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PEOEHI3NA

10 KOHKYPC 32 3aeMaHe Ha aKa/leMUYuHa 1abxHocT ,,JoueHt”
no npojecHoHa 1HO HanpasjeHHe 5.4. EHepreTuka,
CIIELHAJHOCT ,, S ApeHH eHepreTHYHH HHCTAJALHH M ypeadu”,
oosigen B [IB Opoii 24/25.03.2022
¢ KaHAHAAT I1. ac. A-p Muaajgen Pagenkos Mures
Yaen Ha Hay4HOTO KypHu: aou. 1H uHA. [laBaun IL. I'pyaes, p-a JlabopaTopus
“SlapeHa eHepreTuka M sipeHa d6esonacHocer” 8 USAUSIE-BAH

1. O0mH nonoxeHuss U GHoOrpadPpUUHM JJaHHH

I'naBen acuctenT ja-p Mnanen PapenkoB MuteB e poaeH B rp. Pyce npes 1975 r.
[Ipe3 1998 r. e npuer BbB ®usnuecku daxynrer Ha Coduiicku YHusepcurer ,,Cs.
KnuMent Oxpuiacku™, KbAeTO IOcleJoBaTeIHO MoydyaBa oOpa3oBaTenHa CTEMNeH
.bakanagep” no cneunasHoct JSlapeHa TexHMKa W AApeHA EHEpreTuka“ o
~Maructep™ no cneuuanHocr JSljapena eHepretuka v texHonoruu™. Ilpes gHyapu
2013 r. ycnewHo 3awutaBa B MHcTUTyTa 3a sAnpeHH H3CIeBaHUs MU sAApeHa
eHepreTHka kbM Bbirapekara akagemus na Haykute (MAUAE-BAH) nuceprauus Ha
TeMa “MojenHo XapakTepu3MpaHe Ha KaHall 3a HeyTpOHHa Tepanus” 3a
npuaodHBaHe Ha oOpa3oBaTeliHaTa M HayuyHa creneH Jlokrop mo creuuanHocT 4.1
“(MU3MYECKH HAYKK”, N0j Hay4YHOTO pbKOBOACTBO Ha foul. a-p Cepreii benoycos.

I'maBeH acucrteHT [-p Maanen PagenkoB Muter pabotu B J1aboparopus
“PeaktopHa ¢usuka’ Ha WAWSIE-BAH or 2002r. [Ipe3 Hoemepu 2008 r. cien
CrieyejiBaHe Ha KOHKYpC 3aeMa akaleMHuyHaTa LIbKHOCT ,,ACHCTEHT" (Torapa
Hayuen cwprpyanuk Il crenen), a npes 2015 r. cnen crieyesiBaHe Ha KOHKYpPC 3aeMa
aKaJeMu4HaTa JUIbKHOCT . J naBen acucteHT™ B MHCTHTYTA 3a A/1peHM H3CIeBaHus 1
s/lpeHa eHepreTHka KbM bbiarapckarta akageMus Ha HayKuTe, KbaeTo padoTu U 10
HaCTOALUSA MOMEHT.

KonkypesT 3a akagemMuuyHa aabxkHocT (AJl) .jaoueHr” e obseen B /1B
24/25.03.2022 r. no TpodecuonanHo HanpasneHue 5.4 EHepreTuka, 3a Hy/KauTe Ha
EnepromamunocTpoutener ¢akynrer M Kareapa ., TOruioeHepreTHka W sjapeHa
eHepreTuka™. Cobe 3anoBeq NeQXK-5.4-05 or 19.05.2022 r. Ha npod. a1 unx. Mpan
Kpanos - Pektop na TY-Codus Ha ocHoBaHue Ha uin.4 (2) ot 3PACPB, un. 6 (4) ot
ITYP3Al B TY-Codus, noknan Ha Jexana Ha EHeproMalimHOCTpOUTENCH (akynTeT
v IIpotokon ot dakynreren cheer Ned/19.05.2022 r. 0OTHOCHO NpeUIOKEHHE HA Kar.
. TONJIOEHEPreTHKA U AJIpeHa eHepreTHKa'™, BbB Bpb3Ka C IpolieJypaTa 3a 3aeMaHe Ha



A/l ,aouent” no IIH 5.4, Enepreruka, Hay4yHa crneuManHocT , JAApeHy eHepreTHYHU
HHCTATaUMH W ypeadu™, e Ha3HaueH cbcTaB Ha HayuHo kypH. B npoueaypHo
OTHOMIEHHE OOABABAHETO Ha KOHKypca € B MbIHO choTBeTcTBHEe ¢h¢ 3PACPH u
[IpaBunnuka Ha TexHuuecku yHusepeurer — Codus.

2.00u10 onMcaHUe HA NpecTABEHUTE MaTepPHAJIH

Kanauaarsr 3a akajemMuyHata JAIbAKHOCT . JoueHT’, I'laBeH AacHCTeHT J-p
Mnagen PaneHkoB MuTeB, € NPUIOKHI BCHYKH HEOOXOJUMH JOKYMEHTH MO
KoHKypca cbriacHo [lpaBunuuka Ha TY-Codusa. JokyMeHTHTe ca NpeAcCTaBEeHH Ha
XapTHEH U eJIEKTPOHEH HOCHTEN, KaTo BKII0YBAT U [IpuinoxkeHne A ¢ MbJieH TEKCT Ha
Hay4yHH nybnukauuu ot Kareropus B, u Ilpuioxkenuwe b nbieH TekeT Ha Hay4HHU
nyOnMKaluuu oT KaTteropus ' ¥ npoToKoNH 3a pasnpeaeneHne Ha NPUHOCHTE.

B koHKypca 3a akajieMHyHaTa JUTHKHOCT , JJOLUEHT KaHauaarsT yuyacTsa ¢ 10 Op.
pedeprpaHu U HHAESKCHPAHU B CBETOBHOM3BECTHU 0asa JaHHH Hay4yHH MyOIHKaLMy,
NpeJCTaBeHH KaTo paBHOCTONHH Ha xabunutauuoHeH Tpya (Kateropus B.4).
[IpeacraBeHa e crnpaBka 3a MHAEKcaUMsTa UM B 0a3za OaHHM Scopus ¢ IBJIHH
oubnuorpadeku gaHHu. Ilpeacrased e apropedepar Ha guceprauus 3a PUCHKIaHe
Ha oOpasoBare/iHa ¥ Hay4Ha cTerneH ,Joktop™. [TyOnukanuure mo aucepTalmOHHHS
Tpya ca 5 Op.. or kouro 2 Op. B pedepupaHd HayyHH H3AaHHA. 3a ydacTue B
HacTOALMA KOHKype 3a AJl ,.aoueHt™ B Kateropus ' ca npejacrasenu oduo 27 Op.
HayyHu nyOnukammu. OT TaX 3 Op. ca B uU3JaHUdA, KoiTo ca pedepHpaHH H
HHICKCHPaHH B CBETOBHOM3BECTHHM 0a3a JaHHM ¢ HayyHa MH(poOpMmauus (KaTeropus
I'.7), kaTo mpH BCUYKU KaHAMAATHT € ITbpBH aBTOp. IlpejacraBenu ca 24 Op. HayuyHU
nybnuKauun B HepedepupaHH CIIHCAHHA ¢ HAYYHO pelieH3upaHe WK B peJaKTHpaHU
KOJIEKTUBHU TpyjaoBe B Karteropus I'.8. Ha 4 Op. or mnpeacraBeHHWTe Hay4yHH
nyONMKalUMK KaHAUAATHT € camocrosTteieH asTop (I'.8.2, I'.8.3, I'.8.22, I'.8.23), a Ha
14 or nybnukyBaHHTe B ChAaBTOPCTBO cTatuk e nbpsu aBrop (I°.8.1, I.8.5 I[.8.6,
I'8.7,I'89,18.11,I8.13, I".8.14, I".8.16, I'".8.17, I'.8.18, I".8.20, I".8.21, I".8.24).
IlpeacraBenu ca 8 pasjgenuTenHd MpPOTOKOAA 3a CbAaBTOPCTBO B  HAyUHUTE
nybnukauun B Kareropus I'.8.

IIpeacraBeHo e Konue OT JIMMIIOMA 3a NPUCHKIaHEe Ha 00pa3zoBaTeHaTa U HayyHa
cTeneH "aokTop".

KanauaatsT . ac. a-p Mnanen PaneHkoB MuTeB y/10B/eTBOPsiIBA MHHHMAITHUTE
H3HCKBaHMs 3a 3a€MaHe Ha aKaJeMHYHaTa JTbKHOCT ,,JOLEHT ', TOCOUYeHH B 3aKOHA
3a pasBHTHETO Ha akajleMHuyHusi cbctaB B Penybnuka bwuarapusa (3PACPB),
IIpaBuiiHuka 3a npunarade Ha 3PACPDB u ITYP3A/] Ha TY-Codus B HayuHa obaacT
5. Texunuecku nayku, IlpodecronanHo HampasieHue 5.4. EHepreTHka, HayuHa
CIELHATHOCT ,.Al/ApEHU eHepPreTHYHM HHCTANALMU U ypeadu.



[Ipy MuHuManHO wu3MckBanuTe 430 TOYKM 3a 3aeMaHe Ha aKajJeMHuyHaTa
IUTBKHOCT ,,JOUeHT”, obwusar Opoil Toukn Ha kaHauwpgara e 577. Toukurte 110
nokazaren A ca 50 npu u3uckBanu 50, no nokasares B (B4) ca 144 npu u3nckBanu
Haii-manko 100. Ilo nokasaren I ca 303 npu usuckeanu Hail-manko 200. Cymara ot
ToykuTe mo nokazaren [l ([112) ca oduo 50 npu Heodxoaumu 50, no nokazaren XK ca
30 rouku npu nzuckeanu 30.

3. Ob0ma xapakTepHCTHKAa Ha HAYYHOH3CJEI0BATENCKATA H HAYYHO
MPHI0KHA TeHHOCT HA KaHAUAaTa

Ot aHanu3a Ha AOKYMCHTUTE, MOJANeHH 3a y4acTHe B KOHKYpca MOXKe ja ce
3aKJII0UM, Ue HayYHHTe NyOIMKallMK Ha KaHAM/1aTa, MPe/ICTaBEHH KaTo paBHOCTOHHH
Ha XaOMIWTALMOHEH TPy, OTpassBaT MPsKO HayYHOM3ClleJoBaTelIcKaTa MY W
HaY4YHO-IIpHJIOKHA JeiiHocT. M3caeaBanusaTa My ca ChbCPEIOTOYEHH B EHEPIrETHUHHTE
M U3CIIEJOBATE/ICKUTE PEakTOPHH ChOPBKEHWsA. KaTo OCHOBEH HWHCTPYMEHT B I10-
rojsiMara 4acT OT padoTaTra €U H3MO0JA3Ba MOJEIHpPAHETO Ha EeHepreTHYHH H
M3CJIe/I0BATENICKH PeakTOpHH cbhopbkeHHs no Merox Moute Kapiao u Mertojaa Ha
HuckperHure opauHari. Mscineapann ca  pagMalMOHHOTO — YBpEKJaHE Ha
KOHCTPYKIIMOHHHUTE MaTepyaiH, paJHallMOHHO OCTapsABaHe U pecypca Ha Kopryca Ha
peaktopu THnn BBEP, u3pbpiuBana € paguonornyHa XapakTepusalus Ha peakTOpHO
obopynsaHe. Ypes MoJle/IMpaHe U CPABHEHHE C PENEPHU SKCMEPUMEHTH (OeHUMapKy)
ca M3C/ieIBaHH HOBU HAaUYMHM 3a OLEHKA Ha paJIMallMOHHOTO YBpPEXK1aHe Ha METaIHTe
npu peakropure Tun BBEP. ['n. ac. a-p Maagen MuTtes e padoTui1 BbpXy pa3BUTHE H
MPUIOKEHHE Ha YHCICHH MeTOAM 3a ONpejelisHe Ha HEYTPOHHUs [IPEeHOC B
€/IHOPOJIHH ¥ HEEeJHOPOIHH CpelH M OLEHKa 3aBUCUMOCTTAa Ha (U3HYHHTE
KOHCTAHTH OT pazIHYHUTE TUIIOBE peakTOpU. YuacTBall € B PpPa3BHTHETO H
YCBBBPUICHCTBAHETO HA CbBPEMEHHM MNPOrpaMM 3a aHajlW3 Ha MOBEJEHUETO Ha
A/PEHOTO roprBo Ha peakTopud Tun BBEP B HopManHu W aBapuiiHH YCIOBHA Ha
eKcrutoartauus. M3phpuiBan e M3cneIBaHHsA Ha HOBH MaTepHa/ld, KOUTO OMXa MOIJIN
Ja UMaT TpHIIOKEeHHe B sjpeHara Oe30MacHOCT MW pajMallMOHHATa 3all[Ta.
3HayuTENHa YacT OT JeMHOCTTA CH € MMOCBETHJI M Ha MOAXO/ALOTO ChXpaHsIBaHE U
npelaBaHe Ha 3HaHUATa B W3cjeaBaHaTa oT Hero obnact. ['onsma yacT OT Hay4yHaTa u
Hay4yHO-TIpHJIOKHATAa JeHHOCT Ha rn. ac. a-p Mnanen PagenkoB Muter e
OCBLIECTBEHA B paMKHUTE Ha HAyYHHU I[IPOEKTH € HALMOHAIHO M MEKIAYHAPOIAHO
(GuHaHCHpaHe, BKJIIOYUTENHO B CEPUO3HH MEXKIYHAPOIHH H3C/IeOBATEICKH €KUIH
Mo paMKOBHTe nporpaMud Ha EBponelickus cbio3. CunuTaM, 4Ye U3BbPLICHUTE OT HEro
U3CJIe/IBAHUSA HAMBJIHO TI0MAJaT B 00/lacTTa Ha HAacToALMS KOHKYpC 3a A/l , aoueHT"
O CIIEHATHOCT , I ApeHH eHepreTHYHU HHCTAJalkK U ypeadu™



4. OueHKa Ha NeJarorHuecKkaTa noJAroToBKa 1 JIeHHOCT HAa KAHAKJaTa

I'n. ac. 1-p Maagen PagenkoB Mutes e npenonasan B Kosexa no eHepreTvka u
enektponuka kbM TY-Codusa no npeamera  SapeHa 6e30nacHOCT W pagualiOHHa
samuTa”. CplIo Taka. B paMKUTe Ha MNpoekT no 7 PaMkoBa mnporpama Ha
EBponeiickus cbio3, ¢ yyactBal B exkuna Ha UAWUAE-BAH paspabotui cxeMure 3a
o0yuenue no rexHonorustra BBEP Ha HesapeHn crielHaIMCTH U MOAU3IBIHUTEH
padoTemy B sapeHaTa o0acT. YuyacTBall € B [IPOBEXKIAHETO Ha MHJIOTHO 00Y4YEHUE
Ha TAKMBa CMELMAIHCTH, 3a KOeTO ca pa3padoTeHH ChOTBETHUTE yUeOHM Mporpam,
MaTepUaIl, BU3YAIHH CPEACTBA M TECTOBE 3a NPOBEPKA Ha lpuaoduTHTE 3HaHuA. B
MeXKIyHapoaeH npoekT no Pamkosa nporpama XopusoHT 2020 Ha EBponeiickus
Chbl03 € KoopauHaTop Ha PadoreH maker 1 Ha MpoekTa, B paMKHTe Ha KOHTO ca
aKTyaau3MpaHn M jopa3paboTeHH CXeMHUTe M MporpamuTe 3a oOyyeHHe 110
TexHonorusita BBEP Ha wueneButre rpynu. a MMEHHO SApPEHH CIELUHATIHMCTH MU
M3C/ICI0BATENH, HEAIPEHH CIELHATHCTH M TMOAW3NBJIHHUTENH, U CTYACHTH. Chluo
Taka e yact ot ekuna Ha MAUAE-BAH, pazpaGotun matepuanu 3a obydeHue Mo
TexHonorusta BBEP Ha HesjpeHH crnieuudanucTy ¥ MoAM3IBIHUTENH, padoTelld B
sapenara odnact. JdopazpaboTeHH H OKOMIUIEKTOBAHH ca MaTepHaauTe 3a 00y4yeHHe,
KOMTO 3a BCEKH YPOK BKIIHOYBAT MJIaH Ha YPOKa, PBKOBOACTBO 3a ODOyuaBalus,
MaTepydand 3a oOydyaeMHs, BU3YAIHU CpeiCcTBA, BBIPOCH 3a [poBepKa Ha
npuaoduTHTe 3HaHKA U GopMa 3a olleHKa Ha Kypca. Ha ocHOBa Ha ropen3;10:KeHOTO
CuMTaM, Y€ KaHAMJaThT MpHUTE)KaBa JOCTaTbyHa IeJaroruyeckara MOATOTOBKA H
ACHHOCT 3a 3aeMaHe Ha akajleMHuHaTa JUIbKHOCT . JOUEHT" M0 CHEeUHATHOCT
LJAIpeHN eHepreTHUHY HHCTATAUNKY U ypeaou™.

5. OcHOBHH HAYYHO-TIPHJIOKHH H MPHI0KHH MPHHOCH

Cneil aHanu3 HA NBJIHUTE TEKCTOBE Ha MyOJMKaLMuUTe, PEeACTABEHH B KaTeropus
B.4 xarto paBHOCTOIHHM Ha XaOMIIMTALIMOHEH TPY/, MPHEMaM aBTOPCKAaTa CHpaBKa ¢
HayyHute npuHocH. [IpuHocuTe, Ha Ga3a Ha MoJyYeHHUTE pPE3yNITAaTH, MOrar ja ce
XapakTepu3uparT ¢ HayuyeH U HayYHO-TIPUIIOKEH XapakTep.

Hayuynure npuHocu Ha ri. ac. A-p Mnagen MuteB Morat jJa ObJaT NnpeacTaBeHH
KaTo:

e [losyyaBaHe Ha CHEKTpaIHHM JaHHU 3a TPH Pea/IMCTUYHH MaKeTa Ha peakTopH
BBEP-1000 1 BBEP-440 B ofmacTTa MeXay rpaHHLiaTa Ha akTHBHATA 30HA W
BBHIIIHATA [NOBbPXHOCT HA KOPIyca 10 HajlAraHe.

e M3scneaBaHe Ha NMPUUMHABAHETO HA YBPE/KAAHHA HA PeaKTOPHUTE CTOMAHH B
€IMHUUM OTMECTBaHe 3a aToM (dpa) BciaeacTBue Ha OOBYBAHE C HEYTPOHH H
rama KBaHTH (B4.9).



M3BbplieHa € OLeHKa Ha BIAMAHHUETO HAa MHOIO IpyNoBOTO NMPHOIMKEHHE B
JAETEPMUHUCTHYHHUTE NPECMATAHUSA BbPXY ONpPE/IC/IAHETO Ha HEYTPOHHO H raMa
noJie B kopnyca Ha peakropure Turn BBEP-1000 (B4.10).

[lo aHanuTHuYeH M eKCNepHMEeHTaleH MbT € J0Ka3aHa MpPHII0KMMOCTTa Ha
CIIPErHaTOTO pellleHHe Ha YPaBHEHHETO Ha HEYTPOHHHUA MPEHOC KaTo TEXHHKA
3a HAMa/lIsBaHE HA HEOMPENENEHOCTTa MpH MOJE/NUMpaHe Ha HEYTPOHHM rama
notouu Ha peakropu THn BBEP-1000 no meton Mounte Kapno (B4.1).

Hay4Ho-npunokHHU NpUHOCH Ha 1. ac. A-p Mnaged MuTter ca:

[MonyueHu ca AeTAiIHU pe3y/ITaTH 3a HEYTPOHHUTE M rama roJjiera B 00JIacTH ¢
HMCKA CTATHCTHKA B PEaKTOPHH chopbkeHus (B4.1).

Jloxkazano e, ye Al,O; e nepcrniekTHBEH Matepuan Karto (uiTbp/3abaBHTENl Ha
HEYTPOHH 3a uenuTe Ha (OPMHpAHE HAa KauyecTBEH TepaleBTHYEH CHOM 3a
HEYTPOHHA Tepanus Npu HUCKOEHepreTHyHa siapeHa uHctanaiys (B4.6).
AHaIM3UMpaHH ca 3aBUCHUMOCTHTE MEXKAY peakTopHaTa JO3UMETPHS H
OCTaHAJIMTEe [OUCUMIUVIMHH, W3M0JI3BaHH B OLIEHKAaTa Ha CbCTOSHUETO Ha
KOPITYCHTE Ha peakTOpHTe ¢ BOJA I0j Hajisrave, nocpeicrsoM noaxoaa FFP
(fitness for purpose), kaTo e npeUIoKeH MOAX0 3a MOA0OPABaHE HA TOYHOCTTA
Ha pe3yJITaTUTE NPH OTACTHUTE TUCUHILTHHH.

AHaIW3UpaHH ca BPB3KUTE MEK/Y peakTopHata [03UMETpUs M JIpYTH
OUCLUILIHHH, BKIItOUeHW B PTS ananusa, BakeH 3a YIpasJeHHETO Ha JKHBOTA
Ha KopmycuTe Ha peakToputre TUn BBEP u apyru peaktopu ¢ Boja moxa
HallsiraHe.

[IpeanoxeHu ca CTBIKH M HACOKH 3a [10-HATAThUIHO YCHBBPIUIEHCTBAHE Ha
NpHIOKUMUTE MeToosiorum (B4.5, B4.7).

H3BBpIIEHO € YCBHBBPIIEHCTBAHE HA MEXIAYHApOAHO [pU3HATa [porpaMa 3a
MOJIE/IMpaHe Ha MOBEJACHHETO Ha AJPEHOTO FOPUBO B [IOCOKA IIPHIIOJKEHHE NPH
peaktopu Tt BBEP(B4.2).

OchpllecTseHa e cHCTeMa 3a yNpaBieHHe Ha 3HAHUATA OTHOCHO OCBIIECTRABAHE
Ha HEYTPOHHA Teparus Ha U3CIIeI0BATEICKHU SAPEHU PEaKTOPH.

PazpaboTeHn ca cpejacrBa 3a 3anazBaHe Ha 3HaHustTa oTHocHo BBEP
TEXHOJIOTHATA.

Pasrnenan e mojaepen Moaxod 3a OCHUTypsABaHe Ha TpaHc(epa Ha 3HAHUS
OTHOCHO YBpeX[aHeTo Ha kopnycute Ha peaktopute Tun BBEP, Bcaeacteue
Ha 00TBYBAHETO ¢ HEYTPOHH, MEXaHHYHA YMOpa U CTAPEeHe Ha MaTepUaluTe.
ITpunoxkuMocTra Ha M3MOM3BaHHS HHCTPYMEHT € TMpOBepeHa OIHUTHO.
Jloka3aHo e, ue 4ypes Hero ce nojyyaBa YCTOHYMBO M JOCTBIIHO NpedaBaHe Ha
BKHHU 3HAHMA OTHOCHO YBPEXKIAHETO HA KOPIYCHTE HA PEAKTOPUTE THN



BBEP. [lpeanoxen € moaen 3a npejaBaHe U TpaHc(ep Ha Cb3aneHOTO
3HaHue. [lokazaHo e, ue upe3 npeTIoKeHHS MOAXOA HAJTWYHHUTE 3HAHHs 32
BBEP TtexHonoruara me ce ynpaensBaT e)eKTHBHO M Ie Obje OCUIYPEHO

[PeaBaHETO UM KbM ObIelInTe NOKoJeHUs Aaapenu crnenuanucty (B4.3, B4.4,
B4.8).

6. 3Ha4YHUMOCT Ha MPUHOCHTE 32 HAYKATA H MPAKTHKATA

Hay4Hou3cienoBaresickata M Hay4HO TNpPWIOKHATa JEHHOCT HA I ac. JA-p
Mnanen MurteB e ocoDeHO akTyalnHa B HactoAwmMsA wmomeHT. [lposeieHure
U3clie/IBaHUs JONPUHACAT 3a MO-TOYHOTO OMNpPE/IENIsHE Ha pecypca Ha KOPIYCHTE Moj
HandraHe Ha peaktopute THN BBEP, koero mo3Bonsea mpeum3zHa 0O0OCHOBKA Ha
VIBKaBaHeTO Ha CPOKa UM Ha eKCILIoaTalHs.

PazpaboreHuTe nojAxo/14 3a NojyyaBaHe Ha JCTaHIHU Pe3yaTaT 3a HEYTPOHHHUTE
nosieta B 00J1aCTUTE C HUCKA CTATHCTUKA, @ HMEHHO 3aJKOPITYCHOTO MPOCTPAHCTBO U
OMo0oruyHaTa 3alMTa Ha SJAPEeHUTE eHepreTUYHH PeakTOpU AaBaT BB3MOKHOCT 3a
NPELM3HO PaaHOJIOrHYHO XapaKTepU3HpaHe Ha KOHCTPYKUMOHHUTE MaTepHalId MpH
IUITaHUPAHE H [POBEXKIAHE HA U3BEKIAHETO OT €KCIJI0aTaLUs Ha S/IPEHU PEAKTOPH.

YCbBBPUIEHCTBAHETO Ha TPOrpaMHTE 3a MoJeJHpaHe Ha T[OBEIEHHETO Ha
AJPEHOTO TOPUBO TMO3BOJISABA HAAEKIHOTO BHEJIPSBAHE HA HOBU ropuBsa 3a siIpeHHTe
PEaKTOpPH, BKJIIOYUTEIHO TaKKBa, KOUTO ca ¢ MOBHIIEHA YCTOHYUBOCT IIPH aBapHAHH
YCII0BHSL.

PazpaGorenure nporpaMu, MaTepuanrd M MHCTPYMEHTH 3a o0yueHue [aBar
Bb3MOKHOCT 3a 3ana3BaHe W YCTOMYMBO IIpeJaBaHe Ha 3HAHUATA 3a Pa3IHYHUTE
acrieKTH Ha BBEP TtexHonorusTra B yCIOBHATa HAa HEJOCTHra Ha aKaaeMHU4YHH M
HMHKEHepHH KaJIpH B sijipeHaTa 00/1acT.

PesynratuTe OT Hay4yHOH3CJIeJ0BaTe/ICKATa M HAYYHO MPHIIOKHATA JEHHOCT Ha
KaHJIHJaTa ca CTaHalM [OCTOsIHHE Ha HayyHaTa OOIIHOCT M Ha CICUHAIIMCTUTE B
AnapeHata obrnacT B cTpaHata M uyxOuHa upe3 nybaukauuu, pedepupaHd M
HepedepHpaHH B CReTOBHOM3BECTHH 0a3a JJaHHH ¢ HayyHa HHopMaLUs, JOK/IaIu Ha
CeMHHApH M KOH(MEPEHUMHW W MHTEPHET pecypcuTe Ha HAllM H MEKIyHApOIHH
UHCTUTYLIHH.

7. KpuTuunu 6e1eKKi 1 NpenopbKu

AHaiu3bT Ha TMIPeCTABEHMTE MaTepHalM MO KOHKypca 3a akKaaeMH4HaTa
JTBKHOCT L, JIoueHT" He MoKa3Ba MPOIYCKH, MOPaAM KOETO CYMTaM, Y€ HEe €
HEoOXO0IUMO fa ce OTIPABAT KPUTHYHH OeJIeKKH.



[IpenopbuBam Ha ra. ac. a-p Mnagen MuteB aa pasimpy nydiaMkalUoHHATa CH
OeHHOCT, KOeTO Ile TIOBHIIH JONBJIHHTEIHO HeroBata pa3rno3HaBacMoOCT B
HallMOHATHATAa U MEKIyHapoAHATa Hay4Ha OOIHOCT.

[IpenopbuBaM CbLIO TakKa, Aa pa3lIMpy H3CeA0BaTENCKaTa CH aKTHBHOCT B
M0COKa Ha ChYeTaBaHETO HAa HEYTPOHHO-(GU3HUYHU U TEPMOMEXAHHYHU MPOrpamu,
KoeTo OW 0pa3BUJIO COJNMAHUTE 3HAHHUS, KOUTO NMpUTEkRaBa B Te3M odrmacty U OH
JIOHEC/IO HOBM 3HAHHUs OTHOCHO (PEHOMEHMTE B SAPEHUTE €HEPreTUYHU PeakTopu U
MHCTaJalMH.

8. JInunu BneyaTIeHusA:

[To3HaBaM KaHAHZaTa OT HEroBOTO cieqBaHe BBB Du3nuecku (axkynTeT Ha
Coduiickn Yuupepcurer ,,CB. KinumenT OXpHACKH™, KBAETO C€ OTJIMYABALUE C ACHO
pazdupaHe Ha NPOLUECHTE M 3aKOHOMEPHOCTMTE B TOIUIOQU3UKATA HA AIpPEHHTE
enekTpoueHTpanu. Ilo-kbcHo, no Bpeme Ha padotara cu B VSMAE-BAH, cnopen
MEH, H3pacHa KaTO CepHo3eH y4YeH ¢ 100pa MeTOJHYHa MOJAroTOBKA, MOKa3Balll
VUHHIHATUBHOCT U OTTOBOPHOCT B HAYYHHMTE CH THPCEHUS.

9. 3akawuyenue:

Bb3 ocHOBa Ha 3amO3HaBaHETO MH C NPEACTABEHWTE HAy4YHH TPYIOBe, TAXHaTa
3HAYMMOCT, @ CBIIO Taka ChAbP/KAIIUTE C€ B TAX HAYYHH H HAYYHO-TIPHJIOKHH
[IPUHOCHM, KaKTO M (aKTa, 4e MO BCHUYKM IIOKa3zaTelH KaHAWAATBLT M3MbJIHABA
MHHHMAIHUTE H3UCKBAHUA CbriacHo [IpaBuiHMKa 3a yCI0BMATA M pejla Ha 3aeMaHe
Ha aKkaJeMHYHHU JUThKHOCTH B TY-Codus, HaMHpaM 3a OCHOBATEIHO fa Npeaioka Ha
YBOKAaEeMOTO HayuyHO KypH ri. ac. a-p Muazen PanenkoB Murtes, jJa 3aeme
aKkageMu4HaTa TBAKHOCT . JOUeHT” B npodeCHOHATHOTO HarpaslieHde 5.4
EHepreTuka no cneuMantocT ,, A apeHy eHepreTHYHH HHCTAIAlUK U ypeaou™.

24.06.2022 1. PelieH3eHT:

/ mou. aH K. I1. I'pyaes /



REVIEW

on a competition for taking the academic position "Associate Professor"
in professional field 5.4 Energetics,
speciality " Nuclear power plants and installations",
announced in State Gazette, issue 24/25.03.2022
Candidate: Chief Assistant Professor Mladen Radenkov Mitev, PhD

Scientific Jury Member: Assoc. Prof. Pavlin P. Grudev, DSc, Head of the
Laboratory “Nuclear Energy and Nuclear Safety” at the INRNE-BAS

1. General characteristics and biographical data

Chief Assistant Mladen Radenkov Mitev, PhD was born in Ruse in 1975. In
1998 he was admitted to the Faculty of Physics of Sofia University "St. Kliment
Ohridski”, where he successively received a Bachelor’s degree in Nuclear
Engineering and Nuclear Energy and a Master’s degree in Nuclear Energy and
Technology. In January 2013 he successfully defended his PhD Thesis at the
Institute for Nuclear Research and Nuclear Energy at the Bulgarian Academy of
Sciences (INRNE-BAS) on "Model characterization of a neutron therapy
channel” for obtaining the educational and scientific degree of PhD 4.1. Physics
Sciences™, under the scientific supervision of Assoc. Prof. Sergey Belousov.

Chief Assistant Mladen Radenkov Mitev, PhD has been working in the
Reactor Physics Laboratory of the INRNE-BAS since 2002. In November 2008,
after winning a competition, he took the academic position of Assistant (then
Research Associate III degree), and in 2015, after winning a competition, he
took the academic position of Chief Assistant at the Institute for Nuclear
Research and Nuclear Energy at the Bulgarian Academy of Sciences where he
works up to now.

The competition for academic position (AP) "Associate Professor" was
announced in State Gazette (SG) 24 / 25.03.2022 under Professional Field 5.4
Energy, for the needs of the Faculty of Power Engineering and Power Machines



and the Department of Heat and Nuclear Energy. By order NeOK-5.4-05 from
19.05.2022 of Prof. Eng. Ivan Kralov, PhD - Rector of TU-Sofia on the basis of
Art. 6 (4) of Rules for application of the law on academic development at the
Technical University of Sofia, report of the Dean of the Faculty of Power
Engineering and Power Machines and Protocol of the Faculty Council Ned4 /
19.05.2022 regarding the proposal of Department "Thermal and Nuclear
Energy", in connection with the procedure for AP "Associate Professor" under
PF 5.4. Energy, scientific specialty "Nuclear power plants and installations”, a
panel of Scientific Jury has been appointed. In procedural terms, the
announcement of the competition is in full compliance with the Law on
academic development and the rules of the Technical University - Sofia.

2. General description of the submitted materials

The candidate for the academic position "Associate Professor”, Chief
Assistant Dr. Mladen Radenkov Mitev, has attached all the necessary documents
for the competition according to the Regulations of TU-Sofia. The documents
are presented in paper and electronic form, including Annex A with full text of
scientific publications of category B, and Annex B full text of scientific
publications of category I' and protocols for distribution of contributions.

In the competition for the academic position "Associate Professor" the
candidate participates with 10 referenced and indexed in a world-famous
database of scientific publications presented as equivalent to habilitation thesis
(Category B.4). A report on their indexing in the Scopus database with complete
bibliographic data is presented. An abstract of a dissertation for the award of
educational and scientific degree "PhD" is presented. The publications on the
dissertation are 5, of which 2 in peer-reviewed scientific journals. For
participation in the current competition for AP "Associate Professor" in category
I' are presented a total of 27 scientific publications. 3 of them are referenced and
indexed in a world-famous database of scientific information (category I'.7), and
in all cases here the candidate is the first author. 24 scientific publications in
unreferred journals with scientific review or in edited collective papers are
presented in category I'.8. In of the presented scientific publications the
candidate is an independent author (I'.8.2, I".8.3, I'.8.22, I".8.23), and of 14 of
the articles published in co-authorship he is the first author (I'.8.1, ['.8.5 I".8.6,
8.7, .89, I'.8.11, I'.8.13, I".8.14, I'.8.16, I"8.17, I'.8.18, I'.8.20, I'.8.21,
I'.8.24). 8 separation protocols for co-authorship in the scientific publications in
Category I'.8 are presented.



A copy of the diploma for awarding the educational and scientific degree
"PhD" is presented.

The candidate Dr. Mladen Radenkov Mitev satisfies the minimum
requirements for holding the academic position of "Associate Professor",
specified in the Law on the Development of Academic Staff in the Republic of
Bulgaria, and the Rules for its application at the Technical University - Sofia,
Professional field 5.4. Energy, scientific specialty "Nuclear power plants and
installations".

With the minimum required 430 points for the academic position of
"Associate Professor”, the total number of points of the candidate is 577. The
points for indicator A are 50 for the required 50, for indicator B (B4) are 144 for
the required at least 100. According to indicator [" are 303 for the required at
least 200. The sum of the points for indicator I ([{12) is a total of 50 for the
required 50, for indicator K are 30 points for the required 30.

3. General characteristics of the research and scientific-applied activity
of the candidate

From the analysis of the documents submitted for participation in the
competition it can be concluded that the scientific publications of the candidate,
~ presented as equivalent to a habilitation thesis, directly reflect his research and
applied research activities. His research is focused on power and research
reactor facilities. As the main tool in most of his work he uses the modeling of
power and research reactor facilities using the Monte Carlo Method and the
Discrete Ordinate Method. The radiation damage of the construction materials,
radiation ageing and the resource of the WWER reactor pressure vessel are
studied, radiological characterization of reactor equipment is performed.
Through modeling and comparison with benchmark experiments, new ways of
estimating the radiation damage of materials in WWER type reactors have been
investigated. Ch. Assistant Professor Mladen Mitev, PhD has worked on the
development and application of numerical methods for determining neutron
transport in homogeneous and inhomogeneous media and assessing the
dependence of physical constants on different types of reactors. He has
participated in the development and improvement of modern programs for
analysis of the behavior of nuclear fuel for WWER reactors in normal and
accident conditions. He has researched new materials that could be used in
nuclear safety and radiation protection. He has dedicated a significant part of his
activity to the appropriate storage and transfer of knowledge in the field of his



studies. Much of the scientific and applied science of Dr. Mladen Radenkov
Mitev, has been implemented within the framework of research projects with
national and international funding, including with serious international research
teams under the framework programs of the European Union, I find that the
research carried out by him completely falls within the scope of the current
competition for AP "Associate Professor” in the specialty "Nuclear power plants
and installations"

4. Assessment of the pedagogical training and activity of the candidate

Chief Assistant Professor Mladen Radenkov Mitev, PhD has taught at the
College of Energy and Electronics at the Technical University of Sofia in the
subject "Nuclear Safety and Radiation Protection". Also, within the framework
of a project under the 7th Framework Program of the European Union, he
participated in the team of the INRNE-BAS, that developed training schemes on
WWER technology for non-nuclear specialists and subcontractors working in
the nuclear field. He has participated in the pilot training of such specialists, for
which the relevant curricula, materials, visual aids and tests for testing the
acquired knowledge have been developed. In an international project under the
Horizon 2020 Framework Program of the European Union, he is coordinator of
Work Package 1 of the project, within which the WWER training schemes and
~ training programs have been updated and further developed for the identified
target groups, namely nuclear specialists and researchers, non-nuclear specialists
and subcontractors, and students. He is also part of the team of INRNE-BAS,
that has developed training materials on WWER technology for non-nuclear
specialists and subcontractors working in the nuclear field. The developed
training materials for each lesson include a lesson plan, a trainer's guide, trainee
materials, visual aids, questionnaires for testing the acquired knowledge and a
form for assessing the course. Based on the above, I believe that the candidate
has sufficient pedagogical training and activities to hold the academic position
of "Associate Professor" in the specialty "Nuclear Power Plants and
Installations".

5. Main scientific-applied and applied contributions

After analyzing the full texts of the publications presented in category B.4 as
equivalent to a habilitation thesis, I accept the author's reference with the
scientific contributions. The contributions, based on the results obtained, can be
characterized by scientific and scientific-applied.



The scientific contributions of Chief Assistant Professor Mladen Mitev, PhD

include:

Obtaining spectral data for three full scale benchmarks of WWER-
1000 and WWER-440 reactors in the area between the core boundary
and the outer surface of the pressurized hull.

Investigation of the damage to reactor steels due to neutron and
gamma quanta irradiation in atomic displacement units (dpa) (B4.9).
Evaluation of the influence of the multi-group approximation in the
deterministic calculations on the determination of neutron and gamma
field in the reactor vessel type WWER-1000 (B4.10).

The applicability of the adjoint solution of the neutron transport
equation as a technique for reducing uncertainty in the modeling of
neutron gamma fluxes of WWER-1000 type reactors by the Monte
Carlo method (B4.1) has been proved analytically and experimentally.

The scientific-applied contributions of Dr. Mladen Mitev are:

Detailed results have been obtained for neutron and gamma fields in
areas with low statistics in reactor facilities (B4.1).

Al;Os3 has been shown to be a promising material as a neutron filter /
retarder for the purpose of forming a quality therapeutic beam for
neutron therapy in a low-energy nuclear installation (B4.6).

The relationships between reactor dosimetry and other disciplines used
in the assessment of the condition of pressurized reactor vessels using
the FFP (fitness for purpose) approach are analyzed, and an approach
is proposed to improve the accuracy of results in individual disciplines.
The interconnections between reactor dosimetry and other disciplines
included in the PTS analysis, important for the management of the life
of WWER reactors and other pressurized water reactors, are analyzed.
Steps and guidelines are proposed for further improvement of the
applicable methodologies (B4.5, B4.7).

Improvement of the internationally recognized program for modeling
the behavior of nuclear fuel in the direction of application in WWER
type reactors (B4.2).

A knowledge management system for the implementation of neutron
therapy of research nuclear reactors has been developed.

Means have been developed to preserve knowledge about WWER
technology.



e A modern approach to ensuring the transfer of knowledge about
WWER reactor vessel damage due to neutron irradiation, mechanical
fatigue and aging of materials is considered. The applicability of the
tool used has been tested experimentally. It has been proven to provide
sustainable and accessible transmission of important knowledge about
WWER reactor vessel damage. A model for transfer of the created
knowledge is proposed. It is shown that the proposed approach will
effectively manage the available knowledge of WWER technology and
ensure its transmission to future generations of nuclear specialists
(B4.3, B4.4, B4.8).

6. Significance of the contributions to the science and the practice

The research and applied science activity of Chief Assistant Professor
Mladen Mitev, PhD is especially relevant to the moment. The conducted
research contributes to the more accurate determination of the resource of the
pressure vessels of WWER reactors, which allows precise justification of the
extension of their service life.

The developed approaches for obtaining detailed results for neutron fields in
areas with low statistics, namely the behind vessel space and the biological
shielding of nuclear power reactors allow for precise radiological
characterization of structural materials in planning and conducting
decommissioning of nuclear reactors.

The improvement of nuclear fuel behavior modeling programs allows the
reliable deployment of new fuels for nuclear reactors, including accident tolerant
fuels.

The developed programs, materials and training tools enable the preservation
and sustainable transfer of knowledge on various aspects of WWER technology
in nowadays conditions of shortage of academic and engineering personnel in
the nuclear field.

The results of the research and applied research activities of the candidate
had become available to the scientific community and nuclear specialists in
Bulgaria and abroad through publications, referenced and unreferenced in a
world-famous database of scientific information, reports of seminars and
conferences and the Internet resources of Bulgarian and international
institutions.



7. Critical remarks and recommendations

The analysis of the materials submitted in the competition for the academic
position of "Associate Professor" does not show omissions, so I believe that it is
not necessary to make critical remarks.

[ recommend to Chief Assistant Professor Mladen Mitev, PhD to expand his
publishing activities, which will further increase its visibility in the national and
international scientific community.

I also recommend that he expands his research activities towards coupling
neutron-physical and thermomechanical programs, which would further develop
the solid knowledge he has in these areas and bring new knowledge about the
phenomena in nuclear power reactors and installations.

8. Personal impressions:

I know the candidate from his studying at the Faculty of Physics of Sofia
University "St. Kliment Ohridski”, where he had a clear understanding of the
processes and laws in the thermophysics of nuclear power plants. Later, during
his work at the INRNE-BAS, in my opinion, he grew up as a serious scientist
with good methodological training, showing initiative and responsibility in his
scientific research.

9. Conclusion:

Based on my acquaintance with the presented scientific papers, their
significance, and the scientific and scientific-applied contributions contained in
them, as well as the fact that in all indicators the candidate meets the minimum
requirements according to the Regulations on the terms and conditions of
academic positions at TU-Sofia, I find it reasonable to propose to the
honored Scientific Jury, Chief Assistant Professor Mladen Radenkov Mitev,
PhD to take the academic position of "Associate Professor" in the
professional field 5.4 Energy in the specialty "Nuclear power plants and
installations."

24.06.2022 Reviewer:

{Assoc. Prof. Pavlin Grudev, DSc/

'



