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PELIEH3UA

BBbPXY AUMCEPTALUMOHEH TPYA 3a npuaobreaHe Ha obpasoBatenHa U HaydyHa CTeneH ,AoKTop”

ABTOp Ha AncepTauMoHHNS Tpya: Mar.uHx. KpuctuHa KOpuesa Xagxuncka

Tema Ha auceptaumoHtus Tpya: OLUEHABAHE HA CLLEHAPWUK 3A PA3BUTUE HA HALIMOHAJTHATA
EHEPIMAHA CUCTEMA

PevigH3eHT: npodh.a-p kXK. Mopaarka CT. AHrenoBa, Ha ocHosarue 3anoses Ha PekTopa Ha TY-
Codusa Ne OX-5.2-56/20.07.2026 .

1. AkmyanHocm Ha paspabomeaHus 8 QucepmayuoHHUS mpyd npobnem 8 HayyHo U Hay4HONPUIIOXHO
omHoweHue. CmeneH u Husa Ha akmyanHocmma Ha npobriema u KOHKpemHume 3adayu, paspabomeHu 8
ducepmauusima

Temata Ha AaucepTauuoHHus Tpya ,OueHsiBaHe Ha CLeHapuW 3a pa3BUTME Ha HaLMOHanHata
eHepruHa cuctema“ e Ge3CropHO akTyarnHa, KakTo B Hay4HO, Taka ¥ B Hay4YHONPUMOXHO OTHOLLEHME.
M3cnensaHeTo e NOCBETEHO HA €AMH OT HaW-3Ha4YMMUTE W CTpaTerM4ecku BbNPOCK nped CbBpeMeHHaTa
EHepreTuka, a UMEHHO, pa3paboTBaHETO W OLEHSBAHETO Ha CUEHapuu 3a ABbATOCPOYHO Pa3BUTHE Ha
HaLVoHanHaTa eHepruiHa cucTema B yCnoBusTa Ha YCKOPEH eHEPrieH Npexoa, AekapboHu3ayus, 3acunena
WHTErpauus Ha Bb306HOBAEMUTE EHEPIUNHA M3TOYHULM, NMOBULLEHW U3UCKBAHWA 3a eHepriiiHa CUrypHOCT 1
WU3MbIHEHWE Ha eBPONENCKUTE NOMUTUKY B 06NacTTa Ha KnuMata v eHepreTukara.

AKTyanHOCTTa Ha wW3cnegBaHeTo ce onpepens oT HeobxoaumocTta oT paspaboTBaHe Ha
Hay4HOOBOCHOBAHW METOAONOMMYHM NOAXOAM 3a NoANOMaraHe Ha NpoLecuTe Mo CTpaTernyecko nnaHupaxe
3a pasBUTHETO Ha HalWOHanHaTa eHepruiiHa cuctema. B ycrioBuaTa Ha HenpekbCHATU TEXHOMOMUYHM
NPOMEHW, AWHAMUYHA reononuTMYecka cpeda, NPOMEHsWa Ce HOpMaTMBHA pamka M HapacTBallu
N3MCKBAHUSA 33 YCTOMYMBO Pa3BUTHE, BIEMAHETO Ha PELLEHWS EANHCTBEHO Bb3 OCHOBA Ha EKCNEPTHU OLIEHKM
BEYe He e 40CTaTb4HO. TOBA Hanara 13non3BaHeTo Ha CbBPEMEHHWN MOAENM 3a NPOrHO3UpaHe, aHanua u
MHOTOKPUTEPWANHO OLEHABaHE Ha Bb3MOXHUTE BApUaHTW 3a pasBUTUE HA EHEPrUAHUS CeKTOp. VIMEHHO B
Ta3n Hacoka € OPUEHTUPaH U HACTOSALMAT OUCEPTAUMOHEH TPYA, KOUTO npeanara MHTerpupaH noaxos,
CbyeTaBall, MOAeNuWpaHe Ha eHepruiHu cueHapuu ypes nnatdopmara LEAP ¢ gokasaHnm metoau 3a
MHorokpuTepuaneH aHanus — AHP, MAUT v PROMETHEE Il

2. CmeneH Ha nosHagaHe CbCMOSHUEmMO Ha npobnemMa u meopyecka UHMepnpemayus Ha
numepamypHus Mamepuan

MpeacTaBeHWAT AUcepTaUMOHeH Tpyd CBWAETENCTBA 3@ 3aAbnb0YeHO NO3HaBaHe OT CTpaHa Ha
[OKTOpPaHTa Ha CbCTOSHWETO, Pa3BUTMETO U CbBPEMEHHUTE HanpaBeHWs Ha HayyYHWTe W3credBaHus B
obnactTa Ha EHepruHOTO NnaHupaHe, MOAENUPAHETO Ha HAUMOHANHW EHEpruHA  CUCTEMU ¢
MHOTOKPUTEPWUANHOTO OLEHABAHE Ha anTepHATUBHYU CLEHapuK 3a TAXHOTO PasBuTHe.

M3BbpLUEHUAT nuTepaTypeH 0630p 06xBaLLa WMPOK Kpbr Hay4HU NyBnvkaumm, HOpMaTUBHY akToBe,
cTpaTernyecku AOKYMEHTW W aHanWTW4HM MaTepuanu, CBbp3aHW C eBponerckata W HauuoHanHata
eHepriiHa NoNUTUKa, AbNrOCPO4HOTO EHEPrUMHO NNaHupaHe, AekapboHn3aLmaTa, yCTOYMBOTO pa3BuTHe,
eHepruHaTa CUrypHoCT W TpaHCdopMauusTa Ha EHeprunHuTe cuctemn. B aucepTaumoHHus Tpya ca
u3nonasaxu o6wo 262 nuTepaTypHW WU3TOYHWKa, kaTo npeobnagarallara 4acT ca Ha NaTuHWua, Koerto
noka3Ba CTPEMEX KbM OTYUTaHE Ha CbBPEMEHHUTE MEXAYHAPOAHW Hay4YHU AOCTUXEHNUS U A0BPN NpaKTUKK
B u3cneaBaHata obnacT. Mo TO3W HauuH € u3rpageH HeobXoauMUAT TEOPeTUYEH U METOAOMOrMYeH



(byHAaMeHT 3a nocneaaLloTo pa3paboTBaHe M OLEHsSBaHE Ha CLeHapuu 3a pasBUTME Ha HalMoHanHaTa
eHepruiHa cuctema.

MonoxuTenHo credBa fa ce OUeHW OBCTOATENCTBOTO, Ye NUTEpaTypHWUAT MmaTtepuan He e
NPeACTaBeH CaMoO ONUCaTenHo, a € NOASIOKEH Ha CPaBHUTENEH W KpUTMYeH aHamua. Pasrnepaqu ca
PasnnYHK KnacudmkaLumm Ha MOAENUTE 3a EHEPrUHO NMaHUpaHe, TEXHUTE XapaKTePUCTUKW, MPUNOXKHM
BB3MOXHOCTU M orpaHnyeHns. CbrnocTaBeHn ca Noaxoau, U3ron3saHn B CBETOBEH Mallab 1 B pamkuTe Ha
EBponeinckns Cblo3, kato ca OTKPOEeHU [oOpW NpaKTukW, KOWTO MoraT Aa 6bfgaT agantupaHu Kbm
ocobeHocTUTE Ha Gbnrapckata eHepruiHa cuctema.

OcobeHo cbluecTBeHa € Bpb3KaTa, KOATO aBTOPLT M3rpaxga Mexgy TeopeTuyHus o63op u
COOCTBEHOTO eMMUPUYHO M3crnedBaHe. HanpaBeHWTe nuTepaTypH NPOyYBaHMs Ca M3NON3BaHW KaTo
OCHOBa 3a OnpefensHe Ha (hakTopuTe, BNUSELLM BbPXY Pa3BUTUETO HA HALMOHANHaTa eHepritHa cuctTema,
3a hopmynMpaHe Ha anTepHATUBHUTE CLEHapuu 1 3a NoA00p Ha KpUTEPUNTE U NOLKPUTEPUMTE 3a TSXHOTO
oueHsBaHe. Mo To3n HauMH ce AOKa3Ba, Ye 0OEKTHLT M NpeAMeTHLT Ha AuUcepTauusATa ca NpaBuITHO
HacoYeHU KbM M3NbIIHEHWE Ha NOCTaBeHaTa Len 1 3afayu.

ToBa AaBa OCHOBaHWe [fa Ce OLEHW MOMOXMTENHO CTENeHTa Ha TeOopeTMyHa MOAroTOBKa,
aHanuTU4yHaTa KOMMETEHTHOCT M CMOCOBHOCTTAa Ha JOKTOpaHTa 3a CaMOCTOSATENTHO HAyYHO OCMUCISHE Ha
npobnemaTtukara.

3.Cbomeemcmeue Ha u3bpaHama memoduka Ha u3credgaHe C nhocmageeHama yen U 3adayu Ha
ducepmayuoHHus mpyd

W3bpaHata MeToAMKa Ha HayyHOTO M3CnedBaHe € NpPaBWIHO CTPYKTypMpaHa, nornyecku
nocnegosaTtenHa U B NbHO CbOTBETCTBUE C MOCTaBeHaTa Lien, U3cnepoBaTenckute 3agaun u
npeameTa Ha AMCEPTaLIMOHHUSA TPYA.

3cnepoBatenckata MeTo4osI0rMa Ce OCHOBAaBa Ha KOMMMEKCHO WM3MOf3BaHe Ha OBLIOHAY4YHU K
crneuvanusnpaHn Metoau, Cped KOUTO aHanu3 M CUHTE3, CPaBHWTENeH aHanu3, CUCTEMEH Noaxod,
CLieHapWitHO NnaHupaHe, MogenpaHe Ha eHEPruiH1 CUCTEMM U METOAM 32 MHOTOKPUTEPUASTHO B3EMaHE Ha
peLeHns. MNMoabopsbT Ha 13NON3BaHUTE METOAM € CboBbpaseH ChbC cneludukaTa Ha pasrnexaaHus HayyeH
npobnem u ocurypsisa Heobxoanmarta HageXaHOCT 1 0BOCHOBAHOCT Ha nonyyeHnTe peyntatn. OcobeHo
NONOXWUTENHO crefsa Aa 6bae OLEHEHO M3Non3BaHeTo Ha nporpamHata cpega LEAP (Long-range Energy
Alternatives Planning System) 3a MogenvpaHe Ha anTepHaTWBHUTE CLeEHapuW 3a pa3BUTME Ha
HaLMOHanHaTa eHepruiHa cuctema. M3bopbT Ha TO3M MHCTPYMEHT € apryMeHTUpaH, Tt kato LEAP e eguH
OT HaW-LMPOKO npuniaraHuTe B MeXAyHapoAHaTta npakThka COTYEpHU NPOAYKTU 3a ObIFOCPOYHO
€HEPTMIHO NMnaHupaHe, MO3BOMSBALY, W3rPAXAAHETO HA PaslMYHW CLEHApUM W aHanmM3 Ha TAXHOTO
Bb3AENCTBNE BbPXY EHEpruiiHNS GanaHc, eMncumTe 1 YCTOMYMBOTO PasBUTHE.

ChblLUeCcTBEHO NPeAMMCTBO Ha AUCEPTALMOHHOTO U3CNeaBaHe € UHTErpUpaHeTo Ha MOLENMPaHETO
Ha EHEPrUHUTE CLEHapUM C METOAMTE 3a MHorokputepuaneH aHanus AHP (Analytic Hierarchy Process),
MAUT (Multi-Attribute Utility Theory) » PROMETHEE Il (Preference Ranking Organization Method for
Enrichment Evaluation). KoMbuHMpaHOTO 13non3BaHe Ha Te3n METOAM NMO3BOISABA KOMMIIEKCHA OLEHKa Ha
paspaboTeHnTe CLeHapuM Ype3 €QHOBPEMEHHO OTYMTAHE HAa UKOHOMWYECKM, TEXHWUYECKM, EKONOTUYHM 1
coumanHu kputepuu. o T031 HaYMH Ce NPeooNsBaT OrpaHNYeHUsTa Ha egqHOKPUTEPUANHNTE NOAXOAMN W
ce Cb3fasat ycnosus 3a popmupaHe Ha no-06eKTUBHM N Hay4HO 0BOCHOBAHW YNPaBMEHCKN PELLEHMS.

CnepBa fa ce otbenexu, Ye NpunoXeHnTe METOAMN He Ca U3MoM3BaHK (hopMarnHo, a ca agantupaxu
KbM 0COOEHOCTUTE Ha u3cnenBaHus 0BekT. ABTOPBT YCMEWHO KOMOMHMpA KOMWYEeCTBEHW MOAENN C
eKCMepTHN OLEHKW, KOeTO MOBMLLABa [OCTOBEPHOCTTA HA KpauHUTE pesynTath M npakTuyeckarta
NPUMOXMMOCT Ha pa3paboTeHnst MOAEN 3a OLEHSIBAHE Ha CLeHapuuTe.

Cuutam, ve M36pa|-|aTa MeTOAMKa € HanbJIHO afAeKBaTHa Ha NocCTaBeHaTa uen U ycnewHo
nognomara peanv3upaHeTo Ha BCUHKU n3cneaoBaTencky 3agadu. Ts ocurypsaea Heobxogumara Hay4Ha
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060CHOBAHOCT, MO3BOMSIBa KOMMIIEKCEH aHaNM3 Ha pPasnuYHUTE BapuaHTW 3a pasBUTME Ha HaLMOHanHaTta
eHepriiHa cucTema 1 chaaasa NpeanocTaBki 3a hOPMynMpaHe Ha apryMeHTUPaH U3BOAN W NPaKTUYeCcKM
MPUNOXMMMN NPENOPBKY.

4. Kpamka aHanumuyHa xapakmepucmuka Ha ecmecmeomo U oueHka Ha docmosepHocmma Ha
Mamepuara, 8bpXy Kolimo ce epadsm npuHocume Ha ducepmauyuoHHuUs mpyo
Cnegea fa ce otbenexu, Ye MpeacTaBeHMAT eMNUpUYeH Matepuan e gocTaTbyeH no obem w
CbabpXaHue, 3a fa ocurypu HeobxoammaTta AokasaTencTBeHa 0CHOBA 3a pa3paboTeHnTe aBTOPOBM MOZENK
W 3a HOPMYNMPAHUTE HayYHO-MPUIOKHN 1 MPUNOXHI U3BOAM.
HanpaeeHaTa OL€HKka JaBa OCHOBaHME [a Ce MpUeMe, Ye eMMUPUYHUAT MaTepuan e JoCTaTb4yHO
npeAcTaBUTENEH, HAAEXAEH U aAeKBaTeH Ha NOCTaBEHUTE LieNW Ha U3CNeABaHeTo, a MEHHO:

[Mpuemam cnegHUTE HaYYHO-NPUIIOXKHU U MPUIIOXKHU MPUHOCH:
HayyHo-npunoxHu npuHocu:

1. B pesynTtaTt Ha aHanu3 Ha cneuuanuaupaHa nutepaTypa W cTpaTernyecku JOKyMeHTH B obnacTTa
Ha eHepruinHOTO MnaHupaHe e 060CHOBaHa HEOBXOAMMOCTTA OT MPUNOXEHNETO HA HaLMOHaNeH
NpOLEeC 3a CTpaTernyecko EHEPruiHO NraHupaHe.

2. CuctemaTuaupaHn W afantupaHu ca MeToau, NOAXOaM W KPUTEpPUM 3a OLEHKA Ha eHepruiHu
CLeHapun, Mo3BOMSBALLM KOMMIEKCHO OTYMTaHe Ha Bb3AEUCTBUATA BbpXYy MKOHOMUYECKOTO
pasBuTWe, eHeprumHaTa CUrypHoCT, COUMArnHOTO 611aroCbCTosiHME M OMNa3BaHETO Ha OKOrHaTa
cpeaa npy AbIrOCPOYHOTO EHEPTUIHO NNaHMPaHE.

3. TpeanoxeHu n 060CHOBaHM Ca anTepHATUBHY CLiEHapuK 3a pa3BIUTUE Ha HaLMOHaNHaTa eHepriitHa
cuctema, MoaenvpaHnm ypes cpegata LEAP.

4. M3pbplieHa € MHOrOKpUTEpManHa KONMYeCTBEHA OUeHKa W CpaBHUTENEH aHanu3 Ha
anTepHaTUBHUTE CLEHapUM 3a pasBUTUE HA HALMOHaNHaTa eHepriiHa CUcTeMa Ype3 npunaraHeTo
Ha metogute AHP, MAUT u PROMETHEE Il. Toea no3sonsiea 0GEKTMBHO KnacupaHe U
noapexaaHe Ha pasrnexgaHuTe BapuaHTM M nognomara u3bopa Ha CTpaTernyecku pelleHus B
EHEPrUNHUS CEKTOP.

MpunoxHu npuHocK

1. Cb3pageHa e CTpyKTypupaHa pamka 3a OLeHKa U CpaBHEHWE Ha anTepHaTWUBHU CLEHapuu 3a
pasBUTWE Ha EHEPrUiHUS CEeKTop, KOSTO Moxe [fa Obae u3nonssaHa npu paspaboTsaHe,
akTyanuaupaHe 1 0BOCHOBaBaHe Ha HaLMOHANHW EHEepruiHU CTpaTeriy, NnaHoBe W Nporpamu.
PaspaboTeHusT noaxon AaBa Bb3MOXKHOCT 3@ MHTErpupaHe Ha eKCnepTHU OLEHKM 1 NPeanoYnuTaHms
Ha 3aWHTEpecOBaHWTE CTPaHU NpU OMpedensHeTo Ha OTHOCUTENHaTa BaXHOCT Ha W3bpaHuTe
KpUTEPUM, KOETO LLIE MOBMLLM NMPO3PAYHOCTTa U 0BLLECTBEHATA Bb3NPUEMYMBOCT Ha PELLEHUSTA NpU
€HEPTMIHOTO NNaHMpaHe.

2. [lpunoxeHn W BanuauvpaHu ca MeTOAMTe 3a MHorokputepuaneH aHanus AHP, MAUT w
PROMETHEE Il kaToO MHCTpyMEHTapuMyM 3a OLEHKA HA E€HEPrUHM CLEeHapuW, KOUTO MOXe [a
nognomara MHCTUTYLIMW 1 eKCepTH NPy B3eMaHeTo Ha 060CHOBaHW 1 MHPOPMUPAHN PELLEHMS.

Mocovyennte NPWHOCK Ca B CbOTBETCTBKE C LenTa 1 3aJavynte Ha ANCEPTaLNOHHNA TPpyA, NpUTexXasaT
Heobxoaumara CTeneH Ha OPUTMHAITHOCT N UMaAT peariHa 3Ha4MMOCT B NMPaKTUKaTa.

5. OueHka 3a cmeneHma Ha U4HOMO yyacmue Ha ducepmarma 8 npuHoCUme

OT npencTaBeHUTe AMCEPTALMOHEH Tpya, aBTopedepaT v NpuapyxasalluTe AOKYMEHTU MOXe [a ce
HanpaBn 060CHOBaH 13BOf, Ye hopMyNMpaHNTe HayYHO-MPUMNOXHW U MPUMOXHM NPUHOCK Ca pesynTaT oT
CaMOCTOsITeNHAaTa Hay4YHOM3CeaoBaTeNCcka AENHOCT Ha IOKTOpaHTKaTa.



He ca ycTaHOBEHM JaHHU, KOUTO Aa NOCTaBAT NOA CbMHEHME OPUTMHANHOCTTA M aBTOpCKaTa NpOAyKLMS
Ha NpeacTaBeHuTe pe3ynTatu. M3nonssaHnTe uyxayM HayyHW paspaboTku ca KOPEKTHO BKIHOYEHM KaTo
TEOPETUYHA N METOZOMNOTMYHA OCHOBA, BbPXY KOSITO ANCEPTaHTLT U3rpaaa COBCTBEHOTO CU U3cresBaHe.
PasrpaHu4eHMeTo Mexay Bb3npueTUTe NOCTaHOBKWA W aBTOPOBUTE PE3ynTaTh € [OCTaTbyHO SCHO W
no3sonsea fa 6bae naeHTUULMpaH NIMYHNAT NPUHOC Ha JOKTOpaHTa.

B nogkpena Ha ToBa creaga Aa ce otbenexu, Ye KbM AOKyMEHTaLMsATa Mo 3aliuTata e npuroxeHa
[exnapauns no un. 27, an. 1 ot MpaBunHuka 3a npunaraHe Ha 3akoHa 3a PasBUTUETO Ha akageMUYHUS
cberaB B Penybnuka Bonrapusi (IMM3PACPE), ¢ kosiTo foKTOpaHTKaTa Aeknapupa, Ye AUcepTauMOHHUAT
TPyA NpeAcTaBnsiBa OPUrMHaNHO aBTOPCKO M3CneABaHe, pa3paboTeHO JIMYHO OT Hes, KaTo Npu
U3Non3BaHe Ha Hay4YHW uaew, pesyntati U nyonukaumm Ha apyru aBTopm Te ca KOPeKTHO LITUPaHU
CboOpa3HO U3NCKBaHMATA Ha aKageMMU4HaTa eTuka.

6. [lpeueHka Ha nybnukayuume no ducepmayuoHHUsS mpyo.

MpencTtaBenuTte NybnvkaLmm 0TpassBaT CbLECTBEHN YaCTW OT AMCEPTALMOHHOTO M3CneaBaHe
NOTBbPXAABaT CTPEMExXa Ha aBTopa KbM MybnMYHO MpencTaBsHE W HayyHa OWMCKYCWSt Ha MOSyYeHuTe
pesynTaru.

Mo TemaTa Ha AucepTaLMOHHUS TPYZ Ca NpeAcTaBeHn 0BLLO NeT Hay4YHU NyonmKauum, B KOUTO ca
OTpa3eHW OCHOBHW €Tanu W pesynTtaty OT npoBedeHoTo wacredBaHe. OT TaX YeTupu nybrmkauun ca
pa3paboTeHn B CbaBTOPCTBO C HAaY4YHUS PbKOBOAMTEN.

HayyHnte paspaboTkm ca npefctaBeHW npen aBTOPUTETHU HAUMOHAMHW U MEXAYHapOAHM
EHEPruitHM PopymMu, Hay4YHU KOH(EPEHLMM 1 CrieLmanuampaHi cuMnosuymu, cpeg kouto MexayHapogHata
KOH(bepeHUMss MO EeneKTPUYECKM MaluvHK, 3afBWxBaHUS W eHepruiiHn cuctemn ELMA, HayyHata
koHbepeHuus ,BynE®®, MexayHapoaHWAT CUMNO3UYM MO €NEKTPUYECKN anapaTth u TexHonorum SIELA,
kakTo W HaumoHanHaTa KoHdepeHuns Ha AcoumnaumnsaTa Ha GbarapckuTe eHepriiiHy areHumn. ToBa cb3aaea
Bb3MOXHOCT pesyntatute Aa ObaaT oBCbAEHM W OUEHEHW OT crneuuanucTu U npeacTaBuUTeny Ha
akageMuyHata 1 npodecuoHanHaTa obLLHOCT B 0briacTTa Ha eHepreTukaTa.

UeTupu oT npegcTaBeHnTe nybnukauum ca pedpepupann 1 uHaekcupanu B 6asute aaHHM Scopus,
KOETO € nokasaTen 3a TAxXHaTa BUAWMOCT U pa3npOoCTPaHEHe B MEXAYHAPOAHOTO Hay4HO NPOCTPAHCTBO.
EgHa ot nybnukauuuTe MMa OTYETEHW YETUPW LMTUPaHWS B U3OaHWs, WHOEKCUpaHu B Scopus. Teaw
obcTosTencTea AaBaT OCHOBaHUE Aa Ce MpuemMe, Ye YacT OT NOCTUTHaTUTE pesynTaTi Beye ca Hamepuu
OTpaxeHue B cneyuanuanpaHaTa HayyHa nuteparypa.

CnegBa fa ce otbenexu, ye OposT Ha nybrnukauuuTe € [OCTaTbyeH 3a M3MbJIHEHWE Ha
HOpMaTUBHUTE M3UCKBaHWA 3a NpuhobuBaHe Ha obpa3oBaTenHaTta 1 Hay4yHa CTeneH ,4OoKTop® U ocurypsisa
Heobxogumata nyb6nuMYHOCT Ha HayyHuTe pesynTath. CbObpXaHWETO UM € B TeMaTuyHa Bpb3Ka C
ANCEPTALMOHHOTO M3CreaBaHe 1 NOTBbPX4aBa NOCNeA0BaTENHOCTTa Ha HayyHaTa paboTta Ha aucepTaHTa.

7. OueHka Ha cbomgemcmeuemo Ha agmopegepama C U3LUCK8aHUSIMa 3a U320mesHemo My, Kakmo
U Ha alekeamHocmma Ha ompa3sgaHe Ha OCHOBHUME NOMIOXeHUs U npuHocume Ha AucepmauyuoHHUS
mpyd
KaTo u3bpaH npencraBuTen 3a OueHka Ha CbOTBETCTBMETO Ha aBTopedepaTta C M3UCKBaHMSATA 3a
W3rOTBSHETO My, CYMTaM, Ye MaTepuanbT CbOTBETCTBA Ha U3UCKBaHUATA 3a HErOBOTO M3roTBSHE U
npeacTaBA afAeKBaTHO CbABLPXKAHMETO, OCHOBHUTE HayYHU MOMNOXEHUS, pe3ynTaTuTe U NPUHoOCUTe
Ha AucepTauMoHHMA Tpya. Hanuue e CbOTBETCTBME Mexzy auceptaumsta u astopedepata no
OTHOLLUEHWE Ha LenTa, 3ajauuTte, METOAoNoMMATa, pesynrarure, u3soaute u npuHocute. AsTopedeparsT
[iaBa [0CTaTbyHO SiCHa W 0BeKTMBHA MpefcTaBa 3a Xapakrtepa W HayyHaTta CTOMHOCT Ha NPOBEAEHOTO
n3cnenBaHe 1 U3MbHABA NpegHa3Ha4YeHeTo cu1 B NpoLeaypaTta 3a npuagobrsaHe Ha obpasoBaTenHaTa u
Hay4Ha cTeneH ,J0KTop®.



8. MHeHus, npenopbKu U besiexku.

Hapepn ¢ nonoxutenHaTa oLeHKa MOXe Aa ce 0TOenexu, Ye Ha OTAENHN MecTa nuTepaTypHUaT 0630p
MMa NO-LUMPOK OnucaTeneH xapaktep M Ou Mmorbn ga Obae AOMBLIHUTENHO KOHLEHTPUPaH OKOMO
HenocpeaCTBEHO CBbP3aHMTE C U3cneaoBaTenckaTa Tesa Hay4YHu NocTaHoBKM. [10-SCHOTO pasrpaHnyaBaHe
MeXay KPUTWYHUS aHanM3 Ha NUTepaTypHUTE W3TOYHUUM W NPEACTaBSHETO Ha HopMmaTMBHaTa U
cTpateryyeckata pamka 61 3acununo oLLe NoBeYe aHANUTUYHWS XapaKTep Ha M3noxeHneTo. Tasn benexka
obaye He HamansiBa CTONHOCTTa Ha MPOBEAEHOTO NPOYYBaHe 1 Ha HanpaBeHUTE TEOPETUYHW 0BOBLLEHMS.

B 6boewm pa3paboTkm nogxoabT mMoxe Aa 6bae pasluMpeH uYpes BKMHYBAHE HA MO-LUMPOK KPbr
3aMHTEpecoBaHN CTpaHW — MPEACTaBUTENM Ha AbPXABHU WHCTUTYLMM, EHEPriHM MpeanpusaTis,
perynatopHu OpraHW, Hay4YHu opraHusaumun, busHeca u rpaxaaHckoTo obLecTBo. TSXHOTO yvacTie npu
onpeaensHeTOo Ha KPUTEPUMTE N OTHOCUTENHATA UM BaXHOCT OM NOBMLLIMIMO NPO3PaYHOCTTa, 06LIECTBEHATA
NPMEMIMBOCT W NpaKTUYecKkaTa CTOMHOCT Ha pe3ynTaTuTe.

C ornen Ha 6bAELOTO pa3BUTME Ha W3CMeBaHETO MOXE Aa Ce Mpenopbya paslupsiBaHe Ha
emnupuyHaTa 6asa Ypes BKIHOYBAHE Ha MO-ToNsiM OPOM OpraHM3aLun U NPOEKTU OT Pa3nnYHU MOACEKTOPM
Ha eHepreTukata. OcobeHo nonesHo Ou OuNoO NPOBEXOAHETO Ha CPaBHUTENEH aHanu3 Mexay
KOHBEHLIMOHAINHN EHEPTUINHM MPOEKTH, NPOEKTU B 06/1acTTa Ha Bb30OHOBAEMUTE EHEPTUNHN U3TOYHULIM,
eHeprunHaTa edekTUBHOCT, iApeHaTa eHepreTika U MHTENUIEHTHUTE eHEPruAHN MPEXU.

KM BOKTOpaHTLT OMX 3aAana cnegHMs BbLNPOC:

B paspaboTenus oT Bac mogen 3a MHOrOKpUTEpUAnHO OLEHsIBaHe Ha CleHapuuTe u3nonssarte
metogute AHP, MAUT n PROMETHEE II. Ako npu npomsHa Ha OTHOCUTENHWTE TErna Ha OCHOBHUTE
KpuTEpun (MKOHOMWUYECKMN, COLMAMHI N EKOMOMMYHM) Ce MOMyYM PasfiMyHO KnacupaHe Ha CLEeHapunTe, Ko
OT TpuTe MeToda OuXTe Npuenu 3a Han-HadexnaeH Npu B3eMaHEeTO Ha CTpaTErMyeckn pelleHust 3a
Pa3BUTWETO Ha HaLMOHaNHaTa eHepruitHa cuctema u 3awlo?

9. 3akmoyeHue

B 3akntoyeHne cuntam, Ye AMCepTaLmMoHHUAT Tpya Ha Tema: ,,OueHsiBaHe Ha CLieHapum 3a pa3BuTume
Ha HauMoHanHaTa eHepruHa cuctema“ npeacTaBnsBa 3aBbPLIEHO HAY4YHO W3CnedBaHe C SCHO
(hopMyMpaHu Lenu, NPUoXeHN agekBaTHA MeToAM 1 NOCTUrHATW 3HAYUMM HAYYHO-MPUAOXKHW U NPUAOXHM
MPUHOCK M OTTOBaps Ha WM3WUCKBaHWATA Ha 3akoHa 3a pasBUTUETO Ha akageMWyHus cbeTaB B Penybrnuka
Bwnrapus v MpaeunHnka 3a HeroBoTo npunoxexue B TY-Codus.

ToBa MU JaBa OCHOBaHWe Aa AaM NOMOXMTENHa OLeHKa Ha AuCepTaLMOHHUS TPYA 1 npeanaram Ha
yBa)xaeMoTo HayuHo Xypu aa npucbam Ha mar.unx. Kpuctuna KOpueBa Xapxuiicka obpasoeaTenHara
Hay4yHa cTeneH JlokTop“ no mpodecuoHanHo Hanpasnenue: 5.2. ,EneKTpoTexHuka, enekTpoHuKa U
aBTomatuka”, Hay4yHa cneuuanHocrt: ,Enektpnyeckn Mpexu u cuctemun”.

[ata: 06.08.2026 r. PELLEH3EHT:
Mp.Cocous (npoch.a-p ukx. W.AHrenosa)
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1. Relevance of the research problem addressed in the dissertation from a scientific and scientific-applied
perspective. Degree and levels of relevance of the problem and the specific research tasks developed in the
dissertation

The topic of the dissertation, “Assessment of Scenarios for the Development of the National Energy
System,” is undoubtedly highly relevant from both scientific and applied research perspectives. The study
addresses one of the most significant and strategic challenges facing the contemporary energy sector—
namely, the development and evaluation of long-term scenarios for the evolution of the national energy
system in the context of the accelerating energy transition, decarbonization, increasing integration of
renewable energy sources, growing requirements for energy security, and the implementation of European
climate and energy policies.

The relevance of the research is determined by the need to develop scientifically grounded methodological
approaches capable of supporting strategic planning processes for the future development of the national
energy system. In an environment characterized by continuous technological advancements, a rapidly
evolving geopolitical landscape, a changing regulatory framework, and increasing demands for sustainable
development, decision-making based solely on expert judgment is no longer sufficient. These circumstances
require the application of advanced forecasting, analytical, and multi-criteria decision-making models for the
comprehensive assessment of alternative development pathways for the energy sector. In this context, the
dissertation makes a valuable contribution by proposing an integrated methodological framework that
combines energy scenario modelling using the Long-range Energy Alternatives Planning (LEAP) platform
with well-established multi-criteria decision-making methods, including the Analytic Hierarchy Process
(AHP), Multi-Attribute Utility Theory (MAUT), and PROMETHEE II.

2. Degree of familiarity with the current state of the research problem and creative interpretation of the
literature
The submitted dissertation demonstrates the doctoral candidate’s thorough understanding of the current
state, evolution, and contemporary research directions in the fields of energy planning, national energy
system modelling, and the multi-criteria evaluation of alternative development scenarios.
The literature review encompasses a comprehensive range of scientific publications, legislative and
regulatory documents, strategic policy papers, and analytical reports related to European and national energy
policy, long-term energy planning, decarbonization, sustainable development, energy security, and the
transformation of energy systems. The dissertation draws upon a total of 262 bibliographic sources, the
majority of which are international publications written in the Latin alphabet. This reflects the candidate’s
commitment to incorporating contemporary international scientific achievements and best practices into the
research. Consequently, a solid theoretical and methodological foundation has been established for the
subsequent development and evaluation of alternative scenarios for the future development of the national
energy system.

6



Particularly commendable is the fact that the reviewed literature is not presented merely in a descriptive
manner but is subjected to systematic comparative and critical analysis. The dissertation examines various
classifications of energy planning models, their characteristics, fields of application, advantages, and
limitations. Furthermore, it compares methodological approaches applied internationally and within the
European Union, identifying best practices that can be effectively adapted to the specific characteristics and
requirements of the Bulgarian national energy system.

A particularly significant strength of the dissertation is the clear connection established between the
theoretical review and the candidate’s own empirical research. The findings of the literature review serve as
the basis for identifying the key factors influencing the development of the national energy system, formulating
the alternative development scenarios, and selecting the criteria and sub-criteria used in their evaluation.
This demonstrates that both the object and the subject of the dissertation are appropriately defined and
consistently aligned with the achievement of the stated research aim and objectives.

Overall, the dissertation provides convincing evidence of the doctoral candidate’s strong theoretical
background, well-developed analytical competence, and ability to conduct independent scientific research
and critically interpret complex issues within the field under investigation.

3. Correspondence of the selected research methodology with the aim and tasks of the dissertation

The research methodology adopted in the dissertation is well-structured, logically coherent, and fully aligned
with the stated research aim, objectives, and subject of the study.

The methodological framework is based on the integrated application of both general scientific and
specialized research methods, including analysis and synthesis, comparative analysis, the systems
approach, scenario planning, energy system modelling, and multi-criteria decision-making (MCDM) methods.
The selection of these methods is appropriate to the nature and complexity of the research problem and
ensures the reliability, consistency, and scientific validity of the obtained results.

Particular merit should be attributed to the application of the Long-range Energy Alternatives Planning
(LEAP) modelling platform for developing alternative scenarios for the future evolution of the national energy
system. The selection of LEAP is well justified, as it is one of the most widely recognized and internationally
applied software tools for long-term energy planning, enabling the development and assessment of multiple
scenarios and their impacts on the energy balance, greenhouse gas emissions, and sustainable
development.

A significant strength of the dissertation lies in the integration of energy scenario modelling with well-
established multi-criteria decision-making methods, namely the Analytic Hierarchy Process (AHP), Multi-
Attribute Utility Theory (MAUT), and the Preference Ranking Organization Method for Enrichment
Evaluation (PROMETHEE Il). The combined application of these methods enables a comprehensive
evaluation of the proposed scenarios by simultaneously considering economic, technical, environmental, and
social criteria. This integrated approach effectively overcomes the limitations of single-criterion assessment
methods and provides a robust foundation for more objective, transparent, and scientifically justified decision-
making.

It should also be emphasized that the selected methods are not applied in a purely formal manner but are
carefully adapted to the specific characteristics of the research object. The author successfully combines
quantitative modelling techniques with expert judgment, thereby enhancing both the credibility of the research
findings and the practical applicability of the proposed framework for scenario evaluation.

In my opinion, the selected research methodology is fully appropriate to the objectives of the dissertation and
effectively supports the successful accomplishment of all research tasks. It provides a sound scientific basis
for the comprehensive analysis of alternative pathways for the development of the national energy system
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and creates the necessary conditions for formulating well-founded conclusions and practically applicable
recommendations.

4. Brief analytical characterisation of the nature and assessment of the reliability of the material underpinning
the contributions of the dissertation

It should be noted that the empirical material presented in the dissertation is sufficient in both scope and
content to provide a solid evidential basis for the development of the author's proposed models and for the
formulation of the scientific-applied and practical contributions.

The overall assessment provides sufficient grounds to conclude that the empirical material is representative,
reliable, and fully adequate to achieve the stated research objectives.

| acknowledge the following scientific-applied and practical contributions of the dissertation:
Scientific-Applied Contributions:

1. Based on a comprehensive analysis of the specialized literature and strategic documents in the field
of energy planning, the dissertation substantiates the need for implementing a national strategic
energy planning process.

2. Methods, approaches, and evaluation criteria for energy scenarios have been systematically
reviewed, synthesized, and adapted to enable a comprehensive assessment of their impacts on
economic development, energy security, social welfare, and environmental protection within the
framework of long-term energy planning.

3. Alternative scenarios for the development of the national energy system have been proposed,
justified, and modelled using the Long-range Energy Alternatives Planning (LEAP) platform.

4. A comprehensive multi-criteria quantitative evaluation and comparative analysis of the proposed
development scenarios has been conducted through the application of the Analytic Hierarchy
Process (AHP), Multi-Attribute Utility Theory (MAUT), and the Preference Ranking
Organization Method for Enrichment Evaluation (PROMETHEE Il). This approach enables the
objective ranking and prioritization of the alternative scenarios and provides valuable support for
strategic decision-making in the energy sector.

Applied contributions:

1. Astructured framework has been developed for the evaluation and comparison of alternative energy
sector development scenarios. This framework can support the formulation, revision, and justification
of national energy strategies, plans, and programmes. Furthermore, the proposed approach enables
the integration of expert judgments and stakeholder preferences when determining the relative
importance of the selected evaluation criteria, thereby enhancing both the transparency and public
acceptance of strategic energy planning decisions.

2. The multi-criteria decision-making methods AHP, MAUT, and PROMETHEE Il have been
successfully applied and validated as a practical toolkit for the evaluation of energy scenarios. The
proposed methodological framework has the potential to support governmental institutions,
policymakers, and energy experts in making scientifically sound, transparent, and well-informed
decisions.

The identified contributions are fully consistent with the research aim and objectives of the dissertation. They
demonstrate an appropriate degree of originality and possess substantial scientific value as well as significant
practical relevance for the fields of strategic energy planning and energy policy development.

5. Assessment of the degree of the doctoral candidate’s personal contribution to the stated achievements



Based on the submitted dissertation, the abstract, and the accompanying documentation, it can reasonably
be concluded that the identified scientific-applied and practical contributions are the result of the doctoral
candidate’s independent research activity.

No evidence has been identified that would call into question the originality of the research or the authorship
of the presented results. The scientific works of other researchers have been appropriately incorporated as
the theoretical and methodological foundation upon which the candidate has developed her own research.
The distinction between the adopted theoretical concepts and the author's original findings is clearly
articulated, making it possible to identify the candidate’s individual scientific contribution.

In support of this assessment, it should be noted that the documentation submitted for the public defense
includes a Declaration pursuant to Article 27(1) of the Regulations for the Implementation of the
Academic Staff Development Act of the Republic of Bulgaria (PPASDARB), in which the doctoral
candidate declares that the dissertation constitutes an original work of authorship developed independently
by her. The declaration further confirms that all scientific ideas, findings, and publications of other authors
have been properly acknowledged and cited in accordance with the principles of academic integrity and
established scholarly ethics.

6. Assessment of the publications related to the dissertation

The publications submitted by the doctoral candidate reflect substantial parts of the dissertation research and
demonstrate the author's commitment to the dissemination and scholarly discussion of the research findings.
A total of five scientific publications related to the dissertation topic have been submitted, presenting the
principal stages and key outcomes of the conducted research. Of these, four publications have been co-
authored with the scientific supervisor.

The research findings have been presented at well-established national and international scientific events in
the field of energy, including the International Conference on Electrical Machines, Drives and Power
Systems (ELMA), the Bulgarian Energy Forum Scientific Conference (BulEF), the International
Symposium on Electrical Apparatus and Technologies (SIELA), and the National Conference of the
Association of Bulgarian Energy Agencies. These scientific forums have provided an appropriate platform
for the presentation, discussion, and critical evaluation of the research results by experts and representatives
of both the academic and professional communities in the field of energy.

Four of the submitted publications are indexed in the Scopus database, demonstrating their international
visibility and accessibility within the global scientific community. Furthermore, one of the publications has
already received four citations in Scopus-indexed publications, indicating that part of the research has
begun to attract recognition and has already been reflected in the specialized scientific literature.

It should also be noted that the number of publications fully satisfies the statutory requirements for the award
of the educational and scientific degree of Doctor (PhD) and ensures the necessary dissemination of the
scientific results. Their content is closely aligned with the subject matter of the dissertation and confirms the
consistency, continuity, and systematic nature of the doctoral candidate's research activities.

7. Assessment of the compliance of the abstract with the requirements for its preparation and of the adequacy
with which it reflects the principal propositions and contributions of the dissertation

As the designated reviewer responsible for assessing the compliance of the dissertation abstract with the
established academic requirements, | consider that the submitted abstract fully satisfies the standards for its
preparation and provides an accurate and comprehensive presentation of the dissertation's content, principal
scientific concepts, research findings, and contributions.



There is a high degree of consistency between the dissertation and its abstract with regard to the research
aim, objectives, methodological framework, results, conclusions, and scientific contributions. The abstract
offers a clear, objective, and sufficiently comprehensive overview of the nature, scope, and scientific
significance of the research conducted, thereby fulfilling its purpose within the procedure for the award of the
educational and scientific degree of Doctor (PhD).

8. Opinions, recommendations and remarks

Alongside the overall positive assessment, it may be noted that certain sections of the literature review are
broader and more descriptive in nature and could be further focused on the scientific concepts and theoretical
propositions most directly related to the research thesis. A clearer distinction between the critical analysis of
the literature and the presentation of the regulatory and strategic framework would further strengthen the
analytical character of the exposition. This observation, however, does not diminish the value of the research
conducted or the significance of the theoretical generalizations derived from it.

In future research, the proposed approach could be further developed by involving a broader range of
stakeholders, including representatives of governmental institutions, energy companies, regulatory
authorities, research organizations, the business community, and civil society. Their participation in the
selection of the evaluation criteria and the determination of their relative importance would enhance the
transparency, public acceptability, and practical relevance of the results.

With a view to the further development of the research, it may also be recommended that the empirical basis
be expanded by including a larger number of organizations and projects from different subsectors of the
energy industry. A comparative analysis of conventional energy projects, renewable energy projects, energy
efficiency initiatives, nuclear energy projects, and smart energy grid projects would be particularly valuable.

| would like to address the following question to the doctoral candidate:

In the multi-criteria scenario evaluation model developed in your dissertation, you apply the AHP, MAUT, and
PROMETHEE Il methods. If changes in the relative weights assigned to the principal economic, social, and
environmental criteria result in a different ranking of the scenarios, which of the three methods would you
consider the most reliable for supporting strategic decisions regarding the future development of the national
energy system, and why?

9. Conclusion

In conclusion, | consider that the dissertation entitled “Assessment of Scenarios for the Development
of the National Energy System” constitutes a completed and original scientific study characterized by
clearly defined research objectives, an appropriate and rigorously applied methodological framework, and
significant scientific-applied and practical contributions. The dissertation satisfies the requirements of the
Academic Staff Development Act of the Republic of Bulgaria and the Regulations for its
Implementation at the Technical University of Sofia.

On the basis of the quality of the dissertation, the achieved research results, and the identified contributions,
| express my positive evaluation of the dissertation and respectfully recommend that the Scientific Jury
award Ms. Kristina Yurieva Hadzhiyska, M.Eng., the educational and scientific degree of Doctor (PhD) in
Professional Field 5.2. Electrical Engineering, Electronics and Automation, Scientific Specialty:
Electrical Networks and Systems.

Date: 06 August 2026
Sofia

REVIEWER: Prof. Yordanka Angelova, PhD, Eng.
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