAMUPAM, Y€ T€ OTTOBAPSAT
HaITbJTHO HAa M3UCKBaHUsATa Ha [lpaBuiHUKa 3a yclOBHUSTa M pela 3a 3aeMaHE Ha aKaJEeMHUYHUTE
mrb)kHOCTH B TY-Codust. ToBa MM JaBa OCHOBaHHE C ITbJIHA YOEJIEHOCT Ja MpeJIoxKa, J0I. A-p HHXK.
[Inamen MunanoB Pu3oB ga 3aeme akajgeMuyHata UIBXKHOCT ,,ipodecop” B MPOPECHOHATHOTO
HanpasieHue 5.2. EnexTpoTexHuka, eIeKTPOHMKA U aBTOMATHKA, HAy4YHa CIIEIUAITHOCT ,,EnexkTpuuecku
MaIHu .

Mara: 2.7.2021 r. PEIIEH3EHT: (n)

[Ipod. n-p uwx. Banentun Kones
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1. General and biographical data

The candidate for the announced competition was born on 23.12.1960. He graduated from VMEI (TU-
Sofia), majoring in Electrical Machines and Apparatus at the Faculty of Electrical Engineering (FEE) in
1990. In 1991 he was enrolled as a full-time PhD graduate at the Department of Electrical Machines. In
1999 he was awarded the scientific degree "Doctor" in Electrical Machines under code 02.04.04. He
began his professional career in the Department of Electrical Machines at the Faculty of Electrical
Engineering as an assistant (1993). Professionally he progressed through the positions of senior assistant
(1996) and head assistant (1998). On 27.05.2002 the Higher Attestation Commission (HAS) at the
Council of Ministers of the Republic of Bulgaria conferred the scientific title ASSOCIATE
PROFESSOR to head assistant Eng. Ph.D. Plamen Milanov Rizov, (Minutes Ne6 / 18.03.2002). Since
2015 he has held the position of Deputy Dean in charge of educational activities of the Faculty of
Electrical Engineering at the Technical University of Sofia. The procedure for conferring the academic
title of "Professor" was launched by decision of the Department of Electrical Machines, Minutes Ne 37
/ 08.02.2021, approved by a decision of the Council of the Faculty of Electrical Engineering, Minutes
Ne 11/09.02.2021 and Minutes Ne 3 /24.02.2021 of the Council of Academicians of TU-Sofia.

2. General overview of presented papers

The candidate submitted for review a total of 48 scientific works, 2 books, of which 1 monograph and 1
university textbook (in co-authorship), as well as a list of 86 studies and researches. One of the works
has been published in an international IF and SJR journal, two scientific papers were presented before
SJR international conferences, 3 were as sole authorship, and in 13 of the collective publications the
candidate was listed first. 48 scientific papers were admitted for review, of which 14 were referenced in
the Scopus scientific database, and 34 in non-referenced publications of scientific review, which are
other than the monograph but are accounted for in the overall contribution. Additionally, 7 references
and official notes were presented (five of them include 38 contributions to various Bulgarian and foreign
companies).

3. General assessment of the research and applied research contributions of the candidate

In this competition the candidate presents 1 monograph: Modern Insulation Systems for High
Voltage Electrical Machines, ISBN 978-619-239-245-1 and one university textbook: Computer
Modelling of Fields and Processes, ISBN: 978-619-167-158 -8.

The monograph contains 6 chapters based on 50 studies and personal experience of the author on the
design of electrical machines. The paper makes an in-depth study and analysis of the properties of the
insulation systems used in world practice. The structure, properties, parameters, test results and features
in the technology of production of two main types of thermosetting insulation systems known as Resin
Rich (RR) and Vacuum Pressure Impregnation (VPI) were analysed. A study and analysis of the
materials used in the manufacture of insulation systems for high voltage machines by RR and VPI
technologies was done. It was concluded that materials with the same or very similar properties are being
produced under different trademarks, which is why the properties of the materials that are most common



in the Republic of Bulgaria were analysed. The results of physical modelling of class F system for high
voltage electric machines for voltages from 3.3 to 13.8 kV were shown. Based on the analyses and
physical modelling, several variants of insulation systems were developed. These have been
commissioned for the production of new high-voltage electrical machines or for the replacement of the
stator windings for synchronous generators and induction motors, which have been in operation for more
than 40 years. By applying modern methods, the distribution of the electromagnetic and temperature
fields in 6 kV two-speed induction motors was studied and analysed, where the insulation of the stator
winding was replaced with a new one, produced using VPI technology.

The textbook was compiled according to the lecture course material on Computer Modelling of
Processes and Fields and includes part of the lecture material taught in the course on Numerical Methods
and Modelling Circuits and Fields - II. Focus is placed on the application of the finite element method
for the study of electrical machines. The mathematical algorithms, used for numerical modelling of the
magnetic field in induction motors, are shown. The algorithms are useful for modelling the
electromagnetic field in synchronous machines. The textbook reflects the consideration of the topic in
home and foreign literature, as well as some research of the authors.

The papers and studies presented can be grouped in 3 scientific fields as follows:

Research and analysis of asynchronous, synchronous, DC electrical machines and transformers,
using methods for computer modelling of electromagnetic and temperature fields — the scope of the
applicant’s studies covers 37 works [1, 5,6, 8,9, 10, 11,12, 13, 14, 15, 17, 18, 21, 22, 23, 24, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 38, 39,40, 41, 42,43 , 44, S1, S2, S3]. - The essence of the explorations in this
field is the creation of methods and approaches for research and analysis of a number of parameters and
characteristics of electrical machines and transformers. The methods and approaches consist of two
stages. The first stage uses numerical modelling of electromagnetic and temperature fields, for which
appropriate 2D or 3D computer models were developed. At the second stage, proprietary mathematical
algorithms and corresponding software applications were applied for processing numerical results by
using Fortran, Matlab / Simulink and Excel programming language.

Research and analysis of processes in electrical systems accommodating electrical machines and
transformers. [2] [3], [7], [19], [20], [25], [26].

Novel insulation systems for high voltage electrical machines. [M1]

On the educational side, these contributions are also employed for the tuition of students in the
disciplines related to electrical machines, making use of some educational techniques and scientific and
technical achievements discussed in the articles.

Research and analysis of processes in electrical systems which service electrical machines and
transformers - in this area the candidate presented 7 papers [2, 3, 7, 19, 20, 25, 26]. These works concern
research and analysis of transient and asymmetric modes in electrical systems, where the main elements
are high-power induction motors, synchronous turbo-generators and transformers. These studies were
conducted by:

'] own computer models, developed in a Matlab / Simulink environment, used to study the processes
when switching over the power supply of groups of powerful pump aggregates, driven by medium
voltage induction motors and the processes related to the occurrence of asymmetry in the linear and
phase voltages of the busses were studied, supplying the facilities ensuring the safe operation of the
entire power plant of a non-operating turbo generator on strategic sites within the Energy Efficient
System (EES);

I experimental models developed under laboratory conditions for physical modelling of the processes
for measuring voltage transformers at short circuit in their primary windings.



Contemporary insulation systems for high-voltage electric machines - in this field the candidate has
presented one monograph [M1], which concerns the development, research and implementation of
structures of insulation systems for high-voltage electric machines. A study and analysis were carried
out of the thermosetting insulation systems with heat resistance of class F, as used in the Republic of
Bulgaria and worldwide, and the technologies for their production. The characteristics of insulation
materials, available in the Republic of Bulgaria, meeting the insulation requirements of the type, were
studied and analysed. The deformation in the front-end connections in the axial and radial directions was
determined by computer modelling of the force of the electromagnetic field on the stator winding. The
results obtained provide a qualitative assessment of the ability of that insulation to withstand the
mechanical impact without cracking. 3D computer modelling of the temperature field was used to
analyse the thermal load of the individual parts of the stator winding insulation.

4. Assessment of the teaching skills and abilities of the candidate

Assoc. Prof. Rizov began his tutorial practice in 1991 when he was enrolled as a full-time postgraduate
at the Department of Electrical Machines. At present he is head lecturer in the Bachelor degree courses
in Electrical Machines - 1, Electrical Machines - 2, Computer Modelling of Fields and Processes in
Bulgarian language and Electrical Machines with Electronic Control in both Bulgarian and English. He
is a leading lecturer in the Master degree courses in Generalized Theory of Electrical Machines,
Synthesis of Electrical Machine Systems with Electronic Control and in Numerical Methods and
Modelling of Circuits and Fields - Il in Bulgarian and English. The candidate is co-author of 1 textbook:
Computer Modelling of Fields and Processes, ISBN: 978-619-167-158-8., designed for the courses in
Computer Modelling of Fields and Processes and in Numerical Methods and Modelling of Circuits and
Fields - II. The pedagogical expertise of the candidate is at a very high level. He is an acknowledged
specialist and expert in the field of electrical machines and computer modelling of fields and processes.
The candidate has participated in the development of programmes and curricula for the above courses.
Assoc. Prof. Rizov is co-supervisor of two successfully defended doctoral students, who are currently
lecturers at the Faculty of Electrical Engineering at the Technical University of Sofia. One is head
assistant in the Department of General Electrical Engineering, and the second is assistant in the
Department of Electrical Machines.

Setting up a laboratory - the candidate has participated in the creation and elaboration of the
laboratory of Computer Design and Modelling of Electrical Machines.

Administrative positions held at the Technical University of Sofia - Deputy Dean in charge of
educational activities at the Faculty of Electrical Engineering.

5. Main scientific and applied scientific contributions
5.1. MONOGRAPH
5.1.1. Modern insulation systems for high voltage electrical machines ISBN 978-619-160-934-5

Scientific contributions

v 3D computer models of an induction motor were developed, using the finite element method to
study:
e the electromagnetic field and its force on the motor windings;
e the temperature field and the thermal load of the insulation of the stator winding of the
motor;

Scientific and applied contributions:
v' An original structure of insulation systems was developed, researched and proposed for high
voltage electrical machines, which fully meet modern trends in terms of increasing dielectric
strength, reduction of insulation thickness, increase in heat and moisture resistance of stator




windings;

It was proven that using an insulation system manufactured by VPI technology (vacuum pressure
impregnation), helps achieve an increase of up to 30% of the power of synchronous hydro
generators compared to an insulation system manufactured by RR (resin rich) technology, whilst
maintaining the average overheating value of the stator winding above the ambient air
temperature;

A technical analysis of the modern insulation systems for high voltage electric machines was
made, which indicated that in technical terms the insulation system made by VPI (vacuum
pressure impregnation) technology has better indicators;

An algorithm was developed that allows during design and construction of electrical machines
to determine the deformations in the front ends of the stator winding, caused by the
electromagnetic field force. The analysis of the results allows for a qualitative assessment of the
potentiality of the insulation to withstand the mechanical impact without deteriorating its
insulating properties;

An approach was proposed for specifying the thermal load of the different zones in the insulation
of the stator winding, which allows for the design of new or replacement of existing insulation
systems to be undertaken the necessary measures to ensure high reliability of the system and of
the electrical machine as a whole.

Applied contributions:

v’ Scenarios were elaborated regarding the structure of the insulation systems, which were

implemented both in the production of new hydro generators and induction motors, and in the
replacement of stator windings of existing electrical machines.

v’ The reliability of electrical machines operating in an environment with high humidity and high

temperature was improved.

5.1.2. Conclusions on the monograph

The presented monograph meets the requirements in terms of volume, content and quality for a
monographic work and I believe that it is a personal work of the candidate. The research, studies and
analyses included within, using contemporary methods, I would refer to as the use of new means in
proving significant aspects of already existing scientific fields.

5.2. Works other than the monograph.

The verification of the presented works indicates the scientific, scientifically applicable and applied
contributions of the candidate. I accept all statements of the author formulated there with no remarks
and I would like to point out the more significant ones:

Scientific contributions

The Pohl method for calculating the magnetic conductivity of the air gap in a toothed structure was
improved. This improvement allows a number of complex cases to be drastically simplified for

practical application;

® A method was developed for determining the pulsation losses in the rotor steel of a synchronous
machine by taking into account the different saturation of the various zones in the magnetic circuit

and the actual pulsations of induction during its rotation;

e A method was developed for determining the time functions of the phase flux linkages taking into
account the actual saturation of the different sections of the magnetic circuit of synchronous turbo

generators, synchronous motors with permanent magnets.

® A method has been developed for studying the influence of the design of a low voltage winding on
the harmonic composition of a high voltage winding in transformers in their joint performance with

inverters generating voltage of different harmonic composition.



A method for studying the transitions of processes when switching over the power supply of
induction motors was established to determine the optimal duration of the non-current interval, which
will ensure stable operation of the pump aggregates;

A new approach was developed for determining the losses in the steel of the stator teeth in
synchronous motors taking into account the actual saturation of the steel along the height of the
tooth;

A new method for studying unbalanced forces of electromagnetic nature acting on the rotors of
vertical synchronous hydro generators was created;

A new method for comparative analysis of brushless reactive motors was developed, based on
computer modelling of the electromagnetic field using the finite element method. The criteria used
for comparisons were those for the static electromagnetic moment, the intrinsic inductance of the
stator phase and the characteristics of the inverter;

An approach was developed for calculating the inductance of slot leakage and the inductive
resistance of slot leakage of a stator winding of synchronous hydro generators.

The hypothesis has been proved that due to the peculiarities of the excitation synchronous generator
with a rotating rectifier, there is a large pulsation of the magnetic induction in the poles of the
inductor and the armature teeth due to the periodically repeated demagnetizing action of the armature
current.

Scientific and applied contributions

Algorithms were prepared for determining the harmonic composition of the magnetic induction in
the air gap and electromotive voltages, based on modern methods for computer modelling of the
electromagnetic field in synchronous turbo generators, synchronous and asynchronous hydro
generators, synchronous motors with permanent magnets;

A complex approach for modelling and simulation of drive systems with a synchronous motor with
permanent magnets, electronic converter and control subsystem was developed;

A new approach was developed for determining the flux leakage in the interpolar space, using the
method of numerical modelling of the magnetic field in a synchronous hydro generator in the mode
of rated load at inductive nature of the load;

Computer models based on the finite element method for determining the electromagnetic force in
an uneven air gap and its influence on the mechanical loads of the main units of the design of
synchronous generators was developed;

A methodology for selecting the type of rotor in the design of both single samples and series of
synchronous hydro generators of medium power was developed;

An algorithm for the analysis of the efficiency of synchronous motors with permanent magnets with
different stator windings has been developed. It was concluded that a six-phase winding design is
the best solution to achieve a combination between good power characteristics and supplementary
equipment cost;

An approach has been created for determining the leakage flux between the permanent magnets
depending on the design of the reinforcing bridge in synchronous motors with permanent magnets;

A mathematical algorithm and a corresponding software implementation for automated calculation
of the active and inductive resistance to leakage in the deep rotor slots of different shapes was
developed;

An asymmetric quasi-stationary model for studying the magnetic field in the area of the front-end
parts of a synchronous hydro generator was developed. The alterations in the current densities of the
bandage rings along two transverse axes were determined. Heat losses were calculated and their
influence on the insulation of the bandage rings was determined;



® A new approach was adopted to optimize the switch over interval of the semiconductor switches
when controlling a DC brushless motor with permanent magnets in the rotor. The dependencies of
the flux leakages and the fluxes along the longitudinal and transverse axis of the motor on the angle
of rotation of the rotor within the commutating interval were obtained;

® Anapproach was created for maximum reduction of 5 and 7 harmonics, by determining the necessary
dephasing of the currents in the two independent zigzag windings for low voltage in transformers
used in photovoltaic power plants.

Applied contributions

J The developed algorithms and approaches using computer modelling methods are applicable at
the stage of design in order to determine a number of characteristics and parameters of electrical
machines;

J The approach developed for research of vibrations in the bearing units was implemented in the
design of hydro generator structures, manufactured by Elprom ZEM AD;

. The results of the research of the qualities of salient and non-salient pole synchronous hydro

generators were implemented in the design and production of new constructions of hydro
generators, manufactured by Elprom ZEM AD and IHB Electric AD;

. Relevant mathematical algorithms and software applications were prepared by using Fortran and
Excel software for calculating the pulsation losses in the rotor of a synchronous machine;
o The results of the analysis of the processes during the emergency shutdown of a large turbo

generator in one of the large power plants in the Republic of Bulgaria have contributed to the
reduction of the downtime, as a result of which large financial losses were avoided.

Citations: The candidate has indicated (and proved) 33 citations, 27 of which are referenced in scientific
journals and indexed in world-famous databases of scientific information; 6 are in non-referenced
editions with scientific review; 9 are abroad, of which 3 in the International Journal Energy Conversion
and Management with IF = from 4.38 / 2014 to 8.208 / 2020 and SJR = from 1.789 / 2014 to 2.743 /
2020; 1 in the International Journal of Scientific and Technology Research with IF = 4.29 / 2020 and
SJR = from 0.12 / 2020.

Implementations

7 references and official notes were attached, and five of them included 38 implementations in various
Bulgarian and foreign companies - Bulgaria, Canada, Armenia and Uganda. They certify that all
scientific and applied developments, under the guidance and with the participation of Assoc. Prof. Rizov,
were been implemented at a high scientific and professional level and are entirely in the field of electrical
machines and their control systems.

The research and applied activity of the candidate is extremely diverse in terms of topics, significant and
implemented in practice and renders the candidate as a very good professional in theoretical and practical
aspects, with opportunities to solve complex technical problems, individually and as a team member.

The following facts can be mentioned as an example: 9 excitation synchronous generators with a rotating
rectifier have been developed; new stators of the hydro generators were designed and commissioned at
Orphey Hydro Power Plant, Studen Kladenets HPP, whereby their power capacity increased by up to
30%; a new technology for construction of an insulation system was developed and implemented,
increasing the energy efficiency of low and high voltage electric machines with the beneficiary
ELPROM-ZEM AD under the Energy Efficiency Improvement Program; at the level of expert
consultant he participated in the program for modernization of Blocks 5 and 6 of Kozloduy NPP.

I am acquainted in detail with the own manner of work of the candidate. The sufficient number of
publications are valuable as content, usually posted after the physical realization of the object of study,



guarantee the author's presence in each one of them. The very logical sequence of the progression of
ideas over the years proves this thesis.

6. Significance of contributions to science and practice

I regard that the presented scientific papers and research works demonstrate how important they are for
both theory and scientific knowledge, as well as for engineering practice. This has been accomplished
because of the high professionalism, theoretical training and skill for practical implementation
demonstrated by the candidate in the competition. He is a well-known and acknowledged scientist and
researcher at home and abroad (as can be seen from the citations in international journals and forums).

The Table below contains the scientific and metric data of the candidate:

In(()i;zat scﬂ‘:}:;ﬁ:ﬂ ts Scorte; atll:gtted Points allotted per main indicators by group
candidate

Diploma for ESR “Doctor”, No. 25997/29.03.1999,
issued by the Higher Attestation Commission

A 50 50 Professional field:
5.2 Electrical engineering, electronics and automation
Speciality: Electrical Machines
C3 100

C 100 100 Ca

D 250 448 b7 171.2
D8 276.8

E 100 282 E12 270
El14 12
F17>40 | 40
F18 140
F19 40

F 220 398 F20 100
F22 58
F23 20

G 120 643 Higher school of learning:
Technical University of Sofia

H 20 30

Total 860 1951

I consider that the materials submitted in the competition significantly exceed the minimum national
requirements (a total of 1951 points of the required 860) to hold the academic position of professor and
are at a high scientific, technical and professional level.

7. Critical remarks and recommendations

e Efforts should be focused on publishing research results in indexed databases such as SCOPUS and
WEB OF SCIENCE;

e There is a need to expand the application of methods for computer modelling of fields and processes
in the study of transients related to the real needs of the design and operation of electrical machines;



e Future studies can be directed towards the development of combined models for joint research of
different types of fields and their interaction between them in electrical machines;

e [t would be beneficial for all studies using computer modelling methods to be systematized and
published in the form of a monograph or university textbook.

8. Personal impressions and opinion of the reviewer

I have known the candidate since his appointment as an assistant in the Department of Electrical
Machines. He is a prominent specialist in the field of electrical machines. Almost all of his participations
in research and development have an actual practical orientation and solve important practical issues.
With this in mind, I boldly declare that my impressions of the candidate are excellent.

CONCLUSION

Given the above analysis, I permit myself to give a high assessment of the results achieved in the work
of the candidate. I believe that the claims for scientific, scientific-applied and applied contributions are
justified and are sufficient both in volume and content as the minimum requirements for many of the
scientific-metric indicators are exceeded. Based on my acquaintance with the presented scientific papers,
their significance, the scientific and applied contributions they contain, I find that they entirely meet the
requirements of the Regulations on the terms and conditions for holding academic positions at TU-Sofia.
This gives me reason to believe with full conviction to propose Assoc. Prof. PhD Eng. Plamen Milanov
Rizov to take the academic position of "professor" in the professional field 5.2. in Electrical Engineering,
Electronics and Automation, scientific specialty Electrical Machines.

Date: 2.7.2021 r. REVIEWER:
Prof. Eng. PhD Valentin Kolev



