PE3IOME

HA TPYAOBETE HA
aou. a-p ux. JUMO I'EOPTUEB CTONJIOB,

npeacTaBeHH 3a yyacTHe B KOHKypc 3a [IPO®ECOP no HayyHa cnenHaj HocT

EJJEKTPUYECKH MPEXH U CUCTEMH
(obaBeHn upes mybnukauus B JIB 6p. 23/19.03.2019r.)

[Ipusenenute no-aony pestoMera Ha Tpyaosere ciaeasat pejaa no CIIMCBK Ha tpyaosete Ha
aou. a-p uux. JIMMO I'EOPTMEB CTOMJIOB, npencraBenu 3a ydyactue B KoHKype 3a [IPOQECOP
no HayyHa cneurandoct EJIEKTPUUECKHW MPEXHY U CUCTEMM.

[IpeacTtaBeHHTE MO KOHKYpca TPYAOBE M ChIBPIKALUMTE C€ B TAX NMPUHOCH Morar aa Obaat
IPYNHUpaHH B CNIEHUTE TEMAaTHYHH 00NacTH:

I. IInaHupane W ynpaeieHue Ha pexuUMHUTe Ha enekrpoeHepruiiHute cuctemu (EEC) no axtueHa
MoIIHOCT - TpyaoBe NoNo 1+4, 14, 18, 21, 22, 25+32, 34+36, 42, 44, 45, 52, 53, 56, 58, 62, 66, 71, 81,
82.

II. Orpaykenue Ha nubepalU3aUMATa HA a3apa Ha eNeKTPOCHEPTUs BbPXY ONEPATHBHOTO IUIAHMPAHE U
ynpasinenne Ha EEC - tpynoee NoNo 1+4, 18+21, 26, 27, 40. 42, 46, 47, 49, 51. 53, 56. 58, 62. 65, 66,
68, 81. 82.

I1I. Tapudu 3a npeHoc Ha enexrpoeneprus Mexay EEC B obennnenuero ENTSO-E - tpynoee NoNo
15; 16,33, 67, 72, 83.

IV. Enexrpoenepruiinu nazapu - tpyaoe NoNo 2+5, 7, 15, 16, 20, 26. 28+32. 49, 51, 58, 65, 66, 68,
82.

V. Pazeute Ha EEC — tpynoge 2+6, 12, 13, 20, 21, 25+32, 41, 42, 49, 52+54, 62, 66.

VI. Ouenka, HabnwoneHHWe © ONTHMH3AIMA Ha 3aryOMTe Ha eNeKTpM4YecKa eHeprus B
eIeKTpopaspeIeIuTENHUTE MpekH — Tpyaose 6, 8, 10, 37, 40, 43, 70, 79. 80.

VII. YeTpoiicTBO, NpoeKTHpaHe, NOUIbpAKaHe, HaJIeAKTHOCT H YCTOWYHBOCT Ha €/IEKTPUYECKUTE MPEXKH
- Tpynose NoNo 9, 11, 17, 23, 24, 38, 39, 41, 48, 50, 54, 57, 69, 71. 73.

VIII. M306peTenus — tpyaose NoNo 77 u 78.
IX. YyeOHo-Meronuyecku - TpyaoBe NoNo 55, 59+62, 64, 72, 75, 76, 84+96.

Pe3romera Ha TpyaoBeTe
1. Aptopedepar Ha 3amuTeHa auceptauus Ha Tema ,,Ontumusnpane pexuma va EEC no
akTHBHA MomtHocT*, 2003T., ¢hC CMUCHK Ha MYOIMKAILMUTE MO AUCepTalHATA

AgTopedepaThT KaTO TaKbB NMpEJCTaBIsABA PE3KOME Ha JucepTauroHHus Tpya. Toii npeacraps
M CbAbpJKAlIUTE C€ B JIMCEpTalMATa NpHHOCH. TbH KAaTo TO3M TpyA HE MOAJIEKH HAa OLEHKa 1o
npoueaypara, TyK caMo HH(GOPMAaTUBHO € 1aJeHO Hai-KpaTKo U 001110 HErOBOTO ChAbPIKAHHUE.
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B mucepraumsita e paspaboTeH yHHUBepcalleH JIMHEEH CMECEHO-LENOYHCIIeH MoJeN 3a
ONTHMH3aLMs Ha aKTUBHATa MOILHOCT B eleKTpoeHepruiiHuTe cucreMu. [IpeacTaBeH e opHruHajieH
MeTO/1 32 CpeJHO- H KPaTKOCPOYHA ONTHMH3AlHS HA aKTHBHHTE MouHOCTH. Toit ce ocHOBaBa Ha
JICKOMIIO3MpaHe Ha UAJIOCTHAaTa 3a/lada Ha ChCTaB/IABallld ONTHMHU3AIIMOHHH NOJA3ala4uH, ChUeTaBalKH
H3M10JI3YBAHETO Ha NPUOPHUTETHH CIMCBIM C €BPUCTHYHA KOMOWHATOpHA JIOTHKA. 3a MpPpBLB NbLT e
NPH/I0KEHO pellaBaHe HA ONTHMH3ALHOHHATA 321a4a 4pe3 1092C0B0 ONTHMAJIHO IJIAHHPAHE 32
ueus eJHoroaumeH nepuoa. To3u noaXox aNpHOPHO NOBHILABA CTENEHTA HA NPHUOIHIKEHHE HA
PElIeHHETO KbM MJIAHHPAHHTE YCJIOBHS, 4 ¢ TOBA M CTENEHTA HA cOBLABAEMOCT HA ONTHMATHHS
nJaH.

Bb3 ocHoBa Ha mMeroza ca pa3paboTeHH aJrOpUTMHU M NIPOrpaMM, Ype3 KOMTO ¢a NpoBeleHH
ONHTHH H TEKYUIH pelleHHs Ha 3a]a4daTa 3a ONTHMH3AUHA HA AKTHBHATA MOIIHOCT B
aucnedepckoro ynpasienne Ha HEK-EAJI. Ocgen 3a nonyyaBane Ha rpaduuy 3a NpoM3BOACTBO
pELUEHHATa Ce W3MOJ3YBAT M 3a CPABHHUTEJICH aHaJM3 Ha BapHaHTH OT BAMseLIM (AaKTOPH: OLlEHKa Ha
caenkd 3a oOMEeH Ha eNeKTPOEHEeprus, OlleHKa Ha pa3lM4yHH KOMOMHALIMM pe3epB, OLEHKa Ha
IpeuMyLIecTBEHOTO M3nonzyBaHe Ha BELL 3a nbpBHYHO, BTOPUYHO M TPETHYHO PEryjvpaHe, OlEeHKa
Ha NPUHY/JCHHU BKJIIOYBAHUA Ha arperatd ¥ np. CbodmaBar ce H3BOJAH OT NPHJIATAaHETO HA METO/A
3a Obarapckata ejeKTPOGHEpPrHiiHa cHCTeMa TMIPH TeKYIOTO CbCTOSHHE Ha Ma3apHo
NpecTPYKTYpHpaHe — TMpexolJ OT eIMHCTBeH KbM npeobnanapaul Kynyead. [IpH cbLOTBETHO
npucnoco0sBaHe METOABT € MPHJIOKHM H 32 IPYTH €JIeKTPOeHePrHiHHH CHCTEMH.

2. Crounoe, /I., banancupane u pezepeupane Ha erekmpoerepzutinu cucmemu, M3narencrpo Ha
TY-Codmus, 2013, c. 115, ISBN 978-619-167-084-0

MoHorpadpusaTa ce CbCTOM OT MNPEAroBOp, YETHPH ChABPIKATEIHM YacTH, 00oOleHHe M
3akmoueHye. [IpeiMeT Ha pazriiesk/laHe U M3ciie/IBaHUs ca NPOLECcUTe 3a TUIaHUpaHe W peryaupaHe Ha
OanaHca Ha aKTMBHaTa €HEPrus 4pe3 pe3epBH OT CTpaHa Ha NPOM3BOACTBOTO. CHcTeMaTH3MpaHO
H3JI0KEHH, KPMTMYHO OLEHEHHM M JIOpa3BUTH Ca TEXHHYECKMTE W OpraHW3allMOHHHMTE 3HaHUA 3a
DanaHCHpaHETO M pe3EepPBUPAHETO Ha aKTMBHATa €HEpPrus B ENEKTPOEHEPTHMHHHUTE CHUCTEMH MpPH
yCIOBMATA Ha nubdepanu3yvpaH nasap Ha eleKkTpoeHeprus. Jlpyru pa3paboTKM M M3ClI€/IBaHUA C TaKapa
HacOYEeHOCT ¥V HaC HE ChIIECTBYRAT.

B nbpBara uyacT ca 1ajeHH OCHOBHM TEXHHKO-WMKOHOMHMYECKH 3HAHMS 32 ONEpHpaHeTo Ha
€/IeKTPOCHEPIHIfHUTE CHCTEMH B YCJIOBHA Ha Judepanu3vpaH mnaszap. Te NOAroTBAT 4MTaTens 3a
Bb3IIPUEMAHE Ha WU3J10KEHaTa BIIOC/IEACTBUE crielyanta Marepus. OnucaHy ca HOBUTE NPUHLMIIK NIPH
pe3epBUpaHeTO el OTJENISHE Ha IpPeHoca OT NPOM3BOACTBOTO, pasNpeae/ieHHETO U CHaOAABaHETO ¢
eNeKTpoeHeprua. YacTra 3apbplUBa C TMpeJACTaBiHE M 3aAbJI0OYEH aHalu3 Ha IpPUYHHHUTE 32
yTexHsBaHe Ha OajlaHcUpaHeTo: |) BB3HMKBAHETO HAa HOBM JiMLA (POJM) M JIOMMBJIHHUTEIHA MECTa 3a
CcMsiHa Ha cOOCTBEHOCTTa BBPXY €IEKTPOEHEpPrusATa MO HEHHHS IBT OT IPOM3BOAMTENA /10 KpaWHHA
notpebuTen; 2) OTAENAHETO Ha eJIeKTPOeHEprusaTa no rpaduk 3a JoCTaBKa OT €NeKTPOeHEepruara 3a
peryiupaHe Ha uectorara M OOMEHHHMTE MOLIHOCTH, KaKTO M Ha APYrM NPOAYKTH W YCIyru: 3)
BbBEIK/AHETO Ha JOMbJIHUTETHH OaJlaHCOBH €IMHHIM, OCBEH KOHBEHLIMOHAJIHUTE OanaHCcoBH 001aCcTH -
BCEKHM rpaMK 3a I0CTABKA Ha €JIEKTPOEHEPTHS CTaBa MpeMET Ha OanaHCHpaHe.

Bropara yacT npeacTaes MpolecuTe U IeHHOCTHTE CBbp3aHu ¢ OalaHCHpaHeTo: AeduHHpaHe,
niaHupaHe, HabaBsHe, MpelonpejelisHe, ThHPryBaHe M M3II0J3BaHE Ha pazIM4YHHUTE pe3epBH. Te
OCHTYpABAT PEryJIMPaHeTO Ha 4ecToTaTa M akTMBHUTE MOLHOCTH B peajlHO BpeMe MPH YIOBIETBOPEHH
W3MCKBAHHA 32 CHIypHOCT. M310KeHHeTo ce npuabpiKa KbM YCTaHOBEHHWTE B HOpMaTHBHATa ypeada Ha
eBpomneiicKkata Mpeka Ha ONeparop Ha I[IPEHOCHH Mpexu 3a enekrpoeHeprua (ENTSO-E)
TSRMUHQIOTHS M U3HCKBAHKA 32 Q0C3NgYaBaHe Ha, 0a/TAHCUPAHETO,
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DopMy/IHpaH H /10Ka3aH € NpoOaeMbT, 4e NPH NPHETH Y Hac Na3apeH MOAXO0/ Ha JBYCTPAHHU
CHENKH 3a JO0CTaBKAa Ha EJIEKTPOCHEPrus ChIUECTBYBAILMAT PErylaTtopeH pel 3a IMOAENsHE Ha
pa3xoJuTe 3a pe3epBUpaHe He yJoBaeTBopsBa paBHoBecueTo Ha Nash (Nash equilibrium). 3a na 6bae
TO YIOBIETBOPEHO, TpsiOBa Ja ce W3BbPIIBA PAaBHOMOCTABEHO TNOJENAHE HA Pa3XOAHTE MEKIY
NPOM3BOJUTENIMTE CaMO 3a OOUIMTE Pe3epBH. a 3a OCTAHAJIMTE. YaCTHM PE3epBM, Ja Ce 3albjiKar
CBOTBETHHUTE MPOMU3BOJUTEINH - [10J13BaTEJIM HA YacTeH pe3epB. 3a Ja ce NNOCTUIHE NpUJlaraHe Ha TOBa
peuieHHe e HeoOXOMMO Ja ce€ M3MEHHM IpPaKTHKara 3a COLMAJM3MPaHE Ha BCHYKHM Ppa3XxolM I10
pesepBHpaHeTo. 3a LeJTa caeBa J1a Ce ONpEIeIAT HaleKAHOCTHUTE XapaKTePHCTUKH Ha arperaTture u
CTEMEHHUTE Ha aJIeKBaTHOCT, KOMTO BCEKHM NMPOM3BOAMTEN 1€ A0roBaps CbC CUCTEMHHs ONeparop M ¢
notpeOUTENUTE, Ha KOMTO LIe J0CTaRi eHeprus. Bbp3 ocHOBa Ha TOBa LUE ce OMpEAENAT OOIIMTE W
YaCTHUTE PE3EPBH U MOJENSHETO Ha PA3XO/MTE 3a TE€3U Pe3epPBH MEXK/Y NPOU3BOAUTEIUTE WIH MEKIY
TEXHUTE MOTPeOMTENH, aKO NPOM3BOJUTEIMTE HE CH Bb3CTAHOBABAT pa3XOAMTE 4Ype3 LeHaTa Ha
enekTpoeHepruara. Heo6xoaMMuTe HOPpMaTUBHU M OPraHW3allMOHHU H3MEHEHHS Y HAC ca MPEeUIOKEHH
B YETRBpTATa YacT OT KHUrara.

B Tperara wacT Ha MoOHorpadusTa ca NpEeACTABEHH IIPOLECHTEe Ha OajlaHCUpaHe |
pezepeupane B ABctpus, ['epmanus, Uranus, [lomua, Pymbuus. @panuns u Yexus. Te nporuuar kato
ca XapMOHM3MpPaHH B CHCTEMara na3apH. OnepHpamd B M30poeHMTe cTpaHM. Ta3u HacT 3anbiBa
npa3HUHaTa B HallaTa Hayka, CBbp3aHa C EMIIMPHYEH ONMT B 00JacTTa Ha OpraHu3aluiTa M
CTpYKTYpaTa Ha GanaHCHpalIMTe Ta3apd M MazapuTe Ha pe3epBH M APYTH crioMararelHi ycayru. Bue
BCHYKHM IPOYYBaHM CTpPaHM, C H3KIIO4EHHMe Ha bbiarapus, OanaHCHpPaHETO Ce Npeaxoxkjaa OT TPH
[OC/IE/IOBATENIHM T1a3apa Ha eIpo: i) IpeaBapuTencH (3a ObaemM MEpHOAH), ii) 3a cIeaBalloTo
NEHOHOIME, iii) 3a TeKywoTo aeHoHomme. Clea TAXHOTO 3aTBapsiHE B pealHO Bpeme JeiicTea
OanaHcupall nasap, a BbB ®paHuus - OanaHcupall MeXaHW3bM. Upe3 Hero CUCTEMHMAT OIepaTrop
aKTMBHpa MOCJEA0BATEIHO TMOJAPEACHUTE MO LIeHAa CIOMaraTelHM YCIyrd (3a yBeiauyaBaHe WIH
CbOTBETHO HaMmajsBaHe Ha I[IPOM3BEKAAHATa OT arperaruTe MOLIHOCT, 3a YBeJIM4YaBaHe WIH
HaMaJIsiBaHE Ha TOBapa Ha peryjiupyeMH IOTpeOHMTENH, 3a NyCcKaHe W CnMpaHe Ha arperatd). Tesu
VCIIYTH C€ [OTOBAapAT. YIOCTOBEPABAaT M M3KYNyBal OT CHCTEMHMs oOIepaTop upes3 Iasap 3a
crioMaratellHd YCJIYIM M pe3epBU. BBB BCHYKM NPOYHEHM CTpaHH (3a pasivKa OT ChCTOSHHETO B
bbarapus) nazapure ce peanu3dpar 4pe3 MH(OpMaUMOHHO OOCIyXBal¥ NIaTGOpPMH, Ha KOMTO
BCMYKM YYaCTHHUUM MOJABaT W YAOCTOBEPSABAT CBOMTE INpEUIOKEHMATA M I0JIy4aBaT ThproBcKara
uH(opMalus B CHOTBETCTBME C HALMOHAJIHMTE MNasapHU NpaBuwia. 3a pasjiMKa OT pasliexJaHuTe
cTpaHd, B bbarapus HAma AeHcTBall masap 3a C/IeBallOTO ACHOHOLIME, HAMA Masap 1pe3 TEKyLOTO
JeHOHoIMe, HaMa OasnaHcHpall naszap. HopMaTHBHO MMa NPUBHJIEH Nasap 3a CJeBallo JEHOHOLLHE H
NPHUBH/IEH Na3zap 3a OanaHcHpallla EHEprus, KOMTO MOBEYE OT IIECT FOJAMHH HE Ca pealu3upaHH.

YeTpbpTaTa HaCT € TMOCBETEHa Ha cheTosHMeTo B Owbnrapekara EEC. Hakparko ca onucanu
MPOMEHUTE B HALMOHATHOTO €JIEKTPOCTONAHCTBO NPE3 MOC/IEAHUTE TOANHH M TEKYILOTO ChCTOSAHHE Ha
aJIMMHHMCTpaTHBHATa U OMepaTHBHa cpeaa. Te3n ycioBHs npeaonpeaenaT 0CoOOEHOCTHTE Ha IPOLECHTE
3a DanaHcupaHe W pesepBHpaHe y Hac. HampaBeHo e u3nokeHMe M 0OOOCHOBAaH KPUTHYEH aHaJIW3 Ha
NpaBHUTE HOPMH, CBbp3aHH ¢ OanaHcupaHeTo U pesepBupaHero. Jloka3Ba ce, ye (PakTHUECKOTO
CHCTOSHME M OpraHM3allis Ha Te3M MPOLECH Ca HalbJIHO Pa3IMYHU OT PpErIAMEHTHPaHUTE B
NeficTBallMTE HOPMAaTHBHM JIOKYMEHTH: 3akoH 3a eHepreTHkara, IlpaBuna 3a ynpaenenue Ha EEC u
[lpaBuia 3a THProBUA C EIEKTPOEHEprus. 3akOHBT 3a eHepreTHkara M [IpaBunara 3a TeproBus
pazmexaar OanaHcMpallara rpyna Karo cJpysKeHHe OT APY/KeCTBAa, KOMTO HanoAo0sBaT BEPTHKAIHO
MHTErpUPAHUTE TePMAHCKH WIIM ABCTPUHCKM JPY:KECTBA M IIPUIArar OINTHMAJIHO YIIPABJIEHHWE Ha
arperaTMTe W pasnpejelieHHe Ha ToapuTe B OanaHcupallara rpyna, BCE €IHO Y€ MMaT TIpyInoB

JAUINCYHUHT. B pe3yaTar OT TakaBa aJliO3HA € BBBCACHO H NPOABJ/IKABA Ja C€ 3alllMTaBa Taka HApe4Y€HOTO
"capmonucneuunade'”  KOSTO e TNUCRIN, 22 TOCTATRUHO MONEeMU CINVIKEeHUd OT TTNOURROTUTENTU
AN AR A AL AEapraens ~ 4 WA v aapraas araas Sh AT SRS DAY s vnasindt Shp g raswassans v sapaaacapasss —eaxe

paboTelmiy B eIWHHA Koprnopauus (MHTErpHpaHo ¢ pasnpenenutenute). ToBa ca HMCTOPHYECKH
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000co0eHH BEpPTHKAIHO WHTEIPUPAHHM [PYXKECTBAa, pPa3NpOCTPEHHM Ha IUIOWIM MO-TOJeMH OT Lsja
Beirapus, KOUTO MMar A0CTaTb4HO U MHOrooOpasHO NMPOM3BOACTBEHO W perynupaiio noptdonuo,
BKJIFOYMTENHO coOCTBEHH pe3epBd. JloKasBa ce Bpedara OT HajJaraHeTo Ha TO3H JELEHTpalu3upaH
MOJXO0/ 3@ TUCTIeYHpaHe KbM pa3ipoOeHUTE Ha OTJE/IHU ENeKTPOCTaHLMU ObJIrapcki NPOU3BOAUTEIH.

MoHorpadusta 3apbpLIBa ¢ 1BE KpaTKH 4acTH:

- O6001eHH, CUHTE3UPALLM OCHOBHHU M3BOJU OT IPEIXOJHUTE ONMCAHUS U aHAJIU3H U

- 3ak/IH04eHHs, B KOUTO Bb3 OCHOBA Ha 00001eHuaTa ca 000CHOBaHHU NPEAokKEeHHs Ha aBTopa
3a pa3BHTHE.

Hayunure npuHocH Ha MOHorpadusra ca CBbp3aHM C JI0Ka3BaHETO Ha Hee)eKTMBHOCTTa OT
pazaensHeTo Ha npouecure no SanaHcupaxe U pesepsupane Ha EEC ot o0wuAT npouec Ha njaaH1upaHe
W ynpaeieHue Ha HeiHarta pabora. KoHkpeTrHHTe HayyHu npuHocH ca: |. JlokazaHo ¢ 3HaYMTENHO
TEXHOJIOTHYHO W OpPraHU3allMOHHO YCIIOKHABaHE Ha IpolecuTe No OajnaHCHpaHe W pe3epBUpaHe Ha
EEC ¢ nubepanu3upan nazap B CpaBHEHHE C TE€3U [PU KJIaCHYECKUTE BepTHKanHo opranusupanu EEC:
2. U3pneveHH M Mpe/CTaBEeHH ca NOTBBbPAMTEIHH (DaKTH 3a NPUBMAHOCTTA Ha HOpMaTHBHara 0asza M
pazjuKata MEeKIy (GakTHUEeCKHS M MPaBHO perjlaMeHTHpaH npouec Ha OaaHcupaHe Ha Obarapckara
EEC; 3. Cucremaru3MpaHd M aHaIW3MpPaHU Ca HOBM JaHHM W C€a W3BEJEHU pe3y/ITaTd OTHOCHO
HKOHOMHMYecKaTa M TeXHOJIOTHYHaTa Hee(eKTHMBHOCT Ha NPOAbIKABalllMs IOBeYe OT 1UECT IOJAMHH
Npexojl KbM JEUEeHTpalIH3HpaHo aucneyrpade W 6anaHcupane Ha Obarapckara EEC upes pasaensneto
i Ha OanaHcupawm rpyns; 4. @opMynupaH U J0Kas3aH € NpodIeMBT, 4e NPUETHAT Y HAC PeryJaTopeH
pen 3a nojesHEe Ha pa3xoIWTe 3a pe3epBHpaHe He YAOBIETBOpsABa paBHOBecHeTo Ha Nash; 5.
IIpennokeHu ca anTepHaTUBHM MOAXOAM NPHU pe3epBHPAHETO, YAOBIETBOPABALIM PaBHOBECHETO Ha
Nash; 6. O00cHOBaH € KpHTEPHAT ..MUHUMYM Ha CyMaTa Ha 3aryOHMTe OT HECHTYPHOCT W pa3XoaMTe 3a
CHUI'YPHOCT™ KaTo MpeBb3X0Kall KpUTepUs ,.M3paBHSIBaHE Ha Pa3xOIMTe 3a PE3epBH C pasxoaMTe OT
HeJ0CTaBeHa eHepruA™ MpH 3aJa4ara 3a onpe/ie/isHe Ha ONTUMAJIHUA pa3Mep Ha IUlaHMpaHMs CTYAEH U
€KCTpEeMalieH peseps.

IIpuIoKHHTE NPHHOCH Ca MHOMKECTBO, KOETO CE€ pa3snpoCTHpa OT IMpeAcTaBsHE Ha HOBH
3HaHWS B aKTyalHa CrelMaiu3upaHa oO0JacT TNpea eKCnepTHata W HayyHata OOIIHOCT J10
NpeAIoKEeHHs 32 MPOMEHM Ha HOPMaTHBHM JIOKYMEHTH M JEHCTBAlM Y HAC METOJMKHM M INPAKTHKH.
Ob1ecTBeHaTa UM 3HAYUMOCT CE€ CUHTE3Mpa B C/IeJIHAaTa U3BaJjlKa OT 3aKJIKOYEHHUETO Ha MOHOTpadusATa:
Hpu Chlecmey8auiomo cepuosHo  yepexcoane Ha UHCMUMYYUOHATHOCMMA Ha
e1eKMPOCMONAHCMEOMO V HAC HAOEHCOHOMO (YHKyuoHupane Ha Owvieapckama oararcoea odaacm
(EEC), kamo uacm om cveOuneHume cucmemu HA e6PONCUCKUME CMPAHU, e Npoowidcaed 0a ce
enoutasa. IlooobHu npumepu ca zasvpuleaiu ¢ Kamacmpogainu oeduyumu, pazcmpousane Ha
UKOHOMUKAMA HA OMOEIHU Wamu il ObpHCAGU Il HAPYWABAHe HA HAYUOHAIHAMA UM CUZYPHOCH.
3amoea oOocezawnomo nazyoHo 3abavicoeHue He Ouea 0a ce pazeued U NOOXPAHEA 3aHANPEO.
Hazapuuam mooen mpabea paoukaiHo 0a ce CMeHU ¢ YeHMPAIUUpaH mvpe 34 6CUYKU 6UO0EE

HPOOYVKMU U 3a 6CUYKU NEPUOOU HA 00zo6apsHe.

3. Cronnos, [I., Ananuz na erexkmpoenepeuitnua nazap 6 bvarzapus, U3narencteo Ha TY-Codus,
2013, c. 100, ISBN 978-619-167-063-5

MonorpadusTa ce ¢bCTOM OT MPEArOBOP, Pe3lOMe, YETHPH ChABPKATETHH YacTH, 3aKIHOYEHUs
W JBe npunoxenus. [lpeamer Ha pasrneskaaHe M M3c/e[ABaHMA €a €TalMTE Ha peopraHu3MpaHe Ha
obarapckara EEC cnen 1990 r., kouto, 3a chikalleHHe, ca MPOBEKIAHM NpPU HETpecTaHHa 3arydba Ha
onmeCTBeHo Onaro. AHanmupa e TeKylOTO CBCTOAHHE Ha EEC u Ha OpraHM3alusTa Ha

eNeKTPOCHEPTHIHMA Tazap. lIpeanaraT ce NOJA0OPEHHMs HAa HAUMOHAIHMA MNasapeH Mojel. Ha
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HOPMATHBHHUTE [JOKYMEHTH, Ha e(QEKTMBHOCTTa Ha [Ibp>KaBHHTE E€HEPrHHHM JpYXKECTBA M Ha
HUHCTUTYLIHHTE.

[IpearoeopsT M pe3tomeTo BbBexkaar B npobaemure Ha EEC, cbp3anm ¢ nmasapa He camo B
Bharapus, a ¥ B IpyrUTe eBPONEHCKH CTPaHH.

IIspBaTa YacT Npe/ICTaBs OCHOBHY HKOHOMHMYECKH, TeXHOJIOTHYHH, OPraHH3allMOHHH MOHATHUS
W 3HAHMA 3a Nasapa Ha eJeKTPOeHeprus - BHM/OBE Ma3apH, KJIOYOBH NPHEMaHHA 3a HIcaIeH
KOHKYPEHTEH Ma3ap, MKOHOMWYECKO peryjlHpaHe, TEXHOIOTMYHM M OpPraHM3allMOHHM 3HaHHA 32
chBpeMeHHHTE enekrtpoeHepruiind cucremu (EEC), masapu Ha 3anajiHOEBPONEHCKHTE CTpPaHH,
TN0/I3BaHe Ha eJIEKTPONPEHOCHAaTa Mpeska Npyu BepTHKalHo opraduzupana EEC v npu nubepanusnpanu
nasapy Ha eNeKTPOeHeprus, NiaHupaHe, koopauHauus M ynpaeieHHe Ha EEC. Tasu vact e BakHa
KaKTO 3a 3all03HaBaHE Ha YMTATEIMTE C OOLIOTO XPOHOJOIHYHO Pa3sBMTHE M TEKYLIO CbCTOAHME,
TUIHYHUATE CTPYKTYPH, TEPMMHONOTMATA M CBUIHOCTTa Ha H3C/IEIABAaHMTE MPOLECH, Taka W 3a
YCTAHOBABAHE HA OCHOBHMTE IIOKA3aTEIW/KPUTEPHHM CIPAMO KOMTO C€ M3BbpIIBA aHalW3a B
clie/1Ballara 4acr.

BbB BTOpaTa 4acT ca Onpe/e/ieHH OCHOBHHTE €Talll Ha OpraHu3alliOHHH, NPUBATH3aLMOHHH
¥ Jsubepanu3alliOHHH TIPOMEHH B €JIEKTPOCTONaHCTBOTO Ha bBbarapus. OmmcaHo € TEKyIOTO
OpraHM3allMOHHO CBCTOSHHE Ha elleKTpoeHepruiHua cektop. Karo Hai-BaXXHH TNpPHYHHH 32
NeCTabWIM3MPAaHETO Ha eJIeKTPOeHepreTMKara ca paskpuTH: 1) HempaBunHata M rydeua
NpUBaTH3ALMA; 2) HEMPaBHIHATA PEOPraHH3alus - BMECTO MbPBOHAYAIHO 3ab/DKHTEIHOTO (CBITIACHO
JlupekruBa 96/92/EC) cueTOBOJHO OTAENSAHE Ha GYHKLMHUTE NMPOM3BOACTRO, NIPEHOC, pasnpeie/ieHHe U
THProeus (cHabAsBaHe), C MOCIEABAIIO 3aABKHTETHO OPHIMUYECKO OTAE/IAHE CaMO Ha orneparopa Ha
NPEHOCHAa MpeKa, Y Hac € MPOBEAEHO HOPUIHYECKO pa3/ie/IsHE HAa BCHYKH OCHOBHH €JIEKTPOCTAHLIMH
KaTo CaMOCTOSATENHHM (HEe3aBUCHUMHM) NPOM3BOAUTE/IN, a €IHHCTBEHMAT NPOM3BOJMTENl Ha BbpXOBa H
perynupaiia ¥ pe3epBHpalla ejleKTpoeHeprus (0T BOAHM ENIEKTPOCTAHLMH), B NPOTHBOpPEYHE HA
M3UCKBAHMATA Ha JMPEKTHBATa, € OCTAaBEH 3aeJHO C MpEeHOCa M THProBMATA Ha EJIEKTPOCHEPrHs.
KynMuHalmMs Ha JeCTPYKTHBHHMTE [IPOMEHHM Tpe/CTaBisBa pasleNsHETO W  H3BaXKIaHETO OT
Haumonannara enekrpuuecka komnanus (HEK EAJI) Ha enexrtpopasmnpe/e/MTENHHTE IpYXKecTea,
KOMTO M3BBPILIBAT €JHOBPEMEHHO U €/1eKTPOCHa0ABaHETO: 3) HENpHUIlaraHe Npy YrpaBJIeHUETO 10PH
Ha OCTaHaluTe IbPKABHM €/IEKTPOCHEPrHHHM JpYKecTBa Ha oOIl JbpXKaBeH KpUTepuil 3a
UKOHOMHYHOCT.

WMpentuduumpany KaTto yCI10KHABALIM ChbCTOSHUETO B CEKTOPa Ca Bb3HUKHAJIWTE B Mpolieca Ha
npeoOpasyeanuara ,Haciaeacrsa™: 1) cyOcuaupaHe Ha HeeEKTMBHMTE TOMAO(GUKALMH  OT
noTpeOUTENMTE Ha eNeKTPOeHeprusi; 2) cUcTeMa OT MpujiaraHd npedepeHlMaIHd LEHH 3a
eNeKTPOEHEPTrUATA OT BB30OHOBAEMH M3TOYHMIIH; 3) JIMIICA HA LIEHA Ha EJICKTPOEHEPTHATA OT BOJAHHTE
enexktpoctanuun Ha HEK-EAJl; 4) abarocpouHd J0TOBOPH 32 3aAbJ/DKMTENIHO M3KYIyBaHe Ha
enektpoeneprusta ot TELL ,,AES I'bin60Bo™ 1 TELL ..KonTyp rmo6s1 Mapuua-u3tok 3*.

AKIIEHTHPAHO € BbpXY M3Ha4Ya/lHaTa aHTHMKOHOMHMYHOCT Ha 3alloyHarara Judepain3allus - Cbe
3aKOH C€ BMEHfBa Ha eJHa OT HaW-TOJIEMHTE IbpPKaBHM KOMIIAHWHM Jla OpraHM3Mpa Tasap Ha
e/IeKTPOEHEPTHs, Ype3 KOMTO chluiaTa KOMMAaHHA Jla ce JMIlIaBa OT KIMeHTH. ToBa MpOTHBOPEYH Ha
a30y4HM KOPMNOPAaTMBHM INPHUHLMIM, 3alL0TO O3HA4YaBa KOMIAHMATa Ja pabOTH IMPOTUB CBOUTE
MHTEPECH, B Cllvyas U NPOTUB AbprkaBara. PasKpHTH ca pasnuuuaTa MEX/1y HilealHHs CTOKOB masap H
e/IeKTpOeHepruiiHug ma3ap: 1) nopaau TEXHOJOIMYHHMTE pPa3jiMuyMs Ha NPOU3BOACTBCHHTE arperat
NpY peajHHTE eJIeKTPOEHEePIMHHM I1a3apH pa3IMYHUTE TNpOM3BOAMTENH (GOpMHpaT M Ipeajarar
nasapeH NPOAYKT ¢ pasinyHu KadecTBa. Clie/loBaTe/HO Ma3sapHaTa CTOKa (€/NEKTPOCHEPruATa) He ¢

yrnh pHEpatc: ~eTANCKHA,- -CRARNASMA, ~HEZAMERSENAI - 2). SIPAHYeHUST.. QPO - BpouzROIUTE Y HE
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ch3aBa cBOOOJAHA KOHKYPEHLIMA, a YCIOBHA 3a KapTeJqHOCT. bopbara ¢ Heda ch3gaBa MO-CIIOXKHA
HOpPMaTHBHa CHCTEMa, OTKOJKOTO PErylHpaHeTO Ha KJlacH4ecKara BEpTHKalHa HMHTErpHpaHocT: 3)
CTOKAaTa elleKTpOeHeprus He MoxKe Ja ObAe ajpecuMpaHa OT €JHMH KOHKPETEH MPOM3BOAWTEN 3a €IHH
KOHKpETEH KyIlyBay, a U3MHHaBa MbT crope] 3akoHuTe Ha Kupxod; 4) He € Bb3MOAKHO BCEKM KymyBay
na notpebsBa BCcAKa CEKYHAa TOUHO TOJIKOBA €1eKTPOEHEPrus. KOJIKOTO € JOroBOpui. AKO cymara Ha
pasiukuTe He Obae HeszabaBHO OanaHcHpaHa, ce HapyllaBa CHHXpoHHara pabora Ha usanara EEC u
noTpeOMTENMTE OCTABAaT HE3aXpaHEHW: 5) pazMuusATa MexX]y faszap Ha eApo M nasap Ha JpedHO
NpeIM3BHKBAT pa3lIHuMs MOpaad JOTyCKaHHATa M NPHEMaHMATa, KOUTO ce MPAaBAT, 3a Jla ChLIECTBYBA
o0muAT nazap. MacoBOTO NpUCHEUMHABAHE HA NPOM3BOACTBEHM arperaTd KbM paslpe/e/HTe]IHHTE
MpPEXH OTMEHA ChILECTRYRALIATa MO-paHo Ae(MHULMA (Na3apbT Ha €APO € nasap. KOHTO ce peanusupa
0 NpeHOCHaTa Mpeka); 6) HaJluuKe Ha MPEeHOCHH M CUTYPHOCTHH 3aBUCHMOCTH/OIPaHHYEHHs, KOUTO
npejM3BUKBAT 0sBa HA 11a3ap 3a As8/10Be OT HeJIOCTUTalla NPEHOCHa CNOCOOHOCT, KAKTO M M3MO0I3BaHe
Ha GanmaHcHpalll nasap 3a NpeoosBaHe Ha MPOrHO3MPAHM WIIM BHE3AMHO MOSABUIIM CE MPETOBapPBaHMs:
7) ueHara MpH KpaiHWTe MOTpeOMTENM HE Ce H3MEHS NpH BCAKO W3MEHEHHWEe Ha LeHaTa IpH
NPOU3BOAUTENIUTE U HE € peallu3UpaH Na3apeH OTKIMK Ha NOTPEOUTETUTE B PEAJTHO BPEME.

VYV Hac e ycTaHOBeH ,,JJMB nazap™ (caMoO ¢ JIBYCTpaHHHM CHENIKH), KOHTO HE ChbLIECTBYBa Karo
TeopeTudeH mogjen. [lokaszaHo e, 4e: 1) IBYCTpPaHHUTE CJEIKH MEXKIY Ma3apHH YYaCTHHLM OT €/lHa
nasapHa 30Ha He nogoOpsBar oduiecTBEHOTO Onarononyyue; 2) IBYCTPaHHHU CAEIKH MEKY IbPKaBHO
¥ 4acTHO JIPY’KECTBO B €/lHA Ma3apHa 30Ha Npe/CTaBIsBaT Abp>KaBHa NMOMOIL (CyOCHAMSA) 3a YaCTHOTO
APYXKeCTBO; 3) NpH M3/M3aHe MM HaMalsgBaHE Ha YYaCTHETO Ha MPOU3BOJAMTEN B Ia3apHara 30Ha
obuiecTBeHoro Onaronosnyude HamangBa. PasrnefaH € NOAXOOBLT Ha EBPOMNEHCKUTE CTpaHH 3a
nocturade Ha edexkruBHocT no Ilapero. OnpeneneHu ca JApyrH BpeAM MOHACAHHM OT JbprKapara H
rpakJaHUTEe B pe3yliTaT Ha BbBEXKAAHUS ,,Ia3apeH” Mozen: 1) pa3apobsBaHe Ha AeHHOCTTA NPEHOC Ha
€JIEKTPOCHEPIUATa — TMPEHOCHO NpeAnpHATHe W TpuTexkaren Ha nuueHzuata e HEK-EAJL a
M3MTBJIHUTEN Ha JIMLEH3HOHHHTE 3a/b/bkeHus ¢ ECO-EAJL; 2) nmoBeye OT IecT roavHW OE3MI0aHU
OINUTH J1a ce BbBEJE HA-TpYAHUS ¥ Henoaxoadil 3a Hamara EEC nasapen Mozen — eneHTpaiusupato
aucrieyrpane upes Ganancupaly rpynu (Bux pestomero Ha Tpyn 1): 3) HOpMaTHBHO OTCTpaHsBaHe Ha
Bpb3KaTa MEXK1Y ThPCEHETO M MpeUlaraHeTo B JCHOHOUIEH paszpe3: 4) HOPMaTMBHO OTCTpaHsABaHe Ha
BpB3KaTa MeX/1y ThPCEHETO H MpE/1araHeTo B FOJUILEH pa3pes.

AHalM3MpaHH KPUTHUYHO ca U3MEHEeHMATa Ha 3akoHa 3a eHepreTukara (3E) npes 2012 u 2013r.,
HEJOCTaThIIMTE Ha ChIIECTBYBalllaTa NpPaKTHKA 3a BbBEXKJIAHE HAa KBOTH 3a MPOM3BOJMTENIUTE Ha
eleKTpOeHeprus, oOpbIIaHEeTO Ha KBOTHTE, MPUKPUTUTE OKOBH 32 KIIMEHTHTE, KOMTO Ca NIPUCHEIHHEHH
Ha CpeIHO HalpekeHWe, poasTa Ha ,JOCTAaBYMK OT IOCJIeJHAa MHCTaHLMA , TPEACTOALIMS 3a
BbBEXaHe Oopcor mazap. IlocoueHu ca NMpPOTHBOpEHHMs, NPONYCKH M TPEIIKM B JOKYMEHTHTE, Ha
KOHMTO C€ pa3yMTa Ja ypek/IaT ma3apa Ha eeKTPOEHEprus, a CbLo U HEChOTBETCTBUA ¢ M3MCKBAHUATA
Ha aupektuBuTe Ha EC. Jloka3zBa ce HEpaBHONOCTABEHOCTTa HAa BBTPELIHMTE M TIPE3rpaHHYHHTE
NOM3BaTeTH Ha MPeHOCHATa MpeXa, J10BeAAalla 10 CyOCHAMpaHe Ha YyKIH MKOHOMHKH.

Tperara wYact Ha MoHorpadusaTa CbIBPKA TEXHHKO-MKOHOMHYECKM CBOOpaKeHHs 3a
NPEJICTOAIMTE €Talmd OT JHOepajM3MpaHe Ha eNeKTpoeHepruiiHus nasap B buarapusa. Tyk ce
aHa/lu3Mpa BPEJHOCTTa Ha IOAXOAW CBBP3aHM C HETPBKHO MOAPEKNAHE Ha TNPEIOKEHHATA Ha
NPOM3BOAUTENIMTE W aJMHUHHUCTPATUBHO OIpeJelsHe Ha JAN0OBOTO Yy4yacTHe B Objema Oopca.
HarpageHOTO CpaBHEHHME Ha TpW Na3apHH BapuaHTa MOKa3Ba YBE/IMYEHa IPETEINieHa LIEHa Ha €1po B
cpaHara ¢ 8,78 ne/MWh B pesynrar Ha HETPBKHOTO TMOAPEKIAHE HA TNPOU3BOAMTEIIUTE IIPH
CBILECTBYBALIMSA ..[1a3ap* U JAOMBIHUTENHO yBearyeHue ot 3,37 nB/MWh B pe3ynTar Ha BbBEK/1aHE Ha
.oopca® ¢ aJMHHHCTPATHBHO OMpeJeNsHH KBOTH Ha MpoM3BoAUTeNMTe. EJAHOBpPEMEHHO C TOBa ce
HaMaJlisiBa CTOHHOCTTa Ha U3HOCA.
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ITo-HataThek € pa3KpUT KOH(IMKTBT MEXIY HOPMATHBHH, JOTOBOPHH M pEalHH YCIOBHSA —
MOIIHOCTTAa U €JIEeKTPONPOU3BOJICTBOTO HA €JIEKTPOCTAHLMHTE ¢ HEOT3UBYMBH KbM M3MEHEHHETO Ha
TBPCEHETO MOLIHOCTH W Ha TaKMBa CbC 3aJBDKMTETHO M3KYNyBaHE Ha MNpOW3Be/eHara
€IEKTPOEHEPrHs ca HapacHalW J0TOJKOBa, Y€ OrpaHM4aBar cBoOo/Iara Ha napameTpuTe, Heodxoauma
32 OCHOBHUTE OINTHMM3ALMOHHM 3ajJa4d (3a M300p Ha CbCTaBa HA arperatuTe, 3a ONTHMAIHO
HATOBapBaHe, 3a OBJIaJIABAHE HA MHUHHMMAJIHHMTE TOBapH, 3a KaueCTBEHO peryJdpaHe Ha vecTorara M
OOMEHHHMTE MOIHOCTH, 3a CHTYPHOCT Ha Mpexara). [lpe3 anmpun 2013 1. HapymaBaHeTo Ha
HanexxaHoctTa Ha EEC mopaau HepeanHM 3aJbDKEHHS 3a M3KynyBaHe cTaBa (akT. CHCTEMHMSAT
oreparop 3anoy4sa MoYTH HENPECTAHHO OrpaHHYaBaHE Ha MOILLHOCTTA HA Bb30OHOBAEMHMTE U3TOYHMLIM
B chyeTaHue ¢ orpaHuyaBaHe Ha AElL] .Koznoayi™ u enekrpocTaHuMMTE C JAOrOBOPH ,,B3EMH WM
nnatu”. ToBa ca Bce MEpPKH, KOMTO ca Jajied OT pa3OMpaHeTO 3a MKOHOMHUYecKa e(DEeKTHBHOCT M ca
CBIIPOBOJIEHH ChC 3alalaHe Ha MHAHCOBH HEYCTOMKH.

[lpeacraBen e kpuTHueH aHanu3 Ha [lpaBunara 3a TBProBHMs C €JIEKTPHYECKA EHEPrHs —
ChIIECTBYBAlM HEACHOTH M NMPOTHBOPEYMBOCT OTHOCHO HM3MOJ3BaHHM MOHATHA (DanaHcupaina rpyna,
rpadMK, MpakTHKara 3a YCTAaHOBSBaHE Ha NpEe3rpaHHYHMTE NMPEHOCHH CNocoOHocTH M ap.) Yactra
3aBbpIIBA C INpEeIOKEHHs 3a cbhoOpa3sBaHe Ha CBETOBHUTE TEHJCHLUMH B MKOHOMHMKAra Ha
HaunoHanHata EEC: chBpeMeHHUTe M OBACHIM MHKPO. MaJlKW M CPEJHH IPOM3BOJACTBEHM arperaru
CBH3/1aBaT MHOTO M10-TOJIEMH BE3MOKHOCTH 3a opMHpaHe Ha MECTHH MPEXKH NPH OrpaHHYeH J0CThII 3a
€lIeKTpO3axpaHBaHe Ha NpeJONpe/le/ieHH KOHCYMaTOpH WJIM MpH KOMOMHMpaH ¢ pasrpeje/iuTe/HaTa
mpexka pexuM. HeoOxoaumo e wu3npeBappamlo JeduHMpaHe Ha NpPaBHHUTE, TEXHUYECKHTE H
HKOHOMMYECKMTE YCIIOBHA 32 ObJelIHTe W3MEHEHH MpeXkH (MUKpo-MpexH). Hakpas ca npeactaBeHM
NpUMEpPH 3a OMACHUW TEHAEHUMH Ja ce JApoOAT WAM MoaMpMuMpar HWIH Ja ce ., yapsaT
KOHBEHLIMOHAIHM JIEHHOCTH, Tpe//laraHd Ha KJIMEHTHUTE KaTo ,.eHepruiiHa yciayra ¢ go0aBeHa
croiinoct". Ilon dopmara Ha YCHBRBPUIEHCTBAHE HAa B3aMMOOTHOLIEHHMATa (PaKTHYECKM ce NpOKapBaT
CTapOJIABHH TBPTOBCKH TPHUKOBE 3a YBE/MHYABAHE HA MPHUXOJMTE W 3a NMpPEeXBbPISHE Ha NPHCHIIH 3a
JEeHHOCTTA Ha JOCTARYUIIHTE PUCKOBE RBPXY KOHCYMaTOpHTE, KOMTO JIOPH He pa30upar Kak rniamar rno-
roJIeMH CMETKH (1opajay yBeauueH Opoii nocpeIHHLM UK APYTH pasXoau, KOMTO [IPH MOHOIOIHA WK
nynopa ¢Gopma Ha enekTpocHabasBaHe He cbluecTBYBar). JlomyckaHeTo Ha TaKMBa TEHACHLMH
YBpex/1a 00111ecTBEHOTO Onaronoayyue.

quBLpTaTa 4acT Ha KHHUraTa npeacrtapsas aprymMeHTHpaHH B3aHMOCBBP3aHH NPETIOKCHHA 3a
HO,E[Oﬁ]JHBaHe Ha HallHOHAJTHOTO €JIEKTPOCTONAaHCTBO.

[IpennaranusaT edeKTHBEH BT 3a Pa3BUTHE y HAC € HALIHOHAJIEH Ma3apeH MOJEl, 3aMMCTBALL
€eMEHTH OT HSAKOJKO CBIUISCTBYBAIM MOJeNa M HauMMeHOBaH ,HallMoHanHO eNeKTpoeHeprHiiHO
tepikuie” - HEET., Tepxuuero e nazapeH MHCTPYMEHT, KOWTO 3aMecTBa KJIaCHYECKMA
UHCTPYMEHTApUYM 3a WKOHOMHMYHO [MCIIEYHPAHE, M3I0/3BaH IMpPH BEPTUKATHO HHTErpUpaHHUTE
KOMIIAHHH. qpe3 HEro ObpiKaBara IOC I10CTHra MaKCHMaJlHO 06[1].€CTBCHO 6nar0n0nyqﬂe 3a
yyacTHHLUMTe. OcBeH TOBa uype3 Hero (HUHAHCOBAaTa HEM3roda OT CKbIM BbB30OHOBSEMH HIIM
KOMOMHHpaHU arperat¥, KakKTo M OT CTaHUMH C JBITOCPOYHHM JOTOBOPH, WU Ce€ pasnpeaens
CIpaBe/UIMBO  MEXK/JAY BCHYKHM TMO/I3BaTeny Ha Mpexkara. [lo To3u HaumH mnapajoKCHTe Ha
eNIeKTPOEHEPrHiiHUA nas3ap e ca 4acT OT ONTUMH3ALMOHEH NpoUec, Npuiarail TpbKEeH HHCTPYMEHT
33 BCMYKM BpEMEBM XOPU30HTH M 3a BCHYKH IPOM3BOJMTENM, HALMOHAIHM MOTpedUTend H
NOCPEHULM, KAaKTO 3a €JIEKTPOSHEPrs, Taka U 3a BCHYKH [TPOM3BOIHH MPOJYKTH.

[Ipennara ce M KOHCONMWJMPAHE Ha EJICKTPOCHEPrHHHUTE APYKECTBa B €IMHHA HaLMOHAJIHA
Kopnopauus. Cneasar npeanoxenus: 1) 3a neodxoaumu npomenu B 3E u B [IpaBunara 3a Tbproeus ¢
e/IeKTpoeHeprus: 2) 3a opraHu3alMoHHU npomend B aedinHoctta Ha BEX EAJl, ECO EAJl u HEK
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EAJIl; 3) 3a B3auMoieiicTBHA C Ma3apHH CTPYKTYPHM B CBbCEJHHTE CTPAaHU U 4) KbM JIbpHKaBHHUTE
WHCTHTYLIMH.

B 3akawuennsita ce npeanara npaeutencreoro, MUET, JIKEBP, BEX, HEK-EAJl u ECO-
EAJl na ce HacodarT KbM MONpaBsHe Ha JOMYCHATH TpPelIKM MpH JOcerauiHara peopraHuzalus U
NPHUBaTH3AIMK B €JIEKTPOCHEPTHitHUA ceKTop: 1) ciMBaHe Ha BCHYKH €NIEKTPOCHEPTHIHHMU JPYXKECTBA B
€IMHHA HallMOHAJIHA KOpIopalks, KOATO Ja UMa oOLIM (HallMOHAJIHW) MKOHOMHUYECKH MHTEPECH M J1a
UHTErpHupa NpoU3BOCTBOTO, pPa3NpeieieHHETO H ThProBHATA C €IEKTPOEHEPrus; 2) OCBEH ONTHMAIHO
(yHKUMOHHMpaHe Ha HALMOHATHMS Na3ap Ta3su KOpropalus a 3al04HE U3KYNYBaHe Ha aKLMH U 14J10Be
OT HAIK H YY)KIU €HEPrHiiHU JpYy:KecTBa: 3) u300p HAa HALIMOHAJIEH Ma3apeH MOJell, ChyueTapall Haii-
NOAXOAAIIOTO 3a bbarapus OT BONENIMTE €BPONEHCKH W CBETOBHM Maszapu; 4) Kopropauusra ja
ChJICHCTBa 32 Ch3JaBaHe Ha o0l naszap Ha OasaHcHpalla eIeKTpoeHeprus 3a 0aKaHCKHTE CTpaHH.

B nbpBoTO MpHJIOKEHHE € /1a/IeHO KaYeCTBEHOTO M KOJIHYECTBEHO MOJENHpaHe CBBP3aHO C
nasapa Ha eapo B BBarapus — TeXHUKO-HKOHOMMYECKa MH(OpMalHA, TIpEeABApUTETHH NpPHEMaHUA M
TeXHHKa Ha MOJIeJIMpaHe 3a TPUTE Ma3apHU BapuaHTa, aHaJIM3MPAaHH B TPeTaTa yacT Ha MOHorpadusATa.
BbB BTOPOTO NpHJIOKEHHE € JaJeH KOPEKTEH MpeBo/ Ha OBJIrapcKu €3uK Ha uieH 3 oT JlupekTusa
2009/72/EO oTHOcHO o0LIMTE NpaBUia 3a BHTPELIHUS Ta3ap Ha €JEeKTPOEHEPTrHs, KOHTO € LIMTHpaH
NpH aHAJIH3UTE BMECTO MOMNY/ISAPHHS HEKOPEKTEH NPEBOL.

Hayuynute mnpHHOocH Ha MoHorpagusTa ce cberoaT B: 1. M3aupsane, cbOupane u
cHMCTeMaTH3HpaHe Ha HWcTopu4Yeckd (akTH OTHOCHO pa3BHTHETO Ha  OpraHW3alMOHHHTE,
NPUBAaTH3aLlMOHHUTE W 1MOepalv3allMOHHUTE MPOLECH B €JIEKTPOCTONAHCTBOTO Ha bbirapus; 2.
PazkpuBaHe Ha HOBM paz/IM4yMs MEXKIY MWIeaqHUs CTOKOB [a3ap M eJIeKTPOEHEepruiiHMs mnasap: 3.
®dopmynupate U peliaBaHe Ha npobieM: Hamanspane Ha oOuecTBeHOTO Oaaromosnyyue oT masap Ha
e/IeKTPOCHEPrHs C €/IHOBPEMEHHO ONEPUPaHe Ha Pery/JMpaHy Ce/KH, ABYCTPAHHH CAEJIKH U OOpCOBH
caenku; 4. IlpennoxkeHue 3a BHeApsiBaHE Ha MNa3apeH MOJE/], OCHUIYpsBalll MAaKCMMH3MpaHe Ha
obuiecTBeHoTo Onarononyyue, NMpH KOWTO (HHAHCOBAaTa HEW3roja OT CKBbMM Bb30OHOBAEMM WIIM
KOMOMHUpaHW arperatd, KakTo W OT CTaHUMM C JIBJITOCPOYHM JIOTOBOPH, IIE C€ pasnpejens
CTMpaBeVIMBO MEXKAY BCHYKM MOn3BaTed Ha Mpexara. Hay4yHo-mpuioxkHHTe npHHocH ca: .
PazkpuBaHe Ha NpHYMHHMTE 3a AEeCTa0MJIM3UPAHETO Ha €JIEKTPOEHEPruHHHMs CeKkTop y Hac: 2.
OneHsABaHE Ha BIMAHMETO Ha JABYCTPAHHHMTE CJEJIKM MEXAYy Ma3apHUTE YYaCTHULH BbPXY
obuecTBeHoTo Onaromonmyuue; 3. M3aupeaHe M aHalM3 Ha [PUMEPH 3a OINACHH TEHICHLMH upe3
apobene wiM mMoaudukauus (.IIyapeHe™) Ha KOHBEHLIMOHAJIHM JAEHHOCTH, KOMTO ce Nperarar Ha
KIMEHTHTE Karo ,.eHepruiiHa yciayra ¢ jgo0aBeHa CTOHHOCT™, aa OblJe HaMalsiBaHO OOILUECTBEHOTO
6narononyuue. IIpHI0KHHTE NPHHOCH Ha MOHOoTrpaduATa ca M300MIIHH — OCHOBHHTE C€ M3pas3sBar B
npejAcTaBsHe Mpej eKCNnepTHara M Hay4yHata OOIIHOCT Ha HOBM 3HaHMA OTHOCHO Pa3BMTHETO Ha
npeoOpa3yBaTe/HHTE NPOLECH Ha eNEKTPOSHEPrHiHOTO CTOMAHCTBO Y Hac, NpeAcTaBiHe Ha oOpasiH
3a O0yueHHe Ha CMEIHaTMCTH MO Ka4eCTBEH M KOJIMYECTBEH aHalM3 Ha €JICKTPOCHEPIruilHMA nasap.
NPEUIOKEHHs 32 TMOMPaBKH M NMPOMEHH B HOPMAaTHBHH aKTOBE, NPEJIOKEHHUS 3a OPraHH3allMOHHHU,
CTPYKTYPHHU M CTPATETHYECKH NPOMEHH Ha OBITapcKOTO €NEKTPOCTONAHCTRO.

4. Cromnos, /., Exekmpoenepeuiinu cmonancmea u nazapu 6 Aecmpus, Iepmanus, Hmanus,
IHonua, Pymvnus, Opanyus u Yexus, M3narencteo na TY-Codus. 2013, c. 111, ISBN 978-
619-167-064-2

MomnorpadusaTa ce ChbCTOM OT MPEAroBOpP, OCEM ChIABPIKATEIHH YacTH M 3aKioyeHue. CrOpanu
W, CHCTEMATH3MpaHH Ca HEM3BECTHH 'y Hac (aKTH OTHOCHO  PAsBUTHETO M CBCTOAHHMETO Ha
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eIeKTPOeHEPruHHHTE CUCTEMH M Na3apH B pa3/IMuHM eBponeiick cTpadu. [lpeameT Ha pasrexiaHe U
W3Clie/IBaHUs ca TNPHYMHHUTE 3a MNa3apHUTE MNpeoOpasyBaHWA, aHAM3MpaHW ca NPOTHYAHETO M
NIOCJIeI0BATEIHOCTTa MM, JIaJleHH ca MOJIe3HH HM3BOAM OTHOCHO pa3BuTHero Ha Obarapckara EEC u
eNeKTPOeHEePruiHHUS na3ap y Hac.

B mbpBaTa wacT HaKpaTKo ce JaBaT OCHOBHM NO3HaHHWs OTHOCHO onepupaHeto Ha EEC u Ha
nazapuTe Ha eneKkTpoeHeprus — cTpyktypa Ha EEC, npouecu Ha nnmaHupaHe, KOOpAMHHMpaHe H
ynpasienue B EEC, knacudukauus Ha nasapure, 3aMeceHM OpraHM3alMd M TeXHUTe (YHKUMH,
TEHJEHLIMU Ha ChEMHABAHE Ha eNeKTpOoeHepruiiHuTe nasapu B Epona. Taszu yacT e BajkHa KaKTo 3a
3al03HaBaHE Ha YUTATE/IMTe ¢ OOLIOTO XPOHOJOTHMYHO Pa3BUTHE M TEKYLIO CbCTOSHHME, TUITMYHHUTE
CTPYKTYPH, TEPMHHOJIOIHATA M CBIIHOCTTA HAa M3CJIC/IBAHUTE NPOLIECH, Taka M 3a YCTAHOBABaHE Ha
OCHOBHHTE T0KA3aTe/IM/KPUTEPUU 3a CpaBHABAaHE Ha Pa3IMYHUTE CLIEHAPUH Ha IPOMEHH.

YacTuTe OT BTOpa A0 OCMa Ca OCBETEHU HAa KOHKPETHUTE CTOMAHCTBA W Ma3zapud B ABCTpuA,
I'epmanus, Wrtanusa, [lomma. Pymbuus, @panuus v UYexwus. CneaBaHa e nocieqoBaTelHOCT Ha
M3JI0KEHHE KaTo B HAYaloTO Ce JaBa OpraHM3allMOHHATa CTpyKTypa B cwoTBeTHara EEC, mpeacraest
Ce CTONMAHCKHTE M aJMHMHMCTPaTHMBHHTE €AMHHMUM (Mrpayd) cBbp3aHM ¢ Hesd. Ha BTOopo MmsAcTO ce
NpeacTaBs XPOHONOTHS Ha HEMHOTO pa3BHTHE W TEXHHUECKUTE # XapaKTepHUCTHKM (MHCTalMpaHH
NPOM3BOJACTBEHH MOILHOCTH OT pasIMYHUTE EJEKTPOCTaHUHMM, TpaHCGOPMATOPHU MOUIHOCTH,
IBbIKMHH Ha eJIeKTPOINIPOBOJAHUTE JTMHMM C Pa3IMYHHM HOMMHAIHM HaNpeKeHUsA, XapaKTepHU PEKUMH
Ha HATOBapBaHe W HA4YMHM Ha oOBIajasBaHeTo HMM). CrenBa INpHAPYKEHO C aHAJIMTUYEH KOMEHTap
ONMHCaHHE Ha CHOTBETHUTE OCHOBHHM Na3apH M KpaTKH CBeJeHHS OTHOCHO OalaHCHpallUTe Nazapu u
nazapMTe 3a cromaratejHHM ycayri. Beska yacT 3aBbpuiBa ¢ 0600LieHHe, B KOETO CHHTE3UPaHO ca
W3BIEYEHH XapaKTEepHHTE 3a MECTHara cucTema M mnaszap ocodeHocTH. OOOCHOBaRa ce OlieHKa Ha
edeKTHBHOCTTA, H3XOXKAaHKH OT OCHOBHMA KPHUTEPHIl 32 MaKCHMH3HpaHe Ha o01IecTBeHOTo Oaro.

B 3akarodeHHETO ca U3BEIEHU ITPOCIEACHHUTE H aHAJTH3HPAHH o0mu 3aKOHOMECPHOCTH!

1. H'I:pBOHa‘{EUlHO JEPETYIHPAHETO CE€ PBbLBEKIAAa YpE3 BHYLIEHHWETO 3a Cb3JaBaHE Ha
KOHKYPCHUHA MEKAY NPOHU3BOAHUTEINUTE Ha €INEKTPOCHEPrusa, KOATO 1dja Ja 3aMECTH AbPiKABHOTO
peryinydpaHe Ha eJTCKTPOCHCpFl/IﬁHHTe KOMIIaHWH HW Ja [OOTNpHHECE 3a HaMajldiBaHE MLEHUTE Ha
CJIEKTPOEHEPTHATA. HOG&BS C€ H aJll03MATa 3a Bb3MOKHA KOHKYPECHUHUA TIPH €ﬂeKTp0CHa6ﬂHB3HCTO Ha
ﬂpeﬁno. Taka ce pa3,[1p06$IBaT H pasabpKaBABaT TIPOHU3BOACTBEHHTE M C.‘ICKTPOCH36,£[HTCIIHMTC
JIEHHOCTH B CaTElIMTHHUTE CTpaHHu. OI'lpCIlEﬂﬂIIIHTE CBETOBHOTO Pa3BUTHE KPBIOBE HpHI{OGHBaT HOBH
3aArpaHU4YHH aKTHBH M IIPUXOIH.

2. 3a pa w3nwaHAT dupextusa 2009/72/EO na Eponeiickus napnameHT U Ha CbBeTa Ha
EBpona oTHocHO ofuuTe npaBuia 3a BbTPEIIHHMSA a3ap Ha €ICKTPOEHEPrusi, MHTEPHALMOHAJIHUTE
IPYIH OT KOMNaHHH (OPMATHO OTAENAT ASHHOCTTA NPEHOC B ABLICPHH JIPY)KECTBa WJIM NpojaBar
aKTHBMTE Ha [pEHOCHAaTa Mpe)ka, Haii-yecTo Ha cBOH Xonavur. Te He camo He pa3apodsBar. HO
HAOMaKH - YeApsABaT (KOHCONMAUPAT) CBOMTE TPYMHU, KOUTO OCHIECTBIBAT €THOBPEMEHHO IEHHOCTUTE
MPOM3BOJCTBO, TPEHOC, pa3MpelelieHHe, TBProBUS M CHa0JABaHE C €JIEKTPOCHEPrus WM Jpyru
E€HEProHOCHTENIM Ha ompezeneHa Teputopus. Taka Te peanusupar ..epeKTHBHOCT OT Mamada™, upes
KOETO MOCTHTaT TOJ3U 33 aKIIHOHEPHTE M KIMEHTHTE CH, KaKTO M YBEe/IMYaBaHE Ha MKOHOMMYECKara
crabunHocTt — pupMeHara ¥ Abp;KaBHara;

3. IlpouechT Ha KOHCONMAMpPAHE HA TMTAHTCKHTE €NEKTPOCHEPTHIHHW TPyNu Mpoab/iKaBa M
KOCBEHO: upe3 JICHHOCTHTE 3a CbheJUHABaHE HAa HaUWOHATHUTE ¥ PErHOHAJHUTE Ma3apu.
(ITepBOHAYANIHO CheIMHABAHE Ha TNa3apuTe 3a ClelBalllMs W TEKYyUIMs JeH, cjlel ToBa - Ha
GallaHCHpaIIlUTE NIa3apy W HaKpas Ch3/laBaHe Ha MHTErpajieH eleKTpoeHeprueH nazap B Eppona.).

Page 9 of 48



Hay4ynute npuHocH Ha MoHorpagusaTa ce cberodar B: 1. M3aupeane u cuctematusupaHe Ha
HAay4yHH (aKTH OTHOCHO NeHe3Mca Ha CBETOBHMS NMpPOILEC 3a PeopraHu3allusd Ha eNeKTPOEHEPTHIiHUTE
cucteMu: 2. M3noxkenu ca HOBM yOeIMTETHM apryMeHTH 3a JIBOMHHUTE CTaHapTH NpH NPOBEKAAHE Ha
nubepanu3amaTa Ha eJIeKTPOeHEPrHiHUTE na3apu 10 cBeTa: KOHCONKAalMs U 3aboraTsBaHe Ha CUIIHU
TPaHCIPaHWUYHHM XOJJAMHTOBH TPYNHPOBKM cpelly pas3apo0sBaHe W pasrpaOBaHe Ha Mo-ciadbu
eNeKTPOSHEPTHIHHE KOMNaHUH. Pa3KpUTO € MceBao OTAENAHETO Ha AeHHOCTTa MPEeHOC OT eHa CTpaHa
OT JAEeHHOCTHTE MPOW3BOACTBO, pa3npeaeneHue M cHabasBaHe OT ApYra, KOETO MPOBEXkKAAT rojlieMMTe
eleKTpoeHepruiiHM KommnaHuu; 3. OOopeHa e Te3aTa, Y€ TEXHHYECKO HJIH HWKOHOMHYECKO
NpeBb3XOACTBO Ha nasapHata ¢opma Ha opraHuzauus Ha ronemute EEC cnpsaMo KiacHueckuTe
BEPTHKATHO HHTErPUPAHH KOMIAHUH € MPHYMHA 32 €THOBPEMEHEH HKOHOMHMYECKH Bb3XO/l Ha 3ana/iHH
KOHCOPLMYMH M IaJIeHUE€ Ha M3TOYHO €BPONEHCKH eneKTpoeHepruiiHn KommaHuu. IIpuaokHuTE
NPHHOCH HA MOHOrpadusTA ce U3pa3sBaT B peJACTaBAHE MPE/ eKCIepTHaTa M HayuyHaTa OOLIHOCT Ha
HOBH 3HAHMA OTHOCHO €JIEKTPOCHEPTHITHHTE CTOMAHCTBA M Ma3zapu B €BPOMEHCKHM CTpaHM, KOMTO ce
M3M0JI3BAT KATO apryMeHTH Npu GopMynupaHe Ha NMpPeaJoKeHHs 3a OpraHU3allMOHHHM M CTPYKTYPHH
NPOMEHH Ha eJIeKTPOCTONAHCTBOTO Yy Hac.

5. CrounoB M., Opeanuzayusa u ynpasneHue Ha eiekmpoenepeemuxama, ABaHTapA-NpUMa,
Codus, 2018, c. 115, ISBN 978-619-239-087-7

MoHorpadusTa ce CbCTOM OT NPEATrOBOP, ABE ChABPIKATEIIHH HYaCTH H 3aKTIOUCHHE.

[IpeAroBOpPHT BBBEXKIA YHTATENS B TEMATa 33 €1eKTPOCHEPTHHHUTE OPraHU3aLlMKi KaTo 4acT OT
o0mo MKoHOMHMYeckuTe cucteMd. IIbpBaTta wacr nmnpeacTaBs OCHOBHHMTe 3HAaHMA 34
€JIeKTPOCHEPreTHKATA KaTo CcTomaHcka cHcerema. OnucaHM ca NOCIEJOBAaTEIHO OCHOBHHTE
TIOHATHSA; €EKTPOECHEPTrUATa U €1eKTPOSHEPrHiiHaTa OpraHu3allisa KaTo CTOKH; OCHOBHHMTE €/IEMEHTH
Ha  E/IEeKTPOEHEPrHHHHMTE  CUCTEMM: OCHOBHMUTE  BHWJ/IOBE  EJIEKTPOCHEPrMHHM  JIpY)KeCTBa;
pasrpaHMYaBaHETO MEXKIY MNPEHOC M pasNpejc/ieHHe; I0J3BAaHETO Ha EJIEKTPONPEHOCHATa Mpexa;
Pa3HOPOJIHHUTE CTOKOBH M (DWHAHCOBH MazapH; Na3apbT Ha €JIEKTPOEHEPrus M HEHHUTE NMPOU3BOHH
CTOKM W YCJIVTH; YIIPABJIE€HHETO Ha eJIeKTPOEHepreTHKaTa U HEHHOTO HKOHOMMYECKO peryjMpaHe.

Bropara w4acT onMcBa Ppa3BHTHETO HAa TeXHOJOTHHTe M OpPraHHM3alHfATa Ha
ejekTpoeHepreTukara. OTHa4yajl0 ca NMpeACTaBeHH WHCTHTYLMHUTE, MPEXUTE M Ma3apHTe B HA4YalIOTO
Ha eJieKTpudHUKalMaTa (MHCTHTYLIMM 3a 3allliTa Ha MHTeJeKTyalHata CcoOCTBEHOCT, OaHKOBH
WHCTUTYLMH, 0O0pa3oBaTeTHH W HayYHH MHCTHTYLHMH, MEKAYHALMOHAIHH €JEKTPOCHEPruiHH
OpraHM3alMH, NMHOHEPHU NPEANpPUEMAdYecKH OpraHHM3allMH. PeryJaTOpHH OpraHd M OpraHH3allHH).
BoiiHarta e pasriejaHa KaTo Haj Ma3apHa MHCTHUTYLMA, a rinodain3aluATa KaTo HaJperHoHalHa
uHCTUTYUMsA. Cnex ToBa B  NOC/HEIOBATE/HH pa3/leid €a ONHCAHH TEXHOJOrHYHOTO H
OpPraHM3allHOHHOTO pa3BHTHe Ha edekTpoeHeprernkata B CAIIl, B EBpona u BbB
BeankoOpuranus.

B 3akio4eHHETO ce TMoj4YepTaBa M3BOABT, Ye HEMPECTAaHHOTO MPECTPYKTypHpaHe Ha
eNeKTPOCTONMAHCTBATa € 4acT OT Pa3BUTHETO HAa 4YOBELIKOTO o0LlecTBO, KoeTo TpsAdBa Ja OKasBa
nogo6psBallo, a He 00paTHO BAMAHME BBPXY Mporpeca. MoTuBauus 3a NpecTpyKTYpUpaHeTo TpsaOBa
na Obaar Onarata 3a cOOCTBEHMKA Ha €HEPrHitHUTE JPYXKECTBA, a HE 3a IPYNOBH 00pPBUH MIIH YYXKIH

T

e N el A e bl i e s S sus v S -
AHTepecH. 3a Ja C€ M30€rHe M0-HATaTBIIHO 1AaryOHO ~ NIpONajané Ha HALUWOHAIHOTO
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CJICKTPOCTONIAHCTBO B B”b.]'[l“apl{ﬂ cle/iga Ja ObJaT M3BJICUEHH IOYKH OT H3JIOKCHHTE 3HAaHHA H
paguKalaHO [da ¢€ CMCEHH CeraliHuAT w1azapeH™ MOJen ¢ MOJCN Ha MNMpUCBXKIaHE, a YCHIHATA Ha
HHCTHTYLUMHTE [a C€ Haco4yaT KbM MONpaBAHE Ha JIOMYCHAaTUTC TIpPCUIKKH IIpH J0CeraimHara
peopranusanus U TbH Hape€yc€HaTa nNpuBaTru3alns Ha eHepmﬁHm CCKTOp.

Hay4HuTe NpHHOCH HA MOHOTpadusATA ca CBbP3aHH C W3BJIMYAHE U NPEICTABAHE B IOCTHITHA
dopma Ha QyHIAMEHTATHH 3HAHUA  OTHOCHO  e(EeKTHMBHOCTTa Ha  OpraHW3alMHTe B
eJIeKTPOEHEPreTHKATa U TAXHOTO YIPAB/IsBaHE KAKTO MO BPEME Ha YCTOHYMBO (YHKIIMOHHpaHe, Taka
M 10 BpeMe Ha BOWHH WM APYTH (OPCMaKOPHH YCJIOBMS, KbM KOMTO MOJKE Ja Ce OTHece U
NIPHHY/IMTEIHATA NPOMsIHA Ha COOCTBEHOCTTAa BBbPXY AKTHBHTE Ha CTONAHCKHTE OpraHusaluu. Tesm
NPUHOCH 3albjBaT Tpa3HMHAaTa B Obarapckata Hayka OTHOCHO pPa3BUTHETO Ha CBETOBHATa
eJICKTpOeHEpreTHKa OTBB]1 ,JKe/IsA3HaTa 3aBeca’.

HayuHo-npu/okKeH NPHHOC TPEJCTAaBIsBa TOMYYaBaHETO Ha NOTBBPAMTENHM (GaKkTH, ye
HENPECTAHHOTO TMPECTPYKTYPUpPaHe Ha €JIEKTPOCTONAHCTBATa MPEACTaBIsBa YacT W OKa3Ba BJIMAHHE
BbPXY Pa3BHTHETO HA HOBELIKOTO OOILECTBO.

6. Crouaos, /1., B. Aranacos, M. AHrenor, 3azyou no enexmpopasznpeoeiumeinume Mpedxdcu,
Texnuuecku yaueepcuret - Codus, mait 2017, c. 146, ISBN 978-619-167-287-5

Mownorpadusita npeicTaBs Hal-ChIIECTBEHATA YacT OT CBETOBHHMTE 3HAHUA OTHOCHO 3aryoute
Ha aKTHBHA €JEKTPOEHEePrus MPH HEeHHOTO pasnpesiensHe, HaTpynBaHu B TeueHHe Ha 130 roanHwm.
3anoysa ¢ yBOJA, B KOHTO ca ONMHCAaHW OCHOBHHMTE XapaKTEPUCTHKH Ha elIeKTpOopasnpeleluTe/IHuTe
MpE3KH, B T.4. IapaMeTPUTE Ha eIeMEHTUTE U Ha paboTaTa UM.

IupeusaT pasgen jgeduHupa (usnyeckaTa M MKOHOMMYECKA CBIIHOCTH Ha 3arybure Ha
MOINIHOCT M €Heprus no ejeKkTpoeHepruitnute Mpexu. [Tokazana e kiacu@uKauuaTa Ha oOwuTe
3aryOM Ha aKTHBHA €JICKTPOCHEPTHS B €JEKTPOpPa3NpeAC/IMTEHUTE MPEKH CIIOPEl TAXHATa (hU3HYecKa
npuposa. M3noxeHu ca TOAXOAWTE, METOAMTE W Cpe]cTBaTa 3a ONpEelisHE Ha KaTeropuure H
BMJIOBETE 3aryOM 3a pa3/IMuHM Opa3MEPUTEIHH WM onepaTuBHM uend. OnucaH e MomynsipHUST
CMHCBJ Ha NOHATHETO KpaxOa Ha eJleKTpOeHeprus, IPaBHUAT CMHChJI Ha IOHATHATA Kpax0a U n3Mama
¥ MepkuTe 3a Oopba cpeuty KpaxOara. MKOHOMHYECKaTa ChIIHOCT Ha 3aryOMTe € aHalu3MpaHa Kato
MsApKa 3a MKOHOMMYEcKara e(eKTHBHOCT Ha eJeKTpopaslpelenTenHaTa AeHHOCT. M3TbkHar e
KPUTEPHST 3a ONITHMAJTHOCT Ha pa3Mepa Ha 3ary0MTe KaTo paBeHCTBO Ha MpHpacTa Ha pasXxoJuTe OT
3ary0M M Ha MpUpacTa Ha pa3xoJUTe 3a HaMalliBaHe Ha Te3M 3aryOu. AHalu3upaHa ¢ 3Ha4UMOCTTa Ha
YCUJIHATA 32 HaMaJliBaHe Ha 3aryoure.
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BTopusiT pasaen e NocBeTEH Ha HOPMaTHBHHUTE U3UCKBAHUA OTHOCHO 3aryOuTe. AHaJIM3UpaHH
ca Hal-ChLIECTBEHUTE TEKCTOBE OT HOPMAaTHBHM aKTOBE, Kacacllld 3aryOMTe Ha €leKTPOEHEeprus Ha
HuBo EBponeiicka obmHocT M y Hac. M3TbkHatu ca cnabocture Ha METOHKA 3a onpedenane na
donycmuwume pasmepu HA MEXHONOZUYHUME pasxor)u Ha elekmpuvecKka eHepeus npu HNpeHoc U
pasnpedenenue Ha eleKmpuyecka eHepus, IpUeTa ¢ MpoToKonHo pemenue Ne 69 ot 10.05.2012 r. ot
IOKEBP kaTo onuT 3a HOpMHpaHe Ha 3aryOMTe y Hac upe3 NOJ3aKOHOB HOpMaTHBEH akT. [IpuBenenu
ca tekctoBete oT [IPABWIIA 3a ThbproBus ¢ elnexkTpuyecka eHeprus, KOUTO perjiaMaHTHpar 4acT OT
MaTtepuaTa 3a 3aryoute, KakTo ¥ onura Ha Hapeaba Ne 3 3a ycTpoHCTBOTO Ha eJIeKTpUYECKUTE YpeaoH
¥ €JIEKTPONPOBOAHUTE JTMHHH /12 PErilaMEeHTHPa ONHUTHO ONpeJeNIsHe Ha CHIIPOTHBICHUATA HAa BaKHU
€JIEMEHTH OT MPEXKHTE CPe/IHO HAaNpeKeHHUe, a Ype3 TOBA U Ha CaMHUTE TEXHHUYECKHU 3ary0u mo TaX.

TpeTusT pazaen pasrieiia ChblIECTBYBallaTa OpraHU3allus 3a onpeje/isHe Ha oduTe 3aryou
B €JIEKTPOpPa3NpeAeTUTEIHUTE ApY:KecTRa. MaeHTuuIIMpaHy ca 3HaYMTEIHU HEeltHU cabocTu.

B 4yerBbLPTHS pa3ies] € aHAJM3HPAHO W3MEPBAHETO Ha EJICKTPOEHEPrHATa MO I'PaHMULHUTE C
eniektponpenocHara Mpexka Ha ECO EAJl. Unentuguuupanu ca nopouu Ha IlpaBuia 3a u3smMepBaHe Ha
KOJIHYECTBOTO €JIEKTPOSHeprus M ce npenopbypa Ha KoMHcHATa 3a €eHEPrHIfHO M BOJIHO peryiupaHe
12 TH M3MEHH, 3a JIa Ce NPEKpaTH NpexBbpiasHeTo Ha 3aryou ot ECO kbM eneKkrpopasnpeae/uTeHUTe
Apy’KecTBa U 00/1aroieTeICTBAHETO HA TPETH JIHLA.

IMeTusiT pa3aea € noceeTeH Ha npoOneMbT "M3nMIIHM enekTpomepu”. Ciel HEroBOTO
HIEHTHOHIMPaHe M aHAIW3HPaHE € HampaBeH M3BOJ 3a CHMCTEMHO NpeHeOpersBaHe IOCTABSAHETO Ha
"H3JIMIIHA eJeKTpoMepH'', KaKTO W TNpenopbkaTa 3a JombjiBaHe Ha [lpaBunara 3a u3MepBaHe Ha
€JIEKTPOCHEPIHATa ChC 3adb/DKaBaHe Ha eJIeKTPOpasNpe]e/IMTEIHUTE JpYKeCTBa Ja MHCTaIupar
LM3JIMILHK  eJIEKTPOMEpH™ Ha M3BOAWTE OT TMOACTaHLUMMTE, Ha BXOJOBETE M M3XOJAMTE Ha
tpadonoctoBete (Mo KnoHuTe Ha Mpexkata HH) u obw enekrpomep B Tabnara, 3axpaHBalld HAKOJIKO
notpedbuTens.

IlecTusT pa3aes onucBa UCTOPUYECKOTO Pa3BUTHE Ha MOIXO/MTE, METOIMTE M Cpe/ICTBATa 3a
onpeJensiHe Ha 3aryOuTe B eJIeKTpOopaspeeMTEe/IHUTe MpeXkH 110 cBeTa. M3aMpBaHeTo U nosi3BaHeTo
Ha OpHUIMHAIHK M3TOYHMLIM OTNpead TOBe4Ye OT BEK Cb3jaBa BB3MOXKHOCT ObJrapckara
eJIEKTPOCHEPrHiiHa OOIIHOCT Ja ce 3ano3Hae ¢ HCTOPHUYECKOTO OOraTcTBO Ha MUOHEPHHUTE MOJXOAH H
METO/IM M MpeBexk/a YUTaTells Npe3 XpPOHOIOTMYHOTO UM pa3BUTHE. B Kpas Ha HCTOPHYECKHA Nperie
M aHaJl¥3 Ha MOJXOJMTE M METOJMTE ca HaNpaBeHW pelMlla M3BOAM OTHOCHO TOYHOCTTa M
NPUEMJIMBOCTTA HA Pa3iMYHUTE OMMCAHH METOJM B KOHKYPEHLHMS ¢ Bb3MOKHOCTHUTE, KOUTO Ch3AaBaT
CbBPEMEHHHTE CMapT €JIEKTPOMEpH M aBaHrap/JHU cucTeMu. HampapeHo e 3aKiIlOYEHHE ,,... . Y€ €
OTMHHAJIO BPEMETO Ha NPUOIMKEHO U3YUC/IABAHEe HAa TEXHUYECKH 3aryOH Criopesl peuia 10NnyCKaHH!s
¥ NpHeMaHHd B M3YMCIMTEIHHTE MOJIENIH, INPHUHYACHO BBBEKIAaHM NOpaJM JIMICa Ha JOCTOBEPHH
W3MEpPEHH JIJaHHM 3a MPOTHYAIllaTa eHEPrus M 3a (PU3MYECKUTE NnapaMeTpH Ha BCEKH €IEMEHT M BCEKH
Y4acTBK OT €NeKTPOpazNpeAeUTEIHUTE MPEKH. ....... Jowmno e BpemeTo 3a HM3YMCI/IsBaHE Ha
MH/IMBUIYAJIHUTE 3aryOM MO BCEKH OT/AeneH KalesleH MW Bb3yLIeH Y4acThbK (MOTACIHO 32 U3BOAUTE
Cpe/IHO M HMCKO HampeKeHHE) W 3a CBBP3BAlLUTE I'M TpaHC(HOPMATOPH, KAKTO M MHIAMBMIYalHHTE
3aryOH 3a BCAKO NMOTpeOUTENICKO OTKJIOHEHHE U Tab10.™
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BaxxHo e ¥ noJipoOHOTO ONMKMCAaHUE B ceIMH pa3/e/l Ha HEONPOCTEHU MOJIENIM 32 U3YMCIIIBaHE
Ha TexXHHYeckuTe 3arydM Ha  aKTMBHAQ MOLUHOCT M  €Heprus B  €IEeMEHTHTE Ha
€1EKTpOpPA3Npee/IMTEIHHTE MPEKH. Te MO3BOJABAT U3UUC/IABAHE HA MOMEHTHHUTE WJIM MHTEIrpUpaHH
3a yac, 3a JICHOHOILME, 3a Mecell TEXHHYECKH 3aryOM no lecT BMJa MpPEKOBH €JIEMEHTH: Mpexa
CpeHO HanpexeHHe, TpadonocTOBe W Bb3JIOBH IMOJCTAHLMH, MpEXka HUCKO HampexeHHe (3a
noTpeOMTEeNH W/MIIK 3a YIMYHO OCBET/IEHHE), NMOTPeOMTENCKM OTKIIOHEHHUS, €NEeKTPOMEPH H JIPYTH
TEXHUYECKH 3aryOu. M3/0XKeHHeTo Ha MOJIENHMS MpolleC € JOMBJIHEHO ¢ MOAPOOHO OMHCaHWe Ha
U300pa Ha BXOJHHWTE JaHHM M OIMCAHHME Ha AITOPUTMHUTE 3a H3YMUC/IABAHE Ha TEXHUYECKHTE M
HETeXHHYECKHUTE 3ary0H B 3aBUCHMMOCT OT NOCTAaBEHUTE 1I€JIM 32 TOYHOCT U BpeMe Ha M34MC/IsBaHE Ha
3aryoute. AHanM3upaHa € MPWIOKHMOCTTAa Ha CHMETPUYHUTE M HeOalaHCHpaHUTe MOJENH.
Paszrnenano e v3nos3BaHeTO Ha pasMYHM W3YMCIUTENHM cpead. Llenuar pasznen e WIOCTpUpaHU ¢
peLIeHH NIPUMEPH OT PEalIHU MPEXKH.

B ocMu pasgen e onMcaH Cb3AaNEHUAT OT ABTOPUTE AHalumuko-eMuupuyen mooel 3a
UIHUCIABAHE HA 200UUIHUME MEXHUYECKU 3a2y0u NO eleKkmpopasnpedeimennume Mpexcl, Koumo uMa
3a Len NpUOIU3MTENHO H3YMCJIsBaHE WIM TPOrHO3MpaHE Ha TOAMIUIHMTE TEXHWYECKH 3aryou Ha
aKTUBHA €HEPrus 110 MPEXKHUTE CPeJHO U HUCKO HalpeKeHHe Ha OnepaTHBHUTE LIEHTPOBE B CIYYaMTe,
KOraTo He MoraT Jia ce NpMjaraTr Mo-TOYHUTE MOJENIH., ONUCAHH B ceAMM pazjen. B Tozu moaen
FO/IMIIHUTE TEXHHYECKH 3aryOM BbB BCEKM ONEpaTHBEH LIEHTHP NpeACTaBIsgBaT cyMa OT MOJMLIHHMTE
3aryOM B YeTHPU OCPEIHEHM eleMeHTa OT CbOTBETHaTa eJeKTpOopazlpeeMTe/Ha Mpexa
(enextponporoau CpH, tpadonocrore, enekrponporoan HH 1 norpebuTe/ickH OTKIOHEHUS), KOUTO
OT CBOS CTPaHa ce M3YMCIIABAT Ype3 ONUCAHU MaTeMaTH4Yecku (popMyin).

JleBeTHAIT pa3jies € MOCBETEH Ha OMepaTHBHUTE MEPKH 3a HaMaslsBaHe Ha 3ary0uTe, KOWTO ca
pa3rpaHH4YeHH OT WMHBECTHLIMOHHMUTE WM MOJIMTHUYecKH MepkH. [Ipeanara ce mpoekT 3a chabp:KaHHe
Ha IUIaH 3a pa3BUTME NOTEHLMAlAa Ha pas3NpeleuTeNHO JAPY:KeCTBO 3a HaMmallsiBaHe Ha 3aryOute Ha
ENIEKTPOEHEPIUA.

ITpexoasT KbM CMapT Mpeka ¥ aBTOMAaTH3MpaH HaJ30p BbpPXY 3aryOHTe € OnHcaH B AeceTHs
pasaen Ha kHurara. [IpeacraBeHa e HoBa ()YHKIIMOHA/HOCT IPU YIPAaB/IEHHETO Ha Mpe)kara clel
BbBEXK/IAHE HaA CMapT EJeMEHTH W Ipedd BCUYKO CMapT eleKTpoMepute. AprymeHtHpa ce
HeoOX0IMMOCTTa OT npepasriexaaHe Ha peweHuero Ha KEBP oTHocHO cTeneHTa Ha npuiaraHe Ha
cMapT M3MEpBaTelHM CHCTeMM B cTpaHata. OOpblia ce BHMMaHME BBPXY MW3MbLIHEHHETO Ha
MUHMMAJIHUTE W3UCKBAaHHS KbM CMapT eNeKTPOMEPUTE W U3MEpBATEIHUTE CUCTEMH, perjiaMaHTHpaHu
B IIpenopbka 2012/148/EO 0THOCHO NOArOTOBKAaTa 32 pa3snpoOCTPaHsBaHE HAa CMAapT U3MEPBATEIHUTE
cuctemH U Ilpenopbka 2014/724/EQO oTHOCHO MOJ€ENa 3a YCTAaHOBSIBaHE HA BAMAHHETO Ha 3allMTara
Ha JaHHWTE 3a CMapT MPEeXHUTe M CMapT W3MepBaTeIHHTe cucTeMH. To3M pasjien 3aBbplIBa C M3BOJL
OTHOCHO HeoOX00uMOCmma OvbpicasHUme Op2anu U ejlexmpopasnpeoeiumennume opyicecmea oa
KOHYeHmpupam OeiHoCmume cU 6bpXY 6bEENHCOAHe HA NO-NBbIHU U NO-MOOEPHU (asaHzapoHu)
cucmemu 3a cvOupame, oopabomka u U3NOI36AHE HA €NEKMPOMEPHUME OAHHU, OONBLIBAHE HA
cviyecmeysaugume SCADA, SAP, AMI ¢ yen asmomamuzupan KoHmpo.n 6opxy GVHKYUOHUPAHEMO HA
Mpedicume, GKIFOYUMENHO 8BbPXY BCUYKU 8UO0&E 3a2YVO1I.

Knurara 3apbpuiBa ¢ 000011aBalM M3BOAM M TMPEJUIOKEHHS KbM EJIEKTpOpasIpe/1eIuTeIHUTE
apyxectBa U KbM KEBP, konTo KacasT JelfHOCTHTE N0 HaMalisiBaHe Ha 3aryouTe.

Hay4ynuTe npuHocH Ha MoHorpagmsaTa ca cieanure: 1. Paspaborena e opuruHanHa
METOJMKA 3a TOYHO ONpelensHe Ha 3aryOMTe Ha aKTHBHA MOIIHOCT M EHEpPrus B €JeKTpo
pasnpeeUTeIHUTE NPENPUATHS 33 pa3IUuHKU NEPUOIH - OT peasHo BpeMe 10 roauna; 2. Paspaboren
€ noApoOeH MHCTPYMEHTAPUYM 3a NpHJIaraHe Ha MeTOJMKaTa, BKJIIOYBAILl MOJEIIH Ha eJIEMEHTHTE Ha
pasnpeeIHTeTHHTE MPEXH CPEIHO M HUCKO HAlpeXKeHHe 3a OCHOBHATa JIEHHOCT OT METOAMKara; 3.
Pazpaloren..£...aHAIMTHKQ-eMIUDHYEH . MO/IE]... 32, . IPUOAUZNTEHY. . M3YUCIABAHE... HA. ..OAUHNIBMTE,
TEXHMYECKH 3aryOM Ha eHeprus Ha BCEKM ONepaTHBEH PaloH Mpe3 MpeXoJeH MEpPHOJ, NMpe3 KOWTo
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ENeKTPOpa3NpeeIUTEIHUTE JIPYXKECTBA BCe OLLUE HAMA Ja ca NOJArOTBEHM 3a ITBJIHO [pUJIaraHe Ha
METO/IMKATa Ype3 TOUHO OMpeie/isHe Ha 3aryOuTe B YABIKEHO peanHo BpeMe. HayyHO-npHIOKHHTE
npuHocH ca: 1. HayuHo e 000CHOBaH Npexo/ KbM aBTOMAaTH3MpaH Ha/l30p Ha 3aryOMTe B YABKEHO
peaJlHO BpeMe W IPOeKT Ha MUlaH 3a pa3BMTHE Ha MOTEHLHana Ha eJIeKTpopaslpeaeIUTETHUTE
Jpy’KecTBa 3a IpularaHe Ha MeToaukarta. 2. B ObarapckuTe HayyHM cpeldd ca INPHBHECEHH M
MOSCHEHW HSKOM OpPUIMHAIHHM CBETOBHM IMOHEPHHM TpY/IOBE IO H3C/IE]BAHE M M3YMCIIABaHE Ha
TEXHUYECKH 3ary0M B eleKTpopaznpeaenuTelHd Mpexu. IIpHiioKHHTE NPHHOCH Ce CBCTOAT B
MONYYEHUTE TMOTBBPAMTENIHH (aKTH 3a NPUroJAHOCTTa Ha pa3padOTeHUTE MOJE/IHM M UAJIOCTHATa
npelsiaraHa METOJMKa 3a OMnpejiesisHe Ha 3aryOWTe Ha aKTHBHA €HEprus 3a M3TEK/IUTE 4YacoBe B
YOB/DKEHO pealHO BpeMe WM 3a BCAKO JACHOHOLIME Cle] W3THYAHETO MY MJIM 3a BCEKHM Mecell WK 3a
1AnaTa roJuHa, KakTo ¥ 3a NporHo3upaHe Ha 3aryOu 3a Objewy nepuojd. CbLo Taka B npeajarale
Ha MPOMEHH B HOPMATHBHHMTE JOKYMEHTH. NpejlaraHe Ha NPOM3THYAlIM KOHKPETHH 10J00peHHs B
JeHHOCTUTE Ha eJeKTPOpasNpeleUTeTHUTEe JpY/KecTBa OTHOCHO HaMalsfBaHe Ha 3aryouTe.
BCJIEJICTBME OT KoeTo wie ObJaT noJoOpeHH CTONAHCKWTE TOKa3aTeslld Ha MPEANnpUATHATa M
Ka4yeCTBOTO Ha paznpe/iessiHaTa eJIieKTPOeHEeprHsl.

7. Stoilov D., Stoilov G., Stoilov L. Momentary Power Market, Proceedings of 2008 IEEE
International Conference on Electro/Information Technology, Iowa State University, May 18-
20, 2008, DOI: 10.1109/EIT.2008.4554339

Tosu Tpyn e nocrbnen upes IEEE-Xplore. Toii npeacraBnsea A0K1aj, HM3HECEH Ha
Koudepenuusara no enextpo-uHGopMallMOHHU TeXHOIOrMM, opranusupada ot IEEE u nposenena B
Vuueepcutera Ha wata Aiiosa, CALLL To3u yHHBEpCHTET € €MH OT BOJEILHMTE B CBETa B 00Y4EHHETO
¥ Hay4yHHUTE W3Cie/BaHus B 00/1aCTTa Ha €IEKTPOCHEPTHAHHUTE CUCTEMH.

JloknaabT onMcBa €NEKTPOSHEpPTrHiiHa CHCTEMa, B KOATO NpOTHYA MPOLEC 3a HENpPeCTaHHO
noBrapsAwo ce o0sBABaHe, NpelaBaHe M pa3NpOCTpaHsABaHE Ha pazeumu OUHAMUYHU YEHU Ha
elekmpoeHepeusma, 3arno4Ball OT BCEKM NPOM3BOACTBEH arperar, NpeMHHaBallld 10 BCEKH KJIOH M
Bb3e/l M JOCTHraliM Jo Tadlnata Ha KpaiHuTe noTpebuTenu, B T.4. OMTOBHTe. To3M mpouec ce
W3BBPILBA NPE3 BCEKH €OUHUYEH UHMEPEAT C NPOOBINCUMETHOCH OM HAKOJIKO CeKVHOU Ul MUHymd,
KaTo ce pealM3Mpa 4pe3 KOMOMHAUMA OT B3aWMHO 3aBUCHMMM IPOrpaMUpyEeMU H KOMYHHMKALIHOHHH
YCTPOMCTBA, HA30BaHU CBOTBETHO [Ipednoscumen, Vpeonux u Onpederumen na yenu, Qbseumen Ha
yena, Ilpeobpazyeamen na yena u Humenucenmern enekmpomep. JlonmblHUTENIHa KOMOMHaLMsA OT
yCTpOiicTBa Npu noTpeduTeNnTe MO3BOJIABA YNpaBAeHHE Ha TAXHOTO HaTOBapBaHe CbOOpa3sHO
HerpecTaHHO OOHOBsBallaTa ce LEHa M MKOHOMHYECKaTa TaKTHKa Ha OTJENHUTE KOHCYMaTOpH.
JIoKIaabT MOXKe Ja ce pa3riiexk/ia KaTo WIKCTpalus U 10pa3BUTHE Ha 1y0/IMKYBaHa 3asBKa 3a IIaTeHT
(G. Stoilov, and D. Stoilov, and L. Stoilov, A MOMENTARY POWER MARKET,
WO02006/021058A1, March 2, 2006). Ilpennoxkenu ca: Cuctema OT pazsumu OUHAMUYHU YCHU
OCHOBAHM HA 6131060 U KIOHOE0 YpasHeHue 3a yewu W (HOPMYIH 3a LIEHU Mpe3 BCEKH eIMHHYEH
NepUo/I, HarmpuMep ejiHa MUHYTa, MeToz 3a npeojlo/iBane Ha peToBapBaHud, Metos 3a GanaHcupaHe
ype3 KOMIEHCHpaHe Ha HEBOJIHHW OTKJIOHEHMs Ipe3 Npe/ixojdeH eAMHMYeH HHTepBan, Metox 3a
IUITaHMpaHe W JMCTeYMpaHe MPH HEMpEecTaHHO OOHOBABAILM CE LIEHH NPE3 BCEKH €IAMHMYEH MEPHOJL,
HaGop oT ycTpoiicTBa 3a oOpa3yBaHe M pa3nmpoCcTpaHABaHE Ha pa3BHTHTE JMHAMHM4YHM LieHH, MeTos 3a
TBPrOBHMs Ha CIIOMAraTeJIHH YCIYri, MeToa 3a paBHOCTOHHO Mojie/IsHe Ha OOLIOCHCTEMHHUTE Pa3Xo/H.
OnucaHy ca ChIIO IPEJU3BUKATEICTBATa M €TANUTE 3a I10-HATAaTBLIHM JAEHHOCTH 3a NOCTHraHe
BHeApABaHETO HAa MOMEHTHHMsS nasap Ha eliekTpoeHeprus. TpyabT € ¢ HayuyHH. NPUWIOKHH M
METOAMYHH IPHHOCH.
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8. D. Stoilov, V. Atanasov, 1. Zagorchev, Assessment of electric energy losses aiming at detection
of thefts of electricity, Proceedings of IEEE Conference SIELA, Burgas 2016, DOI:
10.1109/SIELA.2016.7543048, SJR 0,11

Crarusra Nnpeacraes pa3pa60TeHaTa OT ABTOPHUTE METOAOJIOTHA 3a TOYHO OINpPEAECNAHE Ha
TEXHHUYCCKHUTE U HCTCXHHUYECKHUTE 3ary614 Ha €JICKTPOCHEPTHA, HACOYCHa KbM pasKpHBaHE Ha Kpa)xﬁn.
HPCHHO)KEH e ¥ 0o0OCHOBaH IUlaH 3a Pa3sBUTHE Ha IOTEHUHaAla Ha €JIEKTpOpasnpeaAcIuTEIHUTE
JAPYKECTBA 3a HaMaJIABaAHE Ha 331“}’61'1'1‘6. prﬂ'bT € C HayYHH, NIPHJIO0KHH U MCTOOAUYHH NPHHOCH.

9. K. Angelov, D. Stoilov, Risk based asset management of electrical distribution network,
Proceedings of IEEE Conference SIELA, Burgas 2016, DOI: 10.1109/SIELA.2016.7542971,
SIR 0,11

B cratusta € nmnpeacTaBeH METOJOJIONMYEH TMOJXOA 3a YIpaBleHHWe Ha aKTHBH Ha
eNeKTpOpa3Npe e UTETHO APYKECTRBO Upe3 MOJMUTHKA, OCHOBaHA Ha OLIEHKa 3a pHcKa. [IpeacraBeHu ca
NIOKa3aTe/INTE, Ype3 KOMUTO CE OLEHABA HAaNEK/IHOCTTA Ha pa3Npee/IuTeIHaTa MpeXka U ce ONpeaensT
CBbOTBETHHTE pa3XOJH 3a Bb3CTAHOBABAHE PH NOBpeAa Ha oOOpYIBAaHETO M 3a NPONYCHATH MOJ3H.
Ipunaraiiky npe/uioxeHaTa METO/MKA pa3Npe/ieITEeIHUTE JipyKecTBa OMXa MOIJIM Ja W3BbpILUBAT
KayecTBeHa M KOJIMYECTBEHa OlIEHKa Ha PUCKA, OMpeJeNsiHe Ha MEPKHM 3a HaMalsBaHe Ha pHCKa U
yTIpaB/ieHHE Ha aKTHBWUTE, OCHOBAaHO Ha MOJMTHKA 3a MAKCHMATHO AOMYCTHM pHcK. TpyasT e ¢
HAayYHH, MPUIOKHNA U METOAMYHH TTPHHOCH.

10. K. K. Savov, P. Stoyanov, R. Stanev, D. Stoilov, Analysis of errors in distribution networks
power losses calculations with relation to the time discretization intervals, In Electrical
Machines, Drives and Power Systems (ELMA), 2017 15th International Conference on 2017
Jun 1 (pp. 42-46). IEEE, DOI: 10.1109/ELMA.2017.7955398

CraTusTa npe/icTaBs pe3yiTaTH OT U3C/I€BaHE Ha rpellKkaTa MpH OnpeaeasHe Ha 3aryoure Ha
€/IEKTPOEHEPTHs B 3aBUCUMOCT OT NPOIB/DKUTEIHOCTTA HAa BPEMEBHSA MHTEPBaJl Ha JAMCKpeTH3allus Ha
TOBapoBHUs rpadMK Ha MPHUCbEMHEHHTE KbM pa3npeleluTe/IHaTa Mpexka notpedurenu. Pasrienana e
Bpb3KaTa MEX/y I'pelllkaTa U NnokKasaTels HapedyeH ,KoedHLUeHT Ha dopMarta Ha TOBapoOBHs rpaduk™.
M3non3Baiiky 3aBMCHMOCTTa Ha IpellkaTa OT MPOABIKUTEIHOCTTa Ha €IMHMYHMS MHTEpBal Ha
JUCKpEeTH3alLus PU KOHKPETHH CTOHHOCTH Ha KoeduliMeHTa Ha ¢popMara U olleHsABaiKu KoedulMeHTa
Ha (hopmara 3a onpejeseHa pasnpeaeauTeHa Mpeka (3aXpaHBallla CbOTBETHH NOTPeOMTENH) MOXKe 1
Obae onpeaeneH/n30paH MoaXOAIMAT HHTEPBA HAa AUCKPETH3aLMsA Ha ToBapoBuTe rpaduuu. Tpyabt
€ C HaAYYHH, NPUJIOKHH U METOJIMYHH NPHHOCH.

11. N. Nikolov, D. Stoilov, Comparison of the conductors' mechanical mode calculations using
different mathematical models, In Electrical Machines, Drives and Power Systems (ELMA),
2017 15th International Conference on 2017 Jun 1 (pp. 339-347). IEEE, DOL
10.1109/ELMA.2017.7955460

B cratuaTa ca mnpeacTaBeHHM W aHAJIM3MpPaHM TPOBECHTE W MEXaHHMYHHMTE HampeKeHMs,
MONyYyaBaHM TIPH  BB3AYIIHM  €NEKTPONPOBOJAH, HM3MBJIHEHH C  Pa3MMYHH  KOHCTPYKIHMH
BHCOKOTEMIEpaTyYPHH HUCKOMPOBECHH NMPOBOAHMLIA. Pa3rienanu ca MexXaycTha0us ¢ Ab/DKHHA 250 1
300m, kaTto e OTYETEHO BJIMSHMETO HA pa3IMYHM BHCOYMHM Ha TOYKUTE Ha OKayBaHe Ha
NPOBO/IHULIMTE (XOPHM30HTAJIHKW M HAKJIOHEHH MexAycTwabus). CpaBHeHM ca pasjMKuTE B
onpeje/ieHUTe NPOBECH U MEXaHHWYHH HAIPEXKEHUS NP MPUIIaraHe Ha TOYHHMS MaTeMaTHYeCKH MOjie
(kpMBa Ha BepwKKata) M mapabo/IMuHAaTa My anpoKcHManusA. 3aKIOYEeHHEeTO €, Y€ TOYHOCTTa Ha
onpejelsHe Ha MPOBECHTE M MEXaHMYHHUTE HaANpeKeHHs € KPUTUYHA 3a HaJaek/]aHara padora Ha
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M3M0/13BaH TOYHHAT MaTEMaTHYECKH MOJIEN 3a ONpe/ie/IsHETO UM. TpyasT € ¢ Hay4HH, NIPUIOKHU H
METOHYHH NIPUHOCH.

12. Savov K. K., Hadzhiyska K., Trashlieva V., Steilov D., Tzvetanov P., A model for
optimisation of the production structure in a power system. In Electrical Apparatus and
Technologies (SIELA), 2018 20th International Symposium on (pp. 1-5), 2018, June, IEEE,
DOI: 10.1109/SIELA.2018.8447155

Hpe,uﬂomeﬂ € MaTeéMaTH4YE€CKH MOJIEJI 3a ONTHMHU3HpPAHE Ha NPOU3BOJACTBEHATa CTPYKTYpa B
eneproeHepmHHa CUCTEMA, ChCTOALLA C€ OT MHUKPO-, MaJIKH M I'OJIEMH TIPOU3BOJICTBEHH MOIIHOCTH,
HU3MO0J3BallH pasHOPOJAHH NNbPBUYHH CHCpFHﬁHH H3TOYHHIOH H NPHCBEOAHHECHH CBLOTBETHO KbBM MPCIKH
HHUCKO, CpE€IHO H BHCOKO HalpeKEeHHE. anCTO € 3aJ0BOJIABaHE Ha TNPOTHO3HPAHOTO
eﬂeKTPOHOTpe6J]eHPl€ Ha HECJIAaCTHYHH l'lOTpGGHTCJ'IH 3a Nepuoa OT AC€CET TOIAHHH. I_leneBaTa q')yHKLll’IH
MHHHMH3Hpa pasXxoJIHTE 34 N0CTaBKa BbL3 OCHOBA Ha INPOrHO3MPAHUTE OQ)epTu Ha IMpOU3BOJHTECIIMTE.
OTtuyurar ce OrpaHuyeHusATa 3a EHEPrucH DalaHc M Bb3MOXKHOCTHTE 3a pasBHTHEC KW B3aHUMHO
3aMECTBaHE Ha NMPOHU3BOJAHUTEIIHUTE. MopaensT € HIHOCTPUPAH 4Ype3 YUCIICH TPHMED. prlIT:T € C HaV4HO-
TIIPHIIOKEH U METOJTUYECKH TMPHHOC.

13. Stoilov D., Savov K. K., Hadzhiyska K., Trashlieva V., Tzvetanov P., Production structure
optimization for the Bulgarian power system. In High Technology for Sustainable
Development (HiTech), 2018 International Conference on (pp. 1-5), 2018, June, IEEE, DOI:
10.1109/HiTech.2018.8566382

B cratuAra e npeacraBeHa Moaudukauus Ha Mozena, onucad B Tpya No 12. Upes Hero e
NPOBEJICHO M3Cle/IBaHe OTHOCHO pa3BUTHeTO Ha Obarapckara EEC 3a nuaHoB nepuoa ot jaeceT
roaMHHM. Pe3ynTaTuTe ca aHaTW3WpaHW M ca W3BEJCHM BAKHHU 3aKloueHHs. TpyaAsT e ¢ HaydHo-
NPUI0KEH U METOHYECKH IIPUHOC.

14. Kadiev K., Trashlieva V., Stoilov D., Modelling of uninterruptible work cycle of controllable
electric loads. In Electrical Apparatus and Technologies (SIELA), 2018 20th International
Symposium on (pp. 1-4), 2018, June, IEEE, DOI: 10.1109/SIELA.2018.8446661

B craTuaTa ca npeacTaBeHH JBa MOAXOJAa 3a MAaTeMaTHYeCKO MOJelHpaHe Ha paboTara Ha
yhpaBasieMH TOBapH. M3MCKBaHETO 3a HEMPEKBCBAEMOCT Ha pabOTHUS LUMKBJ Ha YNpPaBIseM TOBap
Harmara BBBEXJaHe Ha JIOMBIHMTEHH MPOMEHJIMBH M OrPaHMYMTEIHHM YCIOBHS, KOETO YBeIMYaBa
pa3MepHOCTTa Ha MaTeMaThieckure MojesiH. CpaBHEH € TPaJMLUMOHHMAT IMOJAXO0] (¢ M3MOoJI3BaHE Ha
JOMBJIHUTEIHA JBOMYHHM TIPOMEHIHMBH) ¢ pa3paboTeH HOB MNOAXO0J, NpH Koiito GanaHCOBOTO
orpaHM4eHHe ce MOJAM(ULHMpa M Ce W3BBPIIBAa CPABHHTEIHO MPOCTa JAOMBIHMTENHa 00paboTka Ha
NOJIYYEHOTO ONTHMaIHO pemeHHe. JlokazaHo € NMpeBb3XOACTBOTO Ha MPEAIOKEHHS MOIXO0] CIpAMO
TpaJUIIMOHHO TIpHlIaraHuf., KaTo BCbCKT'hT HapacTBa C HapacTBaHE Ha pasMCpPHOCTTa Ha 3aJlavyHTe.
HMznon3pan mpu pasriegaHata B Tpya No 42 3ajada TOH HaMalisiBa M34MCIMTENHOTO BpeMe 3a
peuiaBaHe Ha Mojena ¢ 8%, a HeoOXxoauMaTa onepaTtuBHa namer ¢ 67%. TpyasT € ¢ Hay4yHH,
NPUIOKHH H METOJIHYECKH NPHHOCH.

15. Stoilov D., Dimitrov Y., Francois B., Challenges facing the European power transmission
tariffs: The case of inter-TSO compensation. Elsevier, Energy Policy, vol. 39, issue 9,
September 2011, p. 5203-5210, ISSN 0301- 4215, IF 4,04

CratuaTta oOpblila BHUMaHHE BbPXY NpollieM CbhC 3HAYMMOCT 3a BCHYKHM KOHCYMAaTopH Ha
enekTpoeHeprus B EBponeHcKHs cbl03 - HECNPaBe/IMBOCTTA NPH HWHIMBHAYAJIHOTO 3amjallaHe 3a
NpeHOC Ha ENeKTPOSHEPrHsiTa M pa3KpuTaTa ChCTAB/ISABAllla Ha [PE3rPaHU4HO CyOCHAMpaHe upe3

sre e~
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Compensation (ITC)). HanpaBeHHAT KpUTHUYEH NIPErJie/l Ha ChIIECTBYBAILMTE B €BPONECHCKUTE CTPAHH
Tapu(H 3a NPEeHOC Ha eNeKTPOEHEPTHA OYepTaBa CTPYKTypara, a PETPOCNEKTHBHHAT aHalu3 00ACHsABa
pa3pacTBaHETO Ha NPOOJEMMTE B IPOJABIKEHHE Ha NOBEYE OT J€CET roAMHM. OnucaHM ca ChLIHOCTTA
Ha JIeHCTBAlMS MEXaHM3BM 33 MEKIYONEepaTOpcKO KOMIEHCHPAHE W ca MIIKOCTPHPAHW HEroBHUTE
HEJOCTATBHIM. AHAIM3UPaHH ca JACHCTBAIlMTE perjaMeHTH 3a OleHABaHE Ha IpeHoca Ha
€eKTPOCHEPTHs M Ca Pa3KpUTH TeXHUTE HeIb3H. M3ACHEHHATA OT aHAJIM3UTE MO3BO/ABAT MPEOLIEHKA
Ha mpobleMa 3a MEXAYONepaTropcko KOMIIEHCHpaHe M HEroBOTO MO-TOYHO (opmynupaHe.
Ilpesio’KeHH ca OCHOBHHTE IIPHHLMIIM Ha HOB, OIPOCTEH, SCEH M CNpaBelUIMB MOAXOA 3a
MEXYOIepaTopcko KOMIIEHCHpaHe B ChOTBETCTBHE C JIEHCTRAUIMA NMpaBeH CTAaTyT M (GyHKUMUTE Ha
ONEepaToOpUTE Ha EIEKTPONPEHOCHUTE MPEXH B EBponeickus cbro3.

[IpMHOCHT Ha TO3H TPY/ CE ChCTOM B HAYYHO pa3KpHBaHe M 00OpBaHE HAa HEBEPHM €JIEMEHTH OT
TEOpHsTA Ha MpEKUTEe M WKOHOMMKaTa, 100pe 3aBoanupaHH 3al HOPMATHBHH W IOJMTHYECKH
Hepapxuu B eJMH 0010eBpONEeHCKH MEXaHH3bM 3a pa3IulalllaHe U3I03BaHETO Ha €JIEKTPONPEHOCHUTE
MpeXH 3a mpe3rpaHM4HH norouu. OOLlecTBeHaTa 3HAYMMOCT Ha TpyAa Ce WIKCTpUpa oT
NPeKpaTIBAHETO Ha eCKalalMiTa Ha MeXaHW3Ma, NpPoBekaaHa OT ATEHLHATA 3a KOONEPUPAHE MEKILY
eBponelckuTe eHepruiinu perynatopu (ACER). Ypes ToBa ce mpeaoTBpaTH MHOTOMHIMOHHOTO
yBelMyaBaHe Ha MIallaHUATa Ha nepudepHHUTe eIEKTPOCHEPruiHM CHUCTEMH KbM IIEHTPaHMTE.
CnecTeHH ca MHOTOMHJIMOHHH €XKeroJHu Hecrpase/iuBY pa3xoau 3a ECO EAJL, T.e. 3a 6®wnrapckure
€JIEKTPONOTPEOUTENH.

16. Stoilov D., Stoilov L., Improving Inter-Transmission Compensation in EU, Elsevier, Energy
Policy, vol. 62, issue 11, November 2013, p. 282-291, ISSN 0301- 4215, IF 4,04

CratusTa € TIpeJHa3Ha4YeHa 3a I[Peo]o/IABaHE Ha HEJOCTaTbIMTE MpH JICHCTBAUIWTE B
EBponeiickis chbi03 TapudH 3a €JEKTPONPEHOC M B YACTHOCT - MEXaHM3Ma 3a MEeXIYONepaTopcKo
komneHncupane (Inter Transmission System Operators (TSO) Compensation (ITC)). Ta 3amousa ¢
NMTEpaTypeH mperien ¥ (opMyaMpaHe Ha CBIIHOCTTa Ha npoOnema. OOACHEHH ca IOHATHSATA,
NpeayclOBHATA, AOMYCKAaHMATa M OrpaHHYaBalllMTe 3aBUCHMOCTH. CTarusra oOnMcBa JieceH 3a
NpHIOKEHHE M CMpaBe/UIME TMOAXOA 3a Ioj00psBaHe Ha JCHCTBAlMS  MEXaHW3BM 32
MEK/YONIEPaTOPCKO KOMIIEHCHpPaHE Ha pa3XoAMTe, TMOPOJIEHH OT TPEe3rpaHHYHUTE TOTOLM.
IpeioXKeHUAT MOIXO0/ ce OCHOBARA Ha JIeHCTBAILMs B NOYTH Lisuia EBpona HauMH 3a collMaliM3upaHe
Ha pa3xoluTe 10 TNpPEeHOCHAaTa Mpeka M 3alallaHe .Ha u3xoia™ oT Mmpekara. Hauuonannure u
npe3rpaHHYHyU 0J13BATE/IM Ha €lHa Mpeka ca TPETHpaHH paBHOCTOHHO: OneparopuTe Ha MPEHOCHH
MpeKH ca 00e3Bb3ME3JICHH 3a BBTPEIIHMTE M NPE3rpaHHYHH IOTOLM OT MNPHCHEIWHEHHUTE KbM
MeCTHaTa MpesKa MoJI3BaTe/d Mo ChIHA HAYMH, KAKTO W OT MOJI3BATE/IUTE, H3KApBAllK €JIEKTPOCHEPI s
OT Ipe3rpaHM4YHHTE BB3AM. Ype3 onMcaHus TMOAXOA C€ MPeoJossBal  ChIUECTBYBALMTE
HECMPaBEATMBOCTH TIPpH  HMHAWBHIYAJHOTO pa3lUlallaHE 3a NPEHOC Ha €JEKTPOCHEeprus H ce
npekparsaBa npe3rpaHuuHoTO cyocuaupane. I1oAXoAbT M CHOTBETHHTE AITOPUTMH Ca MIIOCTPHUPAHH
ype3 TecToB npuMep. [1peIoKeHO € NO-HATaThIIHO U3IMTBAHE Upe3 peajliyi JIaHHH 3a ld/1ara Mpexa
Ha €BpPONECHCKUA KOHTHHEHT.

HayuHMaT NpuUHOC Ha TO3M TPYA CE€ CbCTOM B H3pabOTBAaHE, OMMCBAHE M HIIOCTPHUPAHE Ha
Bb3MOKHO HaH-NPOCTHA M CIpaBeITHB MOJXO0] 3a paslulallaHe MEKIY M0JI3BaTeIuTe W ONeparopuTe
HAa KOATO M Jla € MpeXa B PaMKHUTE Ha €AHO O00eIMHEHHE OT MPEXH, KaKBOTO € ChEJMHEHHMETO OT
CHMHXPOHHO paloTelH MpeXH Ha eBporeiickus KOHTHHEHT. OOlecTBeHaTa 3Ha4MMOCT Ha Tpyaa ce
Omnpees OT Bb3MOXKHOCTTA J1a Ob/le 3aMEHEH CBIIECTBYBAIMAT HECTIPABE/UIME MEXAHH3BM C e/IMH HOB
ACEH MEXaHM3bM, PAaBHOTIOCTABALL HALIMOHAIHUTE W I1PE3rPaHUYHH TOI3BATE/IH HA MPEXKHTE.
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17. Jumoe C., Cromnos /.. M3cnenaHe M aHalu3 Ha HaJekKJAHOCTHHTE IIOKa3aTend Ha
paznpeaenurenHata mpexa 20 kV 3axpanBana ot noacranums Kpusogon, KSI Transactions on
Knowledge Society, Vol.3, September 2008, p.p. 182-185, ISSN 1313-4787

CrartusaTa npeacTaBs pe3yITaTMTE OT M3Cle/BaHE 3a pasmpenenutenHata mpexka 20 kV,
3axpaHBaHa oT mnoAactaHuusa KpuBomon. HanexaHocTHHMTe TMoKaszarenw ca  AedUHUpaHH
MaTeMaTHYeCKH M ca ONpe/e/ieHd Bb3 OCHOBA Ha CTAaTUCTHYECKM JaHHM. HampaBeH e aHanu3 Ha
TEH/EHIMATA Ha Pa3BUTHETO MM. KAaTO Te€ ca CPaBHEHM OT €/1Ha CTpaHa ¢ pe3ylNTaTHTe OT NPEeaWIIHH
U3CIeBaHMus, a OT JApyra c LejJeBHTe cToiHocTH, ycTaHoBeHM oT JIKEBP. Hscnensaneto e ¢
NPUJIOKEH IIPUHOC.

18. Cronnoe MI., ['topor I1., MUrnarorcku 1., MHCTpyMeHTapuyMH 3a KpaTKOCPOYHO ONTHUMAIHO
nJaHupaHe Ha akTHBHMTE momHocTH B EEC npu nubepanu3upad naszap Ha eleKTPOEHEprus.
Cnucanue Enepretuka, 2008r., 6poii 6-7, ISSN 0324-1521.

JluGepanuzauuara Ha €IEKTPOCHEPTHHHHMTE Ta3apu nNpelAu3BMKBAa (DYHKUMOHANHU M
OpraHM3alMOHHHU NPOMEHH NpH IUIAHUPAHETO M VIPABICHHETO Ha pexxuMuTe Ha paborta Ha EEC.
H3meHAT ce GpyHKUMHMTE W pOJUTE HA Na3apHUTE YYAaCTHULM, 3a/1la4UTE Ha CUCTEMHHUTE ONEpaTOpPH H
MUCTPYMEHTAPUYMBT (MHOOPMALMOHHUTE M M3YMUCIMTEIHM CpEJACTBA), C KOMTO Te C€ pellaBar.
Ertannoctra B pa3BuTHETO Ha UHQOPMALIMOHHUTE M W3YHCIUTEIHH CUCTEMHM W3UCKBa aHAJIM3HpaHe Ha
CHILECTBYBALIMS MHCTPYMEHTAPUYM, CPaBHABAaHE C M3UCKBAHMATA 3a CHOTBETHHS IPEJACTOALL €Tan Ha
nubepanuzaiMs M ¢ BB3MOXKHOCTMTE Ha MNpellaraHuTe roToBH npoaykKTH. CraTHsTa npeacraBs
pe3yaTaTUTE OT HANpPaBEHO CPABHMTEHO MPOYYBAHE Ha MpejlaraHd HHCTPYMEHTAPUYMH 32 HYKAUTE
Ha IUIY npu nubepanuzupaH mazap Ha enekTpoeHeprus. Pasrnenanu ca pasnuyHM ¢akropu u
cbo0paskeHust NpH H30Opa Ha UHCTPYMEHTAapUYMH W € MPe/UIOKEH ChCTaBbT Ha HEoOXOOMMHS 3a
CHUCTEMHHS OnepaTop MHCTpyMeHTapuyM. CtaTHsTa € pe3y/iTaT Ha u3cie]BaHe, Bb3inoxkeHo oT HEK-
EAJI. IlpuHocuTe ca HayYHU M MPHIIOKHH.

19. Crounos M., Trwpos II. Ontumanna paGota na BEL] npu nubepanusupan nasap:
Opranuzanus Ha I1aHupaHeTo M ynpaeiaeHuero. Cnucanue Exepreruka, 2009r.. 6poii 8. ctp.
23-26, ISSN 0324-1521.

[Ipeamer Ha cTaTUATa ca MOPOJAEHUTE OT PEOPraHU3UPAHETO Ha eEKTPOCHEPrHilHUA CEKTOp Y
HaC YCJIOJKHEHHs NpU TUIaHHpaHe M yrpaeieHue paboTara Ha BOJHMTE €NeKTPOLEHTPAlW, H3rpaaeHH
KbM KOMIUIEKCHHTE W 3Ha4yuMM s30BUpH. [lopaau cbluiectBeHoTo BausHue Ha BEILL Bbpxy Molena u
(YHKIMOHHpPAHETO Ha TMa3apa Ha eJEeKTPOEHEPrus, B OT/IE/IHUTE EHEProCUCTEMH ca Cb3JaJCHH
cnelMUIHE Ma3apHU TpaBMIa M METOAM 32 IUITAHMpPAHE M YIIPABIEHHE Ha PeKMMa Ha BOJHMTE
Kackaau. 3a pa3jiika OT KJaCHYECKHTE MOIX0H pasnpeaAcIeHHETO Ha MbPBUYHUTE BOJAHH PECYPCH BbB
BPEMETO HE Ce HW3BBbpIUBAa CaMO MO HaTypalHW/KOJIMYECTBEHH TMOKasaTelH, a Tpead BCHYKO MO
(huHancoBuTe pesynraru 3a codGctBenuka Ha BELL. [lpu ToBa coOcTBeHaTa LieHa Ha €NEKTPOEHEPruaTa
OT BOJIHUTE arperar, OCHOBaHa Ha NPHCHUIMTE pa3xoH, UMa CUMBOJIMYHO Majka cToiHocT. Bmecto
Hes pellaBallo 3HAa4YeHHWe ToJlydaBa Taka HapedeHaTa ‘“npujaoOura ueHa”(opportunity cost). B
CTaTHATA CE aHaJM3Mpa ChUIECTBYBAlllaTa OpraHU3allig Ha BOJIOMOI3BAHETO 3a EIEKTPONPOH3BOICTBO
y Hac M ce mpejsaraT BB3MOXKHOCTH 3a ObJella Nno-pallHOHajdHa OpraHu3allvs, ChOTBETCTBRalla Ha
NPOMEHHUTE, Bb3HUKBAIllM B pe3yJITaT Ha audepalin3aluaTa Ha eJ1eKTpOeHepriiiHua nasap B bbiarapus.
TpyabT € ¢ Hay4HH M NPHUIIOKHH NPHHOCH.

20. Kenera M.. CtonaoB [l., ACrieKTH Ha NPOMEHHWTE B YIPABIEHUETO Ha ENEKTPOCHEpPrHiHaTa
cuctema, cebp3aHu ¢ JupektuBa 2009/72/EC v npousTHYalld OT TAX BB3MOKHOCTH,
loguuminuk Ha TY-Codwusa, T. 59, ku. 2, 2009r., cTp. 262-269, ISSN 1311-0829.
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IIpeamer Ha cTaTHATa ca NPOMEHHUTE B ympaBieHHeTo Ha EEC, HanoXeHu OT BbBEKAAHETO Ha
rasapeH MOJIeNl B CbOTBETCTBHE ¢ M3MCcKBaHUATa Ha Iupektusa 2009/72/EC oTHOCHO 0011HTE TIpaBuIia
3a BbTpewiHua 3a EC nazap Ha enekrpuuecka eHeprus. Te ca onMcaHu M aHaJM3MpaHM B CBETIMHATA
Ha BB3MOXKHOCTHTE 3a BbBEXKIaHE M M3M0I3BaHe Ha HoBM 3a Hawara EEC npaktuku (kato
Vnparnenue Ha notpedaenrero - Demand Side Management — DSM) ¥ TEeXHONOIHWH 3a ONEPAaTHBHO
ynpaeieHue (Hampumep ['bBKaBHTE INMpPEHOCHH CUCTEMH 3a npomeHauB Tok - Flexible Alternating
Current Transmission Systems - FACTS). Pemenus 3a pazBuTHe cllelBa 1a ce B3eMar cJie]] OLleHKa Ha
MOJIE3HOCTTA Ha aITEPHATUBUTE, M3XO0XKAaHKH OT pa3XouTe 3a ku3HeHHs UM uukel (life-cycle costs).
B nocneanure TpabBa Aa ce BKJIKOYBAT KAKTO Pa3Xo/MTe 3a NPOM3BOJACTBO M EKCMIIOATAalMs, Taka M
T€3H, KOMTO Ca CBbP3aHHM C W3BEKIaHe OT paboTa, pa3pylaBaHe, CbXpPaHEHHE Ha €BEHTYaNHH TBBPIH
WIM TEYHH OTNaabU¥ M OCTOMHOCTABAHE Ha BIMAHMETO MM BBPXY OKONHaTa cpena. [IpuHocuTe Ha
TpY/Ja ca NPUWIOAKHU U METOUYECKH.

21. Crouaos /I. I'., I'bBKaBOCT Ha eniekTpoeHepruitHuTe cucteMu, Cnincanne Eneprertuxa, 2010r.,
6poii 3, maii-toHH, cTp. 17-21, ISSN 0324-1521.

B crarusTa ce pasrnexnaa 3apaxkiamiata ce B 3amajHa Eepona u CAIll koHuenuus 3a
reBkaBocT Ha EEC. IlpeobnanapamoTo pa3BUTHE Ha M3MOM3BAIMTE BB30OHOBAEMH M3TouHMIH (BH)
NPOU3BOJCTBEHH MOILHOCTH € TEHJAEHUMs. KOATO Ile MNpOAB/KM HeBb3BpaTuMo. [lenbT Ha
€JIEKTPOCHEPruATa OT M3KONAaeMH rOpHBa LUE NPOJAbJKaBa Ja HaMajsdBa. Y BeIHYaBaHETO HAa ABHUTE
LIEHH Ha eJIeKTPOCHEPrHATa MPH TO3HM NPOLEC e KOMIIEHCHpPa OT HaMaIsSBAHETO HA BbHUIHUTE LIEHH,
Taka 4ye 00lIeCTBEHUTE LIEHH OcTaBaT OJIM3KH 10 MpeJIdlIHUTE HUBA. ['BBKAaBOCTTa € crocoOHOCTTa Ha
EEC na uzrnaxkaa cymapHuTe Konebanus Ha akTuBHata MomHuocT. Enna EEC e reBkara, ako Moxe J1a
M3rjaxkaa KakTo MNpeJBHAEHWTE, Taka W BHE3alMHUTE MOLIHOCTHM Koje0aHMs Ha TOBapHTe H
€NEeKTPOCTAHIIMMTE B paMKMTE Ha TEXHMUECKHTE M HKOHOMHUYECKHM orpanHuyenus. [locaennoro
03HA4aBa /la ca 3ala3eHd KayeCTBEHMTE [0KazaTe/ld Ha €NEeKTPOEHeprusTa W Ja He ce 3acTpallaBa
HajexaHoTo onepupaHe Ha EEC. Ilpemnoiena e Meroauka 3a IiaHMpaHe Ha pasButvero Ha EEC
cnopes jkenaHata rbBKaBocT. OCHOBHO NpaBWIO €: NPH YBelIMYaBaHe jejla Ha eNeKTPOCTaHLHUH C
HeTpaiiHa MOIIHOCT B €IHa CHCTEMa, Mpe/M Ja c€ MPUCTBIIH KbM MHBECTHPAHE B HOBHM Pery/aHpallH H
pe3epBUpallld arperaTu, cjielBa J1a ce H3YepnaT Bb3MOKHOCTHTE Ha CHLUIECTBYBAILMTE W3TOYHULIM Ha
rbBKaBoCcT. ToBa ce mocTUra 4Ype3 OpPraHM3allMOHHM M HOPMAaTHMBHM M3MEHEHMs, Hanpumep
YCBBBPIIEHCTBAHE Ha maszapa 3a OasaHcupaula eHeprua. M3TouHMIM Ha rbBKaBOCT ca: a)
npuOIMKaBaHETO HA MOMEHTA Ha THPIOBHMS Ha €pO 10 MOMEHTa Ha notpebiaeHue; 6) ynpapineHue Ha
notpebleHHEeTO H y4yacTHe Ha nmoTpeburenurte B nmasapa (Demand Side Management and Response)
criopesl AeHCTBAllUTE LEHHM; B) pa3sBUTHE Ha EJIEKTPHYECKUTE MpEeXH; I) NPUCHEIHHEHH KbM
pasnpeienuTeIHY MpPEXKH pa3ChbCpeOTOYEHH IPOM3BOACTBEHM MOIIHOCTH, KOMTO MKOHOMHCBAT
Pa3BHTHETO Ha EJIEKTPONPEHOCHUTE MPEXH; /1) TOUHO MMPOTHO3MpaHe Ha TOBapUTe M KojebaHuATa Ha
Bb300HOBAEMHTE HW3TOYHHIM. [IpupacTHMTEe cpejacTBa (pa3xoAM) 3a I'bBKaBOCT, MOPOJAEHH OT
BHE/JIPABAHETO HA MPOM3BOAMTENM C HETPaiiHa MOLLIHOCT, MPEICTABIIABAT pa3jiMKaTa MKy CpeAcTBaTa
3a I'bBKABOCT MpPH CHIIECTBYBALIMTE YCIOBUS U CPE/ICTBATa 3a I'bBKABOCTTa cJie/l BHeApsABaHeTo. [IbTar
Ha Oparapckara EEC KbM ronsiMoTo MHTErpHpaHe Ha npous3BoauTenw oT BM mpemmunaea mpes mno-
CKOPOIIHOTO OCTOWHOCTSIBaHe Ha HeiHara rbBKaBOCT. TpyabT € ¢ HaY4YHM, MPUIOKHH U METOAMYHH
IPHHOCH.

22. Bakogcku [I.. Kenera M., Crounos [I., Onpesenste Ha o0e3ne4eHOCTTa U NPOTHO3UpPaHe Ha
BoAHHUs NpUTOK, ['oauiuHuk Ha TY-Codms, 1. 60, k1 1., 2010, c. 31-38, ISSN 1311-0829.

Cratusita npeacTaBs Bb3MOXKHHM METOAM (METOA Ha MOMEHTHUTE M METOJ Ha ONOPHUTE
KBaHTMJIM) 3a OlIEHKa Ha 00e3MeueHOCTTa Ha MECEYHMTe M TOJMUIHUTE BOJHM IPHUTOLM BbB
""""""""""" Ta3ii Oii¢Hka € HEOOXO/iiMa 38 OIPE/ICIINHE Ha BEPOATHHTE KOjigbans Ha
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NPUTOKA M Ha HEKHa OCHOBa Ce€ Npejnara MoAXO0J 3a CPeIHOCPOYHO (MECEYHO) MPOrHO3HUpaHe Ha
nputonute. ITonyuyaBaHUTE MPOTHO3M CITyKaT3a IJIaHMpaHe Ha H3M0JI3BAHETO Ha BOAHUTE PECYpPCH H
3a nojyyaBaHe Ha rpaduuM 3a NMOJUTbp)KaHe Ha HMBaTa BBB BOJOXpaHMIMmIaTa. Te3u rpaduumu ca
HeoOXOAMMH KaTo M3XOoAHa MHGOpMaUMs NPH IUIAHWPAHETO Ha PEKMMa Ha elleKTpoeHepruiiHara
CHCTEeMa IO eHEeprus M Mo akTUBHA MolHoCT. [IpeacraBeHu ca pe3ynTaTd OT NPHUIOKEHHETO Ha
ONMCaHaTa METOJMKA KbM TECTOBH BOJOXPaHH/IMIIA, 338 KOMTO ca MpPEJA0CTABEHH JA0CTATHYHO
CTaTHCTHYECKH JaHHH. IlpeanaranuTe MeToau ca pealu3uMpaHH B ONKCAH MPOrpaMeH MakeT, KOHTO ce
uznonzpa ot cneunanuctute B LIIY na ECO EAJL. TpyabT € ¢ NpUAOKHH U METOIMYHH TTPHHOCH.

23. Uranor M., Cranes P., Toaopoe f., Crouaos /I.. Kapauanos /I., CtatuyHa ycTOi4MBOCT Ha
€IEKTPONPOBO/ CPEHO HANpeKeHHe C MPHCHETHHEHH BATBPHH TeHEpaTOpH, I OJMIIHUK Ha
TY-Codus, 1. 60, ku 1., 2010, c. 48-53, ISSN 1311-0829

Crarusita mpezacTaBsd M3cje[BaHE Ha CTaTUYHATa YCTOMYMBOCT Ha €JIEKTPONPOBOJ CPEIHO
HalPEKEHHE C NPHCHEAMHEHH NOTpeOUTENNn U BATPHH reHepartopu. Ilpeanoxken e onpocteH noaxon
ype3 onpejeNsHe Ha Koe(HILMEHT Ha 3amaca o cTaTH4Ha YCTOMYMBOCT 3a BCEKH €IHH YYacTBK
(yacTTa OT €NEeKTPONMpPOBOAa MEXKY /IBa ChCEIHHM BB3€/a) 3a pasriie[laH|Te XapaKTepPHH PEKUMH Ha
pabora. Karo of0m kpuTepuili 3a cpaBHEHWE Ha PEXKHMMHUTE € BbBEJIEH M M3MON3BaH MpeTerieH
koedHUMEHT Ha 3anaca. M3scneaBanero uenu jJa npoBepH JalM CTaTMYHATa YCTOHYMBOCT Hajlara
OrpaHMYeHMs NPH EKCIUI0ATALMATA Ha eNeKTponpoBoja. PesynraTuTe nokasear, 4e eneKTpONpOBOIbT
paboTH ¢ rosieMy 3amacu no cTaTHYHa YCTOWYMBOCT, T.€. XapaKTEPHUTE YCTAHOBEHH PEKHMM ca Jajey
OT IpaHHWYHHMTE 3a CTATHYHATA YCTOMYMBOCT HATOBapBaHWi. TpPyAbT € ¢ HayyeH, NPHIOKEH H
METOHYEH MPUHOC.

24, Topopoe ., MBanor M., Anaonos 1., Crounos /l., Craues P., MU3cieasane Ha ycTraHOBeHUTE
PeXKMMHM B paslpeleiuTesIHa Mpe)a CpelHO HampeKeHWe ¢ NPUCHEAMHEHH BATHLPHH
rerepaTopH, [oaumnuk Ha TY-Codusd, Tom 61, ku 2., 2011, c. 47-56, ISSN 1311-0829.

Crarusita npeacTaBs pe3y/lTaTd OT U3C/e/IBaHe Ha XapaKTepHU I'PaHMYHM YCTAHOBEHU PEKUMHU
B paznpeleMTe/IHa Mpe)Ka CpeHO HanpexeHue - enekrponposoj . lllunkoBo™ M nmpucbeaMHeHHUTE
KbM HEro J1Ba BATBPHH reHeparopa. llenta e na ce HampaBw aHanu3 3a Npenopb4YBaHe HAa MEPKH 3a
HaMajsiBaHe Ha €BEHTYAJTHW HETaTHBHH TMOCJEICTBHA 3a MOTpeOWTEeNuTe OT paboTaTa Ha BATHPHHUTE
CIEKTPOTEHEpaTOpH M Jla Cc€ NpelleHH HeoOXOOMMOCTTa OT WHCTalMpaHe Ha KOMIIEHCHpallH
yeTpoiicTBa. M3BbplueHH ca U34UCIIeHUs Ha VCTAHOBEHUS PEKUM 33 XapaKTepHU I'PaHUYHU VCIIOBUS
(meT pekMMa Ha MakCMMalleH TOBap - CbOTBETHO NpH H3KIoueHa oT Mpexata BaELL npu pabortewa
Ha npaseH xoa BsELL npu makcumanHo npouseoactBo Ha BAELL npu MakcumanHo NpoHM3BO/JACTBO Ha
BaELl ¥ uHcTanupanyd KOMIIEHCHpPAIM YCTPOMCTBAa, HAIBbJIHO KOMIEHCHpalld NOoTpeGJIeHUEeTO Ha
peaktuBHa MouHocT oT BAELL npu BsELl paborema Ha npazeH X0 U MHCTAJIMPaHU KOMIIEHCHpallH
VCTPOMCTBA, KAKTO M MPU CblUMi Opoil pekXMMU Ha MUHHUMAJIEH TOBap, ChOTBETHO 3a AaHAJIOTMYHU
vcioBus no otHoueHue pabotara Ha BsELL). Upes oueHenure 3ary0M Ha akTMBHA MOLIHOCT W IPH
€BEHTYaJIHa OLIEHKA Ha MPOJBKUTETHOCTTA Ha paboTa B pa3IMYHUTE PEXKUMM MOXKE Ja ce IpeLeHH
MKOHOMMYECKaTa LenechoOpa3HOCT Ha pa3lMyHa CTENeH Ha KOMIMeHcauus Ha noTtpebsABaHata OT
reHEepaToOpuTe peakTHBHA MOUIHOCT. [IpeanaraHuaT moaxon 3a aHallu3 € YHUBEPCATHO MPHIOKHM 32
TO3M THN MpeKH. TpyabT € ¢ HayueH, IPUJI0XKEH H METOIMUEH MPHHOC.

25.Kbvneea M.. Ilomor 3., Cromaor JI., banancupane Ha aKTMBHHTE MOIIHOCTH B
CNEeKTPOCHEPrUifHM CUCTEMH CBC 3HAYMTEITHO M3MOJ3BaHE Ha BATbPHU EIEKTPOCTAHLIMH,
Cnucanue Exonoriuyno MH/KEHEpCTBO M Ona3BaHe Ha okonHara cpena, 2013r., 6poii 1, ctp. 60-
66, ISSN 1311-8668.
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HenpexkbcHaroro OallaHCcUpaHe Ha €JEKTPOCHEPrMHHOTO NPOM3BOJACTBO M HAa TOBAapHUTE €
onpejleNiAllo 3a CHUIYPHOCTTa M KayecTBOTO Ha eNeKTpocHad/iBaHETO Ha MoTpeOMTenHTe B
enekrpoenepruiinata cucrema (EEC). Tasu paxkHa ¢(yHKUMA ce M3MBJIHABA B pEalHO BpeMe OT
oneparopa Ha EEC. M3non3eaneto Ha nponsBoacTeenn mouHoctd ot BEM, kouTo ce xapakrepusupar
C HENOCTOSHCTBO Ha OT/laBaHaTa MOIIHOCT, 3HAYMTEJIHO YCIOXKHABa OochllecTBABaHeTO i. CraTusaTa
U3C/ie/IBa BIIMAHHETO HA BATHPHHTE ENIEKTPOCTAHIMM BBPXY HENPEKbCHATHS aBTOMATH3UpPAH NpoLec
Ha OanaHcHpaHe Ha aKTMBHHTE MOIUHOCTH. [IpeinokeHo e MOAXOAAIIO MOJelUpaHe Ha BATHPHHSA
napk, Ha EEC u Ha npoueca Ha OanaHcupaHe (OTJaBaHETO Ha MOLUHOCT OT BTOPHYEH pPe3epB).
MojaenrsT no3BossBa CUMYJaMOHHO U3C/IEIBAaHE Ha pa3/IMuHH BB3MOXKHH PEKMMH NPH ONEepHpaHe Ha
EEC u B3aumojeiicTBHETO i ¢ BATbpHHUTE napkose. Peanu3zupax e B cpeaa Ha Matlab-Simulink. Ypes
HEro ca NoJy4eHH M aHalM3UpaHM Pe3yNTaTH OT THUMHYHHM CMYIIEHHs NMpH padoTaTa Ha BATBPHHMTE
MolHocTd. Hanpaseny ca nonesnu U3Boau oTHOCHO ynpaeienueto Ha EEC u onepupaneTo Ha nasapa
3a OanaHcupalla enekTpoeHeprus. TpyaAbT € ¢ Hay4yHH W IPUI0KHHU PUHOCH.

26. Hukonor H., Cromaor JI.. YyacTHe Ha NpPOM3BOAMTE]M M3MOA3Balld BB30OHOBAEMHU
€HEPrUiiHU H3TOYHULM B €lleKTpoeHepruiinuTe nasapy, ['ogumnHuk Ha TY-Codus, Tom 63, KH
6.,2013,c. 161-168, ISSN 1311-0829.

CratuATa MMa 3a LeJ Ja aHalu3Mpa MEXaHM3MHTE 3a KOHKYPEHTHO Yy4yacTHE B
€/IEKTPOEHEPIUHHHUTE Na3apy Ha NPOM3BOJAMTEIMTE OT Bb300OHOBAeMH M3TouHMUM (BH), u3nonssanu
BbE Bozewn EEC. Pasrnenanu ca npumepute Ha ['epmanus u Tekcac. OOpbliia ce BHUMaHHe BbPXY
nebara B EBponeicKHs CbiO3 N0 OTHOLIEHHE HA YYaCTHETO Ha ITPOM3BOAMTENINTE Ha eHeprus ot B u
TeXHHs eQeKT BbpXY LIEHHTE 3a JoMakuHCTBaTa. [To-BHCOKaTa KOHCYMallMs Ha eJIeKTpUYeCcKa eHEprus,
npouseeneHa ot BM. Oum 1omena 1o HamansBaHe Ha IIEHMTE Ha MasapuTe Ha €ApO TOpaaH
HaMaJI1BaHETO Ha MPOMEH/IMBUTE Pa3X0/M, XapaKTEPHHU 3a KOHBEHIMOHATHOTO €/1€KTPOTPOU3BOICTBO
(ot KEL). Ot apyra cTpaHa, pa3BUTHETO Ha TEXHONOTHMHMTE 3a Bb30OHOBAEMH €HEPrMiHH M3TOYHHUIH
OCHOBHO C€ MOJATHKBA upe3 NMYOIHYHH CTUMYJIMPALIM MEXaHHU3MH, KOMTO ce QHHAHCUpaT OT na3apuTe
3a eJIEKTPOEHEePrHs, Ype3 NOBHIIaBaHe Ha KpaiHaTa M3KyIHa lLieHa 3a notpedurenurte. IlokasaHo e, ye
Pa3BUTHETO Ha eJIEKTPUYECKHTE MNa3apH, MOJEIIbT 3a TAXHATa Judepalu3alus U HAaUMHHUTE 33 Yy4acTHe
Ha NPOW3BOAMTENHTE, U3non3Bam BH, ca BakHH dakTopu npu onpejensHeTo U GOPMHPAHETO Ha
KpaiiHaTa LieHa, 3arlallada oT noTpedutenure. [IpHHOCHT € NPUIIOKEH U METOJMYEH.

27. Tepentera T., Kobuera M., Cromnos J[I., KoHuenmmu M uenu Ha yhpapleHHE Ha
noTped/ieHHeTo Ha eneKkTpuyecka eHeprus, ['oguiinuk Ha TY-Codus, Tom 63, kH 6., 2013, c.
407-414, ISSN 1311-0829.

B crarusTa ce npejacTaBsT pa3zMYHMTE METOAM 3a YnpaeieHue Ha norpedienuero (VII),
nonynsapuu kKato DSM (Demand Side Management), KouTo MoXe Ja OBJaT peaqu3upaHd upes
TEXHUKO-HKOHOMHYECKH MOJXOMIHM, B ChY€TAHHE ¢ M3TpaskaHe | H3MNO0JI3BaHe Ha HHTETMICHTHH MPEXKH
(Smart Grids). Pa3rnenanu ca M CBbp3aHM KOHLEMIIWH, KOMTO JaBaT OTPaXXEHHE MPH YIIPABICHHETO Ha
EEC u pbpxy edekTHBHOCTTa TNpH H3MO0N3BaHE Ha elieKTpudyeckara eHeprus. IloapoGHo ca
aHanu3upaHu nosesuute epektd Ha VYII: HamansBaHe Ha HYXHMTe (MHAHCOBM CpPEACTBa 3a
MOCTPOSIBAHE HA HOBHM €JIEKTPO- LEHTPATH M HOBH €JIEKTPMYECKH MpEKH; M0J00psABaHe Ha
e)eKTHBHOCTTA HA EHEPTHIHHTE CHCTEMH; MHHHMHM3HpPaHe Ha HETAaTHBHOTO BIIMSAHHME BBPXY OKOJIHATA
cpella; HaMaJsfBaHE Ha lieHaTa Ha JOCTaBAHATA Ha KIMEHTHTE CHEPrHs; HamaisBaHe HEJOCTHTa Ha
eNIeKTPOCHEPIHs; MoA00psRaHe Ha HAJICKIHOCTTA M KAYECTBOTO Ha e/leKTpo3axpaHBaHeTo. [IpuHOCHT
Ha TpY/a € MPUIIOKEH U METOMYEH.

28. Cromnaoe /1., H. Hukonor, T. Tepentera, PernoHanHo o0elMHABaHE Ha €lE€KTPOEHEPTHIHUTE
nazapu B CAIll, IN'ogumank Ha TY-Codus, Tom 64, ku 3., 2014, c. 45-54, ISSN 1311-0829.
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B craruara ce pasrnexna HUHTerpauusATa Ha €IEKTPOSCHEPruiHOTO CTOMNAHCTBO Ha
CEBEpOAMEPHKAHCKH LIATH, MOEIH bTA Ha peopraHu3alMsaTa Bb3 OCHOBA Ha LMTHPAHOTO (elepaiHo
3aKOHO/aTeACTBO. IIpouechT Ha KOHCONMAMpAaHE Ha €/IEKTPOEHEPrHHHMTE Ia3apy HE Ce W3BbpLUBA
4ype3 3aJb/UKUTEIHO BbBEXK/IaHE Ha ,.CTaHAAapTeH Maszap Ha eapo, a ype3 A00pOBOJHO Ch3laBaHe W
(GYHKIMOHMpaHe Ha HE3aBHCHMH pPErHOHAIHH NMpeHOCcHH opraHu3auuu (RTO) uau Ha He3aBMCHMH
cucteMHu oneparopu (ISO). Te ca nouTH eaHaKBH HE3aBUCHMH OpraHM3allM¥ OT KOpPHOpaTHBEH THII,
KOMTO HE ca COOCTBEHMIIM Ha LIEHTpaJd WIM MpPEKH M He NpuIoOMBAT UMYIIECTBEHH MpaBa BBLPXY
eNeKTPOeHeprusaTa, a 00eMHABAT U VIIPARJIABAT LEHTPATH3UPAHO NMPOU3BOACTBEHHTE U NMPEHOCHUTE
CHOPBKEHHS Ha CBOMTE 4JieHOBe, o0XBalllallld TEPUTOPHUATAa Ha HAKOJKO miaTta. IIpWHOcHTe ca
NPHIOKHH B METOAMYECKH.

29. Cronaos /I., H. Hukonogr, T. TepenreBa, Opranuszauus U ¢yHkumu Ha obdeaunenata EEC Ha
[TH JTKU EM, TNoauwnuk Ha TY-Codus. Tom 64, ku 3., 2014, ¢. 61-70, ISSN 1311-0829.

3a nmocturaHe Ha no-rosnsiMa edekTHBHOCT oT Mawlaba npasutencrBoto Ha CAILl cnenpa
OBIATOCPOYHA TMOJMTHKA 3a CHUCTEMaTH4HO O0eJWHABAHE KOOp/JMHAlMATA Ha Ppa3BUTHETO M
VIpaBJIeHHEeT0 Ha (YHKIHMOHHUPAHETO HA EJEKTPONPEHOCHHUTE MPEXH, CBUETAHO C yeapsBaHe Ha
masapMTe Ha eleKTPOeHEeprHs Ha eApo. B Ta3u craThs ce pasriekia CTpyKTypaTra Ha IbpBaTa M
NpH3HaTa 3a BOJELIAa perHOoHalHa NpeHocHa opranu3auns - PIM Interconnection, KaKTO H OCHOBHHTE
(QYHKLUMH U YCIYIH, KOUTO T M3BbpluBa. CTaTHATA € HayalHa 4acT OT NpPEACTaBAHETO M aHaIM3a Ha
pa3BMTHETO Ha Hal-VCMEIIHWS M HENpecTaHHO BB3XOJAALI0 pa3BUBALL CE LEHTpalu3upaH
enekrpoeHeprueH nazap B CAILl, npoasmkeno B tpyaoBe NoNo 30+32. TpyasT € ¢ NpHIOXKHH M
METOHYECKH MTPHHOCH.

30. Crounaos /I.. H. Hukonoe. T. Tepenrtera. Pernonanes nasap Ha eapo: npumepsT Ha PJM. Yact
mbpBa - Mazap 3a pasnojaraeMa MOIIHOCT, pe3epBU M perynupane, cn. Enepretuka, 2014, 6p.
5, c. 46-50, ISSN 0324-1521

3a pa3znuka ot Eepona, B CAIll u Kanana ¢yHKUHOHMpAT eaMHaaeceT LUEHTPaIU3UPaHU
PEeTHOHAIHH eNeKTPOeHeprHiHH mna3zapu Ha eapo. Bceknm oT TAX HMma cBoeoOpa3eH CbCTaB OT
NoAmasapu: 3a pasfojiaraeéMa MOLIHOCT, 32 eleKTPOEHEprHs, 3a peryjiupaHe, 3a pe3epBH M
crioMarateJHH ycayrd. B Ta3u cTaTHs ce pasriexaaT opraHuzanMaTra M (QYHKIMOHMPaAHETO Ha
NoJrnasapuTe 3a pasfojiaraeMa MOLIHOCT, PE3ePBH M peryjvpaHe cropej NMpuMepa Ha JAelcTBallus
nasap B peruoHa Hapuvad PJM. TpyasT e ¢ NpHIIOKHH U METOIHYECKH NIPUHOCH.

31. Cromaos /I., H. Hukonoe. T. Tepentesa, Pernonanen nasap Ha eapo: npumepsT Ha PIM. Hact
BTOpa - nasap 3a eJeKTPOEHEPryus ¢ MECTHU IIPUpAcTHHU LieHH, cn. Exepretuka, 2014, 0p. 6, c.
44-50, ISSN 0324-1521

Tazu cratus npeacTaBiasiBa NpoAb/KeHHe Ha u3noxeHuero oT Tpya No 30. Pasranenanu u
aHaJIM3MpaHU ca MOANAa3apuTe 3a eJEeKTPOEHeprus M cnomMaratelHH ycayrd, aeidcreamu B CAILLl u
Kanana, 1 ocHOBaHM Ha MECTHM MPUPACTHH LIEHH, Bb3 OCHOBA Ha MpHMepa Ha JeicTBallus mnasap B
pernoHa HapudaHd PIM. TpyasT e ¢ NpUna0KHU U METOAUYECKU IPUHOCH.

32. CrounoB /I.. H. Hukonos, T. Tepenrera., [lazap 3a enextpoeHeprus Ha apedHo B PIM:
npumepsT Ha Duke Energy Ohio Inc.. cni. Enepretuka, 2015, 6p.2, ¢. 36-40, ISSN 0324-1521

Crarusara e 3aUIIOYMTENIHA OT LIMKbJIA HAa NPEJICTABSHE HA €JIeKTPOEHEPruiHUTE Iasapu B
CAIll u Kanana (tpyaoee NoNo 28+32). Ta pazrnexaa TunudeH nazap Ha Ape0GHO 4pes [IpuMepa Ha
To3M, ypexaan ot Duke Energy Ohio, Inc. 3a pa3nuka ot naszapa Ha eapo, npoaaxOuTe Ha ApedHO ce
M3BBLPIIBAT MO HEH3MEHAIIM C€ LEHH, ¢ M3KIIOYCHHE Ha KOHCYMATOPH. Y4acTBalld B ONHWTHH

fiporpamu. OBGCHOBAHO € 3aKiioYeHHETO, Y€ MaCoBOTO pasiipocrpansBané Ha TPOW3BOACTBEHH
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arperaTi B pasnpeie/MTeIHHTe MpPEXH W CIMBAHETO Ha CHMJIOBH M WMH(MOPMALIMOHHH MPEXKH, B
ChYeTaHHE C aKyMYJIMpall{ CPe/ICTBA M YNpaBJIeHHE Ha TOBapHTE, Cb3/1aBa 0OEKTHBHA HEOOXOAMMOCT
OT NpeMHHaBaHe KbM HOBa MapajurMa Ha €JeKTPOEHEpruiiHa cuUcTeMa, B KOATO INE JIOMHHHpAT
MHMKPOMPEXKH M LIEHH B peallHO BpeMe. TPYAbT € ¢ HayYHO-NPUI0KEH U METOAUYECKH NPUHOC.

33. CrounoB /[I., 3aropuer M., MeToau 3a oueHABaHE MpelaBaHETO Ha €JIEKTPOEHEPrus, CIl.
Enepreruka, 2016, 6p.2, c. 49-56, ISSN 0324-1521

,HOC"I"]:[I'I:T Ha TpETH JIMla [0 €JIEKTpPONpEHOCHaTa MpeXa BbBEKIa HE00X0IMMOCTTa OT
pa3rpaHH4YaBRaHe Ha pa3XxOoJHUTE B MpexaTa W H3CJ¢/BaHC Ha MCTOAMTE 3a ONPC/CI/IAHE HAa LCHUTC 3a
IPEHOC OT I'JI€JIHa TOYKA Ha TAXHATa CIpaBeTMBOCT H G(I)GKTHBHOCT. Tazu cTatus Nnpeacraes 0630]3 Ha
ChIIECTBYBALIUTE AJITCPHATHRHU METO/IM 3a MOJAEJIAHEC Ha PA3XOJUTE 3a NMPEHOC Ha CIICKTPOCHEPTHATA
Npe3 €INCKTPONPEHOCHHTE MPEIKH. Tp)-',I['b'!‘ CbAbpiKa HAVUHH, NPHIIOKHH U METOJAHWYHH NIPHHOCH.

34. Tepentea T., Cromnos Jl., Huxomos H.. 3aropues M., Vmpaeienne Ha
enekrponotpebnennero B EBponeiickus cbio3, cn. Enepreruka, 2016, 6p.3, ctp. 55-61, ISSN
0324-1521

Tazu cTaTus NpejACTaBs OCHOBHU 3HAHMA 3a YNpPaBlIEHHE Ha €NEKTPONOTPeONEHHETO, KPaThK
WUCTOPHYECKH TIpersiell Ha pa3BUTHETO Ha oT3MBa Ha ThpceHeTo B CAILl w Eepoma, kakto u
ChBPEMEHHOTO ChCTOSIHHE Ha MOJIMTHKATA 3a yNpaBlieHHe Ha ToBapuTe B EBponelickus cbio3. Bmecto
KbM OT3MB Ha TOBApHUTE MPH W3MEHEHHME HAa LIEHUTE B PEAJHO BPEME €JHOBPEMEHHO B NPEHOCHATa M
pasnpeaeNUTe/IHUTe MPEXH, cera MOIUTHLUM M OM3HEC HAacOouBaT YNPaBAECHHETO Ha MOTpebleHHeTo
KBbM arperdpase Ha KOHCYMaTOpHTEe M y4acTHe (Ha arperatopa) B nasapa Ha €IpO. KBAETO JEHCTBAT
€KE€4YacoOBH WJIM TOJIOBMH YacOBM LIEHH 3a eJeKTpoeHeprus. TpyabT CbAbpiKa HAyYHH, MPHIIOKHH H
METOJUYECKH NPUHOCH.

35. Crounnos JI., B. Tpamnuera, Mojen 3a ONTHMATHO M3M013BaHe Ha OOpaTHMHUTE arperatv B
enekTpoeHepruiinu cuctemu: Yact I - Maremaruuecko onucanue, IN'oaumuuk Ha TY-Codus.
ToM 66, kH.1, c. 171-180, 2016, ISSN 1311-0829

CraTusTa NpeiacTaBs MOJEN 33 JWHAMWYHO IUIaHMpaHe M3I0J13BAaHETO Ha aKyMyJIMpalluTe
MOILHOCTH TIPH elIEKTPOEHEepriueH Mnas3ap Ha eIp0, OCHOBAH Ha NOYAaCOBMTE MPE/IOKEHHA 3a lieHa M
MOLIHOCT Ha BCHYKM TPOM3BOAMTENM M Ha NMPOrHO3MpaHUTE OOLIOCMCTEMHM TOBapoOBHM rpaduuM 3a
CE30HHH TUIOBH JeHOHOUMsA. ThpceHWTe aKyMy/lMpaHa M IeHepHpaHa €HEPIHs 3a BCEKH €JMHHYEH
nasapeH MepHoJl NMpe3 pazIMYHUTE THIIOBH J€HOHOLINS CE TIPEACTABAT OT OT/AENEH Ha0Op NPOMEH/IHBH.
MojenbT OTYMTa TEXHMYECKHTE OTpaHM4YeHMs Ha arperaTMTe W Ha eJeKTPOeHEprHHHaTa CHCTeMa
(EEC) u uenu makcuManHo oOuecTBeHo Onarononyuue. TpyabT € ¢ Hay4yHH, NPUIOKHHA U
METOHUYECKH NTPUHOCH.

36. Tpauutnera B.. JI. CronioB, Mojienl 3a ONTHMaIHO M3MONI3BaHe Ha OOpaTMMHTE arperaTtu B
enekTpoeHepruitiu cucreMu: Yacr II - Anropurem 3a pelieHue, NMPUMEPHH pe3ylNTaTH M
ananu3, loaumnuk Ha TY-Codus, Tom 66, kH.1, c. 181-190, 2016, ISSN 1311-0829

CraTuaTa npe/ICTaRs ajlrOPUTBM M YUCIIOBH NPHMEPH 3a PEIICHHE Ha 3aj1ayaTa 3a IUlaHupaHe
M3M0/13BaHETO Ha aKyMY/JIMpallMuTe MOLIHOCTH B enekrpoeHepruitna cucrema (EEC) npwm
(yHKLMOHMpalL Nazap, YniiTo Mojen e npejacraseH B Tpya No 35. M3nonseat ce Topapoeu rpaduum 3a
LIECT THIIOBH JEHOHOIIMS 3a YeTHPH ce30Ha. AKYMYJ/IMpaHaTa U TeHepHpaHa eHeprus ce NnpeacTaBsaT
OT OTAe/eH HadOp NMPOMEHIMBM 3a BCEKH €IMH CE30H M BCEKH OT TPHUTE LIMKBIA Ha IIbJIHEHE W
fpa3HeHe Ha 3allacHUTE/IUTE - ICHOHOLIEH, CeIMMYeH M roJuiieH. [IpuMepbT nokasea onpe/ie/IiHeTO Ha
ONTHMATHHTE KOJHUYECTBA €HEPrusd., KOMTO CE aKyMyJIHpaT M Te3H. KOMTO Ce BKapBaT B MpelkaTa TpH
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usnonsea cpena LPSolve, a ctpykrypara My ce redepupa ¢ nomouira Ha Matlab®. TpyasT e ¢ Hay4HH,
NPHIOKHHU U METOHYECKH MPHHOCH.

37. Cronaos JI., Atanacor B., Mopaanos ®., Anrenor M., AHamuTHKO-eMIHpHHYEH MoJel 3a
onpejesisHe Ha TOJAMIIHMTE TEXHHYECKH 3ary0M B eNeKTpopasnpele/UTETHHTE MPEXkH, CIL.
EnepreTtHka, 6poii 6, ctp. 53-74, 2016, ISSN 0324-1521

3aryOuTe Ha aKkTHBHA €1E€KTPOEHEPrHs B €JIEKTPOPa3NpeaeIMTENHUTE MPEXKH Cca Hali-roasamara
yacT OT o01MTe 3ary0u B esleKTpoeHepruiiHuTe cucteMu. CtaTHsTa npeicTaBs Ccb34aJeHHUs U U3IUTaH
OT aBTOPHUTE aHATHTHKO-EMIHUPHYEH METO/ 3a ONpeJesiiHe Ha TOJAMIUHMTE TEXHMYeCKH 3aryOu Ha
aKTHBHA E€HEPrHA B MpPEXKHMTE CPEJIHO W HHUCKO HanpexkeHue. ToH no3BoasBa NpUOIM3MTENTHO
W3YHC/IBAHE WM MPOTHO3MPaHE Ha TOJMIIHMTE TEXHHYECKM 3aryOM Ha aKTMBHA e€Heprus 3a Lsanara
WK 3@ 4acTH OT elIeKTpopasnpeieIuTeIHaTa Mpeka B CIIy4yauTe, KOraTo He MOXKe Ja ce NMPHIIOKH Mo-
TOYHO M NoapobHO MozaenupaHe. CBIMHOCTTa MY C€ ChCTOM B CyMHMpaHe Ha 3aryOMTe OT OTJENHO
MOZIeIUpAaHUTE OCHOBHHM €JIEMEHTH OT €/Ha pasnpejenuTenHa mpexka: Enexkrponpoeoan CpH,
Tpadonocrtore, Enexrponposoan HH u IloTpebutenckun oTKIOHEHHs. MeToabT € M3MON3BaH 3a
aHanmu3 Ha 3aryOuTe B pasmpenenutenHata mpexka Ha YUE3 "Pasnpenenenwe bwarapus" AJl u 3a
OTJeNIHE HAa HETEXHHUYECKUTE 3arydn oT oOIIMTE 32 pa3NIMYHUTE MPEKOBH Pa3Npe/Ie/IMTENHHA paioHu.
TpyasT € ¢ Hay4YHH, NPHUI0KHH U METOWYECKH NIPUHOCH.

38. Hukonor H., Cromaor J., MexaHu4HO oOpa3MmepsBaHE Ha  €IEKTPONPOBOAM €
BHCOKOTEMIIEPATYPHH TNPOBOJHMIM: 4YacT | — MEeTOJONIOTHYHM OCHOBH, ['OAMIIHMK Ha
Texunuecku Yuupepcurer — Codus, Tom 67, kuura 1, ctp. 23-32, 2017, ISSN 1311-0829

CraTuaTa NpeAcTaBs OCHOBHUTE Ha METOAMYEH TMOJXOJ 3a MEXaHMYHO opa3MmepsBaHe Ha
Bb3AYIIHK ENEeKTPONPOBOJAHH JIMHUM TPH M3MO0JA3BaHE Ha BHUCOKOTEMIEPATYPHH HUCKOMNPOBECHHU
npoBoaHHLK. IlokazaHu ca OCHOBHUTE cneUM(UKH Ha MEXaHMYHHTE XapaKTePUCTHKH 3a TE3H
npoBoAHHILIKH. ChIIECTBEHO BHMMaHHE € OT/ENICHO Ha JiBaTa OCHOBHM Mojella 3a OIpelleliiHe Ha
TemnepaTypara Ha NPOBOJHHMKA MpH Heroeata HopmanHa pabora — mozaen Ha CIGRE u moznen na
IEEE. HanpapgeH e KpaTbK cpaBHUTe/eH 0030p BbpPXY W3UHCIMTEIHHUTE NMPOLEAYPH H ca aHaIU3UPaHU
pasnIu4MATa B MOJIy4aBaHUTE Pe3y/]TaTH OT NPUIOKEHHETO Ha JBaTa Mojena. TpyAbT € ¢ HaydHM,
NPUI0KHU U METOAMYHH NIPHHOCH.

39. Hukonoe H., Crouno .., MexaHu4yHO oOpa3MmepsBaHE Ha €JEKTPONPOBOAH C
BMCOKOTEMIIEPATYPHHU MPOBOJHULM: YacT Il — MaremaTHuen Moaen, N'oqumuuk Ha TexHuyecku
YuuBepcutet — Codus, Tom 67, knura 1, ctp. 33-42, 2017, ISSN 1311-0829

Cratudara npoabizkaBa HM3JI0KEHHWETO Ha MCETOJMYHHUA [MOAXOMI, 3all04YHaTO B TPYA No 38.
Hpennon{eﬂn ca MOJIH(IJHK&LLPIPI Ha MaTeMaTH4YeCKHUA MOJACIT W H3YHCIUTEIHUTE INpoUCAYpH 3a
MEXaHH4YHO Opa3MeEpsaBaHE, CBBP3aHH C OTYUTAHE Ha CHCHHCIDHKHTC B MEXaHHYHHTEC XapaKTCPUCTHKH
Ha HUCKOINPOBECHHTE BHCOKOTEMIIEPATYPHH MPOBOJHHULIH. Ilokazanu ca NPUMEPH 3a MNPHIIOKCHHUE Ha
npeaiaraHuTe MO)IH(;)HK&[IHPI MW Ca aHallu3hupaHHu PpPE3YITATHTE. pr,[.{'bT € C Hay4YHO-NPHIIOXKEH H
METOJHYEH MPHHOC.

40. Cromaoe /I., Artanacor B., Hukonoe H., 3aropuer WM., [lpobGiemn Ha u3MepBaHETO Ha
npegaBaHaTa enekrpoeHeprus mexxay ECO-EAJl u enekrpopasnpee/UTENHHTE JpYKeCTBa,
KaKTO M Ipe3 pasnpeaenuTenHute Mpexu, ['oaumuuk Ha Texuudecku Yaupepcutet — Codus,
ToM 67, kuura 1, ctp. 137-142, 2017, ISSN 1311-0829

B cratusaTa ca onucaHM BaxKHH npoﬁneMu CBBbpP3aHH C U3MEPBAHETO Ha IpCJlaBaHaTa CHEprusd
Npe3 TpaHHULUHUTE MEKAY IMPEHOCHOTO MW PasnpCAC/IMTCIHHUTE MNPEANpUATHA, KAaKTO W IIpe3

MNADTTRATATTIITATTIIIITAS ATMTALFTHNUIITAAL T AMNasr nhnwnr\wmu A NAITUATATTALT TINATIVATT 29 RAIITARDALIATN TANM
PO2UI POV IVIINFIIY VIV PFTIVORFL VIPOW/REL DAPVAIVAVIL v PULIIVITGU VL LHIVAAULL D6 PWLLIGDOLIN LW KLV,
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KOHTO €/JHOBPEMEHHO JaBa BB3MOXKHOCT 3a ONpEJENsHE Ha IIpeJaBaHaTa €JIEKTPOCHEprus IIpH
OTMajJlaHe Ha MNPOM3BOJIHO M3MEpBaHe, KaKTO M 3a e(EeKTHBHO OTKpPHBaHE Ha KpaxOHMTe Ha
enekTpoeHeprus. TpyabT € ¢ NPUIOKEH H METOAMYECKH NPHHOC.

41. Hukonoe H., Crouaor [l., M3cnensane Ha BapuaHTH 3a pa3BuTHe Ha Mpexkd 110KV mpu
M3M0J13BaHe HAa BUCOKOTEMIEPAaTypHU HHUCKONPOBECHH MPOBOJHHIM, cnl. EHepreTuka, Opo# 2,
cTp. 29-48, 2017, ISSN 0324-1521

B cratusra € npeacTaBeH MOAXO/] 3a M3CJE/IBAHE Ha BBb3MOXKHHM BAapHMaHTH 3a pa3sBUTHE Ha
perHoHa Ha MPEeHOCHa Mpeska. B Pe3y/ITaT Ha NPHCHEIUHABAHE Ha HOBH MIIH ITPOMSAHA Ha MOILHOCTHTE
Ha CBIIECTBYBALIM MO3BaTENH. M310KEHHETO € WIIOCTPHPAHO ¢ NPUMEP Ha peajHa Mpexka. 4acT oT
Hal[HOHAJIHATa elleKTpOoeHepruiiHa cucteMa Ha Penybnuka bbarapus, kodTo € MoaenupaHa B cpejla Ha
uzcnenosarenckd codpryep NEPLAN. PaspabGorenuTe BapHaHTH YIOBJIETBOPSABAT HANEKIHOCTHA
Kkputepuii N-1 W ca  OlLEHEHM MKOHOMMYECKM  4Ype3  KIACH4YeCKHs  KpHUTEpHHd  Ha
YCJIOBHUTE/ITBJIHMTE/TIPUBEACHUTE FOAMIIHY pa3xo/u. M3cneaBanusaTa ca IPOBEIEHH YPe3 U3M0/I3BaHe
Ha WTepaTHMBHA Mpoueaypa 3a TOYHO ONpedcisHE Ha MOTOKOpasNpeae/IeHHATa, OT4YUTalla
JNEeHCTBUTEIHOTO aKTHBHO CBITPOTHBIIEHHE Ha MPOBOJHULIMTE B 3aBUCHUMOCT OT TeMIiepaTypara UM Ha
Harpsapade. ITojpo0HO ca aHalM3WpaHW M ONpeAeNeHH OTJAECNHHUTE KOMINOHEHTH, (dopMHpallx
VCJIOBHUTE TOJMIIHYM Pa3X0/H IPH BCEKH OT BapHaHTHUTE. Ta3H NOKOMMNOHEHTHA HHPOPMALIMA MOKE 1a
MOCIYKHM KaTO OCHOBAa 3a OMNpe/e/siHe Ha IUIallaHHA/TaKCH 3a NPUChEIMHABAHE KbM (JOCTBI) M
non3eaHe (MPEeHOC) HA MpeXaTa, JIb/DKHMH OT MOJI3BAaTENUTE, a ChIIO M 3a pa3sHOOOpa3HH M3C/e/1BaHUs
Ha YYBCTBHUTEJIHOCTTA HA PAa3XOAUTE MO OTHOIIEHHME Ha pa3M4yHHM napameTpu. Pesynrature nokassar
NpeMMCTBA Ha BapHaHTHTE C NPUJIOKEHHWE HAa BUCOKOTEMIEPATYPHH HHCKOIMPOBECHH IPOBOIHHIH
npea Te3n ¢ M3noi3BaHe Ha Kiaacwueckd AC npoBoAHMUM. TpyasT € ¢ Hay4yHH, NPUIOKHH M
METOIMYECKH MPHHOCH.

42. Kanwuer K., Tpamnuera B., Crounos /1., MareMaTuyecKd MOJIEN 32 ONITUMAITHO ONEPHpaHe Ha
mukpompexa, ['oauimHuk Ha TexHudyeckn YHurepeureT — Codus, Tom 68, kuura 1, ctp. 59-68,
2018, ISSN 1311-0829

3a omMcaHa MMKpOMpeXa, Bb3 OCHOBa Ha MoAM(duiIMpaHe W YCHBBPIUIEHCTBAHE Ha MOJeEna
npeactaBeH B Tpya 53, € pa3paboTeH CMECEHO-LENOYHMCIICH JIMHEEH MaTeMaTHYECKH MOJEN 3a
onpejie/iaHe Ha ONTHMaleH 24-yacoB rpaduK 3a TNPOM3BOACTBO, KOHCYMallMs, OTJaBaHE M
aKyMyJlipaHe Ha elleKTpMYecKa €HEprus OT YIpPaBIfEMH M HEYNPaBISEMH H3TOYHHIIM, TOBapH H
aKyMmylupald YcTpolcTea. M3monsBaT ce MpOrHosHH rpaduid 3a HEYNpaBlseMHUTE TOBApH H
M3TOYHHMILIA Ha EJIEKTPOCHEPrdsl M IOYacoBM LEHH 3a MOKYNKa M mnpojaxkba Ha eHeprus OT
MHKpOMperkara. 3a pellaBaHe Ha Mojiena ce u3noisea cpeja Matlab®. TpyabT e ¢ Hay4HO-NPUIIOKEH
¥ TIPUIIOKEH TIPHHOC.

43, Jlumutpos b., Tlomoe Xp., Cranee P.. Hukonor H.. Cromao JI.. 3arydou B
eJIEKTpOpas3NpeIe/IMTETHUTE MpPEKH C TPUCHEJMHEHH Bb300OHOBAEMH [POM3BOMTEIH,
lopumnuk Ha Texuuuecku YHuBepcuTeT — Codus, Tom 69, kuura 1, ctp. 167-174, 2019, ISSN
1311-0829

B crarusra ca pasriieaHd BbOPOCHTE 32 HAMa/IABaHe Ha 3aryOMTe Ha €HEpPrus M 3a Ka4ecTBOTO
Ha eNIEKTPOEHEPTUATA B pa3NpeIe/IATEIHH MPEKH ¢ NPUCHETMHEHH NPOU3BOMTENH OT Bb300OHOBAEMH
u3TouHuM. TIpe/UioXkeH € ¥ TOAX0/ 32 ONpe/iesHe Ha Hail-noaXo/slll Bb3el 3a IPUChEIUHABAHE Ha
BEM kbM pasnpeie/idTesHa Mpexka ¢ orje/l MHHMMH3MpaHe Ha 3aryoure. TpyawbT € ¢ HaydHo-
NIPUIIOKEH H TIPUJIOKEH MPHHOC.
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44, Stoilov D., Kaneva M., Syltan F., Optimal Operation Planning of Mosul Hydro Power
Complex - Part I: Mathematical Models, Proceedings of Int. Conf. ELMA 2008, pp. 169-174,
Sofia, Bulgaria, 2008, ISSN 1313-4965 (in English);

CraTusiTa TpeACTaBd MarTeMaTHM4YeCKH MOJE]M 3a ONTHMH3allisd Ha peXUMHMTE Ha
XuapoeHeprueH KoMILIeKe ,,Mocynn™ NpH ChILECTRYBALUTE U NpH oyakBaHu ycioBus B EEC na Mpak.
Xugpoenepruen komiuieke (XEK) ..Mocyn™ e Haii-ronsiMmara XMIpOe€HEpruiHa KackajJa B CTpaHara.
Toit e uzrpaneH Ha peka Tursp u ce cbetou ot Ase rojemu BELL (¢ oblia reHepatopHa MOLLHOCT OT
780 MW). B eaHara OT KOWMTO pabOTAT M JIBa NMOMMEHM arperata ¢ obma MouHocT oT 240 MW.
PexxumuTe Ha paboTa Ha KOMIUIEKCa ce ONpeje/aT OT HyKJaTa OT OMTOBO BOJOCHadAABaHe M
HamosBaHe Ha CeBepHHUA paiioH Ha Mpak, KakTo M OT TEKYLIOTO ChCTOSHME Ha NPEHOCHAaTa Mpexa M
eNIeKTPOEeHEPrHifHOTO MoTpedbieHue Ha pa3pylueHara npes BoiHata EEC na Mpak. Unentuduuupanu
ca TpH OCHOBHH peXXHuMa Ha paboTa Ha KOMILIEKCa M ¢a OIIMCaHM Ch3/1a/ICHUTE MaTEMaTHYECKH MOJIETH
3a TaxHata onTuMH3auus. IIBpBHAT pexkHM e NpH H30JHPAHA OT JAPYIH NPOH3BOACTBEHH
MOLIHOCTH padoTa Ha KOMILTEKca M eleKTpo3axpaHBaHe Ha notpeburenure B rpaja Mocys U OKOJIHH
paiionn. To3u peskum e 6un npeobnagasau kM 2007-2008-ma roausa. Ipu Hero e nenecko0pasHo 1a
ce MaKCMMH3Hpa €JeKTPONPOM3BO/ICTBOTO OT KOMILIEKCA 3a /1 ¢e 3a/l0BOJIAT ToBeye NoTpedUTe M 3a
NO-NMPOABDKHTEIHO BPEME, NMPH NMO-BHCOKA CUTYPHOCT Ha CHabAsABaHETO. 3aTOBA NPH TO3H PEXKHM Ce
npueMa leleBa GpyHKIHS ,,MaKCHMATTHO €JIEKTPONPOH3BOACTBO™ M HE Cce NMpE/IBHXK/a M3MOJI3BaHe Ha
nomnurte (To OM HaMalWIo pasfojlaraeMara 3a MOTPeOMTENMTE eEeKTPOeHEprus). 3aJb/KMTEIHO
clle/iBa J1a c€ OCHUTYpH 3aXpaHBaHE Ha MPHOPHUTETHU noTpeduTenyu (OOJHMLUM, BaXKHH OOLLECTBEHH M
MPOMHILIIEHH  1OTpeOuTeNn), OTpa3sBaHe Ha  3aJb/UKMTENHOTO OWTOBO M HANOMTEJIHO
BojocHabaaBaHe, OamaHCHTe Ha BoAOXpaHMIMmarta U Ap. Te3u 3aBUCHMOCTH ce OTpassBaT B MOjela
4ype3 ChbOTBETHH OTPaHHYMTETHH YCIOBHS. BTOPHSIT OCHOBEH pe:KHM € NpH napajiejiHa padora Ha
XEK ,,Mocya* ¢ aBe rojieMd KoHaeH3aunoHHH ejdekTpoctanuun — TELL . .bexn™ n I'ELL . Kepkyk™.
To3u pesK|M CBIIO € ¢ BUCOKA TMPOABILKATENHOCT. [IpH Hero He € Bh3MOXKHO ITBJIHO 3a/10BOJIABAHE HA
norpebuTeNMTE B CeBEpHUA paiioH Ha Mpak mpe3 MUKOBHTE 4acoBe, HO MPe3 YacOBETE ¢ MHHMMAJIEH
TOBap CE€ Hajara WM CIMpaHe Ha TEePMMYHH OJIOKOBE MJIM M3MOJ3BAHE HA IOMIEHWTE MOILIHOCTH.
3aToBa NpH HETO ce MpHeMa lieneBa QYHKIM ,,MHHHMAIHa HelocTaBeHa eHeprusa”. OrpaHuvenusTa ca
KaKTo T[pH WBHPBHS OCHOBEH pEXHM, KaTo ca J00aBeHM TaKMBa, OTpa3sBallld pPa3XO/HHTE
XapaKTepUCTHKH Ha TepMu4HHUTe arperaTi. TpeTHST OCHOBEH PekHM e NpH napaJejna padora Ha
XEK ,,Mocya* ¢ nusiaata EEC na Hpak. ToBa e ecTeCTBEHHAT PEKHM, 332 KOWTO € MpeIBHK/IaHa
paborata Ha KoMmmiekca. B To3M ciyyal ONTUMM3alMOHHUAT MOJEN cje/lBa Ja H3M0JI3Ba
KJlacCHYeCKaTa 3a BEPTHMKAJIHO MHTErPUPaHM CUCTEMHM LelneBa (QYHKUMS - MMHHMAJIHHM PasxoaM 3a
onepupaHe Ha cucremara. OCBeH OrpaHMYEHMATA CBbP3aHH C NPEIHHUTE PEXMMM, CIeIBa Ja ce
ocurypsBa HeoOXoQuMaTa CTENEH Ha CHCTEMHA HaJeXKAHOCT 4Ype3 I0JUIbpXKaHe Ha JOCTaThYHH
MOIIHOCTHH pe3epBu. PaspaboTenute MojaenM ca cMeceHo-LenouucneHo nuueiinn (MILP, Tte.
JIMHEHHHM MOJIEJIH C LEJOYMCIIEHH M PealHi NPOMEH/IMBH), KOETO TH NMpaBH yJ00HH 3a peliaBaHe 4pes
nobpe (YHKUMOHMpAIUX W [JOKa3aHW IMPOrpaMHHM IIAaKETH 3a CMECEHO-IIEJIOUHCIEHO JIMHEHHO
ontumupane (CPLEX, FORTMP, LAMPS u ap.). IlpyHocHTe ca Hay4YHH M NPUIIOKHH.

45. Syltan F., Stoilov, D., Optimal Operation Planning of Mosul Hydro Power Complex - Part II:
Simulation Results and Analyses, Proceedings of Int. Conf. ELMA'2008, pp. 175-181, Sofia,
Bulgaria, 2008, ISSN 1313-4965 (in English);

Tasu cTaTus ONKCBa pe3y/ITaTHTE U aHAIM3WTE, H3BBPIUEHH Upe3 npeicraBeHuTe B Tpya No 44
Mozenu 3a onTuMmH3zauusa Ha pexxkumure Ha XEK .Mocyn”. Onucanu u 00OOCHOBAaHH Ca NPHUETHTE
NpeanocTaBKy MpH M3C/IE/IBAHUATA Ha pa3inuHuTe peskuMH. OcBeH cnelHdHYHHTE 3a OTIEITHMTE
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3HayeHneTo My 3a EEC na Hpak: 1. Pesyntature oT onTUMH3alMATa Ha peXXMMHTE Ha KOMILIEKCA
CHJIHO 3aBMCAT OT TNPHETHA BapHaHT Ha MNPUTOYHOCT — CyXa, HOpPMajlHa WJIW BJaXKHAa TOJHMHA.
IIpousBeneHara eneKTpOCHEpTHs Mpe3 BlaXKHA roJMHA € OKOJO [IBa IBTH MOBEYEe OT MpOM3BeAeHaTa
npe3 cyxa. Paznonaraemure MoliHOcTH M npousBozactTBata Ha BEL] or koMmmuekca npes otaenHuTe
Mecelld ca MHOTO pa3lMyHHM 3a BCEKHM OT TpMTe BapuaHTa. HenocraBeHaTta eHeprust (IpM OCTpOBHA
paGoTa) U NpUpacTUTE LIEHH Ha eHeprusaTa (Npu pekuM Ha napanenHa pabora ¢ EEC) ca mHoro no-
rojleMH 3a CLEeHapus Ha cyXa B CpaBHEHME C TO3M Ha BIaXHa roamsa; 2. Ilpu cueHapmii Ha Bla)kHa
roiMHa He € BB3MOXKHO 1a ce MpPeJoTBpaTH TMpeMBaHeTO Ha OCHOBHOTO BOJIOXpPAHMIIMILE Ha
KOMIUIEKca npe3 Mmeceuute Mapt, Anpun W Maii; 3. PasnukuTe MeXIy ONEpaTHBHHUTE CHCTEMHH
pasxoau 3a EEC na HMpak npu paznuuHure npuTodHH cueHapuu gocturat 100%. CelioTo Baxu 3a
NPHPACTHUTE LEHH Ha eJIeKTpOeHeprusaTa. Pa3jiMKuTe MEKAY NPUPACTHHTE LEHH 3a ChOTBETHHUTE
TOBapoBH OJIOKOBE Mpe3 pa3iMYHUTE Meceld Cbllo ca 3HayuTenHd. ToBa ce JABIKM Ha
HEeJOCTATBYHOCTTAa Ha BOJIHM MOIIHOCTH M HeJocTarb4yHOocTTa Ha BoAHM pecypcd B EEC Ha Mpak,
KOETO MpaBH HEBB3MOXKHO CMEKYaBaHETO Ha Te3H Konebanus: 4. [Topaam Mankus akymynupaiy odem
Ha ropHus uzpaeHuten Ha [TABELL T Mo3ke J1a ce W3MoJ3Ba caMo 3a JIEHOHOIIEH LIMKBJT aKyMYy1alus -
NpPOW3BOJICTBO M HelHaTa paboTa He OKa3Ba BJIMAHME 3a H3pABHABAHE HAa NPUPACTHUTE LEHM Ha
€JIeKTpOEHepruATa npe3 oTAeaHuTe Meceld. [[puHOCHTE Ha Tpy/a ca HAY4YHO-TIPUIIOKHH U IIPUIOKHH.

46. Stoilov D., Gyurov P., Ignatovski D., Applications for Short-Term Optimal Power Planning in
Liberalized Power Markets, Proceedings of Int. Conf. ELMA 2008, pp. 78-83, Sofia, Bulgaria,
2008, ISSN 1313-4965 (in English);

Tpynoee NoNo 18 u 46 BCBIIHOCT MpPEJACTABAT €1HA CTaTHs, NMyONMKYBaHa B JIBE€ PaziH4yHM
W3J1aHHs, CHOTBETHO Ha OBJrapcKM Ha aHMVIMHACKM e3MK. [IbpBOHAYalHO CBOBPKAHUETO € OMIo
Npe/iCTaBeHO Ha MexayHapoaHata koHdepenums ELMA’2008 u TekcTeT Ha JoK1aja € H3LAIO
nyOJIMKYBaH Ha aHTJIMHCKKM €3MK B cOOpHHKa Ha KoHdepeHuuaTa. BnocneacrTeue, nopaau MHTEpeca Ha
OBArapckuTe CneuManMcTH, cnucaHue EHepreTmka nyOiMKyBa mnpepoj Ha cratuaTa. ETo 3amio
NOSACHEHHETO € 00110 H € AaaeHo KbM Tpya No 18.

47. Cromnos M., I'topoe Il., OntumanHa pabora na BELl npu nuGepanusupan nasap —
opraHu3allisa Ha NJaHUpaHeTo W ynparieHuero, Enepruen dopym 2009, Bapha. ronu 2009r.,
CoHopuuk noknany, c. 280-283, ISSN 2367-6728

Tpynoee NoNo 19 u 47 BCBIIHOCT MpEACTaBAT €/1HA CTaTHA, NNyO/IMKYBaHa B JBE pa3IMYHH
u3fanus. IlbpBOHAYanIHO CBAbpPJKAHHETO € OMJI0 NPEeACTaBeHO Ha Me)XAyHapoJHara Hay4yHa
KoH(pepeHuus Exepruen ¢opym’2009 u TekcTbT Ha JlOKIaja € M3UAN0 nyONuKyBaH B cOOpHHKa i.
BrnocnencTeue cnucaHHe EHepreTHka, KOETO MMa MHOIO MO-LIMPOKAa ayAMTOPHS OT CIELMATIHCTH H
PBKOBOIMTEIH, OKCKA Ja MyONMKYyBa cTaTUATa 0THOBO. ETO 3a1o nosicHenusTa ca o0LIM M ca AaJcHH
KkbM Tpya No 19.

48. Kapauanor /I., Crouaor /l., [IpeycTpoiicTBa Ha BB3/1yLLIHH €1CKTPONPOBOJAHU JIMHUH BUCOKO
Hanpexenue npecudanud ot BJI 400 kV n/ct “Kapnopo™ — n/ct “Ilnosaue tor”, Enepruen
dopym’2009, Bapha, rouu 2009r., CoopHHK AoKIaaH, ¢. 284-289, ISSN 2367-6728

B crarusTa ce mnpeacTaBAT IpejiaraHd IpeycTpoicTBa Ha BB3AYIUIHH €JIEKTPONPOBOAHH
muaun (BEJT) 3a 110 kV. Te uenar npecuyawmara ru BEJI 400kV n/ct . Kapnoeo™ - n/ct .Ilnoaus
IOr” na ce M3IBJIHM C BB3MOXKHO 1O — HHCKH M MO — nekd cTbiabore. Ilo To3u HayuH, nopaau
HaMajisBaHe Ha HeOoOXOJMMOTO KOJHYECTBO CreElHalHa CTOMaHa 3a CThI0OBE, WHBECTHIIMOHHHUTE
pazxoau npu m3rpaxaanero Ha BEJI 400 kV ce nHamangBaT 3Ha4uTeNHO. TpyIbT € C MHKEHEPHO-
NPHIIOKEH [TPUHOC.
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49. Kenera M., CronaoB /I., AcnekTH Ha NMPOMEHMUTE B YNPABIEHHETO Ha €EeKTPOCHEpruiiHaTa
cucrema, cBbp3aHu ¢ JlupektuBa 2009/72/EC w npousTHYallM OT TSX Bb3MOKHOCTH. [-Ba
Hay4Ha KoH¢epeHuus Ha Enekrporexnuuecku ¢axkynrer, Cosomon, oxtomspu 2009r.,
CoopHuk noknanu, crp. 248-253.

Tpynoere NoNo 20 u 49 BCBIUHOCT NMPEACTABAT €/lHA cTaTus, NyOJUKYBaHa B [BE pa3/IMYHH
u3naHus. [IbpBOHayallHO CHABPKAHMETO € OMJI0 NpPEJACTABEHO Ha HayyHaTta KoH(pepeHlUMs Ha
Enekrporexuudecku ¢axkynter 2009 M TeKCTbT Ha A0KIaAa € M3UANO MyOnMKyBaH B cOOpHMKa Ha
KoH(pepeHuusaTa. Bnocneacreue crarusara e ogobpena u nybnukysana B 'oauinuka Ha TY-Codus.
ETo 3amo noscHeHuATa ca o0 ¥ ca AaaeHH KbM Tpya No 20.

50. Kapaupanos /1., Cronaos /I., PazpaboTBane Ha HOBa KOpoHa Ha HocHTeseH cThia0 3a 400 kV
NpH M3MOJ3BAaHE HAa BMCOKOTeMnepaTypHu npoBoaHuuu tun ACSS/MS, Exepruen
dopym’2011, Bapha, tonu 2011r., CoopHuk aoknaau, c. 182-188, ISSN 2367-6728

[lpennaranata B cTaTMATa HOBa KOpOHa 3a HocuTeneH cTwiad 3a 400 kV cnomara 3a
pelllaBaHeTO Ha JBa aKTyaldHH npodiieMa CBbp3aHH C M3rpaXKJIaHETO Ha HOBM M PEKOHCTPYKLMATA Ha
CBHLIECTBYBAIM BB3AYIUHM enekTponporoa CBH. IIepeuaT npobnem e HeoOXoaMMOCTTa OT
HaMajlsBaHe Ha IIHPOYMHATA HAa CEPBUTYTHATa MBHILA, @ BTOPHUAT € HEOOXOAMMOCTTa OT HamalsiBaHe
Ha OTYy)KAaBaHaTa 3eMs 3a cThNKM ((pyHaamMeHTH) Ha cTwhidoBeTe. KopoHaTa e npeaHa3sHayeHa 3a
NpPUIOKEHHE Ha BHCOKOTEMIEpaTYpHH TMPOBOJAHMUM M J1aBa BB3MOXKHOCT 3a pealu3HMpaHe Ha I10-
roJieMH MEXIVCTBhIOHS B CpaBHEHHE € TE3W NPH €JEKTPONPOBOINTE € J0CETra W3IMOJ3BAHUTE THUIIOBE
cteabore 1 ACO npoBoaHUUM. TpyabT € ¢ Hay4eH W ¢ TIPUIIOKEH MPHHOC.

51. Bakoscku /1., Cynako C., Kevera M., CtounsoB /I., OnepaTHBHO NPOrHO3UpaHe Ha LieHaTa Ha
enekrpoeneprusita: CTpyktyped monen, Hayuna Kondepenuus EP2011, COopuuk aoxianu,
Cozonon 2011.

CrarusaTa mpejasiara CTpyKTypeH (dyHaameHTaneH) MojJesl 3a ONEPaTHBHO NPOrHO3UpaHe Ha
[leHaTa Ha €JIeKTPOEHEeprHATa, OCHOBAaH Ha YCTAHOBEHHM M OLEHEeHM 3aBucMMoOcTH. IlpeiacraBenu ca
eTanMTe Ha MpOoyYBaHe, aHA/M3WpaHe M OllIEHABaHe Ha BiIMsellM (GaKTOpH BBPXY H34YHMCTBAllaTa
eNeKTPOEHEPrUitHHA Nazap lieHa. B3 ocHOBa Ha KOPENaLMOHEH aHalu3 € YCTaHOBEeHa 00BBP3aHOCT Ha
LleHaTa Ha eJICKTPOCHEPTUATA ChC C/IEIHMTE BIMACLIM (DAKTOpH: rojleMMHa Ha OpYTHHS CHCTEMEH
TOBAp, NpOM3BEXZaHa MowHocT oT perynupau  BELL  nepasnonaraemoct na KEI[ wu
nepasnonaraemoct Ha AELl Crenenta Ha BiIMsHME Ha olpejeeHHTe (AKTOPH € CTATUCTHYECKH
OKOJIMYECTBEHA U € KOHCTPYMPAH CTPYKTYPEH MOJieNl B MYITHIITMKaTHBHA Gopma. [Tony4yapanute npu
HETOBOTO M3MOJI3BAHE Pe3y/iTaTH ca ¢ J0CTaTh4Ha 3a LENUTe Ha IPOrHO3MpaHe Ha nasapa 3a
NpeacToAmuns JeH TouHocT. [lpeqnaranuaT Mojen e peajllMzMpaH B NPOrpaMeH MakeT, ¢ yKazaHu B
CTaTHATa XapaKTEPUCTHKH, KOHTO e u3nonspaH ot cneunanuctute B LJIY na ECO EAJI Tpyast e ¢
Hay4eH, NPUI0KEH H METOAHYEH NPHHOC.

52. Kaneva M., Popov Z., Stoilov D., Power balancing in electric power system with considerable
wind power penetration, Proceedings of the conference COFRET 2012, pp. 309-314, Sozopol,
june 11-13, 2012, ISBN 978-619-460-008-3.

Tpynose NoNo 25 ¥ 52 BCBIIHOCT NMpEeACTaBAT €/1Ha cTaTHA, NMyO/NMKYBaHa B JBE Pa3/IMYHH
uzaHus. [TbpBOHAYAIIHO CHABPIKAHMETO € NPEeJCTaBeHO Ha MEX/yHapojHaTa HayyHa KOH(epeHUus
COFRET’2012 ¥ TeKCTBT Ha J0KJIaja € W3L4n0 nyONMKYBaH Ha aHITIMICKM e3uMK B cOOpHHMKa H.
BnociieicTBHE pelKoNierHATa Ha cliMcaHue ,,EKOJOrMYHO MHKEHEPCTBO M ONa3BaHE Ha OKOJIHara
cpeaa® ¢hIIO NOXKeNa Jia 3aro3Hae ayJAMTOPHATA CH Cbe cTaTHATA. ETo 3a1m0 nosicHenusTa ca oM U
ca nanenu KeM Tovi No 25,

.......... g
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53. Trashlieva V., Stoilov D., Andonov D., Optimal daily power scheduling for the microgrid of an
administrative complex, Proceedings of the COFRET 2012 conference, pp. 445-450, Sozopol,
june 11-13, 2012, ISBN 978-619-460-008-3.

IIpeaMeT Ha M3CNEABAHETO € ONTHUMM3ALMATA HA aKTUBHMTE MOILHOCTH B MUKpPOMpeEKaTa Ha
aqMMHHMCTPaTHBEH KOMIUIeKe. MUKpoMpekaTa NnpeacTapisea HalOp OT NMPUCHEJIWHEHH HAa HUCKO MIIM
CPEIHO HalpeXeHHe MeCTHO YNpaBNSABaHH €HEPTrHiHH W3TOYHMIIA M TMOTPEOMTENH, KOMTO OT rie/Ha
TOYKA Ha Mpe)kaTa C [0-BHCOKa CTENeH Ha iepapxus Morar Aa ObJaT pasriiekIaHu KaTo €IMHUYCH
(oOm) npowuzBoaMTEn MAM TOTpedUTEN — M BBB (DU3HYECKM CMHCBhI M B CMHCbla Ha
eleKTpOeHepruiiHuTe mnasapu. Mukpompexkure paboTAT CHTYpHO ¥ edekTHMBHO Korato ca
NPUChEIHHEHH KBM MECTHATa paslpeaeiHuTelHa Mpea, HO Morar Jia paboTAT W M30JMpaHO (Ha
octpos). Cuura ce, 4e Te 1e OBJAT OCHOBHH KOMMOHEHTH Ha OBACIIMTE aKTHBHH Pa3lpe/Ie/INTE/IHU
MpeXH M, ako OBJaT ynpaBisBaHH e(eKTHBHO, Ype3 TAX ILIE MOraT HalbJIHO Jla Ce HM3MOoJ3BaT
NpeAMMCTBATa Ha pasnpe]elieHHTe €HePrHifHH M3TOYHHMLM — MOBHILIECHAa eHepruiiHa e(eKTHBHOCT,
HaMaJeHH €MHCMM Ha T[apHMKOBM Tra30oBe M MNOAOOPEHHM KauyecTBO M  HAACKIHOCT Ha
enektpocHabasaBaHero.  CratuATa  onMcBa  pa3paboOTEHMst  CMECEHO-LEJIOYMCIAEH  JIMHEEeH
MaTeMaTHYECKH MOjIeNl 3a OMnpeje/isHe Ha ONTHMaaHH rpaduiM 3a JEHOHOIIHO IMPOH3BOACTBO OT
peryjMpyeMi IMpOM3BOACTBEHHM (arperati 3a KOMOWHMpPAHO MpPOM3BOJACTBO Ha EIEKTpUYECKa |
TOTUIMHHA €HeprHs) ¥ aKyMYJIHpallyd MOIIHOCTH B ChCTaBa Ha MHKPOMpEXKaTa OT €/lHa CTpaHa W 3a
notpebieHne OT peryivpalld TOBapH M aKyMYJIMpalld MOILIHOCTH oT jpyra. llenra e na ce
MaKCHMH3Upa nevandaTta Npu NOKYIKH/NPoaaKON Ha eJIeKTPOEHEPrua OT/KbM BhHILHATA 3aXpaHBalla
Mpeska TpH YIOB/ICTBOPABAHE Ha M3MCKBAHMATA 3a HaJekKAHa padoTa Ha MMKpOMpekara, T.€. IpH
3a/10BOJIABaHE Ha MOTPeOMTETMTE C HEMOJIEKall Ha peryjMpaHe TOBap. Cla3BaHe Ha ONpe/Ie/eHH
OrpaHHYEHHS OTHOCHO peryJupaniure MOTpeOUTEeNH, aKyMyJMpalluTe MW NPOU3BOJACTBEHHTE
MOIIHOCTH. 3a pellaBaHe Ha MoJie/la € ChCTaBeHa nporpama B cpeja Ha Matlab ¢ ynoben rpapuuen
norpebutencku uHTepdeiic. IpuBeeHn ca pe3yaTaTH OT M3C/IEABaHH XapaKTEPHHM 3@ Pa3TH4HH
ce30HH pabOTHM M TIOYMBHH JCHOHOLIMA. AHaIM3BT Ha pE3yNTaTHTE TOKa3Ba IOJE3HOCTTa Ha
pa3paboTeHUTe MaTeMaTHYECKH MOJen M noTpeOMTe/NcKa nporpamMa 3a LENMTE Ha TUIaHHpaHe M
ympagjieHHe Ha QYHKIIHOHUPAHETO Ha MUKPOMPEXKHU. TpYIbT € ¢ HAyUHH U C NIPUIIOKHHU IPHHOCH.

54. Aranues B.. Crounos /1., Bb3aMOKHOCTH 32 BKIIIOYBAHE Ha JOMBIHUTEIHU €1EKTPOSCHEPIHitHH
M3TOYHMLM MnocpeicTBOM chbinecTByBamd BJI, Hayuna Koundepenuusa ED2012, COopHMK
noknaau, c. 6-10, Cozonon 2012.

B cratudta ce wu3cielBa RBB3IMOKHOCTTa 3a [NPUCBEAMHABAHE HA  JOIBJIHHTEIHH
€NEeKTPOSCHEPrHiHHH M3TOYHULUM M HOBHM EJIEKTPOKOHCYMATOpPH KbM CBIUCCTBYBALUM BB3AYLIHH
enektpornpoBogHH auHuM (BEJI). B pesynrar Ha TakoBa NpUCheAMHABAHE € Bb3MOXKHO J1a ¢€ NOBULIM
TOKOBOTO HAaTOBapBaHe npe3 onpejesieHd ydactbid Ha BEJL. 3a Tax e HeoOXonumo na ce OLEHH
BB3HMKBAIIMAT MaKCHMMaJieH MpoBec MpH HOBaTa MaKcMManaHa paboTHa TemmepaTtypa M TOH jaa ce
OLIEHH 110 OTHOIUCHHME Ha JIOMYCTHMHUA. 3a LesTa € pazpadoTeHa METO/MKA, ChABPIKaIla H3YUCICHUA
no u3seaeHH GOPMYTH 3a ONMpeaesHe MOBHILICHHETO Ha paboTHATa TeMIEparypa, ChOTBETCTBAIINA
VBEJIMUEH MPOBEC, HEOOXOMMH NPOBEPKH H BB3MOKHH PEIICHHS 38 KOHKPETHH TEXHUYECKH MEPKH —
JOMBJAHUTEIHO HATATAaHE Ha TMPOBOJHMUIUMTE MNPH BBH3MOXKHOCT, pa3MecTBaHE Ha CTBIOOBE HIIH
NOCTABSIHE HA JIOTIBJIHUTEIHH Hocely cTh10oBe. [IpuHOCHT e HayyeH, NPHIOKEH H METOTHYECH.

55. 3amHTHIH J1OKTOPAHTH:

3BEHO, B KOETO €

3alMTHI IOKTOPAaHT PwkoBoauTEN(H aTa Ha 3aliMTa
i A p A () A npoBeleHa 3allHTa
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Benuuko Llgeranor | gou. J-p Jumo | 10.11.2016r. Kareapa

ATaHacoB Crounor, npod. a-p ..EnekrpoenepreTuka‘,
Banentun Kones E®, TV-Codus

Hukona Hepenuer | nou. 1-p Jumo | 3.10.2017r. Karenpa ..EnexTpoe-

Hukonos CTounos Hepretuka“, E®, TV-

Codus

Becenuna Pocenosa | pou. a-p Humo | 15.11.2018r. Kareapa ..Cucremu u

Tpauuera CrounoB, pou. Aa-p ynpaenenue”, @A, TVY-
Teodana [1ynera Codus

PesynraTeT Ha TO3M TpyA MpejcTaBisBa HM3rpaKJaHe Ha TPUMa YHEHHM (M3clieloBaTeld M
[IpenojaBaTe/Ii) KOMTO JaBaT ChUIECTBEH IPHHOC 3@ KOMIIAHUMTE B KOMTO pabOTAT M 32 pa3BMTHETO Ha
HaykaTa M BMCLIETO 0Opa3oBaHMEe B 00JacTTa Ha €leKTpOeHepreTukara y Hac. EAMHMAT oT Tax (a-p
uwxK. Huxona HukonoB) Bede jBe TrOAMHM MOJ30TBOPHO pabOTH Karo TIJlaBeH AacHCTEHT Mo
eNeKkTpuyYeckH MpexxkH M cucteMd B E®@ nHa TVY-Codmusa. [Ipyrute apama 3acera ca XOHOpYBaHH
npenojiaBaresd B YHHMBepcuTeTa. [IpHHOCBT € HayyHO-METOJMYECKH ¢ XapaKTep Ha Cb3/aBaHe Ha
HayyHa LIKOoJa.

56. Yyactue B npoekt ..lloaroroka Ha TecTOB MoOJeN Ha e€JIEKTpOCHepruiHaTa cHcTeMa 3a
BbBeskaaHe B LIV Ha CodTyepeH makeT 3a IUIaHMpaHe Ha TIeHepauusra Ha
eJIeKTpoeHepryifHaTa cucTemMa B naszapHa cpeaa’. Ilepuwon Ha m3nbinenune: X.2009 — 11.2010r.
Boanoxuren: Xapayep uzaiin OO/L.

[TpoeKThT Le/H U3rpaxaaHe U TECTOBU M3MUTAHUSA Ha MOJIEN Ha eeKTpoeHepruiHaTa cuctemMa
Ha bwiarapus, koifto na 6vae usnomspad B ,CodTyepeH naker 3a IUlaHMpaHe Ha reHepalMsATa Ha
eleKTpoeHepruifHaTa cucrema B mnasapHa cpeaa” (Siemens Scheduling Applications), uueto
uHcTanupaHe U BHejapsBaHe B LY npu ECO-EAJL e Guno npeacrosmo. KaHauaaTsT € y4acTan B
W3rpakJaHeTo Ha MO/ieNla, TECTOBMTE M3NMTaHKWA W aHalu3a Ha NoJy4yaBaHHUTe pe3y/ITaTH. ¥ CTAHOBEHU
ca HeIOCTaTblH Ha MBPBOHAYalHO MpeplaraHata oT pa3paldoTdulMTe OT Siemens CTPYKTypa Ha
Mozesa, KOMTO Te BIOC/IeACTBHEe ca oTcTpaHuiIu. PaspaboreHa e MeToaMKa 3a W3MOJI3BaHE Ha
coTyepHHs NaKeT NpH ONEPaTUBHOTO MjaHUpaHe Ha pekuMute Ha EEC.

57. YuacTue B IpoekT “AHa/IH3 H OLIEHKA Ha aBapUIHOCTTA HA E/IEMEHTHTE OT €JIEKTPONPEHOCHATa
mpexa’. [lepuoa Ha usnbanenue: X.2016 — V.2017r. Bu3noxuren: ECO-EAJL, Iloroop No
5031/1/10.10.2016.

B TO3M MNpoeKT ca MpOoyYeHH CBETOBHHTE TPAKTHKM 3a ONpeaeclisHe W MOBMIABaHE Ha
KauyecTBOTO Ha elleKTpocHabasBaHeTo. M3BbplIeHH ca OLEHKA W aHANW3 Ha paznuyHuTe (akropu,
BIMSEUIA BbPXY aBapHHHOCTTa Ha €JEMEHTHTEe OT eJICKTPONpPEeHOCHAaTa Mpeka Ha Bbiarapus Bb3
OCHOBA Ha apXMBHpaHa cTaTUCTHYecKa MH(OpMalMs 3a U3TeKbJ JeceTroaulieH nepuoa. B pesynrar
ca MpeIOKEHH TEeXHHYECKH W HOPMATHBHH W3MCKBAHMS, CBIIO M YCBERBPIIEHCTBAHH MPAKTHKH,
LeJIsALIH nojo0psaBaHe Ha Ka4ecTBOTO Ha e/leKTpocHal 1siBaHeTo.

58. Yyactue B mpoekT Ha Tema ,Mojenu 3a ONTHUMAaJHO YNpaBIEHHE Ha €HEpruiHuW pecypcu”
(npoekt 12111/10065-08 — cecus 2012, BeTpemeH KOHKYpc 3a HaydyHM H3cie/lBaHus Ha TVY-
Codmusa). Ileproa na wznennenue: anpua 2012 —rouun 20131

To3n mpoekT e peanusMpaH B TOMOII Ha HM3CIEABaHMATAa Ha JOKTOpaHT MHX. BecenuHa
TpamnueBa u e pa3zpaboTeH CbHBMECTHO ¢ Hes M ¢ Joll. A-p uHXk. Teodana IlyneBa ot katenpa

Mrsamarsrr 73 srrrsannmarrrra’t sy A A TTasr svarma An smanaals ~N
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koopaunupana padora Ha KELL, [TABELL u BEU B cherara Ha EEC: 6) 3a onTumanen AMcrneYMHr Ha
MOILHOCTH NpPH OFPaHUYEHHs Ha MPEHOCHHUTE CMOCOOHOCTH M B) MOJeEI 3a OlleHKa W ONTHMH3AIHA
M3MON3BAHETO Ha M3rpajaeHy akymynupamu mowHocTd B EEC. [lonydenu ca TeCTOBH pe3yJiTaTH Mpu
m3nompaHe Ha peandn EEC. OnpeneneHo e BIMAHMETO Ha pa3MYHMTE BUAOBE OrpaHHYEHUA
(banaHcoBM, OrpaHMYeHHMs CBbpP3Balld pa3IHYHUTE BPEMEBH MHTEpBaIM U  (DYHKUMOHAIHH
OrpaHUYeHMs, MPOU3THYAILM OT €CTECTBOTO Ha arperaTuTe MOAIeXally Ha ONTHMATHA KOOPAMHAIIHSA)
BBpXY MOJY4aBaHOTO ONTHMAIHO pelieHre. MoJiennTe ca pealn3upaHd KaTo NPUIOKeHHs ¢ ya100eH
notpebutenckn uHTepdeiic. [IpoMeHn B chcTaBa Ha arperatuTe M/MIM TMEpPHOAMTE Ha TJIAHHpaHe
morar jJa ObJaT 0TpazsiBaHH JIeCHO.

59. Yuactue B mpoexkt BGO51PO001-3.1.07-0063 "AxTyanu3upaHe Ha y4eOHM IporpaMu Io
eleKTpoTeXHuueckd cneunanHocTy B TY-Codus B CHOTBETCTBHE € HM3MCKBAaHMATA Ha
ousneca". [lepron Ha u3nbadenue: VIIL2013 — X1.2014r.

KanaunarsT e akTHUBeH y4acTHMK B TO3M oOpazoBateneH mpoekr. Unen e Ha KomucuaTa no
chrylacyBaHe Ha ydeOHUTe nporpaMu kbM E®. PrkoBoauTen e Ha paOoTHHTE IpyIH 3a aKTyallu3alus
Ha y4eOHHTE NporpaMu Mo IUCUUIUIMHUTE . EnekTpuueckn Mpexu W cucteMu™, ,EnekTpuyecku
MpEKH Ha HACCJICHHUTE Mmecta” W .,PC)KHMH Ha eJIeKTp()EHepI‘I/]ﬁHPITe CUCTEMH". H]JI/IBJ'U[K']:J'I € Karto
BBHIIHM ekcnepTH BojewM crneunanuctd oT ECO-EAJ] w ot YUE3 Pasnpenenenue EAJl. ABTop e Ha
aKTya/IH3HpaHud H HOBH y‘leﬁHH MAaTE€pHaliv 110 TE3H AHUCLHIIIMHHA.

60. Yyactue B mnpoext BGO51PO001-4.3.04-0042 "OpraHuzauMoHHa H  TEXHOJIOTHYHA
HH(pacTpyKTypa 3a yueHe Npe3 LeNHs KUBOT M pa3BuTHE Ha KommnereHumu'. [lepuwon Ha
usnbaHenue: [11.2013 — VI.2014r.

KanaunarsT e akTHBEH Y4aCcTHMK B TO3M oOpazoBatesieH npoekT. Kato excnepT no odyyeHue B
CBOTBETHHTE 00JaCTH HAa 3HAHMETO TOH OTroBaps 3a pa3pabOTBAHETO HA EJIEKTPOHHUTE Y4eOHH
MOJIYTH MO AMCUMIUTHHHUTE ,ENEKTPHYECKH MPEXKH U CHCTEMH NPH JCUEHTPATN3HPAHO NTPOU3BOJCTBO
Ha ejeKTpu4ecka eHeprus™ M ,.PazBurTue Ha enexTpoeHepruiHuTe cucTeMu™ . ABTOpP € Ha YeTUpHu
MOJ1y/1a 3a €JIEKTPOHHO 00y4eHMe NO NbpBaTa AMCLIMILUIMHA M Ha IeT 110 BTopara.

61. Yuactue B Ilpoext BGO5M20P001-2.002-0001 na MOH ,,CTyaeHTCKH MPpaKTHKHK .

To3n obpaszorarelleH NPOEKT 1ETH 3aMo3HaBaHe Ha CTYJACHTHTE C TMIHMYHATa JAEeHHOCT Ha
KOMMaHHH B 00JacTTa Ha CHOTBETHATa CIMELMATHOCT W M3rpaXkJaHe Ha MpaKTHYECKH YMEHHs 3a
pabora. KanauaareT e OMs1 akaaeMHyeH HacTaBHHMK Ha 19 cTyneHTH B nepuoia (eBpyapH-HOEMBpPH
2017r. Te ca mpopenu craxosete cu B YE3 Pasnpenenenue bwarapus AJl, ECO-EAJl v apyru no-
Manku GupMu.

62. YuacTHe B MEXKIYHApOAHHUS TIPOEKT ,,MIHOBallMM M BBPXOBM TEXHOJOTHH 32 OKOJHATa cpea M
Bb30OHOBAEMHTE €HEPruH”, peanuszupaH B naptHbopcTBo Mexay PDPOE npu TY-Codus u
®pankodonckara Yuusepcutercka Arenuus — AUF, B nepuona 2013-2014r.

B u3nenHeHwe Ha AeHHOCTHUTE MO NMPOEKTa, KaHAMJAATBLT € Oun Komanauposad oT 14.09 1o
21.09.2013r. B aenmaprameHT ,ENeKTpoTexHHKa M eHepruiiHm cumctemu™ Ha FEcole supérieure
d'électricit¢ (SUPELEC) B ITapuxk, xbaeTo ce € 3ano3Haj ¢ NpOBEXKJaHHUTE TaM H3C/eIBaHUs U C
0o0yueHHMeTO Ha CTYAEHTHUTEe B 00JacTTa Ha pPa3BMTHETO Ha €JEKTPUYECKHUTE MPEKHM M CHCTEMH BbB
Bpb3ka ¢ npolieMHuTe NpH NPUCHIAMHABAHETO Ha MpousBoAMTenH, usnoaseamin BEW. Cw3nanenu ca
KOHTAKTH ¢ ()PEHCKH H3CIIEIOBATeNH M TperoJaBarTelld, KOUTO ca MpeAnocTaBka 3a Jpyrd Obaemu
CHBMECTHH M3CIIEI0BATENICKH W 00pa30BaTeIHH MPOEKTH.

63. YuacTue B MesKIyHapoaHus npoekT .,Cross Border Implementation of Innovative Cost Cutting
Téchnologies™. T i ‘ B
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B KayecTBOTO Ha YYEeH-GKCIIEPT [0 W3II0J3BaHE HA BBH3OOHOBIEMM M3TOYHMIM Ha
€JIEKTPOCHeprus mnpe3 nepuoaa sHyapu-mapt 2013r., KaHAMZaThT € y4acTBal W JIOTIPHHECH] 3a
ycreliHaTa peanu3allds Ha MeXAyHapoAauus HaydeH npoekT ..Cross Border Implementation of
Innovative Cost Cutting Technologies”. llenra Ha npoekra e HamMMpaHe Ha WHOBAaTHMBHM Ha4yMHM 3a
HaMa/lsBaHe Ha pa3XxOJMTe Ha NPOMHUULIEHH Npeanpustiis B obumHute bnaroesrpan, Iletpuy u
Kbpmxanu. ®unadcupad € no [Iporpamara 3a eBponeficKo TEPUTOPHAIHO CBTPYAHHYECTBO I 'bprus-
bearapus 2007-2013r., ¢unancupasa ot Esponeiickus ¢oHI 3a pPErHOHAJIHO pa3BUTHE H
HauroHanuuTe Gongoe Ha bearapus v ['bpums. Buanoxuren: MuctutyT OOIIECTBO HAa 3HAHUETO

64. YuacTue B MeKIYHApoaAHuUs npoekT ,.HayuHno-odpasoBatenno cwrpyanuyectBo Ha TY-Codus
¢ TeXHOJOrMYHU yHUBepcuTeTH B Konymous ™.

[TpoekrsT € 3anounan ot 2009r., npoabikaBa U € AbJrocpoyeH. B uznbiHenue Ha neHHOCTUTE
No NpoekTa, KaHAMAaThT € KoMaHauporaH npe3 centemBpu 2018r. B KonymOusa. B rpan Borora e
W3HECh] LMKBLI Nekuuu Ha TeMa ,M3nomseane na BEM B EEC na bwarapusa™ B yHuUBepcHUTETHTE
UNIMINUTO, Escuela Tecnologica Instituto Tecnico Central u Universidad Agraria de Colombia u ce
€ 3ano3Hajl ¢ MpoBeKJaHaTa Tam oOpa3oBaTelHa W M3cjeJoBaTelcka JeifHocT B obnacTra Ha
nanonzeaneto Ha BEW. VuactRan e m B paborata Ha Haii-ronsMata Hay4Ha W oOpa3oBaTesiHa
KOoH(epeHUMs Mo MHKeHepHH Hayku B JlaruHcka Amepuka — EIEI ACOFI 2018. nporeznena B rpaa
Kapraxena.

65. PekoBouTen Ha NpoekT Ha TeMa “MeTononorus M codTyep 3a onepaTHBHO KPaTrKOCPOYHO
NMpOrHo3MpaHe Ha lieHaTa Ha eHepruara Ha 3arBapsaumus arperatr B EEC”. Tlepuon Ha
u3nbiHenue: 20.07.2009 — 20.01.2010r. Bu3noxkuren: Xapayep duzaitn OO, M3nbauuren:
“Texuuuecku yHuBepceuteT — Codus — Texnonorun™ EOO/] no norosop No 1941-02

MopenupaHeTo W NPOrHO3UPAHETO Ha LIEHUTE Ha Pa3IMYHUTE €JIEKTPOCHEPIHHHH IPOLYKTH € C
rojasMa 3Ha4MMOCT NPH THPrOBUATA, NTPH TUIAHUPAHETO HA PEeXXMMUTE M NpH ynparieHueto Ha EEC B
peanno BpeMme. [IpoekTsT nenu paspaboTBaHe Ha MOJY] 3a IPOrHO3MPAaHe Ha lIEHAaTa Ha eHeprusaTa Ha
zaTBapsius arperat B EEC, koiito na ce umnnantupa B naketa Scheduling Applications. To3u naker e
Oun 3akynen ot Siemens M ce BHeapasa B ILUJIY nHa ECO-EAJl. ABTOPCKHMAT KOJIEKTHB TIOJ
PBKOBOJCTBOTO HAa KaHAMJAATa € MPOY4YH Bb3MOXKHUTE MOJE/M 3a pellaBaHe Ha 3ajadara M € ch3jall
METOIMKA, alITOPUTMH W U3YUCITMTEIIHU MTPUIOKEHUs ChITIACHO TEXHHYECKOTO 3a/laHue KbM JIOrOBOPa.

66. PekoBoauTen Ha npoekT “TIpoyyBaHe Ha eBpONeiCKHUTe NPAKTHKH 3a pe3epBUPAHE W aHANIW3 Ha
Haii-106puTe GanaHCUpally Nasapy M rasapv Ha criomararedHu yciayrd B ENTSO-E, kakto u
Ha elleKTpoeHepruiinug nasap B buarapus. Ilpeanoxenus 3a HOB MOAXO/ 3a pe3epBHpaHe B
EEC na bwarapus u 3a nogobpsiBaHe Ha eleKTpOEHEpruitHUs nasapeH Mojes Ha bbarapusa™.
ITepuon Ha uambaHenue: anpui 2011r — okromepu 20111 Beanoxkuren: ECO-EA/L no noroeop
No 16-11/1V/12.04.2011, MUznbaauten: “Texuudeckn yHuepcuteT — Codusa — TexHonoruu™
EOO/I.

M3BBpILICHO € TUTEPaTYPHO W JOKYMEHTAIHO M3CIe/BaHe 3a eTaluTe OT JHOepalu3MpaHeTo Ha
eNIEKTPOCHEPrHitHUA nazap B Obarapckara W B Apyrd EEC or cberaBa Ha obeaunennero ENTSO-E.
Pa3zrnexxnanu ca npelMd BCHYKO IIPAKTUKMTE 3a pe3epBUpPaHE Ha TPOM3BOJMTEIMTE B CTPaHH C
edexkTMBHO (yHKUMOHHMpAlU¥ Nazapd. AHajlM3MpaHa € OOBBP3aHOCTTa MEKIY pE3epPBHPAHETO H
DanaHcupaliuTe Tazapd. KaTto W MazapuTe Ha criomMarareiHu yciayrd. IIpe/uiokeHn ca M3MEHEHUs M
JOTIBIIHEHHUsl Ha eJIeKTPOEHEpPruiiHUA MazapeH Mojen Ha beirapus, BK/IIOYMTEIHO TEKCTOBE 3a
W3MEHEHHs M JIOTTBTHEHHS Ha HOPMaTHBHHU paznopealu. [lpeacraBenn ca npeasnaradd oT KoJeKTHBa
M3MEHEHHs B AeiHocTHTe M opranuzanmaTra Ha ECO EAJl u HEK EAJL, ¢ umocTtpupaHe Ha poiuTe B

ﬂnf—‘ll-"l"f\Ge‘}JQ LU CALTARN FIRﬂQUIITP T AUOTAMATUAZANALA R NENHUATATHLAG TTAKTAT TN TN TTNNAKT
I B 1w IFLILFLA WCINAVP . W DUPGIIN IS I WEV VIO L FIOE PO D VAN TGS IIETIAL fAV I I, 11V LV JE JIprsans
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(dakTH, [10KazaTelCTBA, aHalIM3M M MPELIOKEHUs [IOATMKHaXa KaHAWAata KbM pa3lUMpsBaHe,
3aabia0o4yaBaHe M 00oOllaBaHe Ha TEOPETHYHUTE M MPHIOKHH pE3VITaTH, KOETO CTUMYIMpa
CB3JaBaHETO U W3aBaHETO Ha TpyaoBe NoNo 2+4.

67. Pokopogurenn Ha npoekt “Meroa  3a  paBHOBECHO 3allialllaHe 3a  [OJ3BAHE HA
€JIEKTPOIIPEHOCHATa MpeXa OT HallMOHAJIHK M 3aArpaHu4HM nonsysarenu: IIpunoxumoct npu
roieMH OO€IMHEHUA OT HaluMOHaIHM chcTeMH.” Ilepuoa Ha m3meianenwe: V.2008 — 1.2009r
Bu3noxuren: ECO-EA]L, lorosop No 24]/1/15.05.2008.

B paspaborkara ce: 1) w3narar TeopusTa M NPaKTHKHUTE 3a OMpejAeNsHe M TOJAENAHE Ha
pa3xoJMTe 3a MOJN3BAaHE Ha ENEKTPOMPEHOCHHUTE MPEXHM; 2) MpeACcTaBs U WIKOCTPHpA CHUIHOCTTAa M
aNropuTHEMa Ha MpeularaHus OT KaHaujaata ,,MeTon 3a paBHOBECHO 3amiamiaHe.....”; 3) ycTaHOBABAT
Haii-BeposTHaTa U Bb3MOXKHO Haii-BHCOKaTa pa3MEpHOCTH Ha MOJIelia 3a CeBepHaTa M K0JKHATa YacTH Ha
mpexara Ha UCTE, koiiTo na ce W3mon3pa mpH NMPUIOKEHHMETO HAa MeToaa; 4) YCTaHOBAT 00eMuTe,
HW3TOYHHLIKTE, MOCOKHTE, YecTOTaTa Ha 0OMEH M YI0CTOBEpSIBaHE Ha MU3XOJHUTE J1aHHH, HEOOXOIUMH 3a
BHEApsBaHe Ha MeToja; 5) OUeHABAaT HEOOXOAMMHMTE KOMYHUKALMOHHH CIOCOOHOCTH U
Bb3MOKHOCTHTE Te3M 00eMH JaHHM Ja ce oOpaboTBar B CHUIECTBYBALUMTE [Ba KOOPAHWHALIMOHHU
LIeHTbpa; 6) AaBaT ce MPenopbKU OTHOCHO MOCIIE0BATEIHATE CTHIIKK 32 BHE/ApPSABaHE Ha METOda WIIH
3a aJITePHATUBHH Bb3MOKHOCTH. HAKOM OT moyyudeHMTE pe3yiITaTH ca M3MOJ3BaHM KaTo OCHOBA Ha
Tpyaose NoNo 15 u 16.

68. PrkoBoauten Ha npoekt .PaspaGorBane Ha o0pasenl 3a JMHaMMYHH LEHM Ha
enekrpoeHepruara’. Ilepuoa Ha wanwanenue: anpun 2012r. — aekemepu 2012r. Bwanoxuren:
ECO-EA/l no morosop No 22-11/1V/06.04.2012, Uznbauuten: “TeXxHHYeCKH YHHBEPCUTET —
Codus — Texnonoruu™ EOO/L.

M3pbpuieHo e mnpoyuBaHe, aHA/lW3 M CHCTEMAaTHU3WpAaHE Ha JIMTEPATYpPHH M3TOYHHULM 3a
CBLIECTBYBAIIMTE LIEHOBH 00pa3uu (nmapajaurMu) 3a npeoOpa3zyBaHe W NpeHacsiHe Ha Pa3XojMTe Ypes
LIEHUTE 3a €JIGKTPOCHEPrHs M CBbP3aHUTE C Hesd YCIAYTH. B TOBAa YHMCIO pe3epBHpaHe, peryliupaHe,
npeHoc. pasnpeaeneHue U cHabasBaHe. Pa3paboTteH e HOB LeHOBM o0pasell Ha IMHAMUYHH LIEHH BbB
Bcekdh Bv3en Ha EEC, kouto paa jocturar a0 KpaidHUTE MOTPeOHUTENH €HOBPEMEHHO ¢
enekrpoeHeprusra. [lpeanarar ce CTBNKM 3a TEXHOJIOTHYHO M HWHCTHTYLMOHATHO pa3BUTHE W
u3non3paHe Ha oOpaseua Kato CpeacTBO 3a INOBUIIABaHE Ha OOLIECTBEHOTO Onaronoiayyue npu
nazapute Ha enektpoeHeprus. Llenu ce TpaHcdopMmHpaHe Ha cerallHuTe Hee)MKacHM TNasapy U
NpeBpbLIAHETO WM B MHCTPYMEHT 33  MKOHOMMYeCKM e(EeKTHMBHO  YNpaBjleHME  Ha
€JIeKTPONPOU3BOJCTBEHUTE arperard Crope] ’KeJlaHHMeTo Ha MOTpeOMTeNIHTe Ja IUIAaTAT OolpejesieHa
lIeHa B OMpeJAeNeHO BpeMe, NMpH OTYMTaHE BIAMAHMATA HAa BCHYKM OrpaHMYaBallld 3aBUCHMOCTH:
0anaHCOBH, arperaTHH, KJIOHOBH. OlieHEHa € MPHJIOKMMOCTTa Ha JMHAMHYHMTE LIEHH B Ipoleca 3a
o0e/IMHsABaHE Ma3apa Ha elleKTpoeHeprus B EBpona, KakTo W BB3MOXKHOCTTA 3a CHAKHMTEICTBO Ha
pa3/IMYHK HALMOHAJIHM CHCTEMM Ha leHooOpaszyeaHe. PazpaboTkara e cBbp3aHa C NpPHIOKEHHE Ha
pe3ynratute Ha Tpyad No 7 M mpejacTaBeHaTa Mo-paHO 3asBKa 3a nareHT “MoMeHTasleH mnazap Ha
€IIEKTPHYECTRO .

69. PrkoBoauTen Ha npoekT ,,MeToauKka 3a IUIaHMpaHe Ha NOLIPbKKATA Ha paslpele/vTe/nHaTa
Mpeka Bb3 OCHOBA Ha PHCKAa OT OTKa3H Ha MPEKOBMTE €JIEMEHTH M NOCIEACTBHATA OT TAX' .
[Tepuoa Ha u3nbnHenue: Mapt 20151 — HoemBpu 20151 Br3noxuren: YE3 Pasnpenenenne A/l
no aorosop No 15038/12.03.2015 m-y HHUC npu TY u YE3 Pasnpenenenue AJl

H3B’bpl.lleH0 € JIATCPATYpHO MNpOYy4YBaHC OTHOCHO CTOMNaHHCBAHCTO Ha AaKTHBH OCHOBaHO Ha
pPHUCKAa H CBBPEMEHHUTE TIOAXOAH NPH TNOAABPKAHE Ha CIIEKTPOPasnpeACIUTCITHUTE MPEKH. Ha Tazm

R mmmamassa A ST A TAT AT AMIITATIANA FTA  TISAT MEAAAMTLAMUA MY A TTAAIATIAAT TT TTMATIMATATTIIMA A
ULHUBA 1IPM CbUUPASABAHT LU AAPAKICPACVIMANIC Hd APYMCLIBULIL Bb3JIUANIT/ M LIpARJlaladynic Ul fAaciu
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CpeacTBa 3a MNOMTBPXKAHE HA €JIEKTPOEHEPrHHHHTE CBOPBAKEHHS € pa3paboTeHa MeTOAMKa 3a
TUIAaHWpaHe Ha MOMIBPXKAHETO Ha pasMpe/e/IMTeIHaTa Mpeka, OCHOBaHa Ha pPUCKa OT OTKasH M
NOCNEACTBUATa OT TAX. IlpeAcTaBeHH ca WIOCTPUpPALUM NPUMEPH 3a HEHHOTO MNPHIOKEHHE H €
oueHeHa e¢ekruBHocTTa H. [lokaszaHO e CbCTaBAHETO Ha ONTHMAJHM [JIaHOBE 3a NOUIbPIKaHE,
OTpa3sBalld OrpaHHYEHHATAa Ha (MHAHCOBHTE, EKHMITMPOBBYHMTE M TPYAOBHTE pecypcH. [lanenu ca
NpeANUCcaHus OTHOCHO BbBEXK/IAHETO M HaYMHa Ha WU3IT0JI3BaHE HAa METO/IMKATA.

70. PokoBOAMTEN HA MPOEKT ,,AHAaJW3 Ha TEXHUYECKHTE NapaMeTPpH Ha MPEXKH CPEJIHO H HHMCKO
HalpeXXeHWe Ha TEepUTOPUATAa Ha JIMLUEH3a BbB BpPb3Ka C YCJIOBMATA 3a MPEHOC Ha
enexktpoeHeprus”. [lepuoa Ha usnbiaHenue: aBrycT 2015r — anpun 2016r. Beznoxuren: YE3
Pasnpenenenne AJl no noropop No 15-183/28.08.2015r.

[Tpoy4eHO € MCTOPHYECKOTO pa3BUTHE U CbBPEMEHHOTO CHCTOSHHME HA MOJXOAMTE, METOJUTE H
CpeJCTBaTa 3a OnpenesHe Ha 3aryOuTe B €leKTpopasnpeae/MTeIHUTE MpexkH no ceeta. IlpeanoxeHn
ca mbHH (6e3 onpocTABaHHMsA) MOJIENH 32 H3YKUCI/IIBaHEe HAa TEXHHYECKUTE 3aryOu Ha akTMBHA MOILHOCT
W €HEprus B €JIEMEHTHTE Ha ENEeKTpopasznpeaenuTenHuTe Mpexu. Te nos3ponsBaT M3YMCIsSBaHE Ha

 MOMEHTHHUTE WJIH MHTErpUpPaHH 3a 4ac, 3a JICHOHOLIHE, 32 Mecel| TeXHHYECKH 3arydH 1o 1ecT BHIa

MpEKOBH E€IIEMEHTH: MpeXa CpPeHO HarpexeHue, TpadornocTtoBe W Bb3JIOBH MMOJACTAHIMH, MpeKa
HHCKO HampeXeHue (3a MmoTpeOMTeNM W/MIIM 3a YIUYHO OCBETJIEHHE), NMOTPEOUTE/NICKH OTKIOHEHHS,
eNeKTPOMEPH M JIPYTH TEXHHYECKH 3aryOM. AHalW3MpaHa € NPHI0KHUMOCTTa Ha CHUMETPUYHHMTE H
HeCHUMeTpH4YHHMTEe MojenH. IToka3aHu ca XapaKTepUCTMKM Ha paslIM4HH MOJEIMpALlH M3YUCIUTETHH
cpeau. TlpuBesieHH ca pelleHH NPUMEPH OT peaHH MpexH. B TeueHue Ha npoekra e paspaboTeH
OpPHMIHHallEH AHAJIMTHKO-eMITMPHYEH MOjeNl 33 M3YMC/ISBaHE Ha TOJAMIITHHUTE TeXHHYECKH 3arydoM mno
eNIeKTpOpasnpe/Ie/IUTeTHUTE MpPEXKH, KOWTO MMa 3a LesJ TNpHONM3MTEHO M3YUCIABaHE HIIM
TIPOTHO3MpaHe Ha TOJMIIHUTE TEXHUYECKH 3aryOM Ha aKTHBHA €HEPrHs N0 MPEXMTE CPEAHO W HHUCKO
HanpeXXeHWe Ha ONepaTHUBHUTE LIEHTPOBE B CIIy4auTe, KOIaTo He MOraT Ja ce Mpujarar NnpealoKeHuTe
TOYHH MOJeNH. B TO3M MojeNn roJWIIHMTE TEeXHHYECKH 3aryOM BbB BCEKM ONEPaTUBEH LEHTHP
NpejCTaBIsBAT CyMa OT TIOJAMIUHMTE 3ary0M B YETHPH OCPEIHEHH €JIEMEHTa OT CBhOTBETHATA
eneKkTpopasnpeaenuTeHa Mpexa (enekrponposoan CpH, Tpadonocrose, enexrponpooaun HH u
NOTPEOUTENICKH OTKJIOHEHHs), KOMTO Ce ONpeeisT upe3 M3BEJACHH MaTeMaTHUYeCKH (OpMYyIH.
Hanpagenu ca npeuiokeHus KbM eleKTpopasnpeaeTuTenHuTe apyxectsa U kbM KEBP, kouto kacast
NeHHOCTHTE MO HamansBaHe Ha 3arybure. CbOpaHUTe M CUCTEMATU3MPaHH B OKOHYATETHMA JA0KIaA 10
TO3HM MPOEKT (PaKTH, J0Ka3aTeNCTBA, MOJAEIH, aHAIU3M M MPEUIOKEHUA NOATHKHAXa KaHIu1aTa KbM
pazliMpsiBaHe, 3aabndoyaBaHe M obolOllaBaHe Ha TEOPETUYHUTE M TIPHIOXKHH PE3Y/ITaTH, KOETO
CTHMYJIHpa Ch3/1aBaHETO W M3aBaHeTo Ha Tpyaose NoNo 6, 8, 10, 37, 40.

71. PbKOBOAMTEN Ha MpOeKT ,.OnpenensHe pexkuMa Ha eHepruiHUTE KOPUIOPH 33 Bb3CTaHOBABAHE
Ha Obirapckara eneKkTpoeHepruiiHa CUCTeMa Ype3 CUMYJIallMM M aHaTWTHYHH M34HCIEeHMA.”
Ilepuon nHa u3nbinenue: centeMBpH 2016r. — nexemepu 2016r. Beznoxuren: ECO-EAJL no
noroeop No 046-11/1¥/10.09.2016, Usnennuten: MHCTHTYT “O01IECTBO HA 3HAHUETO™

B npoekra ca npoyyeHH MCTOPUATA U CbBPEMEHHOTO HMBO Ha 3HAHWSA OTHOCHO IJIAHOBETE 3a
pb3craHoBsiBaHe Ha EEC. Pasrnenanu ca ompeaeneHUTE OT Bb3NOXKMUTENS E€HEPrUHHH KOPHIOPH 3a
Bb3cTaHoBiBaHe Ha EEC M 3a TAX ca M3BbpIUEHH CHUMYJIAUMOHHH W aHAJIMTHYHH HM3YHCIIEHUS BLB
BPBb3Ka C MMOArOTOBKaTa Ha HoBaTa Bepcus Ha "[lian 3a Bb3craHorspaHe Ha EEC na bwarapus, cien
Te:KKM apapuu”. [TpoBepeHa € JONMYCTHMOCTTAa W Ha JAPYrH aBapHiiHH KOpHAOpH OT cheeanute EEC u
aBapUiHH KOPHIOPH OT MECTHH CTApPTOBH M3TOUHHIM. Upe3 aHATMTHYHHU M MOJEITHH M34YHCIIEHUSA ca
OlICHEeHW HHBaTa Ha HanpekeHWe, HeoOXOAUMOCTTa OT KOMIIEHCHMpAIM PEaKTOpH M OTCTpaHsBaHE
ONACHOCTTAa OT I0fBa Ha caMOBb30Oy:KlaHe Ha reHeparopute B craproeute BELl Ouenenu ca

BB3MOKHOCTHTE 3a I[YCKaHe Ha TO0JIEMH aCHMHXPOHHH JIBHTaTed 3a COOCTBEHMTE HYXKIM Ha
Page 34 of 48



npuoputeTHute TELL kato e 0o0bpHAaTO BHUMaHME Ha KOPMZOpa OT HaH-c1abMs CTApTOB H3TOYHHMK OT
BEL] "Cryznen knaaenen" no TELL "Mapuua M3tok 2". B pesynTar Ha u3cieBaHMATa ca HalpaBeHH
NpenopbKM 3a YCHBBPIUGHCTBAHE Ha paspabOTeHHs OT Bb3/IOKMTENA NpoekT Ha HoB "llnan 3a
Bb3cTaHoBsBaHe Ha EEC Ha buarapus™ u Ha MeTOA010rMATa 3a pa3padoTBaHe Ha Clie/IBalllMTe TAKMBA
TUIaHOBE.

72. PEKOBOJMTEIN W OCHOBEH aBTOP Ha MEXIYHApOIHHUS HayueH mpoekT “TIpoyuBaHe Ha no3uuuATa
¥ MHEHHETO Ha (DPEHCKHTE YHYEHH M CMELHUATMCTH OTHOCHO Bb3MOXHOCTHTE 3a YCTAHOBSBaHE
Ha NPEHOCHH TapH(H, KOUTO PABHONOCTABAT HALMOHAIHMTE M NPE3rpaHHYHUTE M0J13BATE/IH Ha
npeHocHata Mpexa.” IlpoekTbT e ¢uHaHcupaH upe3 cTuneHaAMs Ha PpankodoHckara
Vuugepceurercka Arenuus (AGENCE UNIVERSITAIRE DE LA FRANCOPHONIE - AUF) u
e peanusznpan B JlaGoparopusTa no eneKTPOTEXHUKa M CHI0Ba enekTponuka Ha Jlun (L2EP de
Lille) b ®@panuus, npe3 neproaa 23 anpun — 20 ronu 2010r.

OCHOBHHTE pe3y/TaTH OT TO3H MPOEKT ca onucaHu u 0b6obmenu B Tpya No 15, koHTO € Heros
MPOAYKT.

73. PrkoBoauren Ha Obarapckus ekun Ha NEPLAN AG M OCHOBEH NOAM3IBIHHUTEN MO
MEXKIYHApPOJHHUSA HayqyHO-TipuiokeH npoekT “Ch3lapaHe Ha 0asa JaHHM M JIOCTaBKa Ha
crenManu3upan codTyep 3a W3YMCIABaHe Ha HACTPOHKHM 3a peneitnu samuth B EEC”. Tlepnoa
Ha u3neiHeHue: aBryct 2015r. — anpun 2017r. Bw3noxuren: ECO-EAJl no poroeop 3a
obuecTeena nopbuka No 32-11J1V/26.08.2015, Usnwauuren: NEPLAN AG, Zurich CH

OcBeH OTrOBOPHOCTUTE BbB Bpb3Ka € KOOpPAMHALMATA H aJIMHHHCTPUPAHETO Ha MPOEKTa
KaHIMJAThT € pPBKOBOJMJI MOJAEIMPAHETO Ha [JIaBHATa €JIEKTPONPEHOCHA MpeXa 3a Lel|Te Ha
M3MUTAHUATA Ha Ch3/ajieHaTa Oasa JaHHM. Y4acTBall € M NnpH o0ydeHHeTo Ha cnenuanucth ot ECO-
EA]JI 3a paboTa ¢ Hes.

74. Ilpuennyane Ha cpejacta 1o goroeopu kbM HUC npu TY-Codus u TY-Codus-TexHonornu
EOO/L.

[Ipusneuenu ca obmwo 157 600 ne. To3u pesynrar cb3lale OCHOBa 3a pa3paboTBAHETO Ha
APYTH TPYAOBE C HAYYHH U NPUIOKHH TIPHHOCH.

75. Cronaos /., Anes K., Pexxumu Ha enekrpoeHepruiinu cucremu, Codus, Usnarencrso na TV-
Codus, 2011, 315 cTp., ISBN 978-954-438-941-3.

To3u ywebuuk e pazpafoTeH B CHOTBETCTBME ¢ yuyeOHaTa nporpama [0 3aJb/DKHTENHATa
JIMCLMIIIMHA ,.PEKNMH Ha €NEKTPOEHEPIHITHUTE CHCTEMH™, KOATO € YacT OT YTRbp/JAEHHA ydeOeH IiaH
3a OKC bakanaeep no cneuuansocTta ..EjekTpoeHepreTHka M enekTpood3aBexkaaHe”, MOV
Enexrpuuecku Mpesku u cucteMu”. [lo onpenenesy TeMH ChIbPAKAHHETO U HUBOTO Ha U3JI0KEHHETO
HAJAXBBLPIAT W3UCKBaHMATa Ha ydeOHara mporpamMa M MOXKE Ja €€ HM3M0N3BAaT 3a JOMBJIHHTENHA
CaMOCTOSATENIHA NOArOTOBKA. EJHOBPEMEHHO € MNpeIHAa3Ha4eHUETO CH KaTo Y4YeOHMK, TO3H TPy
NpeACTaBiIsBa MMLPBOTO ITBIHO W3/IOKEHHE Ha MpPeJMETa 3a Onpe/ieNsaHe, ONTHMU3UPaHe U yIpaBlieHHe
Ha YCTAHOBEHHUTE PEKMMH Ha eJIEKTPOEHEPTUiHUTE CUCTEMH TIPU YCIIOBUATA Ha TMbepaiv3upaH rnasap
Ha eJeKTPOEHEPrus, KOeTO € U3/1a/leHO Ha OBJIrapCKH e3HK.

B nupBa r1aBa ca CHCTEMaTH3MPAHH OCHOBHH CBE/ICHHS 3a €JIEKTPOCHEPIMHHUTE CHCTEMH U 3a
NPOMEHHUTE B TEXHHTE aJIMHHHUCTPHpAILX CTPYKTYPH, OpraHM3als W VIpaBleHHe, HANOXKEHH OT
nasapHara nubepanusanus. Bropa rnaea pasriexia aucneuepckoro ynpasienue Ha EEC — HeroBute
(GyHKUMM W OpraHW3alus, pelaBaH|Te 3aa4M. U3M0/13BaHUTE KOMYHHKALMOHHH, MH)OPMALIMOHHH H
ynpapispaiy cucteMi. OCHOBHUTE IIaHHPALLK I€HHOCTH Ha JIMCTIEYEPCKOTO YIIPAB/ICHHE, CBBP3aHH
¢ MpOrHo3WpaHe Ha TOBapWTe, TUIAHMPAHE Ha pa3nojaraeMoCTTa Ha arperaruTe W eJIeMEHTHTE Ha
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eNIEKTPOIIPEHOCHAaTa MpeXa, MOJIbp)KaHe Ha HajAekaHara M HMKoHoMM4yHa pabora Ha EEC, ca
NpeACTaBEeHH B TpeTaTa I7apa. B ueTBBbpTa rnapa ca CbCPEAOTOYEHH MO3HAHHATA 338 TEXHHKO-
MKOHOMMYECKMTE XapaKTePUCTUKU Ha pa3zMYHUTE BUAOBE Npou3BojAcTBeHHM arperaTt. [lera rnapa
OIMCBA 3aJ]a4MTE 3a ONTHMAIHO 3aaHraKMpaHe Ha arperaTute — B 3aBUCUMOCT OT IIAaHOBHS XOPH30HT
M OT XapaKTepUCTHKHUTE Ha MHcTanMpaHure MouiHoctu. lllecta rmaBa pasrnexna ynpaBlieHHETO Ha
pexumute Ha EEC B pealHo BpemMe — peryJmpaHeTo Ha 4ecTtoTata M OOMEHHHMTE MOILHOCTH,
NPUHYJEHO HEMKOHOMMYHO JMCIIeyHpaHe (peaucliedyupaHe), TpelulaHupaHe B CbOTBETCTBHE C
ONEpaTUBHUTE NPOMEHH, PeryjHpaHe Ha HaNpeKeHHETO H PeaKTHBHHUTE MOIIHOCTH M YNpaBJIeHHE Ha
ENIEKTPOIIPEHOCHATa Mpeska B peasiHo BpeMe. TYK ce pa3riiexa U 3ajayaTa 3a yCTaHOBSBaHeE (OLEHKa)
Ha cberosHueTo Ha EEC. B cenmara rnaBa ca u3/iokeHM 3a/1audTe, CBBbpP3aHHM C €JIEKTPHYECKHTE
NOTOLM — OMNpefeisHe M ONTHMM3auusa Ha ycraHoBeHMsa pexkuM Ha EEC. JlaneHu ca M HayanHu
NO3HAHMUA OTHOCHO 3aBUCHMMUTE OT CHTYPHOCTTA ONTUMAJHH €NIEKTPUYECKH MOTOLM.

VyeOHHUKBT OCBIIECTBABA NMPEXOJ OT ChBETCKaTa INKOJNA MO TUIAaHWpaHe W YNpaBlIeHHe Ha
PeXMMHMTE KbM MOJEPHMTE €BpOmNeiicka M aMepuKaHcKa IKoau. KiacuueckuTe 3a BepTHKalIHO
MHTETpUpaHUTE KOMIIAHMM 3aJauyd ca ONMMCaHM B TAXHOTO pa3BHTHE CMOPe] HENpeKbCHATO
M3MEHAIMTE Ce NMPaBHH, TEXHONOTMYHM M Na3apHu ycsioBHs. [IpeicTaBeHH ca M HOBOBB3HHKHAIH
3anayi. OTpaseHH ca pe3yJNTaTH OT ABTOPOBHMTE pa3pabOTKH W TaKHWBa HAa BHIHH ChBPEMEHHH
u3cnejoBaTeld M MpenojapaTeNd B o0JacTra Ha eneKTpoeHepruitHuTe cuctemH. OcBeH OT
CTYAEHTHTE, KHUraTa ce U3MoJI3Ba OT JOKTOPAHTH, HAYYHH pabOTHHLIM W MHKEHEPH, 3aHHMaBallH Ce C
NnJaHWpaHe, aHaIU3 M YNpaBJIeHHE HA eNIEKTPOeHEepruifHaTa ciucTeMa M HeliHuTe 00eKTH.

76. Kaneva M., Stoilov D., Bogdanov D., Stanev R., Todorov D., Dachev D., Manual on Electric
Power Systems Management, Technical University of Sofia, 2011, p. 188, ISBN 978-954-438-
936-9.

To3u Tpya npejcTapiasea y4eGHO PHKOBOACTBO 10 JUCIMIUIAHATA ,, MEHUDKMBHT Ha CUCTEMH
OT €JeKTpOeHEepreTHkaTa”, KOETO € CbhCTaBeHO OT aBTOPCKM KONEKTHB. J[McuMMIMHATa € 4acT OT
yTBBpAeHUs yuebeH minan Ha OKC Maructsp no crneunansocT . MHAyCTpHATHO HHKEHEPCTBO™ KBM
DOAMO u ce npenojaBa Ha aHIMHMICKM e3MK. KaHAWAaTLT € aBTOp Ha 4acTTa OT pbKOBOJACTBOTO (49
CTp.), Kacaella BLIPOCUTE 110 U3UHCIABaHE, NJJaHUpaHe H ONTHMH3AllMA Ha YCTAaHOBEHHTE PEKUMH Ha
EEC B ycnoeusra Ha nubepalu3vpaH eNeKTPOCHEpPTrMeH Maszap M IpH KJIacHYecka BepTHKalIHa
OpraHu3alus Ha eJeKTPOCTONAHCTBOTO — H3YMCIICHHE HA eNIEKTPHYECKUTE MOTOUH (YCTAHOBEH PeKUM
Ha EEC), nnanupane Ha NpOW3BOACTBOTO (OMNTHMAIHO pa3npe/e/ieHHe Ha HaTOBapBaHETO M M300p Ha
paboTellius ChCTaR arperatu), ONTHMAJIHO M3MOJI3BaHE Ha MBPBHYHHUTE €HEPrHiHW H3TOuHHUIM. [lo
BCAKAa TeMa ca /JaJeHW KpaTKH TEOPETHYHH CBEJACHHMA M BBIPOCH 3a CaMOKOHTpon. Temure 3a
yhpa)KHeHHUs ca obe3neyeHd ¢ HeoOXoauMuUs Habop OT y4eOHM KOMITIOTBPHU [IPOrpaMH.

77. PCT/BG2017/000012 - MexkayHapoaHa 3asiBKa 3a naTeHT Ha .BsaTbpHa enexTpuuecka
maiHHa 6e3 ctatop™ npea World Intellectual Property Organization (WIPO).

3asgBkara € nmojaaeHa Ha 23.06.2017r. C MexayHapoaeH Npoy4BaTesieH J0KJIaJd U MHUCMEHO
MHEHHE € YCTAaHOBEHO W3ITbJIHEHHE Ha 3adb/DKMTEJIHHTE TPHU KPHUTEpHUs 3a NATEHTOBAHE.
ITybnukyRaHata 3asBKa, pe3lOMETO., ONMCAHMETO M NPETEHLUMHTE, KAaKTO W MEXIYHapo/HUs
npoyyBaTe/aeH NOK1a/1 7 MTHCMEHOTO MHEHHE ca Ha azpec:
https://patentscope2. wipo.int/search/en/detail.jsf;jsessionid=272CAFAFD51796E51BD26ECAO0B73C
580?docld=W02018232472&recNum=45&office=&queryString=&prevFilter=&sortOption=Pub+Dat
etDesc&maxRec=73057870
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78. PCT/BG2017/000031 - MexayHapoana 3asiBKa 3a mpareHT Ha . IpM MallMHHa
BO/103aMacsBallla el1eKTPOCTaHIMs ¢ HaTbKMsBaH cMykaTeneH Hanop™ npea World Intellectual
Property Organization (WIPO).

3asekaTa e nojgaaeHa Ha 11.12.2017r. C MmexayHapoaeH npoydBaTeNneH IOKIad U MUCMEHO
MHEHHE € YCTAaHOBEHO M3ITBJIHEHHE Ha 3aJbDKUTETHHTE TPH KpHUTEpHs 3a MaTeHTOBRAHE.
[lyObnukyBaHaTa 3adBKa, pE3IOMETO, OMUCAHUETO M MNPETEHLMHUTE, KaKTO H MEKIYHapOIHMs
Npoy4BaTeseH JoKnan " IIUCMEHOTO MHEHHE ca Ha azpec:
https://patentscope.wipo.int/search/en/detail.jsf?docld=W02019113654&tab=PCTBIBLIO

79. PekoBoAMTEN Ha HayyeH INPOEKT B Momoll Ha jokropaHta bonuyo JlumuTpoR Ha Tema
.Habmonenne M aHanMz B peasHO BpeMe Ha 3aryOMTe Ha eJEeKTpHYecKa €HEprus B
paznpeenuTeHUTe enekTpruyecku Mpexu” (npoekt 182I1J10018-01 — cecusa 2018, Brrpewen
KOHKypc 3a Hay4HH u3cneaBaHus Ha TY-Codus). Ilepuoa Ha u3nbinenue: mapt 2018 — roHn
2019r.

npOBK’I‘bT HeJayd noanomaraHe Ha M3clieBaHHATaA IO paSPaGOTBaHHﬂ AUCCPTALlMOHEH Tpyd Ha
chlllaTa Tema. 3ajauyMTe ca CBBP3daHH € H3TrOTBAHCTO Ha JIMTEpATYpPEH 0630]3. NpealoKEeHuA 3a
YCBBBPUIEHCTBAHW METOIH 34 OLIEHKA B pE€a/lHO BpEME M 34 ON€paTHBHaA ONITHMH3alluA Ha 3ary6HTe Ha
CJICKTpHYCCKa CHEPrus, M3MHUTBaHC HA MNPCAJIONKCHUTC MCTOIAH B pCajlHH pasnpClACIUTCIIHH MPEXKH H
dHallu3 Ha pe3yJITaTHTE.

80. PbkoBoauTen Ha HaydeH INpOEKT B Nomoll Ha jJokrtopaHta Xpucto [lornoB Ha Tema
,OnTuMu3auMs Ha 3aryOuTe Ha elleKTpu4Yecka eHeprus B Smart el1eKTPHYECKH MpexHu™
(npoext 18211J10019-01 — cecus 2018, BbTpemeH KOHKYpe 3a Hay4HH M3cleaBaHus Ha TY-
Codwus). Ilepuon Ha wanbaHenue: MapT 2018 — roru 2019r.

[TpoekThT LeAM noanoMaraHe Ha M3cleBaHMATA MO pa3pabOTBaHUS JUCEPTALMOHEH TPy Ha
chIllaTa TeMa. 3a/1a4yuTe ca CBbP3aHH C U3rOTBSIHETO Ha JIMTEpaTypeH 0030p, NpeUIoKEeHUs Ha HOBH U
VYCHEBPUIEHCTBAHH METOIM 32 ONTHMH3allMd Ha 3aryOMTe Ha eJleKTpUYecKa eHeprus IpH
M3rpak1aHeTo, pPa3BUTHETO M ONEPHPaHETO Ha Smart eNeKTPHYECKH MpEXKH, H3MHTBaHE Ha
NpeUIoKEeHUTe METOIM NPH TUIAaHUPAHH 3a M3TpaskaHe U peasHH pasnpeae/TMTeTHH MPEXKH, aHaTu3 Ha
pe3ynTaTHre.

81. PproBoauTen Ha HaydeH npoekT “Mscnensane BbpXy TeopeTHYHaTa  I[OCTaHOBKA,
HOpMaTHBHaTa ypeaba U NpaKkTHKaTa Ha pe3epBUpaHe U OanaHcHpaHe Ha aKTHBHUTE MOLLHOCTH
B Obnrapckara enekTpoeHepruiiHa cucrtema.” Ilepuoa Ha uanennenue: aexemepu 2013r. —
despyapu 2014r. Bu3nokuren: Muctutyt ..O01mecTBo Ha 3HaHHeTO™ mo aorosop No 6507-
1/2013, U3menuuren: HUC npu TY-Codus

B paspaboTkara ca pa3mieaHH TEOPEeTHYHH MOJENH M € HampaBeH 0030p M aHajlu3 Ha
NpaBHUTE HOPMH, CBBp3aHu ¢ DanaHcupaHeTo U pezepeupaneto B EEC nHa Pb. Ilpoyuena u onucana e
npakTHKara Ha OanaHcupaHe M pe3epBUpaHe. AHalM3bT NOKa3pa, 4e (PaKTHMYECKOTO CBCTOAHUE M
OpraHM3allis Ha Te3M TNpOLECH €A HAIBJAHO pa3iM4YHH OT perllaMeHTHpaHuTe B JeHCTBalIMTE
HOpMaTMBHHM JOKYMEHTH: 3aKoH 3a eHepreTukara, Ilpasuna 3a ynpasnenue Ha EEC u IlpaBuia 3a
TBProBUsl ¢ eNeKTpoeHeprud. JlokazaHa e Bpeaara OT HalaraHeTo Ha JELEHTpaM3HMpaHHs MOAXO[
(upez cb3naBaHe Ha OanaHcHpalld Tpylnd) 3a JUCMeUMpaHe Ha pa3aApo0eHUTE Ha OTIEJHH
eNeKTpocTaHUMH Obnrapcku npousBoautTend. Pa3paboreHu ca npesioxeHUs 3a opraHu3allvs Ha
pezepBHpaHeTo W DalaHCUPAHETO, LNl OCUTYpABAaHe Ha HAJEK/IHOTO OlepupaHe, [OBHUIUABaHE Ha
o01ecTBeHOTO 61arochLCTOAHME U NpeooisBaHe Ha Kpusara B Obarapckara EEC.
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82. PpkoBoauTEeNl Ha HaydyeH NpPOEKT B MoMoul Ha JAokropaHta Teonopa TepeHteBa Ha Tema
.. YIIpaBJI€HHE Ha TOBAPHTE U NMOTPEOICHUETO B €IeKTPOCHEPrHiiHaTa cucTeMa Ype3 AMHAMUYHU
LUEHH — TEXHMYECKH M HKOHOMMYecku acnektu™ (mpoekt 142I1/10060-01 — cecusa 2014,
BbTpelnen KoHKype 3a HayyHH u3ciaeaBaHus Ha TY-Codwus). Ilepuoa Ha M3nmbiaHeHHe: MapT
2014 —1onm 20151

[TpoekTsT LenM noanoMaraHe Ha M3CJICIBAHMATA 110 pa3paboOTBaHMA AMCEPTALIMOHEH TPYA Ha
tema ,M3cmeapaHe Ha MeroaMTe 3a ynpaBleHMe Ha enekrponorpebnenuero (Demand Side
Management) npu pa3nH4HH GOpMHU Ha CBOOO/IEH Ma3ap Ha eleKTpOeHeprus.” 3a1a4yMTe ca CBbp3aHH ¢
U3IOTBAHETO Ha JMTEpaTypeH 0030p, NpeNjIoKeHNs Ha YChbBbPUIEHCTBAHH METO/M 3a YNpaBleHHE Ha
eJIEKTpOnoTpedIeHHEeTO, OLIeHKa Ha e()eKTHRHOCTTA Ha IMHAMHYHHTE LICHH Ha eNIEKTPOCHEPrUATa Karo
CPe/CTBO 3a YNpaBjleHHE Ha MOTPEOJEHMETO M KaTo MOKasaTeM 3a pasiulalllaHe MeXAy Ta3apHUTe
YYacTHHLM, pa3paboTBaHe Ha NMPHUMEPH 3a WIKOCTpallMsd M IpaKkTHYeCKa OlIEHKa Ha MpeIOKEHHUTE
METOIH.

83. PrkoBo/IMTEN HA HAayueH NPOEKT B noMoul Ha aokrtopaHta MBan 3aropuee Ha Tema .lleHosu
00pa3ly NpU MHTEJIMTEHTHHU TPEHOCHH M PA3NpPe/IC/IUTEIHUA €NIEKTPUYECKH MpPEkKH.” (pOeKT
152I1J10036-01 — cecust 2015, BbTpeuieH KOHKypce 3a HayyHHM u3ciearaHus Ha TY-Codus).
Ilepron Ha uznbnaHenue: mapt 2015 —1onu 2016r

[TpoeKTHT LeH MoAnoMaraHe Ha M3CJIe/IBAHHATA M0 pa3paboTBaHMA JMCEPTALMOHEH TPYA Ha
tema ,JMHTenurenTHa wmpexa (Smart grid) B bbarapus — cBCTOsSIHME, TpeanaraHo pa3BHTHE,
obulecTBeHa nomsa™. 3aayuTe ca CBbP3aHH C W3rOTBAHETO HA JIMTEpATYpeH 0030p, MPEeANOKEHNUd Ha
YCBBBPIUCHCTBAHM [OAXOAM 3a ONpeAensHe Ha LUEHH 3a M3M0J3BaHE Ha IIPEHOCHUTE H
pasnpe/e/IMTEIHHTE MPEXKH, MOJEIHpPAHE Ha peajlHH Mpexku. paboTelld B XapakTepHH DPEKHMHM H
OlLIeHKa Ha NPUJIOKEHUETO Ha MpEe/UlaraH|Te LIeHOBU 00pa3ii¥ KbM MOJCTHPAHUTE MPEHKH.

84. Unuumarop ¥ koopauHarop Ha Cnopasymenne Mexay TY-Codus w ECO-EAJL 3a neTHH
craxoBe Ha cTyaeHTH ot ED B crpykrypure Ha ECO-EAJL

Kanaupaarer e uHuuMatop Ha cnopazymenueto mexay TY-Codpus u ECO-EA]J] 3a netHu
ctaskope Ha ctyaeHTH oT ED B cTpykrypute Ha ECO-EA]JL, ckmodeno 3a npsB neT npe3 2009r u
npeoOpazyBaHo B NocToAHHO AeiicTeauo ot 2011 KoopauHarop e Ha Te3u cTakoBe OT cTpaHa Ha TVY-
Codua. Hag 150 crynenTtn ca npeMuHany npe3 TAx B nepuoga 2009-2018r, xaro ca craxyBalu B
MpeKoBHTE enekTpornpeHocHH paionn (MEP) B usnara crpana, Llentpannoro ynpaeinenue Ha ECO
WIKH B 3BeHaTa Ha aupekums LleHTpanHo nucnedepcko ynpaeineHue (LJJIY) — cboTBeTHUTE OTIEIM M
TepuTopuanuute aucnedepcku ynpaenenus (TY) 8 Codus, ITnoraue, Bapha u Ineren.

Jpyzu mpyoose uszewvn zpynume nokazamenu cvenacuo IHINI3PAC

Tpynose NeNe 85+94 npeacrapnsgBaT pazpaboTeHM OT KaHauAaTa yuyedHH nporpamu 3a OKC
.bakanapep” no cneunanHoct .[EnekrpoeHepreTnka M enekrpooO3aeexnaHe” u .Maructbp” no
cnielManHocTu ,EnekrpoeHepretuka M enekrpooO3aBexaaHe” u ,Enextpuuecka eneprus or BEM™
kbM Enekrporexuuyecku ¢akynrer (E®) npu TY-Codus, OKC . Marvctep” no crneuuaiHocT
..ENIEeKTpOTeXHMKa, eleKTPOHHMKa, aBToMaTHKa™ KbM Paxkynrera 3a QpaHkodoHcko oOydyeHHE MO
enekrpornrkenepcTBo (PPOE) npu TY-Codus, noaroreutento odyuyenue 3a OKC ,Maructep™ no
cniequaiHocT . MeHHDKMBHT B elleKTpoeHepreTkata™ kbM Ctonancku dakynrer (CD) npu TV-
Co¢us. KanauaarsT ppKOBOAM y4eOHHMs Npoliec Mo BCHYKH Te3M KypcoBe. PaszpaboTun e MHOMKeCTBO
yueOHO-MeTOIMYECKH MaTepUalli CBbP3aHU ¢ TAX (JEKUMH, 1a00paTOPHH H CEMUHAPHH YIIPa)KHEHMH ),
KOMTO TNpeacTou Aa Obaar NoAroTBEeHH 3a W3/laBaHe BbB BU/1 Ha YYeOHMIIM U PbKOBO/ICTBA.
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

VYyelOHa nporpama no aucuumiviarta BEPP51.2 | PEXXMMHW HA EJIEKTPOEHEPT UHAHUTE
CHUCTEMH™ 3a obpasoBarenHo-KBanH(dUKallMOHHA cTeneH ,bakanaBbp” Ha CTYAEHTUTE OT
cneunanHoct "EnexrpoeHepreTika M enekrpoob3aBexaane’, Moay , ENEKTpHYECKH MPEXKH M
cucremu”, E®, TY-Codus.

VYuebna mnporpamMa mo aucuuniauHara BEPP49.2 [ EJIEKTPMUYECKHM MPEXHW HA
HACEJIEHU MECTA™ 3a o0pa3oBarenHo-KBalu(pHUKalMOHHAa cTeneH .bakanaesp” Ha
CTyI€HTHTe OT cneuManHoct "EnekTpoeHepreTHka M eneKTpooO3aBexaaHe", MOAyN
Enexrpuuecku mMpexu u cuctemu”, E®, TY-Codus.

VyebHa nporpama no aucuurivHara BEPP33 EJIEKTPUYECKHW MPEXHW U CUCTEMH™
3a oOpa3oBaTenHO-KBATM(HMKALMOHHA cTeneH . bakanaBpp™ Ha CTYIEHTHTE OT CNELHATHOCT
"EnexrpoeHepreTuka u enekrpoodzasexnane”, E®, TY-Codus.

VyebHa nporpama no JIMCLMILIMHATA MEPP06.1 -PASBUTHE HA
EJEKTPOEHEPTMMHUTE CUCTEMM” 3a o6pa3oBaTeqHO-KBATH(DUKAIIMOHHA CTeNeH
~Maructbp” Ha CTYAEHTHTE OT creuuanHocT "EnexTpoeHepreTHka M enekrpood3aBexaaHe',
Moy , Enekrpudecku tueHTpanu® v ,.Enexrpuuecku Mpexxu v cuctemu”, EQ, TY-Codus.
Vuyebua nporpama no aucumunauaara MRES07 EJIEKTPUYECKHW MPEXHW U CUCTEMHU
TP JELIEHTPAJIM3UPAHO ITPOM3BOJACTBO HA EJIEKTPUYECKA EHEPI'MA™ 3a
obpazoparenHo-KBalM(UKALIMOHHA cTeneH ,MarucTep” Ha CTYIEHTHTE OT CHEUHaTHOCT
“Enexkrpuyecka eHeprus OT Bb300HOBAeMH eHepruiinu uztounuun”, E®, TY-Codus.

Vuyebna nporpama no aucuummiauHara MEENSSE .EJIEKTPOEHEPTMMHHW CHUCTEMH
[luact” 3a oOpa3oBarenHo-kBanu(pUKalMOHHA cTeneH ,MarucTep” Ha CTYAGHTHTE OT
cnenuanHocT . [Enektporexuuka, Enekrponnka u ABromaruka” ¢ o0yueHHe Ha (PpEHCKH €3MK,
ODOE, TY-Codus.

VuyeGua nporpama mno aumcuuniauHara MEEN44E  _EJIEKTPUYECKM MPEXHU U
CUCTEMM” 3a obpazopatenHo-KBalu(dUKallMOHHA cTeneH ,Maructep” Ha CTYIEHTUTE OT
crenuanHocT . Enextporexuuka, Enekrponuka u ABTomMatHka™ ¢ o0yvyeHHe Ha (PEHCKH e3HK,
ODOE, TY-Codus.

VyeGHa mporpama no aucummiuuata PEPP20 PEXXMMU M YCTOMUYMBOCT HA
EJIEKTPOEHEPTUMHHUTE CUCTEMM™ or yueOHua NiaH 3a M3paBHUTENHO 0oOyueHwe,
MOJAroTBAI0 00yYyeHHeTO Mo Kypca 3a o0pa3oBaTeNHO-KBaTM(pHKALMOHHA cTeneH ,,Maructep”
Ha CTyaeHTUTe OoT cmneunanHocT "Enexrpoenepretuka u enekrpooOzaesexaane”, ED, TVY-
Cogus.

Vyebna nporpama no aucuuniauHara PMEOS .EJIEKTPHYECKHW MPEXHW H CUCTEMM™ ot
yueOHHA TMIaH 3a TOArOTBUTENEH Kype 3a o0pa3oBaTelHO-KBalM(HUKALMOHHA CTENeH
~MarucTep” Ha CTYIEHTHTE OT CchelManHocT ,MeHWIKMBHT B €JeKTPOCHEepreTHKara™,
Cronancku dakynret, TY-Codus.

VyebHa nporpama no aucuumnHara CEPPOS .PEXXMMHU HA EJIEKTPOEHEPI'MMHWUTE
CHUCTEMM™ ot yuebuus nnaH 3a gombieamlo oOydyenume Ha cryaeHth ¢ OKC
.Ilpodecuonanen Oakanabp™ no npodecHoHanHo HamparieHHe ..EnekTporexHuka,
eNeKTPOHMKA W aBTOMAaTHKa™ 3a Mojy4apaHe Ha o0pa3oBare/HO-KBalIW(MKallMOHHA CTENEeH
.Maructsp” no cneunanioct "EnektpoeHepreTika u enekrpoob3arexaane”, ED, TY-Codus.

PaboTa Karo 3aMeCTHHK-TIpe/ceaare/]l Ha BPEMEHHa Hay4HO-eKCepTHa KOMHCHS KbM DoHI
..Hayunu uzcnenpanusa™.

B nepuona oT OKTOMBpHM 10 jAekeMBpu 2016 . KaHAMAATBT IOJ30TBOPHO € PabOTHI KaTo

3AMECTHHK-TIPE/ICENATeN Ha BpemeHHara Hay4HO-eKClepTHAa KOMMCHS MO KOHKypca 3a anrapcxa

Hay4Ha TIepUOIHKa — 2076 " KbM DOH]I - Hayq}m A3CIeBaHmA".
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96. Penlen3uy Ha cTaTHH B HaYYHM CIIMCAHMA M OKJIaM Ha HAyYHH KOH(EpeHIIHH.

KaHauaaThT € peleH3eHT Ha MHOMXKECTBO HayuyHM CTaTMM oT obnacTra Ha OOsABEHHS KOHKYPC,
pasrmiexkiaaHu 3a nyomukyeaHe B crmucanusta Energy Policy (IF 4.04), International Journal of
Electrical Power and Energy Systems (IF 3.610), IET Generation, Transmission & Distribution (IF
2.618). Enepretuka (HEK-EAD), lNoaninuk Ha TY-Codus, KaKTo ¥ Ha MHOTO JIOKJIa/IH, TIPE/ICTABEHH
Ha MexayHapoanuTe HaydHH koHdepenunn BulEF, SIELA, ELMA, HiTech u ap.

BspHO 6purm-|ana!

Codus, 16.V.2019 1. IMoamuc:

(mout. a-p uuxk. J{umo Ctousos)

CITPABKA

3a IPHUHOCHUTE HA TPYJIOBETE na
nou. a-p urk. JUMO I'EOPI'HEB CTOUJIOB,

npejacTaBeHH 3a yyacTHe B KOHKYpc¢ 32 [IPO®ECOP no Hay4yHa cneuHaJHoOCT

EJEKTPHYECKH MPEKU U CUCTEMHA
(obsaBen upe3 nydnukauus B 1B 6p. 23/19.03.2019r)

[IpeacTaBeHHTe 1O KOHKYpea TPYAOBE M ChIBpPJKAIIUTE Ce B TAX NPUHOCH Morar aa Obaar
rpynMpaHy B TeMaTUYHUTE 001acTH, GOPMYTMpaHy B YBOJIHATA HACT HA NPEACTaBEHOTO Pestome.
OueHeHHTEe OT KaHaWjara TPHHOCH Ha HErOBUTE TPYIOBe, TIPYNHpaHH CbOOPa3HO
kiacupukauusata B 7.5 ot Tpunoxkenne 2 xbMm [IpaBMIHMK 3a yCIOBMATAa M pella Ha 3aeMaHe Ha
akazieMU4uHH JUTbxKHOCTH B TY-Codus (npuet Ha 22.11.2018 1), ca ciegnure:
I. HayyHu npHHOCH:
I.1. @opmyiHpaHe HIH 000CHOBABAHE HA HOBA HAY4HA 00.1aCT WJIH Npob/eM:

I.1.1 PaskpuTH ca HOBM nmpoOiaeMH npel eJeKTpOEeHEPrHHHUTE CUCTEMH M CTONAHCTBA B PEe3YNTaT Ha
nubepain3auuaTa Ha 1asapa Ha eJIeKTPOeHEPIru:

- Pa3sKpHMTH Ca HOBHM Pa3/iM4yus MEKIY HIeaTHHA CTOKOB Iasap M €JEeKTPOCHEPTrHiiHHA Masap (Tpyl1oBe
NoNo 3 u 66).

- JIOKa3aHO € 3HAYMTETHO TEXHOJIOTHMYHO W OpraHHu3alMOHHO YCIOXKHSBaHE Ha IIPOLECHTE 110
Oanancupane u pesepeupane Ha EEC ¢ nmubGepanuzupan nasap B CpaBHEHHME C TE3H MPH KIACHYECKHTE
BepTuKanHo opranusupanu EEC (tpynose NoNo 2, 66, 81).
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- ¢dopMynupaH W peileH e npoOinema: Hamanseane Ha 0oOlECTBeHOTO OJaronoiy4yde OT Masap Ha
€JIeKTPOEHEPrUs ¢ €IHOBPEMEHHO ONEpHpaHe Ha perylupaHH CAEJIKH, JIBYCTPaHHHM CAETKH U OOpCOBH
caenku; PaspaboTBaHe W npejlaraHe Ha HallMOHAJIEH Na3apeH MO/, KOHTO 3aMecTBa KJ1aCHYeCKUs
MUHCTPYMEHTAPUYM 332 MKOHOMHYHO JMCIICYUpPAHE H MOCTHIa MaKCMMalHo o0llecTBeHo Onarononydue
(Tpynoee NoNo 3 u 66).

I.1.2. Paskpur e npoOneMbT 3a HEPABHONOCTABEHOCT MEXJIY MECTHHTE M TNpe3rpaHHYHHTE
noTpedUTENH NMpPH MHAMBHAYATHOTO 3alllalllaHe 3a NPEHOC Ha eJIEKTPOCHEepruATa M ca pPasKpUTH
MHOKECTBO HEJOCTAaTbLM Ha JCHCTBALLMA MEXaHM3bM 3@ MEKIYOIEparopcko KomneHcupane (Inter
Transmission System Operators (TSO) Compensation (ITC)). @opMynupaHd U MNpeasIOKEHH ca
OCHOBHHMTE TNPHHIMIH Ha HOB, OMNPOCTEH, SICEH M CIPaBEUIMB IOAXOA 3a MEXKIYONepaTopckKo
KOMIIEHCHPaHe B CHOTBETCTRHE C JCHCTBALIMA NpaBeH CTaTyT M (YHKLMHTE Ha OIEpaTopuTe Ha
€JIeKTPONPEHOCHH MpekH B EBponeiickua curo3 (Tpyaoee NoNo 15, 16, 67, 72).

I.1.3. IlpennoxeH e MOMEHTEH nazap Ha eaekTpuuecTBo (TpyaoBe NoNo 7 u 68). Paspaborenu ca:
[.1.3.1. CucTtema OT pa3BHTH JAUHAMUYHHU LIEHH, OCHOBAHH HA BB3JIOBO U KJIOHOBO YPaBHEHHS 3a
LEeHH ¥ OPMYITH 33 UEHH Npe3 BCEKH eAMHUYEH NEPUOJ, HallpUMep elHa MHHYTA.
[.1.3.2. MeTtoa 3a npeoaolisBaHe Ha NPEeTOBapBaHUA.
1.1.3.3. Mertoza 3a OanaHcupaHe Ype3 KOMIIEHCMpaHe Ha HEBOJIHH OTKJIOHEHUA Ipe3 Npeaxo/ieH
€/IMHMYEeH HHTEpBaJl.
[.1.3.4. Merox 3a miaHMpaHe W JMCMEYMpaHe NPH HENpecTaHHO OOHOBSBAIM C€ LIEHH Mpe3
BCEKH €IMHHYEH MEPHO.
[.1.3.5. HaGop ot ycTpoiicTeRa 3a oOpa3yBaHe W pa3NpOCTPaHsABaHE Ha Pa3BUTUTE JMHAMUYHH
LIEHH.
[.1.3.6. MeTox 3a TBpProBHs Ha CriOMaraTelIHH YCIYTH.
[.1.3.7. Meton 3a paBHOCTONHO Mo/e/IsIHE Ha OOLOCUCTEMHUTE Pa3Xxo/1u.

I.1.4. O6ocHOBaH € MpexoJ KbM aBTOMAaTH3MpaH HaJ30p Ha 3ary0MTe B YABIDKEHO pealiHO BpeMe U
NpOeKT Ha IJIaH 3a pa3BUTHE Ha TMOTEHIIMala Ha eJIEeKTpOopasNpeaciMTEeIHUTE JpYKecTBa 3a
npunaraiero My (Tpyrose NoNo 6. 8, 43. 70, 79, 80).

1.2. ®opmyaupaHe WK 000CHOBABAHE HA HOBA TEOPHH HJIH XHIIOTE3a:

[.2.1. OGocHoBaHa € HKOHOMMYECKAaTa M TEXHOJIOTHYHaTa Hee(eKTHBHOCT Ha TpoOBeEXk/1aHaTa
aubepanu3alvs Ha nasapa Ha eleKTpOeHeprus:

- CHCTEMaTH3MpaHH W aHaJW3MpaHM ca HOBM JaHHH W Ca M3BEJIEHH PE3YITaTH OTHOCHO
HKOHOMHMYECKATa M TEXHOJIOTHYHAa Hee()eKTHBHOCT Ha MpPOABIKABalMA TMOBeYe OT LIeCT TFOAMHM
Npexo KbM JIEIeHTPaIM3paHo Aucnedrpare u OanaHcupaHne Ha Obnrapckarta EEC ypes pazaensnero
i Ha GanaHcupanm rpynu (Tpyaose NoNo 2, 66, 81).

- obopeHa e Te3ara, 4Ye TEXHHYECKO MM HMKOHOMWHYECKO NPEBBL3XOACTBO Ha nazapHara dopma Ha
opranusauus Ha ronemute EEC chnpsAMo KIacHYeCKMTE BEPTHKAJIHO MHTErPUPaHH KOMIIAHUH €
MPHUYKHA 32 €JIHOBPEMEHEH MKOHOMHYECKH Bb3XO0J Ha 3alaJHW KOHCOPLMYMM M NaJeHUe Ha M3TOYHO
EBPOMNEHCKH eIEKTPOeHEPTHIHM KoMnaHuH (Tpyaoee NoNo 4. 5 u 66).

1.2.2. ®opmynupaH e HOB Ma3ap 3a eJeKTpoeHeprus, o0eIMHABAL M1a3apa Ha epo C nas3apa Ha JpedHO
(Tpya No 7) ¥ eIMHMYEH Na3apeH MHTepBaJll ¢ MMHYTHA MPOAB/LKUTENHOCT. DOpMyIHpaH € HOB
obpasell (mapaaurma) 3a olieHABaHe Ha eneKTpoeHeprusaTa (Tpyaose No No 7, 68).
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1.3. /loka3BaHe ¢ HOBH CPeJCTBA HA CHUIECTBEHH HOBH CTPAHH HA Beye ChINECTBYBAINH HAYYHH
00J1acTH, NPobJIeMH, TEOPHH, XHIIOTE3H:

1.3.1. M3nokeHun ca HOBM apryMeHTH 3a JABOMHMUTE CTaHJApTH NPH NpOBekKJaHe Ha aubepanusaluuaTa
Ha eJIeKTPOCHEPrHHHUTE CHCTEMH I10 CBETA:

- Pa3kpMTO € TmCceBlO OTAENAHETO Ha JeHHOCTTa IpeHOC, OT €IHa CTpaHa, OT JAeHHOCTHTE
NPOM3BOACTBO, pasmlpejeneHde M cHabasBaHe, OT Jpyra, KOETO NpPOBEXJaT TIOJEMHUTE
eNeKTpoeHeprHiiH| komnaHuu (Tpyaoee NoNo 4 u 66). To cnomara 3a koHconuaauus ¥ 3aborarssane
Ha CHJIHM TPaHCIPaHWYHU XOJIJIMHTOBH IPYNHPOBKHM CpElly pa3ipo0sBaHe M pa3rpadBaHe Ha N0-ciadu
€JIeKTPOSHEPTrUHHN KOMIAHHH.

- M3BievyeHy W aHaJIM3WpaHM ca MOTBbPAUTENHH (aKkTH 3a MPHBHAHOCTTAa Ha HOpMaTHBHara 0asa W
paznukara Mex/1y hakTHYecKus W NPaBHO perlaMeHTHpaHHA Npollec Ha OalaHcHpaHe Ha Obirapckara
EEC (tpynose NoNo 2, 66, 81).

1.3.2. ®opmynupaH ¥ O0OKa3aH € NpoOJNeMbT, Ye NMPUETHAT Y HAC PErylaTopeH pell 3a IMOoJeNIHE Ha
pa3XoAMTE 3a pe3epBHUpaHe He YAOBIETBOpABa paBHOBecHeTO Ha Nash (Tpynose NoNo 2, 66, 81).

L4. Cb31aBaHe HA HOBH KJacH(pUKALHH, METOAH, KOHCTPYKLHH, TEXHOJIOTHH:

1.4.1. Pa3paboTeHH ca HOBH NOAXOAM, MOZEIH, METOIM H AJTOPHTMH TpH pelllaBaHe Ha 33Jla4H B
obnacTTa Ha pa3BUTHETO U ONEPaTHBHOTO I1aHUpaHe Ha EEC:

- NOpelOKeHH ca anTepHaTHMBHM noaxoau npu  pesepupaHero B EEC, ynoeneTsopsBauu
paBHoBecueTo Ha Nash (Tpynose NoNo 2. 66. 81).

- 0DOCHOBaH € KPHUTEPHAT ,,MHHUMYM Ha CyMara Ha 3aryOHMTe OT HECHIYPHOCT M pasXoJMTe 3a
CHTYPHOCT™ KaTO MPERB3XO0XkKJalll KPUTEPHA ,.M3PaBHABAHE HA Pa3XOIMTE 33 PE3EPBH C PasXOAMTE OT
HEJ0CTABEHA eHeprus™ Mpy 3aJayara 3a olpele/siHe Ha ONTHMalHUs pa3Mep Ha IUlaHMpaHus CTYJIEH U
eKcTpeMasieH pesepB (Tpyaose NoNo 2 1 66).

- NpeJOKeH 3a BHeApsBaHe € nasapeH Mojel, NpH KOWTO (MHAHCOBaTa HEW3roja OT CKbIH
Bb300HOBSEMH WM KOMOMHUpPAHH arperartd. KakTo U OT CTaHLMHU C JBJITOCPOYHM JOrOBOPH, LIE ce
pasnpeiens crnpaBe/UTMBO MEXK1Y BCHYKHU 110J13BaTe/I Ha Mpexara (Tpynose NoNo 3 u 66).

- NpeANOKeHH ca OCHOBHMTE TPHHLMIIM Ha HOB, OINPOCTEH, fACEH M CHpaBesIMB TOAXO] 3a
MEKIYONeparopcko KOMIEHCHpaHe, OoTpa3siBalll (U3MYECKHTE TPOLECH M  HMKOHOMHYECKHTE
HeoOXOMMOCTH M B CHOTBETCTBME C JEHCTBALLlUs MpaBeH CTaTyT U (QYHKUMMTE Ha ONEpaTopHTE Ha
e/IeKTPONPEHOCHH MpexH B EBponeiickus cbio3 (Tpynose NoNo 15 1 72).

- pa3paboTeHa e OpUrMHAlHa METOJHMKA 3a TOYHO OMNpE/IeNisHE Ha 3aryOMTe Ha aKTHBHA MOIIHOCT H
€Heprus B €eKTPOpa3NpeaeIUTe/IHUTE NPEANPUATHS 3a Pa3IMuHM NEPHOIM - OT pealiHo Bpeme 10
ronuHa (Tpynose NoNo 6, 8, 70).

- paspaboreH e noapoOeH MHCTPYMEHTAPHYM 3a MpHIaraHe Ha METO/MKara IO NPEeIXOJHMs MPHHOC,
BKJIKOYBAL MOJIEJIH HA €JIEMEHTUTE Ha pa3npeleTMTETHUTE MPEXKM CPEIHO M HMCKO HalpeKeHHE 3a
OCHOBHATa JIelHOCT OT MeToauKara (Tpynose NoNo 6, 70).

- pa3pabOTeH € aHaJMTHKO-eMNHUPMYEH MOJell 3a INPUOIM3UTETHO H3YHMC/IABAHE Ha TOAMIIHMTE
TEXHUYECKH 3ary0M Ha €HEeprus Ha BCEKH OMepaTMBEH PaHOH Mpe3 MNpexoAeH NMEepHOA, Npe3 KOHTO
eJIeKTpOopasnpe/IeIUTeIHUTE JPYKECTBA BCE OLLE HAMA Jla ca IMOArOTBEHH 3a MbJIHO MpHiiaraHe Ha
METOAMKaTa 4pe3 TOYHO OnpejeNsHe Ha 3aryOMTe B YIB/DKEHO peajHo BpeMe 110 MpejIHUTe Ba
npuHoca (tpyvaose NoNo 6, 37, 70).
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- pa3paboTeH € METOAOJIOTHYEH MOAXOA 3a YIPaBlICHHWE Ha aKTHBU Ha EJIEKTPOpa3NpelesMTeTHO
JPYKECTBO Ype3 NMOJUTHKA, OCHOBaHa Ha OLICHKa 3a pUcKa (TpyaoBe NoNo 9, 69).

- NpeUVIOKEH € MOJAXOJA 3a ONpejeNsHe Ha IOJXOAAIL MHTEpBAJl 3a AMCKPETH3alMs Ha TOBAapOBMTE
rpadguuM mpu ompenensHe Ha 3aryOuTe B pasNpeieMTEIHHTE €NEKTPONPOBOAM B 3aBUCHMOCT OT
koeduLHeHTa Ha fopmara UM (Tpya No 10).

- MpPEeANOXKEeH € MOAXOA M € CBbCTAaBEH CMECEHO-LEOYMCIeH JIMHEeH MaTeMaTH4ecKH MOJeN 3a
ONTHMHM3MpaHe Ha NPOM3BOJCTBEHATa CTPYKTYpa B €JIEKTPOEHEpPruiiHa cucTeMa, ChCTOALIA €€ OT
MHKPO-, MaJKH M TOJeMH [POU3BOACTBEHH MOLIHOCTH, M3MOJI3Ballld Pa3HOPOAHH ITbPBHYHH
CHEPrHiHU U3TOYHULIM U [TPUCHEAMHEHH CbOTBETHO KbM MPEAKH HHUCKO, CPEJHO H BHCOKO HallpeKeHHE
(Tpynoee NoNo 12, 13).

- pa3paboTeH e HOB IOJIXO] 3a MaTeMaTHYeCKO MOIeIHpaHe Ha paboTaTa Ha YNpaBISEMH TOBApH C
HEMpeKbhCBaeM LMKBI Ha pabora, nMpH KoiiTo 0anaHCOBOTO OrpaHM4YeHHE ce MOAM(HIMpa H Ce
M3BBLPIIBA CPABHHTEIHO NPOCTa JAONBIHMTENHA 00paboTKa Ha NOJY4€HOTO ONTUMAJIHO pelleHUe (TpyA
No 14). JlokazaHo e NpeBb3XOACTBOTO HA MPEATOKEHHs MOAX0J CNPAMO TPAJAWLUMOHHO MpHJIaraHus.
EdexTsT HapacTBa ¢ HapacTBaHe Ha pa3MEPHOCTTa Ha 3a/1a4MTe.

- pa3paboTeH, OMUCAH M WIKOCTPHPAH € Bb3MOXKHO HAai-NPOCTUAT U ClpaBe/UTMB METOJ 3a paslJallaHe
MEX/y MOJI3BATE/IMTE W OMEpPaTopuTe Ha KOATO M /1a € MpeXka B paMKHTE Ha €IHO OOeJAMHEHHE OT
NPEeHOCHH MPEKH, KaKBOTO € CBhEAMHEHHETO OT CHHXPOHHO pabOTellH MpeKH Ha eBpONeHCKUs
KOHTHHEeHT (TpyaoBe NoNo 16 u 72). Oneparopute Ha NPEHOCHH MpEkM ca 00e3BRb3IME3/IeHH 3a
BbTPEIIHHTE M 3a NMpe3rpaHHYHH MOTOLM OT MPUCHEJIMHEHHTE KbM MECTHATa Mpexka IMOJI3BaTelH 110
CBILMA HAYMH, KAaKTO U OT MOJI3BATE/IMTE, H3KAPBALLHU €JIEKTPOCHEPTHS OT Npe3rpaHHYHHUTE BB3JIH.

- TIpeJIOKeHa € MO-palldOHallHa OpraHM3alds Ha BOJIOMNOJI3BAHETO 3a €JIEKTPOIPOM3BOJACTBO Y Hac,
CBHOTBETCTRAllAa HA POMEHHUTE, BB3HHKBALIM B PE3YITAT Ha JInOepanu3almsaTa Ha eleKTPOCHeprHiHus
nasap B bbirapus (tpyaoee NoNo 19, 47).

- MpeAIOKEH € OMPOCTEH MOAXO/ 3a OLIEHKA Ha CTaTMYHATa YCTOMYMBOCT Ha €/EKTPONpPOBO CPEAHO
HanpeKeHHe TNMpH XapaKTepHH peKHMHM Ha paboTa upes onpejelisiHe Ha Koe(MLMEHT Ha 3anaca 110
CTaTM4YHA YCTOMYHBOCT 3@ BCEKH €JMH ydacThbK (Tpya No 23). Kato 00w Kkputepuii 3a cpaBHeHHE Ha
peXMMHTE € BbBE/IEH M W3ION3BaH NpeTeriieH Koe(ULMEeHT Ha 3araca.

- pa3paboTeH e MOAXO0/ 3a aHAJIM3 Ha XapaKTePHH YCTAHOBEHM PEKMMH Ha MPEXKH CPEIHO HANpeKeHHe
C LN NpenopbyBaHe Ha MEPKM 3a HaMalsBaHe Ha CBEHTYaJHM HEraTMBHHM TOC/JEICTBUS 3a
notpeduTeNHTE OT padoTaTa Ha MPUCHEAMHEHH BATEPHHU elleKTporeHeparopu (Tpya No 24).

- Npe/INIOIKEH € METO/l 32 M3ClIeIBaHE BIMSHHETO HA BATBPHUTE €JIEKTPOCTAHLMH BbPXY HENPEKbCHATHUA
aBTOMaTH3MpaH mpouec Ha OanaHcupaHe Ha aktueHMTe MolHoctH B EEC (Tpynose NoNo 25 u 52).
M3non3eaHo € MOAXOAALI0 MoAenHpaHe Ha BATBPHUA napk, Ha EEC u Ha npoueca Ha OanaHcupaHe B
cpena Ha Matlab-Simulink.

- pa3paboTeH € CMeCeHO-1IE0YUCIICH JIMHEEH ONITUMU3ALIMOHEH MOJIE] 3a CPEHOCPOUHA ONTHMH3AIINA
Ha paborara Ha oOpaTWMM arperatd Npu LEHTpaJM3MpaH Ma3zap Ha eIpo. ChoOpa3’HO ThPCEHETO Ha
eNleKTpUYecKa eHeprus npe3 pa3IMYHUTE JeHOHOLMS U ce30HHM (Tpynose NoNo 35, 36). Tpute 1uukbia
Ha 3amacsBaHe M OTJaBaHe Ha €HeprusTa (JIeHOHOLIEH, CeMMYEeH M TOJMIIECH) ce OTpa3sBar upes3
CBOTBETHH SBHO BbBEJCHH MPOMEHIIHBH.

- TpelIOKEH € IBUIOCTEH IIOAXOJA 33 MEXaHHWYHO oOpasMepsBaHe TIpH  HM3MOJI3BaHE Ha
BHCOKOTEMIIEpAaTYpHH HHCKONPOBeCHH mnpoBoaHuuM (TpyaoBe NoNo 38, 39). Toi orpasssa
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- pa3paboTeH € METOAMYEH MOAX0/1 3a U3CJIE/IBAaHE Ha Bb3MOKHH BapUaHTH 3a Pa3BUTHUE HAa PErHOHAIHA
NpEeHOCHAa Mpeka. B pe3y/lTaT Ha MPHChEIAMHABAHE Ha HOBM WM IPOMAHA Ha MOIIHOCTHTE Ha
chlllecTRYBallW nonsearenu (Tpya No 41).

- 3a LeJUTe Ha OMNpe/eisHe Ha ONTUMAIHOTO M3MON3BaHe Ha XuiapoeHeprueH kKommekc (XEK)
“Mocyn® ca ueHTHQHUIIMpaHH TPH OCHOBHH KOH(QUIrypauuH Ha npeHocHata Mpexxka B EEC nHa Hpak.
3a BcAgKa OT TAX ca pa3paboTeHM MareMaTH4ecKH ONTHUMHU3ALMOHHM MOJEIH 3a W3IMOJ3BaHETO Ha
KoMruiekca (Tpya No 44). Te ce paznuyaBar no GU3MYECKHs HIH UKOHOMHYECKHS CMHCBII Ha LIEJIEBUTE
(hYHKLMH ¥ 110 MOJIETUPAHUTE 3aBUCUMOCTH (OrpaHHYCHHS ).

- pa3paboTeH e CMeceHO-LIeIOYMCIIeH JIMHeeH MaTeMaTHYeCcKH MOJIeN 3a ONTHMM3allUs Ha aKTHUBHUTE
MOILIHOCTH B MHKpoMpexa (Tpynose NoNo 42, 53 u 58), T.e. 32 onpeje/isHe Ha ONTHMAIHH rpaduuy
3a JEHOHOLIHO TPOM3BOACTBO OT peryJupyeMH NpOM3BOACTBEHU (arperard 3a KOMOMHHMpaHO
NPOM3BOJACTBO Ha €NEKTPUYEeCcKa W TOMJIMHHA E€HEprus) W aKyMyjHpallld MOIIHOCTH B CbCTaBa Ha
MHKpOMpEsKarTa OT €/lHa CTpaHa H 3a NoTpebIeHHe OT peryIupally TOBapH U aKyMyJIHpally MOLIHOCTH
ot apyra. Llenta e 1a ce MakcuMH3Mpa nevandara nNpu NOKYNKKW/NMPoAaxKOH Ha eJIEKTPOEHEPTHA OT/KbM
BBHIIIHATA 3aXpaHBalla Mpeka NMpH YIORIECTBOPABAHE Ha M3MCKBAHMATA 3a Hajexk/]Ha pabora Ha
MHKpOMpesKara, T.e. NPH 3aJ0BOJIsBaHe Ha NMOTpeOUTENHTE ¢ HEMOAIeXalll Ha perylHpaHe ToBap.
crna3BaHe Ha OMpeAe/IieHH OrpaHU4YEeHMs OTHOCHO PErylMpalMTe NoTpeOMTeNH, akyMy/IHpalluTe u
NPOM3BOACTBEHHTE MOLIHOCTH.

- KOHCTPYMpaH € CTPYKTYpeH ((yHIaMeHTaneH) MoJen B MYITHIIMKaTHBHA (opMma 3a OnepaTHBHO
NMpOrHo3MpaHe Ha MpHpacTHaTa IeHa Ha enekTpoeHeprusta B Ownrapckara EEC 3a nenute Ha
[IaHMpaHe Ha Masapa 3a CJe[Ballds JEH 4pe3 aHalM3MpaHEe M OLIEHABaHE Ha Bb3MOKHHUTE BIMACLUH
thaxropu (Tpynose NoNo 51 u 65).

- pa3paboTeHa € METOJMKa 3a ONpe/elsiHe Ha MaKCHMallHMs NPOBEC Ha CHILECTBYBAIUM BB3JYLIHH
JMHHH TpH pa3BMTHE Ha TOBAapHTe M TPUCHEJMHABAHE HA JOMBJIHHUTEIHH H3TOYHHLH Ha
enekrpoeHeprus (Tpya No 54).

1.4.2. Hscnensanu M kiacMpHUIMpaHH ca BB3MOKHUTE WHCTPYMEHTAPHYMH 3a KpPaTKOCPOUHO
ONTHMAJIHO TIJJaHHpaHe Ha akTHBHHUTe MoliHoctd B EEC npu nubepanusupaH nazap Ha
enekrpoeHeprus (Tpyaose NoNo 18, 46).

1.4.3. PazpaboTeHa e HOBa KOpoHa 3a HocuTeneH c¢Thiad 3a 400 kV, koaTo Moxke Ja ce H3MoN3Ba NpH
M3rpaXKJaHeTO Ha HOBM M PEKOHCTPYKIIMATA Ha CBILECTBYRAIIM enekTponpoBoau (tpya No 350).
HznonsBaHeTo it ob6e3neyasa HamajleHa IMMPOYHHA Ha CEPBUTYTHATA UBHMIA U HaMaJleHa HeoOX0MMOCT
OT OTYYK/JaBaHE Ha 3eMH 3a CTBIKH ((PyHAaMEHTH) Ha CThIAOOBETE.

1.4.4. M300peTeHa/pa3kpHTa € BATbPHA eNeKTpHYecKa MallliHa 6e3 ctaropu (Tpya No 77).

1.4.5. W306peTena/paskpuTa € BOJO3aNacsBalla €l1eKTPOCTAHIMS C YIpaBiseM CMyKaTesleH Harop
(tpya No 78).

L5. [loryuapaHe HA NOTBLPAUTEIHH GaKTH:

[.5.1. TlonyyaBaHe Ha MNOTBLPAMTETHM (AKTH OTHOCHO TPUYMHUTE MW  Pa3sBUTHETO Ha
OpraHH3allMOHHHMTE, TMPHBATH3ALIMOHHMTE W JmlOepanu3zaumoHHuTe npomednn B EEC w
€NIeKTPOCTONAHCTBATa M0 CBETA U Y HaC:

- u3mMpBaHe, cHOMpaHe M CHCTEMAaTHM3MpaHE Ha MCTOpPHYECKM (AKTH OTHOCHO Pa3BHTHETO Ha
OpraHM3alMOHHUTE, TPHUBaTH3ALMOHHMTE W IMOepaTu3auMOHHHTe npomenn B EEC
€1eKTPOCTONAHCTBOTO Ha bhirapus (Tpynose NoNo 3 1 66).
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- uaeHTH(UUMpaHe HAa NPUYHMHHTE 32 JECTaOMIM3MPAHETO Ha ENIEKTPOEHEPrHHHHA CEKTOp Y Hac
(Tpyaose NoNo 3 u 66).

- OlleHsBaHe Ha BJIMSHHETO Ha JBYCTPAHHHTE CAEIKH MEKIY YYAaCTHHLM B €IeKTPOeHEPruiiHUA nasap
BBPXY 001ecTBeHOTO Onarononyyune (Tpyrose NoNo 3 u 66).

- M3JMpBaHEe M CHCTEMaTW3MpaHe Ha Hay4yHHM (AaKTH OTHOCHO reHe3uca M PasBUTHETO HA CBETOBHHA
NpoLEC 3a Na3apHa peopraHu3allis Ha eleKTpoeHepruiinuTe cucteMu (Tpyaoee NoNo 4, 5 u 66).

- M3BJEUEHHM OT CBETOBHM JIATEPATYPHH H3TOYHHIM M CHCTEMaTH3WpaHM B JocThlHa (opma ca
dyHAaMeHTaHH 3HAHUS OTHOCHO €(EKTMBHOCTTA HA OPraHU3alMHTE B EIEKTPOCHEepreTHKara M
TAXHOTO YTNpaB/JeHHe, KaKTO N0 BpeMe Ha YCTOHYMBO (DYHKIIMOHMpaHe, Taka U N0 BpeMe Ha BOMHU WU
apyru dopcMaKOpHH YCTOBHSA, KbM KOMTO MOXKE /@ C€ OTHeCe W NpPHHYAMTeIHaTa NpoMsHa Ha
coOCTBEHOCTTA BbPXY aKTHBUTE Ha CTONAHCKHMTE opraHu3auuu (Tpya No 3).

- MNoJy4YeHH ca [OTBbPAMTENHM  (aKTH, ue  HEMPEeCTAHHOTO  NPECTPYKTypUpaHe  Ha
€71IeKTPOCTONAHCTBATA MPEACTAB/IABA YacT OT Pa3BMTHETO Ha YOBEIIKOTO OOIIECTBO M OKa3Ba 00paTHO
BIMSHHE BLPXY Hero (Tpya No 3).

1.5.2. B ObarapckuTe Hay4HW CpeM ca NPHBHECEHW M IOSCHEHH HAKOM OPWUIHHAJIHH CBETOBHH
NMOHEPHHM TPY/IOBE 110 WU3C/IeBaHE M U34UC/IABAHE HAa TEXHUYECKHM 3aryOH B €1€KTpOpasnpe1euTeTHH
Mpesku (Tpya No 6).

1.5.3. [oTBbp/EHa € BaXKHOCTTA HAa M3MOJ3BAHETO Ha TOYHM MOJEJIM 32 ONpejie/iiHe Ha MPOBECUTE U
HanpeXeHUATa Ha ONbH MPH NPOCKTHPAHE Ha Bb3JYLIHW €JIEKTPONPOBOAM BHCOKO M CBPBXBHUCOKO
HanpexeHue (Tpya No 11).

II. IlpnnoxkHATE NPHHOCH €A CJIeHHTE:

I1.1. Cebp3any ¢ NpeACTaBsiHE HA HOBH 3HaHMA B aKTyallHa CrielManu3upana ob1acT npej eKcrneprHara
H Hay4HaTa obuHocT (Tpyaose NoNo 2, 3, 4, 5, 6, 15, 16, 18, 19, 20, 21, 26+34, 38, 39, 46, 47, 66, 70,
81):

- mnpejacTaBeHo ¢ 00eIWHABAHETO Ha KOOp/JMHALMATA Ha Ppa3sBUTHETO M YNPABICHHETO Ha
dbyHKIMOHMpaHeTo Ha enexTponpeHocHuTe MpexkH B CAlLl m Kanaja, koeTo ce chyeTaBa ¢ yeapsaBaHe
Ha raszapuTe Ha eJleKTpoeHeprus Ha eapo (Tpyaose NoNo 28 u 29).

- Npe/CTaBeHH Ca OMHCAHWE W aHA/IM3 Ha PA3BUTHETO, CTPYKTypara W (YHKUMOHMpAHETO Ha Haii-
yCIEelHUs LEeHTpalu3upaH eleKTpoeHeprieH nazap Ha eapo B CAILL - PIM Interconnection (tpynose
NoNo 29+31).

- TIpe/ICTABEHO € ONMCaHKMe Ha opraHusauusara ¥ GyHkuuoHupaneto Ha TunuyveH 3a CALLl u Kanana
nasap Ha eJeKTpoeHeprus Ha apedHo (Tpya No 32).

- HanpageH e 0030p Ha CHIIECTBYBAIINTE AITEPHATHBHH METO/IM 3 MOJIE/ISTHE HA Pa3sXOIMTe 3a IPEHOC
Ha €JEKTPOEHEpruaTa Mpe3 eJEKTPOTNIPEHOCHHWTe MpEXM BbB Bpb3Ka € OIEHKA Ha TsAXHara
crpaBeNIMBOCT H eeKTHBHOCT (Tpynose NoNo 33 u 83).

- MpeJACTaBeHM Ca OCHOBHHM 3HaHHMA M Ca OIIHCAHM pa3jIMYHATE METOAM 3a VYIpaBleHHe Ha
norpe6aenuero (VII). nonynspuu karo DSM (Demand Side Management) (tpynose NoNo 27, 34 u
82). TlonpobHo ca aHanuzupaHu nonesHute edextd Ha YII: HamansBaHe Ha HYXHHMTE (UHAHCOBH
Cpe/ICTBa 3a MOCTPOSBAHE HA HOBH €/EKTPOLIEHTPANTN H HOBM €1EKTPHYECKH MPEXH; NoJo0psBaHe Ha
edexrupHocta Ha EEC: MHHMMW3MpaHe Ha HEraTMBHOTO BIMSHME BBPXY OKOJHara cpela;
HaMajsBaHe Ha lleHarta Ha JIOCTaBfHAaTa Ha KIWEHTUTE CHEPrusA; HaMalsiBaHe HEA0CTUra Ha

CIICKTPOCHCPIUA; ﬂOﬂOGpHBBHC Ha HaJEXJHOCTTAa H Ka4e€CTBOTO Ha €ICKTPO3axXpaHBAHETO.
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- ONTMCAHW M aHAJIU3UPaHM Ca MEXAaHU3MMTE 3a KOHKYPEHTHO Y4acTHe B €JIEKTPOECHEPrHIHHUTE Na3apH
Ha MPOM3BOMTENIHTE OT Bb30OHOBAeMH H3TouHHLM (BH), npunoxenn npu poagewu EEC (tpya No 26).

- IPe/ICTABEHO € ChbBPEMEHHOTO HUBO Ha 3HaHMA OTHOCHO IJaHOBETE 3a Bb3cTaHOBiABaHe Ha EEC u ca
HalpaBeHH MpPeNopbKU 33 YCHBHPIICHCTBAHE Ha METOJONIOTHATA 3a pa3paboTBaHe Ha TE3HW IUIAHOBE,
npunarada or ECO-EA/I (tpya No 71).

11.2. TlpeanoxkeHust 3a MPOMEHH Ha HOPMAaTHBHM JOKYMEHTH M JCHCTBAIM METOAWKH W TPAKTHKH
(rpynoBe NoNo 2, 3, 4, 6, 15, 16, 18, 19, 20, 46, 47, 57, 66, 81):

- nonoOpeHus B JACHHOCTHTE Ha €NEeKTPOpasNpele/IMTE/IHUTE IPY/KECTBA OTHOCHO HaMmallsBaHe Ha
3ary0uTe, BCJIEACTBHE OT KOeTo e Obaar noJoOpeHH CTOMAHCKUTE MOKa3aTeld Ha NPEeANpUATHATA U
Ka4ecTBOTO Ha pasnpejessHara eleKkTpoeHeprus (Tpyaose NoNo 6, 70).

- NPE/VIOKEHH Ca TEPMHHOIIOTHYHH M CMHCIIOBH NPOMEHH B TekcToBe Ha Permament 2009/714/EC w B
YKa3aHHMATA 3@ MEXK/YOIepaTopcKo KOMEHCHPaHe 3a Tipe3rpanuyHuTe norouu (tpynose NoNo 15 u 72).

- NpeUIOKEHH ca MOJ0OpeHHs B AECHHOCTHTE Ha €JIEKTPOpaslpe/Ie/IMTEIHUTE JIPYKECTBA OTHOCHO
NOAABPKAHETO HAa MpEKHTe, BCIEACTBHE OT KoeTo uie Oble noaoOpeHo KayecTBOTO Ha
eJeKTpocHab1sBaHe M CTOTIAHCKHMTE MOKa3aTe/ld Ha npeanpuatuara (Tpya No 69).

I1.3. Tlpencrarsne Ha oOpa3ly 3a o0y4YeHHEe Ha CIELHANTNUCTH M0 IUTaHHpaHe Ha aKTHBHMTE MOLIHOCTH
B nasapHo npectpykrypupain EEC, T.e. 110 KaueCcTBEH U KOJTHMYECTBEH aHajIu3 Ha €JIEKTPOCHEPTHHHHUA
nasap (tpyaose NoNo 2, 3, 4., 5, 66).

11.4. TlpeanokeHusi 3a OpPraHW3alMOHHH, CTPYKTYPHH M CTpaTerH4eckM NPOMEHH Ha OBbJIrapckoTo
enektpocronaicTro (Tpyaose NoNo 3. 4, 5, 19, 47, 66).

- NIpe/IIOJKEeHKeE 3a POMEeHH B ynpapieHneTo Ha EEC, HanoXuTenHU nopajiy BbBEKIaHETO HA MasapeH
MOJIeN B ChOTBETCTBHE ¢ M3McKBaHMATa Ha JlupekTBa 2009/72/EC oTHOCHO OOIUUTE 3a BETPEIIHHS 32
EC nazap Ha enekrpudecka eHeprus (tpynose NoNo 20 u 49).

- IPE/UIOKEHH Ca NOIAXO0/IM 33 MoJAoOpsABaHe Ha . I'bBKaBocTTa™ Ha 6barapckara EEC (tpya No 21).
I1.5. TlpoBepka Ha MPUIOIHOCTTA Ha pa3pabOTEHUTE MOAE/H U METO/IH:

- MPAKTHYECKO MPHJIOXKEHHE Ha LAIOCTHATa MpejiaraHa METOAMKa 3a ONpe/e/iiHe Ha 3aryOuTe Ha
aKTHBHA €HEPIus 3a M3TEKJIMTE YacoBe B YIB/DKEHO PEalHO BPEME WJIM 3a BCAKO JCHOHOLIME Cllel
M3THYaHETO MY MIIM 3a BCEKH MeCell WM 3a 119/1aTa roJlMHa, KaKTo M 3a NPOTHO3MpaHe Ha 3aryOoM 3a
owbaeun nepuoau (Tpyaose NoNo 6. 70).

I1.7. IlonyyaBaHe ¥ aHaIW3 Ha BaKHH peE3Y/ITATH:

- OTHOCHO pa3BUTHETO Ha Npou3BoacTBeHuTe MomHocTH B EEC na PB (tpya No 13). ®opmynupanu ca
IpeanoKeHus.

- OmlpeleNleHH ca HaJEXKJHOCTHUTE [0Ka3aTeld Ha pasnpe/le/iuTe]lHa MpeXa Bb3 OCHOBa Ha
NpeIOCTaBeHH CTaTHCTHYEeCKM M TexHudecku aanHu (tpyn No 17). Hanpasen e ananus Ha
TEHICHIIMUTE HA PA3BHTHETO HM.

- 000CHOBaHO € MpeUIOKEHHE 3a Habop OT NPUIOKEHUs (MHCTPyMEHTapHyM) HEOOXOAMMM Ha
OBArapcKhs CHCTEMEH OIEepaTop 3a KPaTKOCPOYHO ONTHMAIHO MJIaHMPAHE Ha aKTUBHHTE MOILIHOCTH B
EEC npu nubepanusupan nazap Ha enekrpoeHeprus (tpyaose NoNo 18, 46).

- pazpaboTeH € MoJeN Ha TIaBHaTa e/IEKTPONpeHocHa Mpexka B nporpamua cpena NEPLAN 3a uenure
Ha-#imenzeaneTo Ha cxamanenata of NEPLAN AG 6aza nanuy 3a onnpenensgHe Ha HACTDOHKMTE Ha
peneiiHuTe 3aMTH (Tpya No 73).
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- W3cneRaHuA M aHanuz Ha pexxumute Ha XEK “Mocyn® npu uaeHtuduuupanure (tpya No 44) tpu
OCHOBHH KoH(Urypalus Ha npeHocHara Mpexka B EEC Ha HMpak (Tpya No 45). ITonyueHu ca none3Hu
M3BO/IM 3a NPAKTHKaTa Ha AUCNeYMpaHe Ha KOMILIeKca.

- Tpe/TIOKEHH ca MPeyCTPOMCTBA Ha BB3AYIIHH enekrponposoany auaun (BEJI) 3a 110 kV (tpya No
48). Te uensar npecuyamara ru BEJl 400kV n/ct ..Kapnoso™ - n/ct ,JInoeaue FOr” na ce u3nsiHu ¢
Bb3MOKHO 0 — HUCKH H 110 — JIEKH CTHIOOBE.

- MpEIJIOKEH € palMoHaIeH MOAXO/ 3a pelllaBaHeTo Ha NpobieMuTe, CBBP3aHM C M3MEPBAHETO Ha
npeaaBaHaTa eHeprus Mpe3 TPaHULIMTE MEXKAY NPEHOCHOTO H pa3npeleIMTeTHUTE NIPEITNIPHATHS, KAKTO
W TIpe3 pasmpe/ieIHTEeIHUTe eleKTpruueckn MpexHu. (Tpyaoe NoNo 6 u 40). Toii napa eaHoBpeMeHHO
BB3MOXKHOCT 3a ONpeJeNisHe Ha TpeJaBaHara €leKTPOEHEPrHs IpH OTNagaHe Ha MPOM3BOJIHO
M3MEPBAaHE, KAKTO M 33 eeKTHBHO OTKpMBaHe Ha KpayKOMTe Ha €NeKTPOEHEPTHA.

- M3CJI€[BAHM Ca pa3IM4YHH BB3MOXKHH peskuMu npu onepupaHe Ha EEC u B3auMmozaeHcTBHETO i C
BATbPHH napkose. [Toay4eHH W aHalIW3WpaHU ca pe3y/ITaTH OT THIHYHHM CMYLIEHHMA npu padorara Ha
BATBPHMTE MOILIHOCTH. HampaBeHM ca mnone3Hd M3BOAM OTHOCHO ynpapiaeHuero Ha EEC u
onepupaHeTo Ha naszapa 3a 6anaHcupallia enekrpoeHeprus (Tpyaose NoNo 25 u 52).

- OlleHKa M aHalli3 Ha pas/MuHuTe (GaKTOpH, BIMAEIIH BbPXY aBapHHHOCTTA HA EJIEMEHTHTE OT
€JIEKTPONpPEHOCHATa MpeKa Ha bbiirapus Bb3 OCHOBAa Ha apXHWBHpaHa CTaTHCTHYecKa MH(popMauus 3a
H3TeKbJ AecerroamileH nepuoa (tpyal No 57). B pesynrar ca npeanokeHH YCbBbPUIEHCTBAHHSA Ha
npuJiaraHl MPakTHKH.

11.8. Paspaborenu nmporpaMHu NpuIoKeHUs 3a niuanupane B EEC:

- MpeTIOKEHH ca BB3MOXKHH METOAM (METOJ Ha MOMEHTHTE M METOJ Ha ONOPHHMTE KBAHTHIM) 3a
onpejensiHe Ha 00e3MeYeHOCTTa Ha MECEYHUTE M NOJAMLIHUTE BOJHHM MPHTOLM BbE BOJOXPAaHHIIHILATA
Ha BEILl (tpyn No 22). PaspaboTeH e TNpHIOKEH IpPOrpaMeH TMakeT, KOHTO ce W3MON3Ba OT
crnenuanucture B LJIY na ECO EAJI npu nnanupase Ha pexxumute Ha EEC.

- pa3paboTeHo € NpuIoKeHHe B cpeaa Ha Matlab ¢ ynoGen rpaduuen norpeburencku untepdeiic 3a
pelllaBaHe Ha ONMTHMH3AIIMOHHHMS MOJEN 3a aKTUBHHUTE MOILIHOCTH B MHKpoMmpexa (Tpynose NoNo 53 u
58). To Moske 71a ce W3MOJI3Ra 32 MJIaHUpaHe Ha PeXKUMUTE U VIIpaBJI€HHE Ha MUKPOMPEKH.

- pa3paboTeHO € MOTPeOMTE/ICKO NPHIOKEHHE (KOMIIOTBPHA Iporpama), 4pe3 KOeTO ce W3BbpllBa
NpOrHO3MpaHe Ha TpHpacTHaTa LeHa Ha elekTpoeHeprusta B Obirapckara EEC 3a nenure Ha
IJlaHMpaHe Ha Taszapa 3a clieBauius aeH (Tpyrzoee NoNo 51, 56, 65). To ce u3noi3ea oT peXKUMHHTE
cneunanuct B LIJTY npu ECO-EA/L

I1.9. [Ipekparenu ca JeHCTBHATA Ha ATEHLHATA 3a CBTPYAHHYECTBO MEK/1Y €HEPIHHHHUTE PErylaTopH
B EBpona (Agency for the Cooperation of Energy Regulators-ACER) 3a yBennuyaBane Ha ¢onna 3a
Npe3rpaHUyHO paslUlallaHe MEXIY ONepaTopuTe Ha €JEeKTPONpPeHOCHH cucTteMd B Eppoma (Inter
Transmission Operators Compensation - ITC), upe3 koeTo ca CrieCTeHH MHOTOMHJIMOHHH €XKETOJHH
HecnpaBe/TuBU pa3xoau 3a ECO EAJ (BUK
https://www.acer.europa.eu/Official_documents/Public_consultations/PC_2012_E_15%20responses/Te
chnical%20Universitv%20Sofia.pdf).

III. YyebHO MeTOAHYECKHTE NIPHHOCH €A ClIeIHHTE:

III.1. Vue6buukwvr (Tpya No 75) e paspaboteH B CbLOTBETCTBME ¢ YyueOHara mnporpama 1o

i it g i e i e e Thaccarvncns wscm _ Arasames s Asrasaswrtaryesma _ n x e ~ e
3dAbJLKMIC/IHALIA  AMCHOMILIMHA [ ,FCAMMH "Hd CACRTPUCHCPTHAHATT "UHL ICMA ™, " RUA 10--€ *acT 0T
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yTebpaeHus y4yeGeH muaH 3a OKC bakanapep no cneumanHoctta ,EnekTpoeHepreTHka
enekTpoob3aBexaane”, Moayn ,Enextpuuecku wmpexum u  cucremu”. Ilo onpeaneneHu Ttemu
ChABPKAHUETO M HUBOTO HA M3JIOXKEHMETO HAJAXBBLPJIAT M3HCKBAHMATA Ha yuyeOHaTa nporpaMa H Moxe
Jla c€ M3II0/3BaT 3a JOIBbJIHUTEIHA CaMOCTOATEIHA NOATOTOBKA. ENHOBpEMEHHO ¢ npeaHa3sHa4e€HUETO
CH KaTo y4yeOHHMK. TO3M TpY/ NMPEACTABIsABa MbPBOTO ITBJIHO M3JIOKEHHE Ha MPEJMETa 3a ONpeieisHe,
ONTHMHU3UpAHE M YIPABICHHE Ha YCTAHOBEHHTE PEXKHMMH Ha €JEKTPOCHEPIHMHHHMTE CHCTEMH INpPH
YCIOBHATA Ha THOEpaIM3HpaH nasap Ha eJIeKTPOSHEprus, KOeTo € U3/1a/IeHO Ha OBbJIrapckH e3HK.

III.2. Tpyn No 76 (pbKOBOACTBO) € Ha aHmuiicku e3uk. [IpenHazHaueH e 3a ctyaeHtute o1 OKC
MarucTbp no crneuManHocT ,,MMHaAycTpHanHo HHKeHepCTBO ™ KbM PaKynTeTa 3a aHNIMHCKO HHIKEHEPHO
o0yuenue (®AMO). Yactra, HanvcaHa OT KaHaujara, oOXBalla MNPaKTUYECKMTE BBIPOCH IO
TUIAaHHpaHe W ONTHMM3allMAd Ha YcTaHoBeHMTe pexkuMmu Ha EEC B ycnopusTa Ha nubepanusupan
eJIEKTpOEeHEepryeH nasap.

I11.3. Pazpaborenu ca yueOHH nporpaMu no AUMCUMILUIMHM OoT yueOHu nnanose 3a OKC “bakanaebp™ u
OKC “Maructep” B E® 1 ppB @DOE - tpynose NoNo 85+94, 59, 62. IIpoBex1aHH aHKETH 3a OLIEHKa
Ha KayecTBOTO Ha yueOHMA mpouec MOKa3BaT YIOBIETBOPEHOCT Ha CTYAEHTHTE OT Yy4eOHOTO
ChIbp)KaHHEe M HauyHHAa Ha TpoBeXKJaHe Ha KypcoeTe. OT3MBMUTE Ha paboTojareld M €KCIEpTH
OTHOCHO [OArOTOBKara Ha 3aBbpIUMJIMTE M MNOCTbMNBAalLlM Ha padoTa MIaAd MHIKCHEPH-
€JIEKTPOSHEPreTHIIH ca O1aronmpHsATHH.

I11.4. PazpaboTenu ca yueOHM MOIYIIH 32 eleKTPOHHO obOydeHue — Tpya No 60. [IpoBeeHuTe aHKeTH
NOKa3BaT YJIOBJIETBOPEHOCT Ha CTYIEHTHTE NPH M3M0JI3BAHETO M.

II1.5. YyebHo-npakTHYECKU MPpUHOC NpeacTaBigBar Tpyaose NoNo 61 u 84. KanauaareT e HHHLHATOP
W KoopauHaTop Ha cnopazymenrero mexxay TY-Codus u ECO-EA]J] 3a n€THH CTaKOBE Ha CTYAEHTH OT
E® B cTpykrypure Ha ECO-EAJI. MHoro ot 0bemiuTe HHAKEHEPH-EIEKTPOCHEPTeTHIIM 3a ITBPBH BT
ce 3amo3HaBar ¢ NpakTHKaTa 1o CTelHalHOCTTa MMEHHO 4pe3 Te3u crtaxkore. Haa 150 cryaenTu ca
NpeMHUHaIu npe3 Tax B nepuoaa 2009-2018r.

HI.6. Tpynose NoNo 95 u 96 npeacTapisBat NpHHOC 3a NMOBHINABaHE Ha aBTOpHTeTa Ha Objirapckara
HayKa.

BapHo'c opurnHnana!
Copus, IToanuc: /

/

16.V.2019r. (Jlumo Ctounor)
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SUMMARY OF THE WORKS
of Assoc. Prof. DIMO GEORGIEYV STOILOYV,

presented for participation in a competition for the academic position of
PROFESSOR in scientific specialty

ELECTRIC POWER NETWORKS AND SYSTEMS

at department “Electric Power Engineering” in TU - Sofia

(the competition is announced in State Gazette No 23/ 19.03.2019)

The order of the descriptions given in the summary follows the order defined in the List of the works
of Assoc. Prof. DIMO GEORGIEV STOILOV, presented for participation in the competition for
PROFESSOR in scientific specialty ELECTRICAL NETWORKS AND SYSTEMS.

The works presented for the competition and their respective contributions can be grouped in the
following thematic areas:

I. Planning and control of active power in electric power systems (EPS) - works NoNo 1+4, 14, 18, 21,
22, 25+32, 34+36, 42, 44, 45, 52, 53, 56, 58, 62, 66, 71, 81, 82.

I1. The impact of liberalization of the electricity market on the operation and planning processes in EPS
- works NoNo 1+4, 18+21, 26, 27, 40, 42. 46, 47, 49, 51, 53, 56, 58, 62, 65, 66, 68, 81, 82.

IT1. Tariffs for transmission of electricity in the EPS participating in the ENTSO-E interconnection -
works NoNo 15, 16, 33, 67, 72, 83.

IV. Electric power and energy markets - works NoNo 25, 7, 15, 16, 20, 26, 28+32, 49, 51, 58, 65, 66.
68. 82.

V. Development of EPS - works 2+6, 12, 13, 20, 21, 25+32, 41, 42, 49, 52+54, 62, 66.

VI. Assessment, monitoring and optimization of the electricity losses in the electricity distribution
networks - works 6, 8. 10, 37, 40, 43, 70, 79, 80.

VII. Construction, design. maintenance, reliability and stability of electrical networks - works NoNo 9,
11, 17, 23, 24, 38, 39. 41, 48, 50, 54, 57. 69, 71, 73.

VIII. Inventions - works NoNo 77 u 78.
IX. Teaching and methodological - works NoNo 55, 59+62, 64, 72, 75, 76, 84+96.

Summaries of the works

1. Autoreferat of the PhD dissertation entitled “Active Power Optimization in Electric Power
Systems™, Technical University of Sofia, 2003, with a list of dissertation publications

The autoreferat as such represents a summary of the dissertation work. It also containes the
contributions of the dissertation. Since this work is not subject to evaluation under the procedure, here

is given only its brief and general content.
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In the dissertation has been developed a universal mixed integer linear model for optimization
of the active power in the power systems. It also presents an original method for medium and short-
term optimization of the active power. It is based on the decomposition of the whole large problem
to optimization subproblems, combining the use of priority lists with heuristic combinatorial logic. For
the first time, the integral optimization planning problem is solved on hourly base for the entire
one-year period. This approach a priori increases the degree of approximation of the decisions to
the planned conditions, and thus the degree of realization of the optimal plan.

Based on the method, algorithms and programs have been developed, through which
experimental and effective solutions for the optimization of the active power in the dispatch
center of NEK-EAD have been carried out. In addition to obtaining production schedules, solutions
are also used for comparative analyses of influencing factors: evaluation of electricity exchange
transactions, estimation of different reserve combinations, estimation of the preferential use of HPPs
for primary, secondary and tertiary regulation, forced operation of production units, etc. Conclusions
concerning the application of the method to the Bulgarian Electricity System under the current
state of market restructuring (transition from single to predominant buyer) are reported. With
proper modification the method is also applicable to other EPS.

2. Stoilov, D., Balancing and Reserving of Power Systems, Publishing House of TU-Sofia, 2013,
p. 115, ISBN 978-619-167-084-0

The monograph consists of a preface, four content parts, a summary, and a conclusion. The
subject of consideration and research is the process of planning and regulating the balance of active
energy through production reserves. Systematically outlined, critically assessed and further developed
are the technical and organizational knowledge of balancing and reserving the active energy in the
power systems under the conditions of a liberalized electricity market. Other developments and studies
with such a focus in our country do not exist.

The first part presents basic technical and economical knowledge about the operation of the
power systems under conditions of a liberalized market. They prepare the reader for perceiving the
particular subject that is exposed. Described are the new principles of reservation after separation of
the transmission from the production, distribution and supply of electricity. The part ends with a
presentation and an in-depth analysis of the reasons for the balancing burden: 1) the emergence of new
persons (roles) and additional places for switching the ownership of electricity on its way from the
manufacturer to the final consumer; (2) the separation of electricity for a scheduled electricity supply
from the one for load-frequency control, as well as other products and services; 3) the introduction of
additional balance units, apart from the conventional balance areas - each electricity supply schedule
becomes subject to balancing.

The second part presents balancing processes and activities: defining, planning, procuring,
assigning, trading, and using the various reserves. They provide for frequency and active power
regulation in real time with the required security requirements. The exhibition adheres to the
terminology and balancing provision set out in the regulations of the European Network of
Transmission System Operators for Electricity (ENTSO-E).

It has been formulated and proved to be the problem that, in the market approach adopted by
Bulgaria in bilateral electricity supply deals, the existing regulatory order for sharing the cost of
reservation does not satisfy Nash equilibrium. in order fo be saiisfied, an equiiabié sharing oi COSIS
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between producers should be made only for general reserves and, for the rest, private reserves should
be borne by the respective private producers' users. In order to implement this solution, it is necessary
to modify the practice of socializing all reservation costs. For this purpose, the reliability
characteristics of the aggregates and the degree of adequacy that each manufacturer will negotiate with
the system operator and the users to whom it will supply energy should be determined. On this basis,
general and private reserves will be determined and the cost of these reserves shared between
producers or between their users if producers do not recover their costs through the price of electricity.
The necessary legislative and organizational changes in Bulgaria are proposed in the fourth part of the
book.

The third part of the monograph presents the balancing and reservation processes in Austria,
Germany, Italy, Poland, Romania, France and the Czech Republic. They are going on through
harmonized market systems operating in the listed countries. This part fills the gap in our science
related to empirical experience in the field of organization and the structure of balancing markets and
markets for reserve and other ancillary services. In all countries surveyed, with the exception of
Bulgaria, balancing is preceded by three consecutive wholesale markets: (i) Preliminary (for future
periods), (ii) For the next day, (iii) For the current day. After their closure in real time, a balancing
market operates, and in France a balancing mechanism. Through it, the system operator activates
sequentially ordered ancillary services (to increase or decrease the power produced by the aggregates,
to increase or decrease the load of adjustable users, to start and stop aggregates). These services are
negotiated, certified and purchased by the system operator through a market for ancillary services and
reserves. In all countries surveyed (as opposed to the situation in Bulgaria) the markets are
implemented through information service platforms where all participants submit and certify their
proposals and receive commercial information in accordance with national market rules. Unlike the
countries under consideration, there is no current market in Bulgaria for the next 24 hours, there is no
market in the current day, there is no balancing market. Normally there is a seeming market for the
next day and a seeming market for balancing energy that has not been realized for more than six years.

The fourth part is devoted to the state of the Bulgarian EPS. In brief are described the changes
in the national electricity system in recent years and the current state of the administrative and
operational environment. These conditions predetermine the peculiarities of the balancing and
reservation processes in our country. An exhaustive and well-grounded critical analysis of balancing
and reservation rules has been made. It is proved that the actual state and organization of these
processes are completely different from those regulated by the applicable normative documents:
Energy Act, EPS Management Rules and Rules for Electricity Trading. The Energy Act and the
Trading Rules treat the balancing group as an association of companies that resemble the vertically
integrated German or Austrian companies and apply optimal aggregate management and distribution of
goods in the balancing group as if they had group management. As a result of such an allusion, the so-
called "self-dispatch" is in place and continues to be protected, which is inherent in sufficiently large
producer associations working in a unified corporation (integrated with distributors). These are
historically originated vertically integrated companies spread over larger areas than of Bulgaria, which
have a sufficient and diverse production and regulatory portfolio, including their own reserves. The
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detriment of imposing this decentralized approach for dispatching to the Bulgarian producers, divided
into separate power plants, is proved.

The monograph ends in two short parts:

- Summaries synthesizing key findings from previous descriptions and analyzes

- Conclusions in which, based on the summaries, the author's proposals are substantiated.

The scientific contributions of the monograph are related to proving the inefficiency of
dividing the processes of balancing and reserving EPS from the overall process of planning and
managing its work. The specific scientific contributions are: 1. A significant technological and
organizational complication of the processes of balancing and reserving the EPS with a liberalized
market has been proved compared with the classical vertically organized EPS; 2. The confirmation of
the legal basis and the difference between the factual and legal regulated process of balancing the
Bulgarian EPS are extracted and presented; 3. New data are systematically analyzed and results are
presented on the economic and technological inefficiency of the more than six-year transition to
decentralized dispatching and balancing of the Bulgarian EPS by dividing it into balancing groups; 4.
The problem that the regulatory order for the sharing of reservation costs in Bulgaria does not satisfy
Nash's equilibrium is proven and proven; 5. Suggested alternative reservation approaches to meet Nash
equilibrium; 6. The "Minimum of Injury and Security Costs" criterion is justified as superior to the
criterion of "equalizing reserve costs with non-energy costs" for the task of determining the optimal
size of the planned cold and extreme reserves.

The applied contributions are numerous, ranging from presenting new knowledge to a
specialized field before the expert and scientific community to proposals for amendments to existing
normative documents, and to methodologies and practices in Bulgaria. Their public significance is
synthesized in the following sample of the conclusion of the monograph: "In the existing serious
damage to the of institutionality of the power sector in Bulgaria, the reliable functioning of the
Bulgarian balance area (EPS), as part of the united systems of the European countries, will continue
to deteriorate. Such examples have ended with catastrophic deficits, disruption of the economies of
individual states or states and disruption of their national security. Therefore, the devastating
misleading so far can not be developed and fed into the future. The market model should be radically

L

changed to a centralized tender for all product types and for all negotiation periods.

3. Stoilov, D., Analysis of the Electricity Market in Bulgaria, Publishing House of TU-Sofia,
2013, p. 100, ISBN 978-619-167-063-5

The monograph consists of a preface, a summary, four parts, conclusions, and two annexes.
The subject of consideration and research is the stages of reorganization of the Bulgarian EPS after
1990, which, unfortunately, have been carried out with the continuous loss of public good. The current
state of the EPS and the organization of the electricity market are analyzed. Improvements are
proposed to the national market model, regulatory documents, the efficiency of state energy companies
and institutions.

The preface and the summary introduce the market-related issues of EPS not only in Bulgaria
but also in other European countries.

Page 4 of 46



The first part presents basic economic, technological, organizational concepts and knowledge
of the electricity market - types of markets, key concepts for a perfect competitive market, economic
regulation, technological and organizational knowledge of the modern electricity systems (CEE),
Western European markets, network with vertically organized EPS and in liberalized electricity
markets, planning, coordination and management of EPS. This part is important both for familiarizing
readers with the general chronological development and current status, the typical structures, the
terminology and the essence of the studied processes, as well as for establishing the main
indicators/criteria to which the analysis is carried out in the next part.

In the second part are defined the main stages of organizational, privatization and
liberalization changes in the Bulgarian electro energy industry. Described is the current organizational
state of the electricity sector. The most important reasons for the destabilization of the electricity
industry are: 1) the improper and losing privatization; 2) the inappropriate reorganization: instead of
the initially mandatory (according to Directive 96/92/EC) accounting separation of the functions of
production, transmission, distribution and trade (supply), with subsequent obligatory legal separation
only of the transmission network operator, a legal separation of all major power plants as stand-alone
(independent) producers, and the only producer of peak and regulating and reserve electricity (from
hydroelectric power stations) is left with transmission and trading of electricity, contrary to a
requirement ments of the Directive. The culmination of the destructive changes is the separation and
removal by the National Electric Company (NEK EAD) of the electricity distribution companies,
which carry out simultaneously the electricity supply; 3) non-application of a common state criterion
for economy to the management of the state electric power companies.

The following are identified as complicating the state of the sector: 1) subsidizing inefficient
district heating by electricity consumers; 2) a system of preferential prices for electricity from
renewable sources; 3) lack of prices for electricity prodused from the water power plants of NEK-
EAD; 4) long-term contracts for compulsory purchase of electricity by AES Galabovo and TPP
"Maritza-East 3".

Emphasis is placed on the primordial anti-economics of the liberalization that has begun: one of
the largest state-owned companies is forced with the law to organize an electricity market to deprive
customers of the same company. This is contradictory to alphabetical corporate principles because it
means the company works against its interests, in this case also against the state. The differences
between the ideal commodity market and the electricity market are revealed: 1) Due to the
technological differences of the production units in the real electricity markets, the different producers
form and offer a market product with different qualities. Therefore, the commodity electricity is not
unified, benchmarked, comparable, indispensable; 2) the limited number of producers does not create
free competition, but the conditions of cartel. Combating it creates a more complex regulatory system
than regulating classical vertical integration; 3) the commodity electricity can not be addressed by one
particular manufacturer to a particular buyer but goes in the way of Kirchhoff's Laws; 4) it is not
possible for every buyer to consume every second just as much electricity as he has negotiated. If the
amount of the differences is not immediately balanced, the synchronous operation of the entire EPS is
violated and the consumers remain unprotected; 5) The differences between the wholesale market and

the. retail. market cause. differences. due. to.the. assumptions.and. admissions that.are made.in order for
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the common market to exist. The mass connection of generating sets to distribution networks cancels
the previously existing definition (the wholesale market is a market that is realized on the transmission
network); 6) the presence of transmission and security dependencies/constraints that cause the
emergence of a market for shares of scarce transmission capacity, as well as the use of a balancing
market for overcoming anticipated or sudden overloads; 7) the price for end-users does not change at
any price change for producers and no real-time market response is made to users.

In our country there is a "wild market" (only with bilateral transactions), which does not exist
as a theoretical model. It has been shown that: 1) bilateral transactions between market participants
from one market zone do not improve public well-being; 2) bilateral transactions between state and
private companies in a single market area constitute State aid (subsidy) to the private company; 3)
when the producer's participation in the market zone comes out or diminishes public welfare decreases.
The European countries' approach to achieving Pareto efficiency is explored. Other damages suffered
by the state and the citizens as a result of the introduced "market" model are identified: 1)
fragmentation of the electricity transmission activity - transmission enterprise and the license holder is
NEK-EAD, while the licensor is the executor of the ESO; 2) more than six years of fruitless attempts
to introduce the most difficult and inappropriate for our EPS market model - decentralized dispatch
through balancing groups (see work 1 summary); 3) normative removal of the demand-supply
relationship in a 24-hour cross-section; 4) normative elimination of the demand-supply relationship in
an annual cross-section.

They are critically analyzed: the amendments to the Energy Act (EE) in 2012 and 2013, the
deficiencies of the current practice of introducing allowances for electricity producers, the reversal of
quotas, the disguised bonds for customers who are connected to medium voltage, the role of "supplier
last resort", the forthcoming stock market. Controversies, omissions and mistakes in the documents
relied on to regulate the electricity market, as well as inconsistencies with the requirements of the EU
directives, are mentioned. There is turned out also the inequality of domestic and cross-border users of
the transmission network, leading to subsidizing foreign economies.

The third part of the monograph contains technical and economic considerations for the
forthcoming stages of liberalization of the electricity market in Bulgaria. Here is analyzed the
harmfulness of approaches related to the non-competitive alignment of the proposals of the producers
and the administrative determination of the share participation in a future stock exchange. The
comparison of three market options shows an increased weighted wholesale price in the country of
BGN 8.78 per MWh as a result of the non-tier structure of the producers in the existing market and an
additional increase of BGN 3.37 per MWh as a result of the introduction of an "power exchange" with
administratively determined quotas of producers. At the same time, the value of exports is reduced.

The conflict between regulatory, contractual and real conditions is further revealed: the
capacity and the power generation of unresponsive power plants and those with mandatory “take-or
pay” generation have increased to such an extent that they limit the freedom of parameters required for
the main optimization tasks (unit commitment and optimal load sheduling, the quality of frequency and
load control, the network security). In April 2013, the breach of EE's reliability became a reality due to
unrealistic buyout obligations: the system operator begin almost constantly limiting the output of
renswable sources combined with.a limitation.of Kozloduy NPP.and.power.plants.with,"take_or nay!.
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contracts. These are measures that are far from the understanding of economic efficiency and are
accompanied by the payment of financial penalties.

A critical analysis of the Electricity Trading Rules is presented also with regard to existing
ambiguities and contradictions concepts (balancing group, timetable, practice for establishing cross-
border transmission capacities, etc.).

The third part concludes with proposals for taking into account the global trends in the
economy of the national EPS: modern and future micro, small and medium-sized production units
provide much greater scope for local networking with limited access to power supply for
predetermined consumers or when combined with the mode of distribution network. Preliminary
definition of legal, technical and economic conditions for future networks (micro-networks) is needed.
Finally, there are examples of dangerous trends to fragment or modify or "powder" conventional
services offered to customers as an "energy value added service". In the form of improving the
relationship, old-fashioned commercial tricks are being introduced to increase revenue and to transfer
risks inherent in the activity of suppliers to consumers who do not even understand how they pay
larger bills (due to an increased number of intermediaries or other costs that, monopolistic or pooled
form of electricity supply do not exist). Admitting such trends damages public welfare.

The fourth part of the book presents reasoned interconnected proposals for improving the
national electric energy system.

The proposed effective path for development in Bulgaria is a national market model, borrowing
elements from several existing models and named "National Electricity Market" - NEM. The Market is
an auctional type of tool that replaces the classic dispatching toolkit used in vertically integrated
companies. Through it the state will achieve maximum social welfare for the participants. Furthermore,
through it, the financial disadvantage of costly renewable or combined production units and long-term
contracts will be fairly shared among all network users. In this way, the paradoxes of the electricity
market will be part of an optimization process that implements an auction tool for all time horizons and
for all producers, national consumers and intermediaries, both for electricity and all derived products.

It is also proposed to consolidate the electricity companies into a single national corporation.
Following are suggestions: 1) for necessary changes in the Energy Law and in the Rules for Electricity
Trading; 2) for organizational changes in the activities of BEH EAD, ESO EAD and NEK EAD:; 3) for
interactions with market structures in neighboring countries and 4) to state institutions.

The conclusions suggest that the Government, Ministry of energy, SEWRC, BEH, NEK-EAD
and ESO-EAD should focus on correcting the errors made in the current reorganization and
privatizations in the electricity sector: 1) merging all electricity companies into a single national
corporation for providing common (national) economic interests and integrated electricity generation,
distribution and trade; 2) in addition to the optimal functioning of the national market, this corporation
will start buying up shares and units from local and foreign energy companies; 3) choosing a national
market model which combine the most suitable for Bulgaria of the leading European and world
markets; 4) the national corporation should help to create a common balancing electricity market for
the Balkan countries.

The first annex presents the qualitative and quantitative modeling related to the wholesale

market in.Bulgaria. - technical and. ¢conomic, information.. preliminary. receipts and. modeling. technique
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for the three market options analyzed in the third part of the monograph. The second annex provides a
correct translation into Bulgarian of Article 3 of Directive 2009/72 / EC on common rules for the
internal market in electricity quoted in analyzes instead of popular incorrect translation.

The scientific contributions of the monograph consist of: 1. Searching, collecting and
systematizing historical facts about the development of the organizational, privatization and
liberalization changes in the Bulgarian electric energy industry; 2. Discovering new differences
between the ideal commodity market and the electricity market; 3. Problem formulation and solution:
Reducing public welfare from an electricity market with simultaneous operation of regulated
transactions, bilateral transactions and stock exchange transactions; 4. Proposal to introduce a market
model to maximize public welfare where the financial disadvantage of expensive renewable or
combined and long-term contracted production units will be fairly distributed among all network users.

Scientifically-applied contributions are: 1. Revealing the reasons for the destabilization of
the electricity sector in Bulgaria; 2. Evaluating the impact of bilateral transactions between market
participants on public well-being; 3. Searching for and analyzing examples of dangerous trends to
reduce public welfare by crushing or modifying ("puffing") conventional activities that are offered to
customers as an "energy value added service".

The applied contributions of the monograph are plentiful - the main ones are the presentation
to the expert and the scientific community of new knowledge on the development of the transformation
processes of the electricity economy in Bulgaria, the presentation of models for training of specialists
on qualitative and quantitative analysis of the electricity market, suggestions for amendments to
normative acts, proposals for organizational, structural and strategic changes of the Bulgarian power
economy.

4. Stoilov, D., Electricity Economies and Markets in Austria, Germany, Italy, Poland,
Romania, France and the Czech Republic, Publishing House of TU-Sofia, 2013, p. 111, ISBN
978-619-167-064-2

The monograph consists of a preface, eight content parts and a conclusion. Collected and
systematized are important facts about the development and state of the electricity systems and markets
in different European countries. The subject of the examinations and researches are the reasons for the
market transformations, their flow and consistency are analyzed, useful conclusions are drawn about
the development of the Bulgarian EPS and the electricity market in our country.

The first part briefly gives basic knowledge about the operation of the EPS and the electricity
markets: structure of EPS, planning processes, coordination and management in EPS, market
classification, involved organizations and their functions, tendencies of uniting the electricity markets
in Europe. This part is important both for familiarizing readers with the general chronological
development and current status, the typical structures, the terminology and the essence of the studied
processes, as well as for establishing the main indicators/criteria for comparing different scenarios of
changes.

Parts two through eight are dedicated to specific electricity economies and markets in
Austria, Germany, Italy, Poland, Romania, France and the Czech Republic. The sequence of the

disclosure starts with the organizational structure of the relevant EPS - the economic and
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administrative units (players) related to it. Than is presented the development of organization and its
technical characteristics (installed production capacities by main tipes of power plants, transformation
capacity, lengths of the power lines at different nominal voltages, load characteristic and modes of
controlling them). An analysis of the relevant major markets and brief information on balancing
markets and ancillary services markets is provided also. Each part ends with a summary in which the
characteristics of the local system and market are synthesized. Efficiency assessment is justified, based
on the basic criterion for maximizing the public good.

In the conclusion, traced and analyzed general characteristics are deduced, for example:

1. Initially, deregulation was introduced through the suggestion of creating competition
between electricity producers, which would replace government regulation of electricity companies
and contribute to the reduction of electricity prices. An allusion to possible competition in retail supply
is added. This is how the production and electricity supply activities in the satellite countries are
fragmented and privatized. The World Development Circles acquire new overseas assets and revenues;

2. In order to comply with Directive 2009/72 / EC of the European Parliament and of the
Council of Europe on common rules for the internal market in electricity, the corporations formally
delegate or sell the activities of the transmission network to affiliates or subsidiaries. They not only do
not fragment but re-consolidate their groups, which simultaneously carry out the activities of
producing, transmitting, distributing, trading and supplying electricity and other energy on a given
territory. Thus, they realize "efficiency of scale", bringing benefits for their shareholders and
customers, as well as increasing economic stability - both corporate and state;

3. The consolidation process of the giant power groups continues indirectly: through the merger
activities in national and regional markets. (Initially joining the markets for the next and the current
day, then - the balancing markets and finally the creation of an integrated electricity market in Europe.)

The scientific contributions of the monograph consist of: 1. Searching for and analyzing
scientific facts about the genesis of the global process for the reorganization of the power systems; 2.
Disclosing new convincing arguments for double standards in conducting the liberalization of
electricity markets around the world: consolidation and enrichment of strong cross-border holding
groups against fragmentation and plundering of weaker electricity companies. It revealed the pseudo-
separation of the transmission activity on the one hand from the production, distribution and supply
activities on the other by the large electricity companies; 3. The deception has been revealed that the
technical or economic superiority of the market form of organization of the large EPS in comparison to
classical vertically integrated companies is the cause of the simultaneous economic rise of Western
consortia and the fall of Eastern European electricity companies.

The applied contributions of the monograph consist in presenting to the expert and scientific
community new knowledge about the electricity economy and markets in European countries, which

are used as arguments in formulating proposals for organizational and structural changes of the electric
power industry in our country.

5. Stoilov D., Organization and Management of Electric Power Industry, Avangard-prima,
Sofia, 2018, p. 115, ISBN 978-619-239-087-7

The monograph consists |

. o2 A =

f a preface, two parts and a conclusion.
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The preface introduces the reader in the topic of electricity organizations as part of general
economic systems.

The first part presents the basic knowledge of electric power as a business system.
Successively described are basic terms and notions; electricity and electricity organization as goods;
the main elements of the power systems; the main types of electricity companies; the distinction
between transmission and distribution; the use of the grid; the diverse commodity and financial
markets; the electricity market and its derived goods and services; the management of electrical
energetics and its economic regulation.

The second part describes the development of technologies and the organization of electrical
energetics. Institutions, networks and markets at the start of electrification (intellectual property
protection institutions, banking institutions, educational and scientific institutions, international energy
organizations, pioneer entrepreneurial organizations, regulators and organizations) are at first
represented. War is seen as a supra-market institution and globalization - as a supraregional institution.
Then in successive sections are described the technological and organizational development of electric
power industries in the US, Europe and the UK.

The conclusion highlights the conclusion that the constant restructuring of the electricity
companies is part of the development of the human society, which should have an improving rather
than a reverse influence on progress. Motivation for restructuring must be the good for the owner of
the energy companies, not for group hoops or foreign interests. In order to avoid further devastation of
the national electricity economy in Bulgaria lessons should be learned from the presented knowledge
and radically changing the current "market" model with a model of award and the institutions' efforts
to address the errors made in the current reorganization and the so-called ‘privatization of the energy
sector’,

The scientific contributions of the monograph are related to the extraction and presentation in
an accessible form of fundamental knowledge about the efficiency of organizations in electric power
idustry and their management, both during sustained operation and during wars or other force majeure
conditions to which can be attributed the forced change of ownership of the assets of business
organizations. These contributions fill the gap in Bulgarian science about the development of global
electrical power industry beyond the "Iron Curtain".

A scientifically-applied contribution is the receipt of confirmatory evidence that the
continued restructuring of the electricity organisations is a part and influences the development of the
human society.

6. Stoilov, D., V. Atanasov, 1. Angelov, Losses in Electricity Distribution Networks, Technical
University - Sofia, May 2017, p. 146, ISBN 978-619-167-287-5

The monograph presents the most important part of the world's knowledge about active power
losses in its distribution, accumulated over 130 years. It starts with an introduction, which describes the
main features of the electricity distribution networks, incl. the parameters of the elements and their
operation.

The first section defines the physical and economic nature of power and energy losses in
power grids. It shows the classification of total active power losses 1n electricity distribution networks
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according to their physical nature. The approaches, methods and means for determining the categories
and types of losses for different dimensional or operational purposes are set out. Described is the
popular meaning of the concept of electricity theft, the legal meaning of the concepts of theft and
fraud, and anti-theft measures. The economic nature of losses is analyzed as a measure of the economic
efficiency of electricity distribution. The criterion of optimal loss rates as an equation of the cost of
losses growth and the cost increase to reduce these losses is highlighted. The importance of efforts to
reduce losses is analyzed.

The second section is dedicated to regulatory requirements on losses. The most important texts
of normative acts concerning the electricity losses at the level of the European Community and in our
country are analyzed. The weaknesses of the Methodic for determining the allowable amount of the
technological expenditures of electricity in transmission and distribution of electric energy, adopted by
the decision of SEWRC No. 69 of May 10, 2012 as an attempt to rate the losses in our country through
by-laws. Adduced are the texts of the Electricity Trading Rules, which regulate part of the matter for
losses, as well as the atempt of the Ordinance No. 3 on the Structure of Electrical Installations and
Electricity Lines to regulate the experimental determination of the resistances of important elements of
the medium voltage networks, but through this and the technical losses themselves.

The third section looks at the existing organization for determining total losses in electricity
distribution companies. Significant weaknesses have been identified.

The fourth section analyzes the measurement of the electricity at the boundaries with the
power transmission network of ESO EAD. Vulnerabilities of Electricity Measurement Rules have been
identified and the Energy and Water Regulatory Commission is recommended to amend them in order
to cease the transfer of ESO losses to electricity distribution companies and the benefit of third parties.

The fifth section is dedicated to the problem of so called "redundant meters". After its
identification and analysis, it was concluded that the "redundant meters" were systematically ignored,
as well as the recommendation to supplement the Electricity Measurement Rules by obliging the
distribution companies to install "redundant meters" on the terminals from the substations, at the
entrances and exits of transformer substations (by branch of the LV network) and a common electricity
meter in the box supplying multiple users.

The sixth section describes the historical development of approaches, methods and means for
determining losses in power distribution networks around the world. The search for and use of original
sources more than a century ago has enabled the Bulgarian electricity community to get acquainted
with the historical wealth of pioneering approaches and methods and to pilot the reader through their
chronological development. At the end of the historical review and analysis of the approaches and
methods, a number of conclusions were drawn regarding the accuracy and acceptability of the various
described methods in competition with the possibilities created by modern smart meters and advanced
systems. It is concluded "... that the time of approximate calculation of technical losses (according to a
number of assumptions in the computational models imposed due to lack of reliable measured data on
the flow of energy and the physical parameters of each element and each section of the electricity
distribution networks) has passed. ... The time has come for calculating the individual losses on each
individual cable or air section (separately for the medium and low voltage terminals) and for the
transformers connecting them, as well as the individual losses for each user deviation and dashboard.”.
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Also important is the detailed description in seventh section of unfortified models for
calculating the technical losses of active power and energy in the elements of the electricity
distribution networks. They allow the calculation of instantaneous or integrated per hour, per day, per
month technical losses of six types of network elements: medium voltage network, transformer
substations and substations, low voltage network (for consumers and/or street lighting), user
deviations, electricity meters and other technical losses. The exposition of the modeling process is
complemented by a detailed description of the input data selection and a description of the algorithms
for calculating the technical and non-technical losses according to the targets set for the accuracy and
time of the loss calculation. The applicability of symmetric and unbalanced models is analyzed.
Various computing environments have been explored. The whole section is illustrated with fixed
examples from real networks.

The eighth section describes the authors' empirical Analytical-Empirical Model for
Calculation of Annual Technical Losses on Electricity Distribution Networks, which aims to estimate
or forecast the annual technical losses of active energy on the medium and low voltage networks of the
Operational Centers in the cases where the more precise models described in the seventh section can
not be applied. In this model, the annual technical losses in each operating center represent the sum of
the annual losses in four averaged elements of the respective power distribution network (MV power
lines, transformer substations, LV power lines and user deviations), which are calculated by
mathematical formulas.

The ninth section is devoted to operational measures to reduce losses that are distinguished
from investment or policy measures. It is proposed to draft a plan for the development of the potential
of a distribution company to reduce electricity losses.

The transition to a smart grid and automated loss surveillance is described in the tenth section
of the book. A new functionality in network management is introduced after the introduction of smart
elements and above all smart meters. It is argued that there is a need to review the SEWRC's decision
on the state of implementation of smart metering systems in the country. Attention is drawn to the
fulfillment of the minimum requirements for smart meters and measuring systems regulated in
Recommendation 2012/148/EC on the preparations for the dissemination of smart metering systems
and Recommendation 2014/724/EC on the model for the identification of the impact of smart data
protection networks and smart measurement systems. This section concludes on the need for state
authorities and distribution companies to concentrate their activities on introducing more complete and
more advanced systems for the collection, processing and use of electrometer data, complementing the
existing SCADA, SAP, AMI to automated control over the operation of networks, including all types
of losses.

The book concludes with summary conclusions and suggestions to the electricity distribution
companies and to the EWRC, which deal with loss reduction activities.

The scientific contributions of the monograph are as follows: 1. An original methodology has
been developed for accurate determining the active power and energy losses in electric distribution
companies for different periods - from real time to year; 2. A detailed tool for the implementation of
the methodology, including models of the elements of medium and low voltage distribution networks
for the main activity of the methodology, has been developed: 3. An analytical-empirical model has

Page 12 of 46



been developed to estimate the annual technical energy losses of each operational area during a
transitional period during which the electricity distribution companies are not yet prepared to fully
implement the methodology by accurately determining the real-time loss.

The scientifically applied contributions are: 1. A scientifically justified transition to
automated real-time loss monitoring and a draft plan for developing the potential of the electricity
distribution companies for the application of the methodology. 2. In the Bulgarian scientific circles
some original world pioneering works have been introduced and elucidated on the study and
calculation of technical losses in power distribution networks.

The applied contributions consist of the confirmation evidence obtained on the suitability of
the models developed and the overall proposed methodology for determining active energy losses for
the leaked hours in extended real-time or for each day after its expiry or for each month or for the
whole year as well as for predicting future losses. Also, in proposing changes to the regulatory
documents, proposing specific improvements in the activities of the electricity distribution companies
in terms of loss reduction, as a result of which the business performance of the enterprises and the
quality of the distributed electricity will be improved.

7. Stoilov D., Stoilov G., Stoilov L. Momentary Power Market, Proceedings of 2008 IEEE

International Conference on Electro/Information Technology, Iowa State University, May 18-
20, 2008, DOI: 10.1109/EIT.2008.4554339

This work is available through IEEE-Xplore. The report is presented at the Conference on
Electro-Information Technologies, organized by IEEE and held at the University of lowa, USA. This
university is one of the world's leading educational and research centres in the field of power systems.

The report describes an electric energy system in which is going a process of repeatedly
announcing, transmitting and disseminating developed dvnamic electricity prices starting from each
production unit passing through each branch and node and reaching the end users' power dashboards,
including households. This process takes place over each single interval of a few seconds or a minute,
realized by a combination of interdependable programmable and communication devices, accordingly
named Bidder, Scheduler and Price Designator, Price Announcer, Price “Transmuter”, and
Intelligent Electric Meter. An additional combination of devices enables users to manage their load
according to the ever-changing price and the economic tactics of individual consumers.

The report can be seen as an illustration and further development of a published patent
application (G. Stoilov, and D. Stoilov, and L. Stoilov, A MOMENTARY POWER MARKET,
WO02006 / 021058A1, March 2, 2006). Suggested are: A system of developed dynamic prices based on
a nodal and branch equation for prices and price formulas in each single period, e.g. one minute,
Method for congestion avoiding, Balancing method by compensating for unintended deviations over a
previous single interval, Method for planning and dispatching at continuously renewing prices during
each single period, Set of devices for the formation and propagation of the developed dynamic prices,
Method of trading of ancillary services, Method of equitable sharing of system costs. Also described
are the challenges and milestones for further actions to achieve the deployment of the Momentary
Power Market. The work provides scientific, applied and methodical contributions.
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8. D. Stoilov, V. Atanasov, I. Zagorchev, Assessment of electric energy losses aiming at detection
of thefts of electricity, Proceedings of IEEE Conference SIELA, Burgas 2016, DOI:
10.1109/SIELA.2016.7543048, SJR 0,11

The paper describes relations between technical, nontechnical and total electric energy losses in
power systems and presents an innovative methodology for their accurate assessment aiming at
detection of thefts of electricity in the distribution networks. A plan to develop the potential of the
distribution company to reduce electricity losses is well-grounded and explained. The work provides
scientific, applied and methodical contributions.

9. K. Angelov, D. Stoilov, Risk based asset management of electrical distribution network,
Proceedings of IEEE Conference SIELA, Burgas 2016, DOI: 10.1109/SIELA.2016.7542971,
SIR 0,11

The paper presents methodological approach for asset management of electric distribution
company through a policy, built upon the Risk based asset management. The indicators by which the
reliability of a distribution network is estimated are presented and consequent cost of failure of
equipment and missed benefits are defined. Using the described methodology the distribution
companies could perform: qualitative and quantitative assessment of the risk, determination of
measures to reduce the risk, and asset management based on a policy of the maximum acceptable risk.
The work provides scientific, applied and methodical contributions.

10. K. K. Savov, P. Stoyanov, R. Stanev, D. Stoilov, Analysis of errors in distribution networks
power losses calculations with relation to the time discretization intervals, In Electrical
Machines, Drives and Power Systems (ELMA), 2017 15th International Conference on 2017
Jun 1 (pp. 42-46). IEEE, DOI: 10.1109/ELMA.2017.7955398

The paper examines the errors occurring in power loss evaluation for electrical distribution
networks as a result of the different (increased) duration of the time discretization intervals used for the
step approximation of the load profiles of the supplied consumers. The relation between these errors
and the magnitude of the index called “form factor” is also a subject of interest. Using the estimations
of errors in function of the single time interval duration for each particular value of the form factor,
and calculating the real magnitude of the form factor for the respective network, one could decide
about the proper discretization interval for particular cases of networks supplying various types of
consumers. The developed methodology could be further used in more comprehensive studies for
definite clarification of the considered relations. The work provides scientific, applied and methodical
contributions.

11. N. Nikolov, D. Stoilov, Comparison of the conductors' mechanical mode calculations using
different mathematical models, In Electrical Machines, Drives and Power Systems (ELMA),
2017 15th International Conference on 2017 Jun 1 (pp. 339-347). IEEE, DOI:
10.1109/ELMA.2017.7955460

The paper analyzes sag-tension characteristics for various designs of high temperature low sag
conductors. The differences that occur in the results for the estimated sag when using parabolic and
catenary dependences are analyzed. The presented study cases are for two different span lengths - 250
and 350m. The inclination between the attachment points is also taken in consideration. The influence
of the catenary constant on the sag estimation errors is analyzed. The conclusions are that the adequate
and accurate sag-tension calculations are crucial for the secure operation of power lines. The work
provides scientific, applied and methodical contributions.

Page 14 of 46



12. Savov K. K., Hadzhiyska K., Trashlieva V., Stoilov D., Tzvetanov P., A model for
optimisation of the production structure in a power system. In Electrical Apparatus and
Technologies (SIELA), 2018 20th International Symposium on (pp. 1-5), 2018, June, IEEE,
DOI: 10.1109/SIELA.2018.8447155

A model is proposed for bottom-up optimization of the production structure in an electric
power system comprising micro, small and large units connected accordingly to the low, medium and
high voltage networks/grids, which supply non-elastic consumers. The objective function aims for
minimization of supply costs, based on producer bids and subject to the constraints of active energy
balance, possible development of different producers and their mutual substitution. The model is
verified by a numerical example. The work provides scientific, applied and methodical contributions.

13. Stoilov D., Savov K. K., Hadzhiyska K., Trashlieva V., Tzvetanov P., Production structure
optimization for the Bulgarian power system. In High Technology for Sustainable
Development (HiTech), 2018 International Conference on (pp. 1-5), 2018, June, IEEE, DOI:
10.1109/HiTech.2018.8566382

In supplement to work number 12 a modified model is described for bottom-up optimization of
the production structure in an electric power system, which supplies non-elastic consumers. The model
is verified by a numerical example illustrating a study for the Bulgarian power system expansion.
Analysis is performed and some important conclusions are drawn. The work provides scientific,
applied and methodical contributions.

14. Kadiev K., Trashlieva V., Stoilov D., Modelling of uninterruptible work cycle of controllable
electric loads. In Electrical Apparatus and Technologies (SIELA), 2018 20th International
Symposium on (pp. 1-4), 2018, June, IEEE, DOI: 10.1109/SIELA.2018.8446661

In this paper two approaches for the modeling of controllable loads operation are described.
The uninterruptible working cycle of a controllable load imposes certain additional constraints. Such
operation cycle is commonly modeled via additional artificial binary variables that further increase the
complexity of the initial optimization problem. An approach for the reduction of these inconveniences
is proposed with a modification of the balance constraint and further postoptimization processing of
the obtained solution. The work provides scientific, applied and methodical contributions.

15. Stoilov D., Dimitrov Y., Francois B., Challenges facing the European power transmission
tariffs: The case of inter-TSO compensation. Elsevier, Energy Policy, vol. 39, issue 9,
September 2011, p. 5203-5210, ISSN 0301- 4215, IF 4,04

The article draws attention to a problem of importance for all consumers of electricity in the
European Union - the unfairness of individual electricity transmission charges and the disclosed
component of cross-border subsidies through the Inter Transmission System Operators (TSO)
Compensation (ITC) mechanism. The critical review of the electricity transmission tariffs in the
European countries outlines the structure and the retrospective analysis explains the growth of the
problems for more than ten years. Described are the essentials of the existing intercompany
compensation mechanism and its shortcomings are illustrated. The current regulations for assessing the
transmission of electricity are analyzed and their inconveniences are revealed. The clarifications of the
analyzes allow a reassessment of the problem of inter-operative compensation and its more precise
formulation. The main principles of a new, simple, clear and fair approach to intercompany
compensation are proposed, in line with the current legal status and the functions of the transmission
system operators in the European Union.
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The contribution of this work consists in the scientific discovery and rejection of false
elements of network theory and economics, well conceived behind normative and political hierarchies
in a pan-European payment mechanism for the use of power transmission networks for cross-border
flows. The public significance of work is illustrated by the end of the escalation of the mechanism
operated by the Agency for Cooperation between European Energy Regulators (ACER). This has
prevented the multi-million euro increase in the payments of peripheral power systems to the central
ones. Millions of annual unfair costs have been saved for ESO EAD, i.e. for Bulgarian electricity
users.

16. Stoilov D., Stoilov L., Improving Inter-Transmission Compensation in EU, Elsevier, Energy
Policy, vol. 62, issue 11, November 2013, p. 282-291, ISSN 0301- 4215, IF 4,04

This article is intended to address the drawbacks of the electricity transmission tariffs in force in
the European Union and, in particular, the Inter Transmission System Operators (TSO) Compensation
(ITC) mechanism. It begins with a literary review and formulation of the essence of the problem. The
concepts, preconditions, assumptions and limiting dependencies are explained. The article describes an
easy-to-apply and fair approach to improving the current mechanism for inter-operational
compensation for costs arising from cross-border flows. The proposed approach is based on the
Europe-wide way of socializing the costs of the transmission network and paying out of the network.
National and cross-border users of a network are treated equally: Transmission system operators are
reimbursed for domestic and cross-border flows of users connected to the local network in the same
way as for electricity users from cross-border nodes. This approach overcomes the existing injustices
in individual payment for electricity transmission and eliminates cross-border subsidies. The approach
and relevant algorithms are illustrated by a test example. Further testing has been proposed through
real-world data across the European continent.

The scientific contribution of this work consists in drawing up, describing and illustrating the
simplest and most equitable payment method between users and operators of any network within a
meshed interconnection of networks, such as the union of synchronously operating networks on the
European continent. The public importance of work is determined by the possibility of replacing the
existing unfair mechanism with a new clear mechanism, equalizing national and cross-border network
users.

17. Dimov S., Stoilov D., Estimation and Analysis of Reliability Indicators of the 20 kV
Distribution Network supplied by Krivodol Substation, KSI Transactions on Knowledge
Society, Vol. 3, September 2008, pp. 182-185, ISSN 1313-4787

The article presents the results of an investigation for 20 kV distribution network powerd by
Krivodol substation. Reliability charactristics are mathematically defined and determined on the basis
of statistical data. An analysis of the trend of their development is made, comparing them with the
results of previous studies and on the other hand with the target values established by SEWRC. The
investigation has applied contributions.

18. Stoilov D., Gyurov P., Ignatovski D., Applications for Short-Term Optimal Power Planning in
Liberalized Power Markets, Energetika Journal, 2008, Issue 6-7, ISSN 0324-1521.

The liberalization of the electricity markets has led to functional and organizational changes in
the planning and control of the EPS operation modes. It changes the functions and roles of market
participants, the tasks of system operators and the toolboxes (the information and computing tools)
with which they are dealt with. The gradual development of information and computing systems

Page 16 of 46



liberalization stage and with the capabilities of the commercial products offered. The article presents
the results of a comparative study of proposed toolboxes for the needs of the National Dispatch Centre
(of the Bulgarian power system) in a liberalized electricity market. Various factors and considerations
have been discussed in the choice of toolboxes and the composition of the proper for system operator
set of toolboxes has been proposed. This article is a result of research commissioned by NEK-EAD.
Contributions are scientific and applied.

19. Stoilov D., Gyurov P., Optimal Work of Hydroelectric Power Plants in a Liberalized Market:
Organization of Planning and Management, Energetika Journal, 2009, issue 8, pp. 23-26,
ISSN 0324-1521

The subject of the article is the complications in the planning and opperation of the
hydroelectric power plants, built to the complex and significant dams, due to the reorganization of the
electricity sector in our country. Each individual power system develops specific market rules and
methods for planning and managing the water cascade regime based on the significance of impact of
HPP on the model and functioning of the electricity market. Unlike classic approaches, the allocation
of primary water resources over time is not done through natural/quantitative indicators only, but
above all on the financial interest of the HPP owner. Moreover, the cost of electricity from water
aggregates, based on inherent expences, has a symbolically low value. Instead, the so-called
"opportunity cost" becomes decisive. The article analyzes the existing organization of water use for
electricity production in Bulgaria and offers opportunities for a future more rational organization,
corresponding to the changes that arise as a result of the liberalization of the electricity market in
Bulgaria. The work provides scientific and applied contributions.

20. Kaneva, M. and D. Stoilov., Changes and challenges in power system management related to
the requirements of Directive 2009/72/EU, Proceedings of Technical University of Sofia,
Volume 59, Issue 2, 2009, p.p. 262-269, ISSN 1311-0829

The subject of this article is the changes in the management of EPS imposed by the
introduction of a market model in line with the requirements of Directive 2009/72 / EC on common
rules for the internal market of electricity in the EU. They are described and analyzed in light of the
possibilities for introducing and using new practices for our EES (Demand Side Management (DSM))
and operational management technologies (for example, Flexible Alternating Current Transmission
Systems - FACTS). Development decisions should be made after assessing the usefulness of
alternatives based on their life-cycle costs. The latter should include both the costs of production and
exploitation, as well as those related to removal, destruction, storage of any solid or liquid waste and
valuation of its impact on the environment. The contributions of the work are applied and methodical.

21. Stoilov D.G., Flexibility of Electric Power Systems, Energetika Journal, 2010, Issue 3, May-
June, pp. 17-21, ISSN 0324-1521.

The paper examines the nascent concept of flexibility of the EPS in Western Europe and the
United States. The prevailing development of renewable electricity sources (RES) is a trend that will
continue irreversibly. The share of fossil fuel electricity will continue to decline. The increase in
apparent electricity prices in this process is offset by the fall in external prices, so that social prices
remain close to previous levels. Flexibility is the ability of EPS to smooth the total fluctuations of the
active power: an EPS is flexible if it can smooth both predicted and sudden fluctuations caused by
loads and production units within technical and economic constraints. The latter means that the quality
of the electricity is preserved and that the reliable operation of the EPS is not jeopardized. A
methodology is proposed for planning the development of EPS according to the desired flexibility. The
basic rule is: when increasing the share of intermittent power plants, the possibilities of existing
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sources of flexibility should be exhausted before investing in new balancing or reserve aggregates.
This is provided through organizational and regulatory changes, for example, improving the balancing
energy market. Sources of flexibility are: a) the conversion of the moment of wholesale trade to the
moment of consumption; b) Demand Side Management and Load Response according to current
prices; ¢) development of the electrical networks; d) Distributed generation capacities connected to
distribution networks that economize the development of grids; e) accurate forecasting the output and
fluctuations of renewable sources. The incremental flexibility costs result on the expenses for
introduction of intermittent power units and represents the difference between the flexibility options
under the existing and under the post-introduction conditions. The Bulgarian EPS road to the large
integration of RES is going through the more recent valuation of its flexibility. The work provides
scientific, applied and methodical contributions.

22. Vakovsky D., Kaneva M., Stoilov D., Determination of the Water Inflow Security and Inflow
Forecasting, Proceedings of Technical University of Sofia, book 60, Issue 1, 2010, p.p. 31-38,
ISSN 1311-0829

The article presents possible methods for assessing the provision of monthly and annual water
inflows in the water reservoirs of hydropower plants. This estimate is necessary to determine the likely
fluctuations of the inflow and on its basis an approach is proposed for medium (monthly) forecasting
of the inflows. The forecasts are used to plan the use of water resources and to obtain timetables for
maintaining the levels in the water reservoirs. These schedules are required as the baseline information
when planning the power system mode by energy and active power. Results are presented from the
application of the described methodology to test water reservoirs, for which sufficient statistical data is
provided. The proposed methods are implemented in the described software package, which is used by
the specialists in the ESO EAD. The work is with applied and methodical contributions.

23. Ivanov M., Stanev R., Todorov 1., Steilov D., Steady State Stability of a Middle Voltage Power
Distribution Line with Connected Wind Generators, Proceedings of Technical University of
Sofia, book 60, Issue 1, 2010, p.p. 48-53, ISSN 1311-0829

The article presents a study of the steady state stability of a middle voltage power line with
connected wind generators and supplying residential consumers. A simplified approach is implemented
utilizing steady state percent stability index determined for each section of the line for all of the
analyzed operation modes. As a global stability criterion a weighted percent stability index is
introduced and utilized. The study aims at examination if the steady state stability constrains the
operation of the line. The results show that the typical steady state operation modes of the line present
very high stability indices. The work is with scientific, applied and methodical contributions.

24. Todorov L., Ivanov M., Andonov D., Stoilov D., Stanev R., Study of Steady State Operation
Modes of a Power Distribution Network Incorporating Wind Generators, Proceedings of
Technical University of Sofia, book 61, Issue 2, 2011, p.p. 47-56, ISSN 1311-0829

The article presents results of a study on the characteristic steady state modes of a power
distribution network, incorporating the 20 kV line “Shipkovo” with two wind generators, supplying
residential consumers. An analysis is performed with the aim of giving recommendations for avoiding
the eventual negative consequences of the wind generators’ operation, and estimation of the necessity
for compensation sources installation. The determined active power losses could serve in an
assessment of the economic expedience of different indexes of the reactive power compensation at the
terminals of the wind generators. The proposed analysis approach is universally applicable for this type
of networks. The work is with scientific, applied and methodical contributions.
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25. Kaneva M., Popov Z., Stoilov D., Power balancing in electric power system with considerable
wind power penetration, Journal of Ecology engineering and environment protection, 2013,
issue 1, p.p. 60-66, ISSN 1311-8668.

Continuous balancing of electricity generation and load is crucial for the security and quality of
electricity supply to consumers in the EPS. This important function is performed in real time by the
EPS operator. The use of RES generating capacities, characterized by an intermittency in the output
power, significantly complicates its implementation. The article explores the influence of wind power
plants on the continuous automated balancing process of active power. Appropriate modeling of the
wind farm, the EPS and the balancing process (deployment of secondary reserve power) are proposed.
The model allows a simulation study of various possible modes of operation of the EPS and its
interaction with wind farms. It is implemented in Matlab-Simulink environment. Through it, results of
typical interference in the operation of wind power are obtained and analyzed. Important conclusions
are derived about the management of the EPS and the operation of the balancing electricity market.
The work is with scientific and applied contributions.

26. Nikolov N., Stoilov D., Participation of Renewable Sources Generators in Electricity Markets,
Proceedings of Technical University of Sofia, book 63, Issue 6, 2013, p.p. 161-168, ISSN
1311-0829

The article aims to analyze the mechanisms for competitive participation in the electricity
markets of producers from renewable sources (RES) used in leading EPS. The examples of Germany
and Texas are explored. Attention is drawn to the debate in the European Union on the participation of
renewable energy producers and their effect on household prices. Higher consumption of electricity
produced by renewable energy would lead to a decrease in wholesale prices due to the reduction of
variable costs typical of conventional power generation. On the other hand, the development of
renewable energy technologies is mainly driven by public incentive mechanisms funded by the
electricity markets by increasing the final purchase price for consumers. It has been shown that the
development of the electricity markets, the model of their liberalization and the ways of participation
of the producers using the renewable energy sources are important factors in the definition and
formation of the final price paid by consumers. The contribution is applied and methodical.

27. Terenteva T., Kaneva M., Stoilov D., The Concepts and Aims of Demand Side Management of
Electric Power, Proceedings of Technical University of Sofia, book 63, Issue 6, 2013, p.p. 407-
414, ISSN 1311-0829

The article presents the various Demand Side Management (DSM) methods that can be
implemented through techno-economic approaches, combined with the construction and use of Smart
Grids. Conceptual concepts have also been considered, which have an impact on the management of
the EPS and on the efficiency of the use of electrical energy. The beneficial effects of DSM have been
analyzed in detail: reducing the financial resources needed to build new power plants and new power
grids; improving the efficiency of energy systems; minimizing negative environmental impacts;
reducing the price of energy delivered to customers; reducing electricity shortages; improving the
reliability and quality of power supply. The contribution of the work is applied and methodical.

28. Stoilov D., Nikolov N., Terenteva T., Regional Integration of Electricity Markets in USA,
Proceedings of Technical University of Sofia, Volume 64, Issue 3, pp. 45-54, 2014, ISSN
1311-0829

The paper considers the integration of the electric power utilities of North American States,
which undertake, the reorganization according to the referred fedgral legislation. The consolidation of
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electricity markets stipulate for establishment and operation of Independent Regional Transmission
Organizations (RTOs) or Independent System Operators (ISOs) on a voluntary base but not on a
mandatory "standard" wholesale market. RTOs and ISOs are similar independent corporation type
organizations. They do not possess property rights on power stations and transmission networks nor on
the electricity they dispatch, but they integrate and provide centralized management of the generation
and transmission facilities of their members, spread over the territory of several states. The
contribution of the work is applied and methodical.

29. Stoilov D., Nikolov N., Terenteva T.,Organization and Functions of PJM Interconnection,
Proceedings of Technical University of Sofia, Volume 64, Issue 3, pp. 61-70, 2014, ISSN
1311-0829

To achieve greater economies of scale the Government of the United States of America pursues
a long run policy for systematic integration in the development coordination and in the management
centralization of the operation of transmission networks, together with consolidation of the wholesale
electricity markets. This paper examines the structure of PJM Interconnection - the first and recognized
as the leading Regional Transmission Organization, as well as the main functions and the services it
provides. The paper is the initial part of a larger analytic description of the most successful and ever
upwards evolving centralized electricity market in the United States, which is continued in works
NoNo 30+32. The contribution of the work is applied and methodical.

30. Stoilov D., Nikolov N., Terenteva T., Regional Whole-sale Market: the Example of PIM. Part I
- markets for available capacity, reserves and regulation, Energetika Journal, 2014, issue 5, p.p.
46-50, ISSN 0324-1521

Unlike in Europe, eleven centralized regional electricity wholesale markets operate in the US
and Canada. Each of them has a kind of sub-markets: for available power, electricity, regulation,
reserves and ancillary services. This article discusses the organization and operation of sub-markets for
available power, reserves and regulation, following the example of the current market in the region
called PJM. The work is with applied and methodical contributions.

31. Stoilov D., Nikolov N., Terenteva T., Regional Whole-sale Market: the Example of PJM. Part

IT — electricity market using locational marginal pricing, Energetika Journal, 2014, issue 6, p.p.
44-50, ISSN 0324-1521

This article continues the descriptions and analyses of work No 30. The electricity and ancillary
services sub-markets operating in the United States and Canada are described and analyzed, based on
the example of the active market in the region called PJM. They have implemented and use locational
marginal pricing. The work is with applied and methodical contributions.

32. Stoilov D., Nikolov N., Terenteva T., PIM retail electricity market: The example of Duke
Energy Ohio Inc., Energetika Journal, 2015, issue 2, p.p. 36-40, ISSN 0324-1521

This article is final for the US and Canadian electricity markets’ presentation sequence (works
NoNo 28 + 32). It describes and analyses a typical retail market through the example of the one active
on the territory of Duke Energy Ohio, Inc. Unlike the wholesale market, retail sales are done with non-
variable prices, with the exception of consumers participating in trial programs. The conclusion is
justified that the massive introduction of generating units in distribution networks and the merger of
power and information networks combined with storage and load management creates an objective
need for shift to a new paradigm of power systems dominated by micro-networks and prices in real
time. The contribution of the work is scientific, applied and methodical.
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33. Stoilov D., Zagorchev 1., Methods for Electricity Transmission Pricing, Energetika Journal,
2016, issue 2, p.p. 49-56, ISSN 0324-1521

The third party access to transmission network causes a necessity for distinction of network
costs and investigation of transmission pricing methods for fair and efficient payment of electricity
transmission. This paper presents a survey on existing alternative methods for cost allocation for the
transmission of electricity via transmission networks. The contribution of the work is scientific,
applied and methodical.

34. Terenteva T., Stoilov D., Nikolov N., Zagorchev 1., Demand Side Management in European
Union, Energetika Journal, 2016, issue 3, p.p. 55-61, ISSN 0324-1521

The paper presents basic knowleges concerning the Demand Side Management, breaf historic
revew of the demand respons development in USA and Europe, as well as the present policy for
demand response in the European Union. Business and politics guide the demand response towards
aggregation of loads for the aggregators’ participation in the wholesale market instead of towards
simultaneous real time pricing in transmission and distribution networks. The contribution of the work
is scientific, applied and methodical.

35. Stoilov D., Trashlieva V., Optimal Operation Model of the Storage Capacities in Electric
Power Systems Part I: Mathematical Model, Proceedings of Technical University of Sofia,
Volume 66, Issue 1, pp. 171-180, 2016, ISSN 1311-0829

The article presents a mixed-integer linear optimization model for dynamic planning of the
optimal operation of the storage capacities in wholesale electricity markets, based on hourly price
energy bids of the producers and forecasted system loads for seasonal typical days. Intended stored and
generated energy for each single market period during typical days is presented by different sets of
variables. The model considers unit’s and system’s technical constraints and aims at maximization of
public welfare. The contributions of the work are scientific, applied and methodical.

36. Trashlieva V., Stoilov D., Optimal Operation Model of the Storage Capacities in Electric
Power Systems Part II: Solution Algorithm, Results and Analysis, Proceedings of Technical
University of Sofia, Volume 66, Issue 1, pp. 181-190, 2016, ISSN 1311-0829

The article presents an algorithm and numeric examples for solution of the problem for
planning of the optimal operation of the storage capacities according to the model presented in work
No 35. Load curves for six typical days in four seasons are considered. Stored and generated energy
from the storage utilities is obtained using different sets of variables, according to the season and
charge-discharge cycle (daily, weekly and for the year cycles are defined). The examples show the
determination of the optimal stored and generated power quantities for each cycle in order to achieve
maximization of the public welfare. The model is solved in the LPSolve IDE environment and the
model structure is generated through Matlab®. The contributions of the work are scientific, applied
and methodical.

37. Stoilov D., Atanasov V., Yordanov F., Angelov 1., Analytical-empirical model for the
determination of the annual technical losses in power distribution networks, Energetika
Journal, issue 6, pages 53-74, 2016, ISSN 0324-1521

Losses of active electric energy in electricity distribution networks account for the biggest part
of the total losses in power systems. The article presents the analytical-empirical method, designed and
tested by the authors, for determining the annual technical losses of active energy in medium and low
voltage networks. It allows for the approximate calculation or forecasting of the annual technical losses
of active energy for all or part of the electricity distribution grid in cases where more precise and
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detailed modeling can not be applied. Its essence consists in summing the losses from separately
modeled basic elements of a distribution network: MV power lines, Transformers, LV power lines and
deviations towards user installations. The method is used to analyze the losses in the distribution
network of CEZ "Distribution Bulgaria" AD and to separate the non-technical losses from the total
losses for the different network distribution areas. The work provides scientific, applied and
methodical contributions.

38. Nikolov N., Stoilov D., Mechanical Dimensioning of Overhead Lines Using High Temperature
Low Sag Conductors: Part I - Methodology Basis, Proceedings of Technical University of
Sofia, Volume 67, Issue 1, pp. 23-32, 2017, ISSN 1311-0829

This article presents the basis of methodology for mechanical design of overhead lines with
high temperature low sag conductors. The specifics in the mechanical characteristics of these
conductors are considered. An accent here is the description of the two main models for determining
the temperature of the conductor in normal conditions - CIGRE and IEEE models. A comparative
overview of computational procedures is given. The differences in results that models produce are
analyzed. The work provides scientific, applied and methodical contributions.

39. Nikolov N., Steilov D., Mechanical Dimensioning of Overhead Lines Using High Temperature
Low Sag Conductors: Part II — Mathematical Model, Proceedings of Technical University of
Sofia, Volume 67, Issue 1, pp. 33-42, 2017, ISSN 1311-0829

The article continues the presentation of the methodology conceived with the work No 38.
Modifications in the mathematical model and the computational procedures for overhead lines
mechanical dimensioning are proposed, accounting for the specifics in the mechanical characteristics
of the high temperature low sag conductors. Some examples for the application of the proposed
modifications are described. The results are presented and analyzed. The work provides scientific,
applied and methodical contributions.

40. Stoilov D., Atanasov V., Nikolov N., Zagorchev Il., Problems with Measurements of the
Electrical Energy Transmitted from ESO-EAD to the Distribution Companies, as well as in the
Distribution Networks, Proceedings of Technical University of Sofia, Volume 67, Issue 1, pp.
137-142, 2017, ISSN 1311-0829

The article describes important problems related to the measurement of energy transmitted
through the borders of the transmission company and the distribution companies in Bulgaria, as well as
through the distribution networks. An efficient approach for their solution is proposed, which
simultaneously allows the determination of the transmitted electricity in case of loss of an arbitrary
measurement and the easy detection of electricity thefts. The work is with applied and methodical
contributions.

41. Nikolov N., Stoilov D., Investigation of Variants for Development of 110kV Networks Using
High-Temperature Low-Current Wires, Energetika Journal, issue 2, pp. 29-48, 2017, ISSN
0324-1521

The article presents an approach to exploring possible options for developing a regional
transmission network as a result of connecting new or changing the demand of existing users. The
disclosure is illustrated by an example of a real network, part of the national power system of the
Republic of Bulgaria, which is modeled in the NEPLAN research software environment. The
developed variants meet the N-1 criterion's reliability and are assessed economically by the classical
criterion of levelized costs. The investigations were carried out using an iterative procedure for
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according to their operating temperature. The individual components constituting the levelized annual
costs for each of the options are analyzed and defined in detail. This component information can serve
as a basis for determining payments/fees for access (connection to and use) to the network payable by
users as well as for various cost-sensitivity studies on different parameters. The results show
advantages of high-temperature low-sag wiring applications over those using conventional AC
conductors. The work provides scientific, applied and methodical contributions.

42. Kadiev K., Trashlieva V., Stoilov D., Mathematical Model for Optimal Operation of a
Microgrid, Proceedings of Technical University of Sofia, Volume 68, Issue 1, pp. 59-68, 2018,
ISSN 1311-0829

Based on modification and improvements of the model described in work 53 a mixed-integer
linear mathematical model is developed for optimization of microgrid’s power production,
consumption and storage cycles. The input data consists of forecasted values for the fixed load of the
microgrid, its photovoltaic installation’s power generation forecasted schedule and hourly values for
the purchase and sale price of electrical energy. The paper presents two scenarios for two different
seasons presented by two distinct input datasets. Respective solutions are presented and discussed. The
problem is solved in the Matlab® IDE. The work is with scientific, applied and methodical
contributions.

43. Dimitrov B., Popov H., Stanev R., Nikolov N., Steilov D., Losses in Electricity Distribution
Networks with Renewable Producers, Proceedings of Technical University of Sofia, Volume
69, Issue 1, pp. 167-174, 2019, ISSN 1311-0829

The article considers the issues of reducing energy losses and the electric power quality in
distribution networks with connected producers from renewable sources. An approach for
identification of the most appropriate node for connecting RES to a distribution network, aiming at
minimizations of losses, is also presented. The work is with scientific, applied and methodical
contributions.

44 Stoilov D., Kaneva M., Syltan F., Optimal Operation Planning of Mosul Hydro Power
Complex - Part I: Mathematical Models, Proceedings of Int. Conf. ELMA 2008, pp. 169-174,
Sofia, Bulgaria, 2008, ISSN 1313-4965 (in English);

The article presents mathematical models for optimization of the Mosul Hydro Power Complex
modes under the existing and expected conditions in the EPS of Iraq. Hydro Power Complex (HPC)
Mosul is the largest hydroelectric cascade in the country. It is built on the Tigris River and consists of
two large HPPs (with a total generator output of 780 MW), one of which works with two pump units
with a total output of 240 MW. The mode of operation of the complex is determined by the need for
domestic water supply and irrigation in the northern region of Iraq, as well as the current state of the
transmission grid and electricity consumption of the war-damaged EPS of Iraq. Three main modes of
operation of the complex have been identified and the mathematical models for their optimization have
been described. The firs mode is isolated from other production facilities and power supply to
users in the town of Mosul and surrounding areas. This regime was predominant in the 2007-2008
year. It is expedient to maximize power generation from the complex to satisfy more users for longer,
with greater security of supply. Therefore, this mode accepts a target "maximum power" function and
does not provide for the use of the pumps (it would reduce the electricity available to consumers). It is
imperative to provide power to priority consumers (hospitals, important public and industrial
consumers), to cover mandatory household and irrigation water supply, water storage balances, etc.
These dependencies are reflected in the model by appropriate restrictive conditions. The second main
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and Keruk GPP. This mode also has a high duration. It is not possible to fully satisfy the users in the
northern region of Iraq during the peak hours, but during the hours with minimal load it is necessary
either to stop the thermal blocks or to use the pumping capacities. Therefore, a target function called
"Minimum Undelivered Energy" is accepted. The limitations are the same as in the first basic mode,
adding those reflecting the cost characteristics of the thermal aggregates. The third basic regime is
the parallel operation of HPC Mosul with the whole EPS of Iraq. This is the natural mode for
which the complex is expected to work. In this case, the optimization model should use the classical
vertically integrated targeting function - the minimum cost of operating the system. In addition to the
constraints associated with the previous regimes, the necessary degree of system reliability should be
ensured by maintaining sufficient power reserves. The developed models are mixed-integer linear
(MILP, ie linear models with integer and real variables), making them easy to solve by well-
functioning and proven program packages for mixed-integer linear optimization (CPLEX, FORTMP,
LAMPS etc.). Contributions are scientific and applied.

45. Syltan F., Stoilov, D., Optimal Operation Planning of Mosul Hydro Power Complex - Part II:
Simulation Results and Analyses, Proceedings of Int. Conf. ELMA'2008, pp. 175-181, Sofia,
Bulgaria, 2008, ISSN 1313-4965 (in English);

This article describes the results and analyzes carried out by the mathematical models for
optimal operation of HPC "Mosul" presented in work No 44. The prerequisites assumed in the studies
of the different regimes are described and justified. In addition to the conclusions that are specific to
the individual regimes, there are also general conclusions regarding the use of the complex and its
significance for the EPS of Iraq: 1. The results of the optimization of the complex regimes strongly
depend on the adopted inflows — 3 type of the years (dry, normal or wet). Electricity produced in a wet
year is about twice as much as dry electricity. The available capacities and hydro power plants of the
complex during the different months are very different for each of the three options. The undisturbed
energy (in island work) and the energy price increases (in parallel operation with EPS) are much larger
for the dry scenario compared to the wet year; 2. In a wet year scenario, it is not possible to prevent the
overflow of the main reservoir of the complex during the months of March, April and May; 3. The
differences between the operational system costs for the EPS of Iraq in the different inflow scenarios
reach 100%. The same applies to the rising electricity prices. The differences between the incremental
prices for the respective cargo blocks in the different months are also significant. This is due to water
scarcity and insufficient water resources in the EPS of Iraq, which makes it impossible to mitigate
these fluctuations; 4. Due to the small accumulation volume of the above PSHPP equalization, it can
only be used for a 24-hour storage-production cycle and its operation does not affect the equalization
of the increase in the electricity prices during the different months. Contributions of the work are
scientific and applied.

46. Stoilov D., Gyurov P., Ignatovski D., Applications for Short-Term Optimal Power Planning in
Liberalized Power Markets, Proceedings of Int. Conf. ELMA 2008, pp. 78-83, Sofia, Bulgaria,
2008, ISSN 1313-4965 (in English);

Works NoNo 18 and 46 actually present an article published in two different editions,
acordingly in Bulgarian and in English languages. Initially, the paper was presented at the ELMA"2008
International Conference and the text of the report was fully published in English in the conference
proceedings. Consequently, due to the interest of Bulgarian specialists, the Energetika Journal
published a translation of the article. This is why the real abstract is given to work No 18.
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47. Stoilov D., Gyurov P., Optimal Work of Hydroelectric Power Plants in a Liberalized Market:
Organization of Planning and Management, Proceedings of the Energy Forum
conference’2009, Varna, June 2009, p.p. 280-283, ISSN 2367-6728

Works NoNo 19 and 47 actually present an article published in two different editions. Initially,
the paper was presented at the International Scientific Conference Energy Forum'2009 and the text of
the report was fully published in its proceedings. Subsequently, the Energetika Journal, which has a
much wider audience of specialists and energy managers, has asked to publish the article again.
Therefore, the real abstract is given for the work No 19.

48. Karaivanov D., Stoilov D., Reconstruction of high-voltage overhead power lines intersected
by 400 kV power line ,Karlovo-Plovdiv South”, Proceedings of the Energy Forum
conference’2009, Varna, June 2009, p.p. 284-289, ISSN 2367-6728

The article presents the proposed partial reconstruction of 110 kV overhead power lines (OHL)
under the new constructed OHL 400kV “Karlovo-Plovdiv South™. The aim is to construct possible
lower and lighter pillars for the new 400kV line. Thus, due to the reduction of the required amount of
special steel for the pillars, the investment costs for the construction of the OHL 400 kV are
significantly reduced. The work provides an engineering applied contribution.

49. Kaneva, M. and D. Stoilov., Changes and challenges in power system management related to
the requirements of Directive 2009/72/EU, Ist Scientific Conference of the Faculty of
Electrical Engineering, Sozopol, October 2009, Conference proceedings, pp. 248-253

Works NoNo 20 and 49 actually present an article published in two different editions. The
content was originally presented at the scientific conference of the Faculty of Electrical Engineering in
2009 and the text of the report was fully published in the conference proceedings. Subsequently, the
article was approved and published in the Proceedings of TU-Sofia. Therefore, the explanations are
common and are given to work No 20.

50. Karaivanov D., Stoilov D., Development of a new crown for an 400 kV OHL pillar bearing
ACSS/MS high-temperature conductors, Energy Forum 2011, Varna, June 2011, Conference
proceedings, pp. 182-188, ISSN 2367-6728

The paper discloses new design for a 400kV OHL pillar bearing ACSS/MS high-temperature
conductors. The suggestion solves two topical issues related to the construction of new and
reconstruction of existing overhead power lines at extra high voltage. The first problem is the need to
reduce the width of the easement strip, and the second is the need to reduce the land expropriated for
the steps (foundations) of the pillars. The crown is designed for the application of high-temperature
wires and allows for the realization of longer span between pillars compared to the power lines with
the existing type of pillars and conductors type ACSR used so far. The work provide both scientific
and applied contributions.

51. Vakovski D., Sulakov S., Kaneva M., Stoilov D., Operational Forecasting of Electricity
Price: Structural Model, Scientific Conference EF2011, Conference proceedings, Sozopol
2011

The article offers a structural (fundamental) model for operational forecasting of the cost of
electricity, based on established and evaluated dependencies. The stages of exploring, analyzing and
evaluating are presented for factors that influence on the electricity market clearing price. On the basis
of a correlation analysis the dependence of the electricity price has been established with the following
influencing factors: the amount the gross systemic load, the output of the regulating HPP, the non-
availability of the TPP and the non-availability of the NPP. The degree of influence of the determined
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factors is statistically quantified and a structural model is constructed in a multiplicative form. The
results obtained in its use are sufficiently accurate for the forecasting of market clearing price for the
day ahead. The proposed model was implemented in a program package, with the characteristics
specified in the article, which was used by the specialists of ESO EAD. The work provides scientific,
applied and methodical contribution.

52. Kaneva M., Popov Z., Stoilov D., Power balancing in electric power system with considerable
wind power penetration, Proceedings of the conference COFRET 2012, pp. 309-314, Sozopol,
june 11-13, 2012, ISBN 978-619-460-008-3.

Works NoNo 25 and 52 actually present an article published in two different editions. Initially,
the content was presented at the COFRET"2012 International Scientific Conference and the text of the
report was published in English in its proceedings. Subsequently, the Editorial Board of Ecological
Engineering and Environment Protection also wished to familiarize its audience with the article.
Therefore, the explanations are common and are given to work No 25.

~ 53. Trashlieva V., Stoilov D., Andonov D., Optimal daily power scheduling for the microgrid of an
administrative complex, Proceedings of the COFRET 2012 conference, pp. 445-450, Sozopol,
june 11-13, 2012, ISBN 978-619-460-008-3.

The subject of the study is the optimization of the active power in the micro network of an
administrative complex. The microgrids are a set of connected to low- and medium-voltage grids
locally managed energy sources and users that can be viewed as a single (generic) producer or
consumer from a higher hierarchical point of view - both physically and in the electricity markets’
sense. Microgrids work safely and efficiently when connected to the local distribution network, but can
also work in isolation (on an island). They are considered to be key components of future active
distribution networks and, if managed efficiently, will make full use of the benefits of distributed
energy sources - increased energy efficiency, reduced greenhouse gas emissions and improved quality
and reliability of power supply. The article describes the developed mixed-integer linear mathematical
model for the determination of optimal schedules for 24-hour production from adjustable production
units (cogeneration units) and storage capacities in the microgrid on the one hand and for consumption
by controllable loads and storage capacities from another. The goal is to maximize the profit from
buying / selling electricity from / to the external power supply network while meeting the requirements
for reliable operation of the microgrid, i.e. satisfying consumers with non-regulated load, compliance
with certain restrictions on controllable loads, storage and production capacities. To solve the model, a
Matlab program has been developed with a convenient graphical user interface. The results from
application for daily planning of working days and holidays for different seasons were presented. The
analysis of the results shows the usefulness of the developed mathematical model and user program for
the purpose of planning and managing the functioning of microgrids. The work provides scientific,
applied and methodical contributions.

54. Agapiev V., Stoilov D., Possibilities for insertion of additional electricity sources through
existing OHL, Scientific Conference EF2012, Proceedings of the conference, pp. 6-10, Sozopol
2012

The article explores the possibility of insertion of additional power sources and new consumers
to existing over-head power lines (OHL). As a result of such insertion, it is possible to increase the
current load over certain sections of the OHL and to provoke lower sag. Hence, it is necessary to
evaluate the maximum low-sag at the expected maximum operating temperature and to check it for
acceptability. For this purpose, a methodology has been developed, which includes calculations on

defived formuias for determining the increase of the working temperature, the corresponding increase
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in sag, necessary checks and possible solutions for specific technical measures - additional tensioning
of the wires if possible, displacement of poles or laying of additional supporting poles. The article
provides scientific, applied and methodical contributions.

55. PhD students of the applicant with already awarded PhD degree:

PhD student Supervisors Date of PhD award Department
Velichko Ass.prof. d-r Dimo | 10.11.2016 Department of Electric
Tzwetanov Stoilov, and prof. d-r power systems, Faculty
Atanasov Valentin Kolev of Electrical

Engineering, TU-Sofia
Nikola Nedelchev | As.prof.d-r Dimo | 3.10.2017 Department of Electric
Nikolov Stoilov power systems, Faculty

of Electrical

Engineering, TU-Sofia
Vesselina Ass.prof.d-r  Dimo | 15.11.2018 Department of Systems
Rosenova Stoilov and and Control, Faculty of
Trashlieva Ass.prof.d-r Automation, TU-Sofia

Teophana Puleva

The results of this work are the creation of three scientists (researchers and lecturers) who make
a significant contribution to the companies in which they work and to the development of science and
higher education in the field of electricity in Bulgaria. One of them (Dr. eng. Nikola Nikolov) already
works since two years as a chief assistant professor in electrical networks and systems in the Technical
University of Sofia. The other two are now part-time lecturers at the university. The contribution is
scientific-methodical with the character of creating a science school.

56. Participation in the project: Preparation of a test model of the power system for
introducing the "Software package for the planning of the generation of the power system in a
market environment". Implementation period: X.2009 - 11.2010. Employer: Hardware Design Ltd.

The project aims to create and tests a model of the Bulgarian power system to be used in the
Siemens Scheduling Applications Software Package, the installation and implementation of which in
ESO-EAD had been forthcoming. The candidate has been involved in modeling, testing and analysis of
the results obtained. Deficiencies of the model structure originally offered by the Siemens developers
have been identified, which they have later removed. A methodology has been developed for the use of
the software package in the operational planning of the EPS operation modes.

57. Participation in the project "Analysis and Evaluation of the Failures of Elements of the
Transmission System". Implementation period: X.2016 - V.2017. Contracting Authority: ESO-EAD,
Contract No 5031/1/10.10.2016.

This project explores the global practices for determining and enhancing the quality of power
supply. An assessment and analysis of the various trouble factors affecting the elements of the
Bulgarian electricity grid has been carried out on the basis of archived statistical information for an
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expired ten-year period. As a result, technical and regulatory requirements, as well as advanced
practices aimed at improving the quality of electricity supply, are proposed.

58. Participation in a project entitled "Models for Optimal Management of Energy
Resources" (Project 121PD0065-08 - Session 2012, Internal Research Competition of TU-Sofia).
Implementation period: April 2012 - June 2013

This project was realized in support of the research of PhD student Vesselina Trashlieva. It was
carred jointly with her and Assoc. Prof. Teofana Puleva, PhD, Department of Systems and Control in
Faculty of Automatics. Three basic models were developed: a) for optimal coordinated operation of
TPP, PSHPP and RES in the EPS; b) for optimal dispatching during transmission congestions; and c)
for evaluation and optimization of the operation of available storage facilities in the EPS. Test results
were obtained using real data. It is determined the impact of the different types of constraints (balance,
time intervals and functional constraints resulting from the nature of the aggregates subject to optimal
coordination) on the obtained optimal solution. Models are implemented as applications with a user-
friendly interface. Changes in the composition of the aggregates and/or the planning periods can be
easily introduced.

59. Participation in project BGO51PO001-3.1.07-0063 "Updating of curricula in electrical
engineering specialties at TU-Sofia in accordance with the requirements of the business".
Implementation period: VII1.2013 - X1.2014.

The candidate is an active participant in this educational project. He is a member of the
Curriculum Coordination Committee to the Electrotechnical Faculty. He is the Head of the Task
Forces for Updating the study programs for the disciplines "Electrical Networks and Systems",
"Electrical Networks of Villages and Towns" and "Operation modes planning in EPS". He has
attracted leading experts from ESO-EAD and CEZ Distribution EAD as external experts. He is author
of up-to-date and new teaching materials on these disciplines.

60. Participation in project BG051PO001-4.3.04-0042 "Organizational and technological
infrastructure for lifelong learning and competences development". Implementation period: 111.2013
- VI.2014.

The applicant is an active participant in this educational project. As an education expert in the
relevant areas of knowledge, he is responsible for the development of electronic learning modules for
the disciplines "Electric power networks and systems in conditions of dispersed electricity generation"
and "Development of electric power systems". He is the author of four e-learning modules in the first
discipline and five in the second.

61. Participation in Project BGOSM20P001-2.002-0001 of MES "Student Practices".

This educational project aims at acquainting students with the typical activities of companies in
the field of relevant specialty and building practical skills for work. The candidate was an academic
tutor of 19 students in the period February-November 2017. They have trained their internships at CEZ
Distribution Bulgaria AD, ESO-EAD and other companies.
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62. Participation in the international project "Innovations and Top Technologies for
Environment and Renewable Energies", implemented in partnership between the French Faculty of
Electrical Engineering at the Technical University of Sofia and the Francophone University Agency
(AUF), in the period 2013-2014.

In pursuance of the project activities, the applicant realized a scientific business trip from 14.09
to 21.09.2013. to the Department of Electrical Engineering and Energy Systems at Ecole Supérieure
d'électricité (SUPELEC) in Paris, where he acquainted himself with the studies conducted there and
the training of students in the field of the development of electrical networks and systems in
connection with problems in the advent of manufacturers using RES. Contacts have been established
with French researchers and teachers, which are a prerequisite for future joint research and education
projects.

63. Participation in the international project Cross Border Implementation of Innovative Cost
Cutting Technologies.

As a scientist-expert in the use of renewable energy sources during the period January-March
2013, the candidate participated in and contributed to the successful realization of the international
cross-border project "Cross Border Implementation of Innovative Cost Cutting Technologies". The aim
of the project is to find innovative ways to reduce the costs of industrial enterprises in the
municipalities of Blagoevgrad, Petrich and Kardjali. It is funded under the European Territorial
Cooperation Program Greece-Bulgaria 2007-2013, funded by the European Regional Development
Fund and the national funds of Bulgaria and Greece. Employer: Knowledge Society Institute.

64. Participation in the international project "Scientific and Educational Cooperation of TU-
Sofia with Technological Universities in Colombia".

The project started in 2009, continues and is long-term. In pursuance of the project activities,
the applicant realized a scientific business trip in September 2018 to Colombia. In the city of Bogota,
he lectured on the topic "Use of RES in the EPS of Bulgaria" at Universities UNIMINUTO, Escuela
Tecnologica Instituto Tecnico Central and Universidad Agraria de Colombia and has become
acquainted with the educational and research activities in the area of RES use. He also participated in
the work of the large scientific and educational conference on engineering sciences in Latin America -
EIEI ACOFI 2018, held in Cartagena.

65. Project manager for the project "Methodology and Software for Operational Short-Term
Forecasting of the Marginal Price in the EPS". Period of execution: 20.07.2009 - 20.01.2010
Assignor: Hardware Design Ltd., Contractor: "Technical University - Sofia - Technology" Ltd. under
Contract No. 1941-02

The modeling and forecasting of the prices of the various electricity products is of great
importance in trade, in regime planning and in real time EPS control. The project aims to develop a
module for predicting the energy cost of the closing unit in the EPS to be implanted in the Scheduling
Applications package. This package was purchased by Siemens and is deployed in ESO-EAD's. The
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Authorized Team, under the guidance of the Applicant, has explored possible models for solving the
task and has developed methodology, algorithms and computational applications according to the
terms of reference of the contract.

66. Project manager for "Study of European practices for reservation and analysis of the best
balancing markets and markets for ancillary services in ENTSO-E interconnection, as well as on
the electricity market in Bulgaria. Proposals for a New Approach for Reservation and for
improvements of the Electricity Market Model of Bulgaria". Implementation period: April 2011 -
October 2011 Employer: ESO-EAD under contract No 16-1LJTY / 12.04.2011, Contractor: "Technical
University - Sofia - Technology" Ltd.

A literary and documentary study has been carried out on the stages of the liberalization of the
electricity market in the Bulgarian and other EPS by the composition of the ENTSO-E unification.
Above all, consideration is given to practices for production reservation in countries with effectively
functioning markets. The relation between reservation and balancing markets and the markets for
ancillary services is analyzed. Amendments and additions to Bulgaria's electricity market model have
been proposed, including amendments to regulatory provisions. There are presented collective changes
in the activities and organization of ESO EAD and NEK EAD, illustrating the roles in the electricity
sector. The facts, evidence, analysis and suggestions collected in the final report of this project have
prompted the applicant to expand, deepen and summarize the theoretical and applied results, which
stimulates the creation and publication of works NoNo 2 + 4.,

67. Project leader for "Method for equitable payment for the use of the electricity grid by
national and international users: applicability to large interconnections of national power systems. "’
Period of implementation: V.2008 - 1.2009. Employer: ESO-EAD, Contract No 24D / 15.05.2008.

The project results present: 1) the theory and the practices for determining and sharing the costs
of using the electricity transmission networks; 2) presents and illustrates the essence and algorithm of
the "Equitable Payments Method ..." proposed by the applicant; 3) establish the most probable and
possible highest dimensions of the UCTE network northern and southern parts to be used in the
application of the method; 4) identify the volumes, sources, directions, frequency of exchange and
authentication of the source data necessary for the implementation of the method; 5) evaluate the
necessary communication capabilities and the capabilities of these data volumes to be processed in the
existing two (European) coordination centers; 6) Recommendations are given on the successive steps
to implement the method or on alternatives. Some of the results obtained were used as a basis for
‘papers NoNo 15 and 16.

68. Project Manager for "Elaboration of a Model for Dynamic Electricity Prices".
Implementation period: April 2012 - December 2012 Employer: ESO-EAD under Contract No 22-
LUTY / 06.04.2012, Contractor: "Technical University - Sofia - Technology" Ltd.

Research, analysis and systematization of literary sources on existing pricing models
(paradigms) for the transformation and transfer of costs through electricity prices and related services,
including reservation, regulation, transmission, distribution and supply, has been carried out. A new
dynamic pricing model has been developed in each EPS node to reach end users at the same time as
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electricity. Steps are being proposed for technological and institutional development and use of the
model as a means of increasing public welfare in the electricity markets. Objectives are transforming
the current inefficient markets and turning them into a tool for cost-effective management of the power
generating units according to the willingness of users to pay a certain price at a given time, taking into
account the influences of all restrictive dependencies: balance, aggregates, and branches. The
feasibility of dynamic prices in the process of pooling the electricity market in Europe as well as the
possibility of coexistence of different national pricing systems has been assessed. The development is
related to the application of the results of work No 7 and the earlier patent application "Momentary
Power Market".

69. Project Manager for "Methodology for planning the maintenance of the distribution
network based on the risk of failures of the network elements and their consequences"”.
Implementation period: March 2015 - November 2015 Assignor: CEZ Distribution AD under contract
No 15038 / 12.03.2015 between Science and Research Sector of TU and CEZ Distribution AD

There has been performed a literature study on risk-based asset management and modern
approaches to maintaining electricity distribution networks. On this basis, a methodology for planning
the maintenance of the distribution network, based on the risk of failures and their consequences, has
been developed, taking into consideration the characteristics of the contracting company and the means
used for maintenance of the electricity facilities. Illustrative examples of its application and its
effectiveness are presented. Optimal maintenance plans have been developed to reflect the limitations
of financial, equipment and labor resources. Instructions are given on the introduction and use of the
methodology.

70. Project manager for "Analysis of technical parameters of medium and low voltage
networks on the territory of the license in connection with the conditions for transmission of
electricity”. Implementation period: August 2015 - April 2016 Client: CEZ Distribution AD under
contract No D 15-183 / 28.08.2015.

The history and the current state of approaches, methods and means for determining the losses
in power distribution networks around the world have been studied. Full (not simplified) models are
proposed for calculating the technical losses of active power and energy in the elements of electricity
distribution networks. They allow the calculation of instantaneous or integrated per hour, per day, per
month technical losses of six types of network elements: medium voltage network, transformer posts
and substations, low voltage network (for consumers and/or street lighting), user derivations, electrical
meters and other technical losses. The applicability of symmetric and asymmetric models is analyzed.
Various modeling computing environments are shown. Successful examples of real networks are
solved. During the course of the project an original Analytical-empirical model for calculating the
annual technical losses on the electricity distribution networks has been developed which aims to
estimate or forecast the annual technical losses of active energy on the medium and low voltage
networks of the operational centers in the cases where the proposed exact models can be applied. In
this model, the annual technical losses in each operating center represent the sum of the annual losses

n...four.averaged..clements -of..the. respective..electricity. distribution..network. (MV...power.. lines,
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transformer substations, LV power lines and user deviations), which are determined by derived
mathematical formulas. Proposals were made to the electricity distribution companies and the
SEWRC, which deal with loss reduction activities. The facts, evidence, models, analyzes and
suggestions collected in the final report of this project have prompted the candidate to expand, deepen
and summarize the theoretical and applied results, which stimulates the creation and publication of
works NoNo 6, 8, 10, 37, 40.

71. Project manager for "Determination of the energy corridors’ regime for restoration of the
Bulgarian power system through simulations and analytical calculations”. Period of
implementation: September 2016. - December 2016 Employer: ESO-EAD under Contract No. 046-
LUTY / 10.09.2016, Contractor: Knowledge Society Institute

The project explores the history and the state of the art regarding the recovery plans of the EPS.
The energy corridors identified by the assignor for recovery of EPS are examined and simulation and
analytical calculations have been carried out in connection with the preparation of the new version of
the "Recovery Plan of Bulgarian EPS after Serious Accidents."” The admissibility of other emergency
corridors from neighboring EPS and emergency corridors from local start sources. Through analytical
and model calculations, the voltage levels, the need for compensating reactors and the elimination of
the risk of self-excitation and the generators in the start-up HPPs, the possibilities for launching large
asynchronous motors for the auxiliary needs of the priority TPPs have been evaluated and attention is
paid to the corridor from the weakest starting source from the Studen Kladenets HPP to the Maritza
East 2 TPP. As the results of the studies recommendations were made for improvement of the project
developed by the assignor for the new "Plan for restoration of the EPS of Bulgaria" and of the
methodology for development of the future such plans.

72. Project manager and principal author of the international research project "Exploring the
positions and opinions of French scientists and specialists on the possibilities of establishing
transfer tariffs that equalize national and cross-border users of the transmission network.” The
project is funded through a scholarship from the Francophone University Agency (AGENCE
UNIVERSITAIRE DE FRANCOPHONIE - AUF) and was realized in the L2EP de Lille (Laboratory
of Electrical engineering and Power Electronics) in France, from April 23 to June 20, 2010.

The main outcomes of this project are described and summarized in Work No 15, which is its
product.

73. Manager of the Bulgarian team of NEPLAN AG and main subcontractor for the
international scientific and applied project "Creating a database and supplying specialized software
for calculation of relay protection settings in EPS'. Implementation period: August 2015 - April
2017 Employer: ESO-EAD under contract No 32-TDC / 26.08.2015, Contractor: NEPLAN AG,
Zurich CH

In addition to the coordination and administration responsibilities of the project, the applicant
has managed the modeling of the main power grid for the purpose of testing the database. He also
participated in the training of specialists from ESO-EAD for working with NEPLAN application

modnls
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74. Attracting funds under contracts to Science and research sector at TU-Sofia and TU-Sofia-
Technology EOOD.

A total of BGN 157 600 was attracted. This result created the basis for the development of
projects providing scientific and applied contributions.

75. Stoilov D., Yanev K., Operation planning of Electric Power Systems, Sofia, Publishing
House of TU-Sofia, 2011, 315 pages, ISBN 978-954-438-941-3.

This textbook is developed in accordance with the study program on the compulsory discipline
"Operation planning of EPS", which is part of the approved curriculum for the Bachelor's degree in
Electrical Engineering and Electrical Equipment, module "Electrical Networks and Systems". On
certain subjects, the content and level of exposure exceeds the requirements of the curriculum and can
be used for additional self-preparation. Simultaneously with its purpose as a textbook, this work
represents the first complete presentation of the subject for defining, optimizing and control of the
steady state operation of the power systems under the conditions of a liberalized electricity market,
which is published in Bulgarian language.

In the first chapter are summarized the basic information about the power systems and the
changes in their administration structures, organization and management imposed by the market
liberalization. The second chapter deals with the dispatching management of the EPS - its functions
and organization, the solved tasks, the communication, information and control systems used. The
main planning activities of the dispatch management, related to the forecasting of the loads, the
planning of the availability of the production units and the elements of the power transmission
network, the maintenance of the reliable and economical operation of the EPS, are presented in the
third chapter. The fourth chapter focuses on the technical and economic characteristics of different
types of production units. The fifth chapter describes the tasks for optimal unit commitment
depending on the planning horizon and the characteristics of the available capacity. The sixth chapter
deals with the control of EPS operation in real time — load frequency control, redispatch (forced non-
economical dispatching), re-planning in accordance with operational changes, regulation of voltage
and reactive power and real-time control of the transmission network. The problem of State estimation
of the EPS is also considered here. The chapter seven presents tasks related to the electricity flows -
determination and optimization of the steady state EPS operation. Initial knowledge on security-
dependent optimal electric power flows is also given.

The textbook presents transition from the Soviet School of Planning and Management of the
EPS operation to the modern European and American schools. Classical tasks for vertically integrated
companies are described in their development according to continuously changing legal, technological
and market conditions. Also presented are new tasks. Results from the author's works and those of
prominent contemporary researchers and lecturers in the field of power systems are reflected. Apart
from the students, the book is helpful for PhD students, researchers and engineers involved in
planning, analyzing and management of the power system and its elements.
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76. Kaneva M., Stoilov D., Bogdanov D., Stanev R., Todorov D., Dachev D., Manual on
Electric Power Systems Management, Technical University of Sofia, 2011, p. 188, ISBN 978-954-
438-936-9.

This work is a study guide on the subject of "Electric Power Systems Management", which is
produced by a team of authors. The course is part of the approved curriculum of the Master's degree in
Industrial Engineering at the English Language Faculty of Engineering and is taught in English. The
candidate is the author of the part of the manual (49 pages) concerning the calculation, planning and
optimization of the steady state EPS operation in the conditions of a liberalized electricity market and
in the classical vertical organization of the electricity industry - calculation of the power flows (steady
state operation of the EPS), production planning (unit commitment and economic dispatch), optimal
utilization of primary energy sources. Each topic provides brief theoretical information and self-control
questions. Exercise topics are covered with the required set of computer programs.

77. International Patent Application for "Wind Power Machine without Stators" to the World
Intellectual Property Organization (WIPO) - PCT / BG2017 / 000012.

The application was filed on 23.06.2017. An international search report and written opinion
found the fulfillment of the mandatory three patentability criteria. The published application, summary,
description and claims, as well as the international search report and written opinion are available at:
https://patentscope2.wipo.int/search/en/detail.jsf;
jsessionid=272CAFAFD51796E51BD26ECAOB73C580?7docld=W02018232472&recNum=45&offic
e= & queryString = & prevFilter = & sortOption = Pub + Date + Desc & maxRec = 73057870.

78. International Patent Application for "Three Machined Water Heat Exchanger"” to the World
Intellectual Property Organization (WIPO) - PCT / BG2017 / 000031.

The application was filed on 11.12.2017. With an international search report and written
opinion, the mandatory three patentability criteria have been met. The published application, summary,
description and claims, as well as the international search report and written opinion are available at:
https://patentscope.wipo.int/search/en/detail.jsf?docld=W02019113654&tab=PCTBIBLIO

79. Project manager of a research project in support of the PhD student Boncho Dimitrov on
"Real-time monitoring and analysis of the losses of electricity in electricity distribution grids" (Project
182PD0018-01 - Session 2018, Internal Research Competition of TU-Sofia). Implementation period:
March 2018 - June 2019

The project aims to support the research on the dissertation on the same topic. The tasks are
related to the preparation of a literature review, suggestions for advanced methods for real-time
assessment and for operational optimization of electricity losses, testing of proposed methods in real
distribution networks and analysis of results.

80. Project manager of a research project in support of the PhD student Hristo Popov, on the
topic "Optimization of Electricity Losses in Smart Electric Networks" (Project 182PD0019-01 -
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Session 2018, Internal Research Competition of TU-Sofia). Implementation period: March 2018 - June
2019

The project aims to support the research on the dissertation on the same topic. The tasks are
related to the preparation of a literature review, proposals for new and improved methods for
optimization of the electric energy losses regarding the construction, development and operation of
Smart Electric Networks, testing of the proposed methods for planned for construction and real
distribution networks, analysis of the results.

81. Project manager of research project "Study on the theoretical setting, the legal framework
and the practice of reserving and balancing the active energy in the Bulgarian electric energy system."
Period of implementation: December 2013 - February 2014 Assignor: Knowledge Society Institute
under contract No 6507-1 /2013, Contractor: NIS at TU-Sofia

The theoretical models are examined and a review and analysis of the legal norms related to the
balancing and reservation in the EPS of the Republic of Bulgaria is made. Examined and described is
the practice of balancing and reservation. The analysis shows that the actual state and organization of
these processes are completely different from those regulated by the current legislation: the Energy
Act, the EPS Management Rules and the Electricity Trading Rules. It has been proven that the
decentralized approach (through the establishment of balancing groups) has been hampered by the
dispatching of the Bulgarian manufacturers, which have been split into separate power plants.
Proposals for organization of reservation and balancing have been developed aiming to ensure the
reliable operation, increase of the social welfare and overcome the crisis in the Bulgarian EPS.

82. Project manager of a research project in support of the PhD student Teodora Tereteva, on
the topic "Managing demand and consumption in the electric power system through dynamic prices -
technical and economic aspects" (Project 142PD0060-01 - Session 2014, Internal Research
Competition of TU-Sofia ). Implementation period: March 2014 - June 2015

The project aims at supporting the research on the dissertation thesis on Demand Side
Management in various forms of free electricity market. The tasks are related to the preparation of a
literature review, proposals for improved methods of management of the electricity consumption as a
means of managing demand and consumption and as indicators of payment among market participants,
development examples of illustration and practical assessment of the proposed methods.

83. Project manager of a research project in support of the PhD student Ivan Zagorchev on
"Price models for smart transmission and distribution networks" (project 152PD0036-01 - session
2015, Internal research competition of TU-Sofia). Implementation period: March 2015 - June 2016

The project aims at supporting the research on the dissertation thesis "Smart grid in Bulgaria -
state, development, public benefit". The tasks are related to the preparation of a literature review,
suggestions of advanced pricing approaches for the use of transmission and distribution networks,
modeling of real networks operating in typical modes and evaluation of the application of the proposed
price models to the modeled networks.

Page 35 of 46



84. Initiator and coordinator of the Agreement between TU-Sofia and ESO-EAD for summer
internships of students in the structures of ESO-EAD.

The candidate is the initiator of the agreement between TU-Sofia and ESO-EAD for summer
internships of Bachelor degree students in the structures of ESO-EAD, concluded for the first time in
2009, and transformed into one with a permanent force since 2011. He is the coordinator of these
internships on the part of TU-Sofia. More than 150 students passed through them in the period 2009-
2018, trained in the network of power transmission regions (PTR) all over the country, the ESO
Headquarters or in the units of Central Dispatch Center or in the Regional Dispatching Offices (RDO)
in Sofia, Plovdiv, Varna and Pleven.

OTHER WORKS
outside the groups of indicators under the
Rules for Implementation of the Act for the Development of the Academic Staff in the
Republic of Bulgaria

The works Ne 85 + 94 represent study programs for respective disciplines developed by the
candidate for the Bachelor's degree program in Electric Power and Electrical Equipment and Master's
courses in Electric Power and Electrical Equipment and Electricity from RES in the Faculty of
Electrical Engineering at the Technical University -Sofia, Master's Degree in Electrical Energy,
Electronics, Automation at French Language Faculty of Electrical Engineering at the Technical
University of Sofia, preparatory training for Master's Degree in Electric Power Sector Management at
the Faculty of Management at the Technical University of Sofia. The candidate is responsible for the
learning process on all these courses. He has developed a number of teaching and methodological
materials related to them (lectures, laboratory and seminar exercises) to be soon prepared for
publication in the form of textbooks and manuals.

85. Study program for the discipline BEPP51.2 "ELECTRIC POWER SYSTEMS
OPERATION PLANNING" for the Bachelor degree of the students specialty "Electrical Power and
Electrical Equipment”, module "Electrical networks and systems", EF, TU-Sofia.

86. Study program for the discipline BEPP49.2 "ELECTRICAL NETWORKS IN VILLAGES
AND TOWNS" for the Bachelor degree of the students specialty "Electrical Power and Electrical
Equipment", module "Electrical Networks and Systems", EF, TU-Sofia.

87. Study program for the discipline BEPP33 "ELECTRICAL NETWORKS AND SYSTEMS"
for the Bachelor degree of the students specialty "Electrical Power and Electrical Equipment", EF, TU-
Sofia.

88. Study program for the discipline MEPP06.1 "DEVELOPMENT OF ELECTRIC POWER
SYSTEMS" for the Master's degree in Electrical Power and Electrical Equipment, Modules "Power
Plants" and "Electrical Networks and Systems", EF, TU- Sofia.

89. Study program for the discipline MRES07 "ELECTRICAL NETWORKS AND SYSTEMS
IN DECENTRALIZED PRODUCTION OF ELECTRIC ENERGY" for the Master degree of the
students from the specialty "Electricity from Renewable Energy Sources", EF, TU-Sofia.
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90. Study program for the discipline MEENS5E "ELECTRICAL POWER SYSTEMS Part 11"
for the Master's degree in Electrical Engineering, Electronics and Automatics with French language
training, Faculty of French Education in Electrical Engineering (FEEE), Technical University of Sofia.

91. Study program for the discipline MEEN44E "ELECTRICAL NETWORKS AND
SYSTEMS" for the Master's degree in Electrical Engineering, Electronics and Automatics with French
language training, FEEE, TU-Sofia.

92. Study program for the discipline PEPP20 "OPERATION AND STABILITY OF
ELECTRIC POWER SYSTEMS" from the curriculum for equalizing education, which prepares the
training for the Master-degree course of the students of specialty "Electrical Power and Electrical
Equipment", EF, TU-Sofia.

93 Study program for the discipline PMEO8 "ELECTRICAL NETWORKS AND SYSTEMS"
course from the curriculum for the preparatory course for the Master degree of the students in the
specialty "Management of Electric Power Sector", Faculty of Management, Technical University of
Sofia.

94. Study program for the discipline CEPP05 "OPERATION PLANNING OF ELECTRIC
POWER SYSTEMS" from the curriculum for complementary training of students with Bachelor's
degree "Professional Bachelor" in the professional field "Electrical engineering, electronics and
automation" for acquiring the Master's degree in "Electrical Power and Electrical Equipment”, EF, TU-
Sofia.

95. Service as Deputy Chairman of a Temporary Science and Expert Commission to a
competition of the National Scientific Research Fund.

Between October and December 2016, the candidate served as Deputy Chairman of the
Temporary Science and Expert Commission for the Bulgarian Scientific Periodicals Competition -
2016 conducted by the National Scientific Research Fund.

96. Review of articles in scientific journals and reports in scientific conferences.

The candidate has served as reviewer of lot of scientific papers in the field of the competition,
presented for publication in Energy Policy (IF 4.04), International Journal of Electrical Power and
Energy Systems (IF 3.610), IET Generation, Transmission & Distribution (IF 2.618), Energetika
Journal (NEK-EAD), Proceedings of TU-Sofia, as well as many papers presented at the international
scientific conferences BulEF, SIELA, ELMA, HiTech and others.

Sofia, 16.V.2019 Signature: '
(Assoc. Prof. Dimo Stoilov, PhD)
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REFERENCE
about THE CONTRIBUTIONS OF WORKS
of Assoc. Prof. DIMO GEORGIEYV STOILOV,

presented for participation in a competition for the academic position of
PROFESSOR in scientific specialty

ELECTRIC POWER NETWORKS AND SYSTEMS
at department “Electric Power Engineering” in TU - Sofia

(the competition is announced in State Gazette No 23 / 19.03.2019)

The works presented for the competition and their respective contributions can be grouped in the
thematic areas formulated in the introductory part of the Summary of the works.

The contributions of the works, assessed by the applicant, are grouped according to the classification in
item 5 of Appendix 2 to the Rules and Regulations for the Occupation of Academic Positions at the
Technical University of Sofia (adopted on 22.11.2018) as follows:

I. Scientific contributions:
I.1. Formulation or justification of a new scientific area or problem:
I.1.1. New problems for the EPS, arising as a result of power markets liberalization are revealed:

- Revealing new differences between the ideal commodity market and the electricity market (works
NoNo 3 and 66).

- It was proven a considerable technological and organizational complication in the processes of
balancing and reserving the EPS with a liberalized market compared to those of the classical vertically
organized EPS (works NoNo 2, 66, 81).

- Formulating and solving a problem: Reducuction of public welfare in electricity market where
simultaneously operate regulated transactions, bilateral transactions and stock exchange transactions;
Development and presentation of a national market model that replaces the conventional tools for
economical dispatching and achieves maximisation of social welfare (works NoNo 3 and 66).

I.1.2. It was proven an inequality between individual electricity transmission charges for local and
cross-border consumers and many shortcomings of the existing Inter Transmission System Operators
(TSO) Compensation (ITC) mechanism have been identified. The basic principles of a new, simple,
clear and fair approach to intercompany compensation are formulated and proposed in line with the
current legal status and the functions of the transmission system operators in the European Union
(Works NoNo 15, 16, 67, 72).
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[.1.3. The theoretical stage of a new type of electricity market and its derivatives was invented and
revealed: Momentary Power Market (works NoNo 7 and 68). Elaboration of:

I.1.3.1. A system of developed dynamic prices based on the nodal and branch equations for
prices and formulae derived from these equations for price adjustment and dissemination during
each single period, e.g. one minute.

I.1.3.2. Method for avoiding network congestions.

1.1.3.3. Balancing method by compensation for unintended deviations over a previous single
period.

I.1.3.4. Planning and dispatching method at constantly renewing prices over each single period.
I.1.3.5. A set of devices to form and propagate dynamic prices.

1.1.3.6. Method of trading of ancillary services.

1.1.3.7. Method of equitable sharing of system costs.

I.1.4. Transition to automated control of losses in extended real time is justified and a draft plan for
development of the potential of electricity distribution companies for its implementation is proposed
(works NoNo 6, 8, 43, 70, 79, 80) .

1.2. Formulation or justification of a new theory or hypothesis:

1.2.1. Justification of the technological and economic inefficiency of the ongoing power market
liberalization

- New data is analyzed and results are presented on the economic and technological inefficiency of the
more than six-year transition to decentralized dispatching and balancing of the Bulgarian EPS by
dividing it into balancing groups (works NoNo 2, 66, 81);

- It was refuted the thesis that the technical or economic superiority of the market form of organization
of the large EPS regarding the classical vertically integrated companies is the cause of the
simultaneous economic rise of Western consortia and the fall of East European electricity companies
(works NoNo 4, 5 and 66).

1.2.2. A new electricity market has been formulated, combining the wholesale market with the retail
market and a single market period with minute duration (work No 7). A new paradigm for the pricing
of electricity has been formulated (works NoNo 7, 68).

1.3. Demonstration with new means of significant new sides of already existing scientific areas,
problems, theories, hypotheses:

1.3.1. New arguments for double standards in conducting the liberalization of power systems around
the world have been put forward:

- The pseudo-separation of the transmission activity, on the one hand, from the production, distribution
and supply activities on the other, carried out by large electricity companies, was revealed (works
NoNo 4 and 66). It contributes for the consolidation and enhancement of strong cross-border holding
groups against fragmentation and plundering of weaker power companies.
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- Disclosed and analyzed are the confirmatory facts about the verisimilitude of legal basis and the
difference between the factual and the legally regulated process of balancing in the Bulgarian EES
(works NoNo 2, 66, 81).

1.3.2. It has been formulated and proved that the regulatory order for the sharing of reservation costs in
Bulgaria does not satisfy Nash equilibrium (works NoNo 2, 66, 81).

1.4. Creation of new classifications, methods, constructions, technologies:

1.4.1. Elaborated new approaches, methods, models and algorithms for solution of problems in the area
of development and operational planning in EPS:

- Elaborated and presented alternative approaches for reserving active production capacities satisfying
Nash equilibrium (works NoNo 2, 66, 81).

- The criterion "Minimum Sum of Insecurity Losses and Security Costs" is justified as superior to the
criterion of "Equaling Costs for Reserves with Costs of the Non-Supplied Energy" for the task of
determining the optimal amount of the planned cold and extreme reserves (works NoNo 2 and 66 ).

- Developed and proposed for implementation is a market model where the financial disadvantage of
costly renewable or combine-cycle units and long-term contracts will be equitably distributed among
all network users (works NoNo 3 and 66).

- The basic principles of a new, simple, clear and fair approach to intercompany compensation
reflecting physical processes and economic requirements are created and proposed, which are in line
with the current legal status and the functions of the transmission system operators in the European
Union (works NoNo 15 and 72).

- An original methodology for accurate determination of the active power and energy losses in
electricity distribution companies for different periods - from real time to year has been developed
(works NoNo 6, 8, 70).

- A comprehensive toolkit was developed for the application of the methodology of the previous
contribution, including models of the elements of medium and low voltage distribution networks for
the main activity of the methodology (works NoNo 6, 70).

- An analytical-empirical model has been developed for estimation of the annual technical energy
losses of each operational network region during a transition period during which the electricity
distribution companies will not yet be prepared to fully implement the methodology for accurate
determination of the real-time losses, according to the previous two contributions (works NoNo 6, 37,
70).

- A methodological approach has been developed to manage the assets of an electricity distribution
company through a policy based on risk assessment (works NoNo 9, 69).

- An approach has been developed to determine the appropriate interval for the sampling of load
schedules for the determination of losses in distribution lines according to the shape coefficient (work
No 10).
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- An approach has been developed and a mixed-integer linear mathematical model has been elaborated
for optimization of the production structure in a power system consisting of micro, small and large
production capacities using heterogeneous primary energy sources and connected to low, medium and
high voltage networks respectively (works NoNo 12, 13).

- A new approach to mathematical modeling of the operation of controlled loads with an uninterrupted
duty cycle has been developed in which the balance constraint is modified and a relatively simple extra
processing of the resulting optimal solution is carried out (work No 14). It has been proven the
superiority of the proposed approach to traditionally applied. The effect increases with increasing size
of problems.

- Developed, described and illustrated is the simplest and most straightforward method of payment
between users and operators of any network within a transmission union, such as the synchronously
operated networks on the European continent (works NoNo 16 and 72). Transmission system operators
are reimbursed for domestic and cross-border flows of the users connected to the local network in the
same way as of the electricity users ejecting electricity from cross-border nodes.

- It was proposed a more effective organization of water use for electricity generation in Bulgaria,
corresponding to the changes resulting from the liberalization of the electricity market in Bulgaria
(works NoNo 19, 47).

- A simplified approach is proposed to assess the steady state stability of a medium voltage power line
with connected generators in typical modes of operation by determining a steady state stability index
for each section (work No 23). A weighted steady state stability index was introduced and used as a
common benchmark for the regimes.

- An approach has been developed to analyze typical steady state modes of medium voltage grids in
order to recommend measures for reducing potential negative impacts on consumers due to operation
of connected wind power generators (work No 24).

- A method is proposed for studying the impact of wind farms on the continuous automated process of
balancing the active power in the EPS (works NoNo 25 and 52). Appropriate modeling of the wind
farm, EPS and the balancing process in Matlab-Simulink environment was used.

- A mixed-integer linear optimization model has been developed for mid-term optimization of the
operation of reversible storage unites in a centralized wholesale market, according to the demand for
electricity in the different days and seasons (works NoNo 35, 36). The three cycles of energy storage
and delivery (daily, weekly, and annual) are reflected through corresponding explicitly introduced
variables.

- A comprehensive approach is proposed for mechanical dimensioning of OHL using high-temperature
low-conduction wires (works NoNo 38, 39). It reflects the specific features associated with the
operation of these new conductors’ constructions.

- A methodological approach has been developed to explore possible options for development of a
regional transmission network as a result of connection of new or change of the demand of existing
users (work No 41).
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- For the purpose of determining the optimal use of hydroelectric complex (HEC) Mosul, three basic
configurations of the transmission network in the EPS of Iraq have been identified. For each of them
mathematical optimization models for the use of the complex have been developed (work No 44).
They differ in the physical or economic sense of the target functions and the modeled dependencies
(constraints).

- A mixed-integer linear mathematical model for optimization of active power in a microgrid has been
developed, which sets optimal schedules for 24-hour output from controllable production units on the
one hand and optimal schedules for the consumption of controllable loads and storage capacities on the
other (works NoNo 42, 53 and 58). The optimization goal is to maximize the profit from buying/selling
electricity from/to the external main network while meeting the requirements for reliable operation of
the microgrid, i.e. for satisfying consumers with non-controllable load, compliance with certain
restrictions on controllable loads, storage and production units.

- A structural (fundamental) model in multiplication form was designed for the operational forecasting
of the electricity market clearing price in the Bulgarian EPS, and for the purposes of market planning
for the next day by analyzing and evaluating the possible influencing factors (work NoNo 51 and 65).

- A methodology has been developed for determination of the maximum increase in sag of existing
overhead power lines for the accession of additional power sources and new consumers (work No 54).

1.4.2. The available tools for short-term optimal planning of the active power in the EPS in a
liberalized electricity market have been researched and classified (works NoNo 18, 46).

1.4.3. A new 400kV pillar crown has been developed, which can be used for the construction of new
and the reconstruction of existing power lines (work No 50). Its use provide a reduced width of the
easement strip and reduced need for land expropriation for steps (foundations) of the pillars.

1.4.4. Invention and disclosure of a wind driven electric machine without stators (work No 77).

1.4.5. Invention and disclosure of a water storing power plant with a controllable suction head (work
No 78).

L.5. Receiving confirmation facts:

I.5.1. Receiving confirmation facts concerning the reasons and development of the organizational,
privatization and liberalization changes in the Electric Power economies all over the world and in
Bulgaria:

- Investigation, collection and systematization of historical facts about the development of

organizational, privatization and liberalization changes in the Bulgarian Electric Power Economy
(works NoNo 3 and 66).

- Identification of the causes for the destabilization of the electricity sector in Bulgaria (works NoNo 3
and 66).

- Assessment of the impact of bilateral transactions between electricity market participants on public
welfare (works NoNo 3 and 66).
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- Investigation and systematization of scientific facts about the origin and development of the global
process of market reorganization of the power systems (works NoNo 4, 5 and 66).

- Extraction from world literature sources and systematization in an accessible form of fundamental
knowledge about the efficiency of organizations in electric power sector and their management, both
during normal operation and during wars or other force majeure conditions, e.g. the forced change of
the ownership of the assets of economic organizations (work No 3).

- Confirmatory evidence has been obtained that the constant restructuring of the electricity companies
is part of the development of the human society, which should have an improving rather than a
backward impact on public welfare (work No 5).

1.5.2. Introduction and explanation of some original world pioneering works on research and
calculation of technical losses in power distribution networks to the Bulgarian scientific community
(work No 6).

1.5.3. The confirmation of the importance of the use of accurate models for the determination of
conductors’ sag and mechanical stresses in the design of high-voltage and ultra-high voltage overhead
lines (work No 11).

I1. Applied contributions:

I1.1. Presentation of new knowledge in an up-to-date specialized area to the Bulgarian expert and
scientific community (works NoNo 2, 3. 4, 5, 6, 15, 16, 18, 19. 20, 21, 26 + 34, 38, 39, 66, 70, 81).

- The merger of the coordination of the development and management of the operation of the
transmission grids in the United States and Canada is presented, which is combined with the
consolidation of the wholesale electricity markets (works NoNo 28 and 29).

- Description and analysis of the development, structure and operation of the most successful
centralized US electricity market - PJM Interconnection (works NoNo 29 = 31).

- Description of the organization and functioning of a typical US and Canadian retail electricity market
(work No 32) is presented.

- An overview of the existing alternative methods for sharing the cost of transmission of electricity
through electricity grids in relation to their fairness and effectiveness assessment (works NoNo 33 and
83).

- Basic knowledge is presented and various Demand Side Management methods are described (works
NoNo 27, 34 and 82). The beneficial effects of DSM have been analyzed in detail: reduction of the
financial resources needed to build new power plants and new power grids; improvement of the
efficiency of the EES; minimization of negative environmental impacts; reduction of the price of
energy delivered to customers; reduction of the electricity shortages; improvement of the reliability
and quality of power supply.

- Described and analyzed are the mechanisms for competitive participation in the electricity markets of
producers from renewable sources (RS), according to experience of the leading EPSs (work No 26).
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- The current level of knowledge on the recovery plans of the EPS is presented and recommendations
are provided for improvements of the methodology developed by ESO-EAD for the elaboration of
these plans (work No 71).

I1.2. Suggestions for changes to normative documents and working methodologies and practices
(works NoNo 2, 3, 4, 6, 15, 16, 18, 19, 20, 46, 47, 57, 66, 81):
- Improvements in the activities of electricity distribution companies on loss reduction have been

proposed, aiming improvements of the business performance of enterprises and the quality of
distributed electricity (works NoNo 6, 70).

- Terminological and meaningful changes to the texts of Regulation 2009/714/EC and the Inter-
Operational Compensation Guidelines for cross-border flows are proposed (works No 15 and 72).

- Improvements of the activities of electricity distribution companies on network maintenance has been
proposed, which will improve the quality of electricity supply and the business performance of the
enterprises (work No 69).

I1.3. Presentation of training models for specialists in active power planning in market-restructured
EPS, i.e. in qualitative and quantitative analysis of the electricity markets (works NoNo 2, 3, 4, 5, 66).

I1.4. Proposals for organizational, structural and strategic changes of the Bulgarian electric power
industry (works NoNo 3, 4, 5, 19, 47, 66).

- A proposal is presented for changes to the management of EPS, which is imperative due to the
introduction of a market model in line with the requirements of Directive 2009/72/EU on the common
requirements for the EU internal electricity market (works NoNo 20 and 49).

- Suggestions of approaches for improvement of the "flexibility" of the Bulgarian EPS (work No 21).
I1.5. Verification of the suitability of the developed models and methods:

- Practical implementation of the proposed overall methodology for the determination of the active
energy losses for the elapsed hours in extended real time or for each day after its expiration or for each
month or for the whole year as well as for forecasting losses for future periods (works NoNo 6, 70).

I1.7. Receiving and analyzing important results:

- Concerning the development of production capacities in the EPS of Bulgaria, on the basis of which
proposals have been presented (work No 13).

- Reliability indicators of distribution networks were determined on the basis of statistical and
technical data provided (work No 17). Analysis of their development trends was performed.

- A proposal is justified for a set of applications (tools) needed by the Bulgarian system operator for
short-term optimal planning of the active energy in a liberalized electricity market conditions (works
NoNo 18, 46).

- Elaboration of a model of the Bulgarian main power transmission grid in NEPLAN program
environment for the functioning of the database created by NEPLAN AG to determine the settings of
the relay protections in the transmission grid (work No 73).
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- Research and analysis of HEC Mosul regimes in the three main configurations of the transmission
network identified in Iraq EPS (works NoNo 44 and 45). Useful conclusions were drawn about the
practice of dispatching the complex.

- Reconstructions of 110 kV overhead lines (OHL) were proposed with the aim for possible lower and
lighter pillars to use for the construction of the 400kV OHL Karlovo-Plovdiv South (work No 48).

- A well-grounded approach was proposed for solution of the problems related to the measurement of
the transmitted energy across the boundaries between the transmission and the distribution companies
as well as through the distribution networks (works NoNo 6 and 40). It also gives the possibility of
determining the transmitted electricity in case of loss of an arbitrary measurement, as well as for the
effective detection of thefts of electricity.

- Different possible operation modes were explored considering the EPS and its interaction with wind
farms. Useful conclusions were derived about the management of the EPS and the operation of the
balancing electricity market (works NoNo 25 and 52).

- Assessment and analysis of the various factors affecting the failure of the elements of the Bulgarian
electricity transmission grid on the basis of provided statistical information for an expired ten-year
period (work No 57). As a result, improvements in application practices are proposed.

I1.8. Elaboration of software applications for planning in EPS:

- Suggestion of proper methods for forecasting of monthly and annual water inflows in HPP water
reservoirs (work No 22). An application package was developed, which is used by the specialists in
ESO EAD for planning of the EPS operation.

- Matlab application has been developed with a convenient graphical user interface to solve the
optimization model for scheduling modes and operational control of active power in a microgrid
(works NoNo 53 and 58).

- An user application (computer program) was developed, which forecasts the electricity market
clearing price in Bulgarian EPS for next-day planning purposes (works NoNo 51, 56, 65). It is used by
the planning specialists of ESO-EAD.

I1.9. The action of the Agency for the Cooperation of Energy Regulators (ACER) to increase the Inter
Transmission Operators Compensation Fund has been terminated, thereby saving millions BGN of
annual unfair expenses for ESO EAD (works NoNo 15 and 16 - see also
https://www.acer.europa.eu/Official documents/Public_consultations/PC 2012 E 15%20responses/T

echnical®%20Universitv%20Sofia.pdf).

I11. Learning and Methodological contributions:

II1.1. The textbook (work No 75) has been developed in accordance with the curriculum of the
compulsory course "Operation planning of Electrical Power Systems", which is part of the approved
curriculum for the Bachelor's degree in Electrical Power and Electrical Equipment, Module "Electrical
Networks and Systems". On certain subjects, the content and level of exposure exceeds the
requirements of the curriculum and can be used for additional self-preparation. Simultaneously with its
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purpose as a textbook, this work represents the first complete presentation of the subject for definition,
optimization and control of the steady-state operation modes of the power systems in conditions of a
liberalized electricity market, which is published in Bulgarian language.

II1.2. Work No 76 (manual) is in English language. It is designed for Master degree students in
Industrial Engineering at the Faculty of English language engineering education. The part written by
the applicant covers the practical issues of planning and optimization of steady-state EPS modes in
liberalized electricity market conditions.

I11.3. Study programs were developed for the teaching of Bachelor’'s and Master's Curricula in the
Faculty of Electrical Engineering and in French Faculty of Electrical Engineering (works NoNo 59, 62,
85 + 94). Surveys conducted to assess the quality of the learning process show students' satisfaction
with the programs’ content and the conduction of courses. Employers' and experts' feedbacks on the
training of graduates (the young electrical engineers) are favorable.

I11.4. E-learning modules (work No 60) were developed. The conducted surveys show the satisfaction
of the students with their use.

I11.5. Learning-practical contributions present the works NoNo 61 and 84. The candidate is initiator
and coordinator of an agreement between TU-Sofia and ESO-EAD for summer internships of electrical
engineering students in the structures of ESO-EAD. Many future engineers-electricians have their first
introduction to the practice in the specialty through these internships. Over 150 students passed
through them during the period 2009-2018.

II1.6. Works NoNo 95 and 96 represent a contribution for increasing the lustre of Bulgarian science.

Sofia, Signature: o ¢ opurmHana!

16.V.2019 (Assoc. Prof. Eng. Dimo Stoilov)
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