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Tema Ha gucepTaunoHHus Tpya: ,,OueHsiBaHe Ha cueHapuu 3a pa3BuTue Ha
HauuoHanHara eHeprumHa cucrema’

PeueH3eHT: gou. A-p uHX. KOnnaH EmMmunoB PaHrenos

1. AKTYyanHoOCT Ha pa3paboTBaHUA B AUCEPTALUOHHNA Tpya npobnem
B Hay4YyHO U Hay4HOMPUIIOXHO OTHoweHue. CTeneH MU HMBa Ha akTyan-
HOCTTa Ha npobrema u KOHKpeTHUTe 3aaayu, paspaboTeHu B guceprauu-
ATa.

Pa3BnUTMETO Ha eHeprumHaTa cucTteMa Ha bbnrapusi e Bbnpoc ¢ Npsiko 3Ha-
YeHue 3a MIKOHOMUYecKaTa CUrypHOCT, KOHKYPEHTOCNOCOBHOCTTA, yCTOMYNMBOTO
pasBUTUE U HE3aBUCMMOCTTA Ha BCHAKa ObpxaBa. B cbBpeMeHHUTe ycroBus
EHEPrMNHUTE CUCTEMW CE NMPOMEHSAT NOA BNNAHWE Ha aekapboHusauusaTa, yse-
NMYaBaHETOo Ha Aena Ha Bb30OHOBAEMUTE EHEPTUNHU U3TOYHULIN, Pa3BUTUETO
Ha AeueHTpann3npaHoTo NPOU3BOACTBO, enekTpudukauuaTa Ha notpebnenu-
eT0 U HeobXOANMMOCTTa OT NoBULLIABAHE Ha eHepruHaTa curypHocT. Toea Ha-
nara npu pas3paboTBaHETO Ha HaUWOHANMHN €HEPrMNHU NONUTUKN Aa ce pasr-
nexgaT He OTAeNHN MepKK, a Bb3MOXHU CLieHapuu 3a pas3BuUTUeE Ha cuctemara
W nocneacTenaTa oT TaX.

O6GekT Ha uscneaBaHe B AMCEPTAUMOHHUS TPy € HauuoHanHata eHep-
rMMHa cucTema, a OCHOBHUAT Npobnem e cBbp3aH ¢ paspaborBaHeTo, moae-
NMPAHETO U CpaBHUTENHATA OLEHKa Ha Bb3MOXHU CLEHApUN 3@ HENHOTO pas-
BuTHE. [NocTaBeHaTa uen — cb3aBaHe Ha UANoCTeH MeToA4OMNOrMYeH noaxos,
KOnTo 0beanHABa EHEPrMNHOTO NMaHupaHe, MOAENMPAHETO U MHOTOKpUTEPU-
anHOTO B3EMaHe Ha pELUEHUst — e aKTyanHa U UMa KakTo HayYHOMPUITOXEH,
Taka u NpunoXeH xapaktep. [NoctaBeHUTe 3a4ayu ca NOrMYecKn CBbP3aHn n
BOAAT OT aHanu3a Ha CbluecTByBaluTe NOAXOAM U MoLenn A0 KonuyecTee-
HOTO CpaBHEHWE Ha KOHKPETHU cueHapun 3a bbnrapums.

TemaTa e akTyanHa B AOoCTaTb4Ha CTeneH u 0CO6EHO B KOHTEKCTa Ha He-
obxogMmocTTa OT Hay4YHO 060CHOBAHO AbNrOCPOYHO EHEPIMMHO NNaHUpaHe u
n3bop Mexagy anTepHaTUBHW HanpaBfeHUs 3a pasBUTME Ha HauwuoHanHarta
eHeprumHa cuctema.

2. CteneH Ha no3HaBaHe CbCTOAHMETO Ha Npobnema u TBopYecka UH-
TepnpeTauus Ha NUTepaTypHUA MaTtepuarn.

MpeacraBeHNAT AucepTauuoHeH Tpya cbAbpxa oblnpHa nutepaTtypHa
crnpaBka u pasrnexaa 3HauyumTteneH 6pon Hayy4yHu nybnukaumm, HOpMaTUBHU U
CTpaTern4yeckn JOKYMEHTU, CTaTUCTUYECKM LaHHU U MaTepuann Ha MexayHa-
POAHW OpraHM3aunn. AHannampaHm ca NnoaxoanTe 3a ObAroCPOYHO eHEePrumHO



nraHnpaHe, OCHOBHUTE rpynyu MoAenn Ha EHEPruMHNUTE CUCTEMN, BH3MOXHOC-
TUTE 3a CUueHapUMHO NnaHupaHe U MeToAUTE 3a MHOTOKpUTEPUANHO B3eMaHe
Ha pelleHnda. HanpaBeH e n aHanun3 Ha pa3BUTMETO Ha eBpornenckaTa u obn-
rapckarta eHeprumHa rnosiMTuka.

[MpaBu BneyatneHue, Ye B NbpBarta 4YacT Ha anceptaumara npeobnagasa
00630pHMAT XapakTep Ha U3NOXeHNeTo. Ha MecTa oTaenHuTe HanpaBfieHNs Ha
nuTepaTtypHua aHanus morat aa 6baat npeactaBeHu No-KOMMAKTHO, KaTto Mno-
SICHO Ce OTAENN U3BECTHOTO B NnTepaTtypaTa OT KOHKPETHUS Hay4deH npobnem,
KOMTO aBTOPbT CU NocTaBsl. Bbnpekn ToBa nuTepaTypHUAT MaTepuarn e uanos-
3BaH LIefieHaco4eHo U € cBbp3aH ¢ n3bopa Ha nocrenealliata METOAMUKA.

MonoxmntenHo oueHaBaM M3BbpLUeHaTa Knacudukauma Ha mogenuTte 3a
€HEePrunHo NraHnpaHe u aHanusa Ha MeToauTe 3a MHOrokpuTepuarnHa oueHka.
OT n3noXxeHMeTo ce BMWXKAa, Ye AOKTOopaHTa no3HaBa Aobpe CbCTOSIHUETO Ha
npobnemaTukata n MoXe ga u3sexga oT nurepaTtypHusa aHanua apryMeHTu 3a
n3bopa Ha n3non3eBaHUTE B guceptaunaTa cpeacTaa.

3. CboTBeTCTBUE Ha M3bpaHaTta MeToAuKa Ha uscneaBaHe C Nocra-
BeHaTa uen U 3afjayum Ha gucepTaLMoHHUA TpyA.

Llenta Ha anceptaumoHHUA TPy U3MCKBa NOCriegoBaTeNIHO pellaBaHe Ha
HAKOJSTKO rpynu 3aZiadvm — aHanm3 Ha eHeprumHoTOo NiiaHupaHe U CbluecTByBa-
lnTEe Mmoaenun, paspaboTeaHe Ha cLueHapuKn, TAXHOTO KONIMYECTBEHO MOAENMN-
paHe 1 nocrnegpalla oLeHKa No MHOXeCTBO kputepuun. [JoktopaHTa e nsbpan
mMmoaenHata cpeaa LEAP 3a paspaboTBaHe 1 aHanus Ha CLeHapuuTe n Tpu Me-
ToOa 3a MHOrokputepmanHo B3emMaHe Ha pewenHna — AHP, MAUT n
PROMETHEE |II.

N3bpaHaTa MeTogMka CbOTBETCTBA Ha NOCTaBeHUTE uen n 3agayu. lNoa-
XO4ALWO e NocriefoBaTeNnnHOTO CBbP3BaHe Ha pe3ynTaTuTe OT EHEPrMUHOTO MO-
aennpaHe ¢ MHOrokputepmanHata oueHka. 1o To3M HayuMH KONMMYecTBEHUTE
pesynTtaTin OT MOAENUTE ce nNpeBpbLiaT B NoOKasaTenun, KouTo moraT Aga 6bvaat
N3Non3BaHu Npun CpaBHEHMETO Ha anTepHaTuUBUTE.

Kato nonoxuTtenHa ctpaHa crnegea ga ce otbenexu, 4ye aBTopbT He ce
orpaHM4yaBa OO0 nNpunaraHeTo camMoO Ha eduH MeTo[ 3a MHOrokputepuanHa
OueHKa, a cpaBHsaBa pesyntatute ot AHP, MAUT n PROMETHEE Il. ToBa
AaBa Bb3MOXXHOCT a Ce NMpoBepU YCTONYMBOCTTA Ha NOSTy4EeHOTO noapexaaHe
CApSAMO N30paHna MaTeMaTUYECKN MHCTPYMEHT.

Hanuue e egHa ocobeHOCT Ha MeToamKkaTa — pe3yntaTtute OT MHOMOKpu-
TepunanHaTa OueHKa 3aBUCAT B 3HAYUTENHA CTeneH oT n3bpaHnTe Kputepmm u
TexXHUTe Terna. ABTOpbT AoCcTura 4O TO3M U3BOA B AucepTaumata. ToBa He Ha-
Mansiea npunoXumMmocTTa Ha paspaboTeHns noaxod, HO NoKasea, Ye npu npak-
TMYECKOTO MY N3NOM3BaHe onNpeaeniiHETO Ha KPUTEPUUTE U OTHOCUTENHATa UM
Ba)XXHOCT TpsibBa fa Obae M3BbLPLUBAHO C yvacTMe Ha 3auvHTepecoBaHUTE
CTpaHu 1 NpU Bb3MOXHOCT Ype3 aHanmn3 Ha YyBCTBUTESTHOCTTA.



4. KpaTka aHanMTU4Ha XapakTepucTuKa Ha eCTeCTBOTO M OoLeHKa Ha
AOCTOBEPHOCTTa Ha MaTtepuana, BbpXy KOUTO ce rpagat npMHOCUTe Ha
AucepTaunoHHUA TpyA.

MaTepuanbT, n3nonssaH B ANCEPTAUMOHHUSA TPyd, BKNOYBA JaHHM 3a
€HEepPrMmHOTO NOoTpebreHne n NPoOM3BOACTBO, NApaMeTPU HA EHEPIUNHUS CEK-
TOp, CTAaTUCTUYECKN N MKOHOMMYECKM MoKasaTenn, HOpMaTUBHU U CTpaTeru-
YeCKN OJOKYMEHTU 1 pedynTtaTtu oT moaenupaHe. PaspaboTeHn n aHanuampaHu
ca YeTnpu OCHOBHU CLieHapus 3a pas3BUTUE Ha HaumMoHanHaTa eHeprmmHa cuc-
Tema — LTT, WAM, SUP n DPC. 3a Tax ca onpegeneHn Kofim4yecTBEHN MokKa-
3aTtenun, U3nonsBaHn BNOCMEACTBME KaTO KPUTEPUM 3a MHOrokputepuanHarta
OLeHKa.

CobllecTBeHa YacT OT n3cnegBaHeTo e peanunanpana ypes LEAP, kaTo pe-
3yntatuTe ca M3Nosi3BaHW 3a onpegensdHe Ha nokasaTenu 3a KpamHo eHep-
MrUHO NoTpebrneHne, NPomM3BOACTBO Ha E€NEKTPOeHeprnsa, BPYTHO BbTPELLHO
eHeprumHo noTpebneHne, eHeprmmHa MHTEH3UBHOCT, EHEPrurHa e(PeKTUBHOCT,
3aBUCUMOCT OT BHOC, Asin Ha eHepruata oT BEU u emucumn Ha CO». JonbnHu-
TENHO ca M3non3BaHu counanHu nokasatenun kato bBI1, HaceneHne n nHAekc
Ha YOBELLUKOTO pa3BuUTHE.

Mma ocHoBaHue pesyntatuTe da ce npuvemar 3a JOCTOBEPHU U B TSAX Aa
ce TbPCAT NPMHOCUTE Ha AucepTauMoHHaTa paboTta. B cbwoTo Bpeme TpsibBa
Aa ce OT4yeTe, Ye OOCTOBEPHOCTTA Ha AbMATOCPOYHUTE CLEHAPUN HE MOXe da
ce pasrnexja He3aBMCMMO OT NpUeTUTe HavanHu gaHHW, JONYCKaHUS 1 Nonu-
TUYECKN npegnocTtaBkn. [lopaan ToBa pesyntaTute criefBa a ce UHTepnpe-
TUpaT KaTo OLUEHKN NMpu 3aafleHUTEe YCIOBUA Ha CLieHapusl, a He KaTo eHO3-
HayHa NporHo3a 3a ObAELIOTO pa3BUTME Ha HaUMOHAaNHaTa eHeprurHa cuc-
Tema.

[Mony4yeHOTO KnacupaHe Ha YeTupute CLueHapusa e nocriegoBaTesniHo npu
N3Mnoni3BaHeTo Ha egHa n cbla cuctema oT Terna. W npu Tpute HaymHa Ha
knacupaHe - AHP, MAUT n PROMETHEE Il cueHapuat SUP 3aema nbpBO
mMsacTo, cnegsaH ot LTT, DPC n WAM. ToBa cbBnageHne e AoNbiHUTENEH ap-
'YMEHT 3a BbTpeLlHaTa CbrfacyBaHOCT Ha NOSlyYeHUTe pesynTaTu.

5. HayyHn wn/vnn Hay4YyHOMPUIIOXHU MPUHOCKM Ha AUcCepTaLUOHHUA
TPYA.

[MpuHOCUTE B AMcepTaunoHHNA Tpyd MoraT Aa 6baaT pasgeneHn Ha Hayy-
HOMPUNOXHN U MPUITOXKHMN.

KbM Hay4yHONpUNOXHUTE NpUHOCKM MoraT aa 6baaT oTHeceHu paspaboTe-
HUAT N o6oCcHOBAH METOAONOrMYEeH Noaxon 3a nocriegoBaTenHo paspaboT-
BaHe, MoJennpaHe 1 OLeHsiBaHe Ha CueHapun 3a pas3BUTME Ha HauuoHarHa
eHeprmmHa cMcTemMa, Kakto n aganTupaHeTo v NnpunaraHeTo Ha MeToam 3a MHO-
rokpuTepmnanHo B3eMaHe Ha peLLeHUst KbM KOHKPEeTHUSA Npobnem Ha HaumoHan-
HOTO EHEPrMnHO nraHupaHe. NonoXnTenHo oueHsiBaM U HanpaBeHaTa cucTte-
MaTusaumsa Ha MoAennTe 3a eHEPrumHo naHMpaHe n Ha MeToanTe 3a MHOTMOK-
puTepuaneH aHanms.



KbM npunoxHute npuHocn moraT aa 6baaTt oTHeceHu pa3paboTBaHETo Ha
KOHKPETHW cueHapun 3a pa3BuTMe Ha ObrrapckaTa eHeprumHa cuctema, Tax-
HOTO MogenupaHe 4Ype3 LEAP n nssbplueHata KonimyecTBeHa oueHKa no eau-
HageceT kpuTepus. [NonydeHoTOo KrnacupaHe Ha cLueHapunTe JaBa Bb3MOXHOCT
npeanoXeHUaT nogxoa Aa 6bae n3nonssaH KaTo MHCTPYMEHT 3a nognomMaraHe
Ha CTpaTern4yecku pelleHns B eHepreTmkara.

[OKTOpaHTbLT e HanpaBun oboCHOBaHO ajanTupaHe Ha W3nonsBaHuTe
AHP, MAUT n PROMETHEE Il n rm e npunoxumn KbM KOHKpeTHaTa 3agava 3a
OLleHsiBaHe Ha HaLuMOHaITHN eHEPrMnHU CLUEHapUn U B UHTENPUpPaHeTo UM C pe-
3ynTtaTuTe OT EHepPrMmHOTO MogenupaHe. B To3n cMuchn npuHocuTe nmart npe-
AUMHO Hay4YHONPUIIOXEH U NPUMOXEH XapakTep.

3Ha4yMmocTTa Ha NpuUHOCUTEe ce onpeaens oT Bb3MOXHOCTTa pa3paboTe-
HUAT noaxo Aa 6bae n3nonasaH Npu paspaboTBaHe M akTyanusmMpaHe Ha Ha-
LUMOHanHu ctpaternu, nriaHoBe 1 nporpamMmu B obnactra Ha eHepreTykara.

6. OueHKa 3a cTeneHTa Ha NIMYHOTO y4yacTue Ha AucepTaHTa B NPUHO-
cuTte.

Hamam nuyHn BnevatneHnsa oT JOKTOpaHTa, nopagu KOeTo oueHkata Mu
Cce OCHOBaBa Ha NpeAcTaBeHUst AMcepTaumoHeH Tpya, aBTopedepara un ny6-
nuKauuuTe no guceptauusTta. B nette npencraseHn nybnukauumn KpucTtuHa
Xakuncka e cbaBToOp, KaTo B YETUPU OT TAX CbaBTOP M € HAaYYHUAT U PbKOBO-
avten.

OT UANOCTHOTO CbAbpXaHMEe Ha gucepTauMoHHUS Tpyad, nocrnegosaTen-
HOCTTa Ha pa3paboTkuTe U NpeacTaBeHUTe pesynTatn MOXe [a ce Cbau, ve
AOKTOpaHTKaTa uMma CbLLeCTBEHO NIMYHO y4acTue B nosiydaBaHeTo U aHanuaa
Ha pesyntaTtuTe. [IpMHOCHT HEe MOXe Aa Obae KONUMYECTBEHO OTAESNEH OT TO3U
Ha CbaBTOpPUTE €ONHCTBEHO Bb3 OCHOBA Ha MpeacrtaBeHUTe maTtepuanu, HO
CbAbPXaHMETO Ha AncepTaumnsaTa u CeBbp3aHuTe Nnydnukauum My gaBaT OCHO-
BaHWe Aa npuema, 4Ye OCHOBHUTE pe3ynTaTu Nno noctaBeHaTta 3ajaya ca B 3Ha-
YuTesnHa cTeneH geno Ha AOKTopaHTa.

7. MNMpeueHka Ha nyonuMkauumTe No AUcCepTauuoOHHUA TPYA.

Mo gucepTaunoHHMs Tpya ca npeacraBeHn neT nyénukaumn. EgHa ot Tax
e ot 2018 r., a octaHanute ca nybnukyBaHun npe3 2022-2024 r. YeTmpun ot
nybénukauumTe ca B COOPHULM Ha MeXayHapOoaHM Hay4YyHU KOHepeHuuu, ny6-
nukysaHu ot IEEE, ¢ nocouyenn DOI: BulEF 2022, ELMA 2023, SIELA 2024 v
BulEF 2024. MNMy6nvkaunnTe oTpasaBaT OCHOBHUTE eTann Ha Hay4yHouscreao-
BaTesickata paboTta — n3bop Ha KpuTepuu, npernen Ha MHOroKpuTepuanHmuTe
MeTOo4M, KONMYeCTBEeHa OLleHKa Ha cueHapuuTe U akTyanusupaHe Ha Haumo-
HaNHUTE eHEePrumHn CLeHapun.

[MpaBu BNevatneHve, Ye nydbnmkauumnTe ca norm4eckm CBbp3aHu ¢ pa3Bu-
TMETO Ha gucepTaumoHHaTta paboTta. Hannumeto Ha UMTUPaHUA, UHOEKCUPaHU
B Scopus, e NonoXxuTereH 3Hak 3a Hay4dHaTa BUOMMOCT U pasnpoCTpaHeHNETO
Ha pesyntaTtuTe.



8. Manon3BaHe Ha pe3ynTtatuTe OT AUCEPTALUOHHUA TPyA B Hayu-
HaTa U coumanHaTa npakTuka.

B maTepmnanute, KOMTO NOMAy4YnX KaTo PELEH3EHT, HE ca NpeacTaBeHN O0-
KYMEHTW, YOOCTOBEPSIBALLM NPSIKO BHEAPsiIBAHE Ha pa3paboTeHus nogxon unm
KOHKPETEH NPSK NKOHOMUYECKN edoeKT.

Pesyntatnte oT AUCEpTaUMOHHMA TPyd MMaT noTeHunan 3a u3nons3saHe
npu paspaboTBaHETO M akTyann3npaHeTo Ha HaLMOHaNMHWU EHEPrunHK cTpaTe-
rMun, NnaHoBe M nporpamun. 3a npaktnkata 6m duna nonesHa Bb3MOXHOCTTA
pasnuyHK antepHaTMBM ga ObaaT CpaBHEHM MO €QHOBPEMEHHO COouManHu,
MKOHOMWYECKN N EKONOMMYHM NokasaTesniv, BMecTo n3bopbT Aa ce ocHOoBaBa Ha
eNH nokasarern.

PaspaboTeHnaT noaxon Moxe ga HaMepu NPUroXeHWe N B HayyHaTa u
yyebHaTa npakTuka npu aHanua Ha CLeHapum 3a pas3BuTne Ha EHEPrUNHN CUC-
TEMU U Npu 0Oy4YeHMe Mo eHEPrurmHO MraHupaHe N MHOroOKpUTepuanHo B3e-
MaHe Ha peLUeHus.

9. OueHKa Ha CbOTBETCTBMETO Ha aBTopechepaTa C U3UCKBAHUATA 3a
M3roTBSIHETO MY, KaKTO M Ha afleKBaTHOCTTa Ha OoTpa3siBaHe Ha OCHOBHUTE
NONOXEeHNSA N NPUHOCUTE Ha ANCepPTaLMOHHUA TPYA.

ABTOpeepaTbT OTpassiBa OCHOBHUTE MOMNOXEHUS, LenTa, 3agadyuTe, us-
nofi3aBaHaTa MeToamka, NonyyYeHuTe pesyntatn n opMynmpaHnTe NPMHOCK Ha
ancepTtauunoHHus Tpya. NpeacrtaBeHn ca paspaboTeHnTe cueHapun, U3nons-
BaHeTO Ha LEAP v npunaraHeto Ha AHP, MAUT n PROMETHEE Il. OtpaseHu
ca CbLLO NpakTnyeckaTa npunoXnMocT 1 nydnukaunnTe no guceprayusTa.

ABTOpedepaThbT, C HAKOM TEXHMYECKN 3abenexkm CbOTBETCTBA Ha CbabpP-
XXaHWEeTOo Ha AncepTaunoHHUS TPy U AaBa Bb3MOXHOCT Aa ce npngobue goc-
TaTb4HO ICHA NpecTaBa 3a U3BbpLUeHaTa HaydHouacnegosaTerncka pabora u
3a OCHOBHUTe pesyntaTtn. Cuntam, Ye TOM OTroBaps Ha U3UCKBaHMUSATa 3a U3-
rOTBAHETO MYy.

10. MHeHus, NpenopBbKMU U Benexku.

B anceptaumoHHaTa paboTa ca gonycHaTtn OTAENHU peaakuMoHHU U Tep-
MWUHOMNOMMYHN HETOYHOCTU, KOUTO HE NMPOMEHAT CbLUECTBEHO Hay4YHaTa CTOWN-
HOCT Ha nonyveHuTe pesyntatn. Ha mecta nsnoxeHneTo € no-nogpobHo oT
Heob6XoaMMOTO U MMa NOBTOPEHME Ha 0BLM NOCTAHOBKM OT NuTepaTypHns ob-
30p.

[Mpn 6BbOELLO pa3BUTUE HA MeToAMKaTa Aa Ce U3BbPLUM aHanM3 Ha YyBCT-
BUTEMHOCTTA Ha KpanHOTO KracupaHe CnpsaMo NpoMsiHaTa Ha Ternarta Ha Kpu-
TepuuTe. [py n3non3BaHeTo Ha eHa M Cblla cucTtema OT Terna B Tpute me-
ToAa Te JaBaTt e4HakBO nogpexaaHe. BunpochT e ganu ToBa € 40CTaTbuyHO,
3a [ja ce OUEeHM YCTOMYMBOCTTA Ha peLleHMeTo Npu pasnuyHu NpegnoyYnTaHus
Ha 3anHTepeCcoBaHUTE CTPaHM.

[Mpwn NpakTUYecKo NpUIoXeHne onpeaensaHeTo Ha Terfara Moxe ga ce ns-
BbpLUBA Ype3 aHKeTUpaHe Unn ekcnepTHa rnpoueaypa c ydactme Ha npeacra-
BUTENN HA OCHOBHUTE 3aMHTEpecoBaHu CTpaHu. 1o TO31 HaYMH CyBEeKTUBHUAT



enemMeHT npu n3bopa Ha OTHOCUTENHAaTa BaXXHOCT Ha couuanHuTe, MKOHOMMU-
YeCKUTe 1 eKoNormyHnTe Kputepuu e 6vae no-gobpe obocHOBaH.

KaTo gonbnHuTenHa npenopbka MOXe Aa ce pasrnexia BKo4YBaHeTo Ha
NO-LUMPOK HaAboOp OT TEXHUYECKM MOKasaTeNiM Ha eneKkTpoeHeprumHata cuc-
Tema, KoraTo uenTa e paspaboteHnat nogxon Aa 6bvae M3nonssaH 3a pearnHo
cTpaTernyecko nraHnpaHe Ha efieKTPOEeHEePrnnHUA CEKTOP, a He Ha eHeprun-
HaTa cucTemMa B No-LMPOKUSA CMUCHI.

11. 3aknto4yeHue € iCHa NOJSIoXKUTENHa UM oTpuuaTesiHa oLueHKa Ha
AucepTauMoHHUA TpyA.

[MpeacraBeHNAT gucepTaumMoHeH Tpyad, 06eMbT Ha U3BbPLUEHUTE U3cnea-
BaHWs, pa3paboTeHuTe cueHapuu, u3non3eBaHeTo Ha gobpe noagbpaHa Mo-
AenHa cpega n NpunoXXeHnTe MeToam 3a MHOrokpuTepuanHa oueHka Mu aasat
OCHOBaHMe fa npuema, 4Ye ca Hanvue Kakto HeobxogumaTta obpasoBartesiHa,
Taka 1 Hay4dHouacregoBaTesicka YyacT 3a npuaobmsaHe Ha obpasoBaTenHaTa u
Hay4yHa cTeneH ,00KTop”. lMonyvyeHuTe pesyntaTu ca forMyYeckn CBbpP3aHu C
noctaBeHaTa Len un 3agayu, a popmynmpaHmtTe NpuHOCU nmMat NpegumMHo Ha-
YYHOMPUIOXEH N NPUIOXEH XapakTep.

Cuntam, Ye npeacTaBeHUAT AncepTauMOHEH TPy NOKpUBa U3NCKBaHUATA
Ha 3akoHa 3a pa3BuTME Ha akageMn4yHus cbeTas B Penybnuka Bbnrapus, MNpa-
BUNHMKA 3a npunaraHeTo my 1 lNpaBunHuka 3a ycnosusTa v pega 3a npuaobu-
BaHe Ha Hay4Hu cTeneHu B TexHunyecknsa yHusepcuteT — Codus.

B 3akntoyeHue, 6asvpankn ce Ha ropensnoXeHoTo, MOEeTO MHEHME e: Aa
6baoe npucbaeHa obpasoBaTesiHa M HayyHa cTeneH ,J0KTop“ Ha Mmar. VHX.
KpuctuHa KOpuesa Xagxuicka.

[Oarta: 15.09.2026 . PEUEH3EHT:...........ocovvveen.
/Ipou. KO. PaHrenos/
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1. Relevance of the problem developed in the dissertation in scientific
and applied scientific terms. Degree and levels of relevance of the prob-
lem and the specific tasks developed in the dissertation.

The development of Bulgaria’s energy system is a matter of direct im-
portance for economic security, competitiveness, sustainable development,
and the independence of any country. Under current conditions, energy sys-
tems are changing as a result of decarbonization, the increasing share of re-
newable energy sources, the development of decentralized generation, the
electrification of consumption, and the need to enhance energy security. This
requires national energy policies to consider not only individual measures, but
also possible development scenarios for the system and their consequences.

The object of the research is the national energy system, while the main
problem concerns the development, modelling, and comparative assessment
of possible scenarios for its development. The stated objective — to create an
integrated methodological approach combining energy planning, modelling,
and multicriteria decision-making — is relevant and has both scientific-applied
and applied significance. The tasks are logically interconnected and lead from
the analysis of existing approaches and models to the quantitative comparison
of specific scenarios for Bulgaria.

The topic is sufficiently relevant, particularly in the context of the need for
scientifically grounded long-term energy planning and for choosing between al-
ternative directions for the development of the national energy system.

2. Degree of knowledge of the state of the problem and creative inter-
pretation of the literature.

The dissertation contains an extensive literature review and examines a
significant number of scientific publications, regulatory and strategic docu-
ments, statistical data, and materials from international organizations. Ap-
proaches to long-term energy planning, the main groups of energy-system
models, scenario-planning approaches, and multicriteria decision-making



methods are analyzed. The development of European and Bulgarian energy
policy is also examined.

It is noteworthy that the first part of the dissertation is predominantly review-
oriented. In some places, the individual areas of the literature review could be
presented more concisely, with a clearer distinction between established
knowledge and the specific scientific problem addressed by the author. Never-
theless, the literature is used purposefully and is linked to the choice of the
subsequent methodology.

| positively assess the classification of energy-planning models and the
analysis of multicriteria assessment methods. The exposition demonstrates that
the doctoral candidate has a good knowledge of the state of the problem and is
able to derive arguments from the literature review in support of the methods
and tools used in the dissertation.

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

The objective of the dissertation requires the sequential solution of several
groups of tasks — analysis of energy planning and existing models, develop-
ment of scenarios, their quantitative modelling, and subsequent multicriteria as-
sessment. The doctoral candidate has selected the LEAP modelling environ-
ment for the development and analysis of the scenarios and three multicriteria
decision-making methods — AHP, MAUT, and PROMETHEE II.

The selected methodology corresponds to the stated objective and tasks.
The sequential linking of the results of energy modelling with multicriteria as-
sessment is appropriate. In this way, the quantitative results of the models are
transformed into indicators that can be used for comparison of the alternatives.

A positive aspect is that the author does not limit the analysis to a single
multicriteria assessment method, but compares the results obtained using AHP,
MAUT, and PROMETHEE II. This makes it possible to examine the robustness
of the resulting ranking with respect to the mathematical method selected.

One characteristic of the methodology is that the results of the multicriteria
assessment depend to a considerable extent on the selected criteria and their
weights. The author reaches this conclusion in the dissertation. This does not
reduce the applicability of the proposed approach, but shows that, in practical
use, the criteria and their relative importance should be determined with the
participation of stakeholders and, where possible, supported by sensitivity anal-
ysis.



4. Brief analytical characterization of the nature and assessment of
the reliability of the material underlying the contributions of the disserta-
tion.

The material used in the dissertation includes data on energy consumption
and production, energy-sector parameters, statistical and economic indicators,
regulatory and strategic documents, and modelling results. Four main scenarios
for the development of the national energy system are developed and analyzed
— LTT, WAM, SUP, and DPC. Quantitative indicators are determined for them
and subsequently used as criteria in the multicriteria assessment.

A substantial part of the research is carried out using LEAP, with the results
used to determine indicators for final energy consumption, electricity genera-
tion, gross inland energy consumption, energy intensity, energy efficiency, im-
port dependence, the share of energy from renewable energy sources, and
CO2 emissions. Social indicators such as GDP, population, and the Human
Development Index are also used.

There are grounds for considering the results reliable and for identifying
the contributions of the dissertation on their basis. At the same time, it should
be taken into account that the reliability of long-term scenarios cannot be con-
sidered independently of the initial data, assumptions, and policy premises
adopted. Therefore, the results should be interpreted as assessments under
the specified scenario conditions rather than as a unique forecast of the future
development of the national energy system.

The ranking of the four scenarios is consistent when the same criterion
weights are used across the three methods. In AHP, MAUT, and PROMETHEE
lI, the SUP scenario ranks first, followed by LTT, DPC, and WAM. This agree-
ment provides an additional argument for the internal consistency of the results
obtained.

5. Scientific and/or Applied Scientific contributions of the disserta-
tion.

The contributions of the dissertation can be divided into scientific-applied
and applied contributions.

The scientific-applied contributions include the development and substan-
tiation of a methodological approach for the sequential development, modelling,
and assessment of scenarios for the development of a national energy system,
as well as the adaptation and application of multicriteria decision-making meth-
ods to the specific problem of national energy planning. | also positively assess
the systematization of energy-planning models and multicriteria analysis meth-
ods.



The applied contributions include the development of specific scenarios for
the Bulgarian energy system, their modelling using LEAP, and the quantitative
assessment based on eleven criteria. The resulting ranking of the scenarios
makes it possible to use the proposed approach as a tool supporting strategic
decision-making in the energy sector.

The doctoral candidate has appropriately adapted the AHP, MAUT, and
PROMETHEE Il methods and applied them to the specific task of assessing
national energy scenarios and integrating them with the results of energy mod-
elling. In this sense, the contributions are predominantly scientific-applied and
applied in nature.

The significance of the contributions is determined by the possibility of us-
ing the proposed approach in the development and updating of national energy
strategies, plans, and programmes.

6. Assessment of the degree of personal participation of the doctoral
candidate in the contributions.

| have no personal impressions of the doctoral candidate; therefore, my
assessment is based on the dissertation, the abstract, and the publications re-
lated to the dissertation. Kristina Hadzhiyska is a co-author of all five submitted
publications, and in four of them her scientific supervisor is also a co-author.

Based on the overall content of the dissertation, the sequence of the re-
search activities, and the presented results, | consider that the doctoral candi-
date has made substantial personal contributions to obtaining and analyzing
the results. The contribution cannot be quantitatively separated from that of the
co-authors solely on the basis of the submitted materials; however, the content
of the dissertation and the related publications give me grounds to conclude
that the main results addressing the research problem are to a significant extent
the work of the doctoral candidate.

7. Assessment of the publications related to the dissertation.

Five publications related to the dissertation are presented. One was pub-
lished in 2018, while the remaining four were published in 2022—2024. Four of
the publications appeared in the proceedings of international scientific confer-
ences published by IEEE and have assigned DOIls: BulEF 2022, ELMA 2023,
SIELA 2024, and BulEF 2024. The publications reflect the main stages of the
research work — selection of criteria, review of multicriteria methods, quantita-
tive assessment of the scenarios, and updating of the national energy scenar-
i0S.

The publications are logically connected with the development of the dis-
sertation work. Citations indexed in Scopus are available, which is a positive
indication of the scientific visibility and dissemination of the results and of their



sufficient level of dissemination.

8. Use of the results of the dissertation in scientific and social prac-
tice.

The materials provided to me as a reviewer do not include documents cer-
tifying direct implementation of the proposed approach or a specific direct eco-
nomic effect.

The results of the dissertation have potential for use in the development
and updating of national energy strategies, plans, and programmes. In practice,
it would be useful to compare different alternatives simultaneously against so-
cial, economic, and environmental indicators rather than base the choice on a
single indicator.

The proposed approach may also find application in scientific and educa-
tional practice in the analysis of energy-system development scenarios and in
teaching energy planning and multicriteria decision-making.

9. Assessment of the conformity of the abstract with the require-
ments for its preparation and of the adequacy with which the main state-
ments and contributions of the dissertation are reflected.

The abstract reflects the main statements, objective, tasks, methodology,
results, and formulated contributions of the dissertation. It presents the devel-
oped scenarios, the use of LEAP, and the application of AHP, MAUT, and PRO-
METHEE II. The practical applicability and the publications related to the dis-
sertation are also presented.

With minor remarks, the abstract corresponds to the content of the disser-
tation and provides a sufficiently clear overview of the research carried out and
its main results. | consider that it meets the requirements for its preparation.

10. Opinions, recommendations, and comments.

The dissertation contains some editorial and terminological inaccuracies
that do not substantially affect the scientific value of the results. In some places,
the exposition is more detailed than necessary and repeats general statements
from the literature review.

My main recommendation is that, in further development of the methodol-
ogy, a sensitivity analysis of the final ranking with respect to changes in the
criterion weights should be performed. With the same criterion weights used in
the dissertation across the three methods, all three methods produce the same
ranking. The question is whether this is sufficient to assess the robustness of
the decision under different stakeholder preferences.



In practical applications, the determination of weights could be carried out
through surveys or an expert procedure involving representatives of the main
stakeholders. This would provide a better justification of the subjective element
in determining the relative importance of the social, economic, and environmen-
tal criteria.

As an additional recommendation, a broader set of technical indicators of
the power system could be considered when the objective is to use the pro-
posed approach for actual strategic planning of the electric power sector rather
than for the energy system in the broader sense.

11. Conclusion with a clear positive or negative assessment of the
dissertation.

The presented dissertation, the scope of the research conducted, the de-
veloped scenarios, the use of an appropriately selected modelling environment,
and the applied multicriteria assessment methods give me grounds to conclude
that it contains the necessary educational and research components for the
award of the educational and scientific degree “Doctor”. The results are logically
connected with the stated objective and tasks, and the formulated contributions
are predominantly scientific-applied and applied in nature.

| consider that the presented dissertation meets the requirements of the
Law on the Development of Academic Staff in the Republic of Bulgaria, its im-
plementing regulations, and the Regulations on the Conditions and Procedure
for Acquiring Academic Degrees at the Technical University of Sofia.

In conclusion, based on the above, my opinion is that the educational and
scientific degree “Doctor” should be awarded to MSc Eng. Kristina Yurieva Ha-
dzhiyska.
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