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3AXBAJIHOCT
[Topen mentopa mpod np Huxone PajakoBuha koju je 10Beo moueTHe HuEje y
aucepTabmwiny (GopMy M capaJHMKa KOJU Cy Ha JUPEKTaH HauuH OWIM YKJbYYEHU Yy
ucTpaxunBame koje je Tpajano 8,000-10,000 pagHMX caTH TOKOM MOCIEAHBUX IIET
TOJMHA O] KOJUX CaM IIYHO Hay4HO HITO j€ Pe3yJITUPAJIO MOjOM JAUCEPTAIN]OM, KEITUM
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KoBaueBuhy 3axBajbyjeM 3a CyrecTHje Kako Ja pa3MUILJbaM HW3BaH OKBHpa
MHXXEHEePCKOT MpUcTymna. 3axBasbyjeM npod. ap Juanr JIujy 3a npuMep CUCTEMATUYHOT
IpucTyna MpUIpPEeMU JOKTOpcke nauceprauuje. Mapuju PagoBanoBuh nyryjem
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[MIpod. nap I'pagumupy bokunoBuhy ayryjeM 3axBaJHOCT 3a ayTOPUTET KOjU je
npepactao y mpujaresbetBo. Ilpod. np 3opany IlomoBuhy nmyryjem 3axBaiaHOCT U
MOIITOBAKE 3a KIHUTY [1] KOjy je Hamucao 1 Koja MU j€ 3aUCTa OUla 00 KOpUCmu.
Konernu, Henany Koponuju 3axBajbyjeM Ha HeCEOMYHOM aHTa)KOBamby Yy pPa3sroBOPHMA
KOje je CMO MMaJli OTKAaKo je JucepTaluja KpeHyjla Yy MpaBlly CHPErHyTOr MOJea.
[Tpod. np bpanky KopaueBuhy 3axBasbyjeM Ha BHU3HMjU KoOja je oMmoryhuna ga ce ca
apyrum  konerama 2011. roauHe 3amocivM Kao UCTpPa)KMBad MPUIPABHUK HaA
EnexTpoTexHUUKOM (akynrTeTy.
Moj pan Ha JOKTOPCKOj AMcepTauuju (UHAHCUpPAH je oA cTpaHe MuHHCTapcTBa
MIPOCBETE, HAYKE M TEXHOJIOMIKOT pa3Boja Pemybnuke Cpouje, mpojexar 6p. 42009.
Ha xpajy 3axBayan cam cB0joj nparoj >xeaun Cranku, hepku Maptu, majiuu [paranu,

ony PanoBany, 6paty Munany, nparoj ¢pamMuiInju 1 CBUMa ca KojuMa caM capahuBao.
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CIIPETHYTA METO/IA 3A OIITUMAJIHO IIJNTAHUPAIBE
OJPKUBUX EHEPTETCKUX CUCTEMA HA BA3HU
CUMYJIALINJA

Pe3nme

OBaj pag uma 3a IIJb J1a HA HAYYHO] OCHOBH, Y KBAHTUTATUBHOM CMUCITY, OATOBOPH Ha
NUTalke Koja je TO TEXHUYKO-eKOHOMCKH ONTHMajHAa CTPYKTypa HalMOHAIHOT
EHEPreTCKOr CHUCTeMa Koja Ce CaBeTyje KOJ ycarjiallaBarmba €HEPreTcKe MOJUTHKE Y
cinyuajy Penyonuke CpOuje ca Eporickom Yaujom. IluTame miaHupama OAPKUBHX
EHEPreTCKUX CHCTEMA je OTBOPEHO, 32 CBPXY HErOBOT PEIllaBama MOTOIHO j€ yBOheHme y
HayyHu npuctyn. Op mocrtojehux ¢amuiamja MeToga EeHEPreTCKOr IUIaHUpamba,
3aCHOBAaHUX Ha pavyyHapCKOM Mojiely, u3abpaHa je W peaii30BaHa CIPErHyTa MEeToJa
KpO3 HUHTErpaJiHd MNpuUCTyn Kopuinhemem mnocrojehux monmena EnergyPLAN-a u
GENOPT-a. TexHHUYKO-€KOHOMCKH ONTHMAJIHUM ¥ H3BOJJBMBHM CIEHApHjUMa
npukasaHa je Moryha cTpaTermja ycarjamaBamba €HEPreTCKe MONUTHKe PemyOmike
Cpb6uje u Eponcke Yuuje no 2030. roguHe, 3aTUM FOJUIIBU €HEPIeTCKH, EMUCUOHU U
dbuHaHCHjCKM OMIIAaHC CEKTOpa MPOU3BOJIE U MOTPOIIkHE eHepruje Koju oMoryhasa aa
Ce pasBWje JeTaJbHU TIporpaM IeHOr ocrTBapuBama. Ca moBehameMm ynena
BapHjaOMIHUX OOHOBJBMBHUX HM3BOpa €HEPrHje y CMHUCIY YycarjallaBamka €HEpPreTCKe
nonutuke Peny6nuke CpOuje ca nusbeBuma EBporcke YHuuje 3a 2050. ronuny Behe
notpebe 3a ¢uekcubunHomhy oTBapajy MOTryYhHOCTH TNpUMEHE HHTEIMIeHTHUX
€HEePreTCKUX Mpeka MPBEHCTBEHO KPO3 YIPABJbAE MOTPOIITHOM U €JICKTPUYHA BO3HIIA.
Peanuzanuja HallMOHATHUX, PETUOHAIHUX U JIOKAJTHUX €HEPreTCKUX TUIaHOBa Moryha je
KpO3 KOHKpETHE ajare eHepreTcke MOJUTHKE KOjU Cy Ha paclhojiaramy

3aNHTCPCCOBAHUM CTPpaHaAMa Y TOKY IIPUCTYIIHUX ITPETroBOpa.

KibyuHe peum: miaHupame, MOJEN HAIMOHAIHOT €HEPreTCKOr cucrema, PemyOnmka
CpOuja, pauyHapcke cUMyJalje, UHTEIUTeHTHE eHepreTcke mpexe, EBpornicka yHuja,
€HepreTcka TpaH3uIMja, ONTUMAalIHA eHepreTcKa MOJUTHKA, OJIP’KUBHU Pa3Boj

Hayuna o0s1act: TexHuuke Hayke — EnekTpoTexHuka

¥Y:xa HayuHna o0J1act: EnekTpoeHepreTcku cucTeMu

YIK: 621.3
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SIMULATION-BASED OPTIMIZATION OF SUSTAINABLE
ENERGY SYSTEMS

Abstract

The aim of this work is scientifically based quantification of the problem of
economically optimal national energy system structure which helps harmonization of
Republic of Serbia energy policy with European Union. The open question of planning
of the sustainable energy systems is suitable to be solved within scientific approach.
Among existing energy systems planning methods, based on computer tool, the soft-
linked method has been chosen and realized trough integrated approach using existing
tools EnergyPLAN and GENOPT. The possible strategy of harmonized energy policy of
Republic of Serbia with European Union in the year 2030 are presented with technically
feasible and economically optimal scenarios with energy, emission and finance yearly
balances. More variable renewable energy sources in the case of harmonized energy
policy of Republic of Serbia with European Union in the year 2050, opens the flexibility
gap for the smart energy systems firstly trough demand response and plug in electric
vehicles. The realization of national, regional and local energy strategies during
accession negotiation is possible by using the energy policy tools available to the

various stakeholders.

Keywords: Planning, national energy system model, Republic of Serbia, computer
model, smart energy networks, European Union, energy transition, optimal energy
policy, sustainable development.

Scientific field: Technical science — Electrical engineering

Specific scientific field: Power systems

UDK: 621.3
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1. YBoag y oONTHMAJIHO NJIAHWPame OJIPKUBHX HALMOHAJIHUX €HePreTCcKHX
cucrema.

VY yBoAgHOM moryaB/by Ouhe NpuKa3zaHW NpeAMET, IHJbEBU HCTPAKWBamba M Oa3zudHe
IPETIIOCTaBKE BE3aHE 3a pEalHH MpodJeM KOju HCTpaxyje ca OCBPTOM Ha
oubmuorpadcke M3BOpe M 10 cajga OCTBapeHe pesynrare. buhe mpukasane monasne
Hay4dHe XUIoTe3e: da fie ycaznawasarse enepeemcke nOIumMuKe 008ecmu 00 npomeHe
HUBOA U CMPYKMYype MPOUWKO8a HAYUOHAHO2 eHEePeemcKo2 CUCeMd, 3amum Xunomesa
0 ONMUMANIHOCMU CKYNA MEXHUYKUX Mepa U HA Kpajy Xunomeza o noopa3yMe8aHoj
npumMeHe UHmenuceHmHUXx eHepeemckux mpedxca. buhe mpuka3aHo Kako je Ha OCHOBY
OMIITUX HAYYHUX METOAA: CHMYJIANMje W ONTHMH3AIMjC pa3BHjeHA CHerupUIHA
CIperHyTa Hay4yHa MeToja koja he OuTu kopuiiheHa TOKOM HCTpaxkuBama. buhe
NpPUKa3aHH OPUTHHAIHU Hay4HE IONPUHOCE METOJOJOTHjU EHEPTreTCKOr IUIaHUpPamba
koju he mpomsahm M3 OBOTI' ycTakMBama KOjU Cy Y BE3H Ca pa3BOjeM M IMPHUMEHOM
CIPErHyTe METO/Ie ¥ KBAaHTU(UKAIM]jOM CHHEPTeTCKOT eeKTa JOMPHHOCA PA3TUINTHX
TEXHHYKMX Mepa 3aJaTuM nubeBuMa. Ha kpajy Owuhe mnpukasana cTpykTypa

HCTpaXuBaba Ca aKTUBHOCTHMaA.

OpuUrMHaTHOCT OBOT HUCTpaxuBama [2] je y CHHTe3M cHopere Kkoja HUje Ouia
peanu3oBaHa N0 caja u3Mely JBa padyHapcka anata a IMoceOHO jep MpBU MyT
NpUMEYje CHOPEeTHYTH anar y oO0JacTH IUIaHUpama OJPKHBUX HAIMOHATHHUX

CHCPICTCKUX CUCTEMA.

1.1. U360p u popmyanuja ucTpakuBauKor npoodaema

[Tonazehu on koHKpeTHOr mpobiema, y "cTBapHOM cBery', koju he Outu ommcaH y
cieaehem mornaBby MoOuiaucahe ce CBUM  HMHTENEKTYaJlHU PECYpPCH 3a HEroBO
peliaBame, pazBuhe ce METO0J0THja pelllaBamba Koja yKJbydyje METoJe, KOje MOTUUy
U3 BHILE pPa3IMYUTHX JUCIHUIUIMHA jep CTBapHU MpoOJeMu Cy 10 MpaBHITy
"3aKOMIUIMKOBaHU" M HHUCY PELIUBU YHYTap jenHe akagemcke aucuuruvne [2]. Ilo
OpaBUIy CY OBHM KOHKPETHH MpoOJeMH pa3Boja OWIIM 3aBHCHU O] EHTy3Hjazma
1ojeIMHala, a HUCY OWIIM MpeIMET CUCTEMAaTCKOT Ip>KaBHOT IIaHupama [3].

1.1.1. JlomeH ucTpaKuBama

Hakon Tecnuuux oTkpmha Koja cy morojoBajia KOpuUIIhewmy €JIEKTPUIHE €HEpruje y

nomahuHCTBUMA M MHIYCTPHU)U, HEPTeTCKU CHCTEMH (a TOCEOHO eIeKTPOSHEPTETCKH)



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

Hajupe 300T 3Ha4aja 3a APYIITBO alu 300T mpupoje TpaHChopMaIUje CHEeprHje u3
jenHor obnmKka y Apyru 0e3 eKOHOMCKU e(hMKAaCHHX CHCTEMa 3a CIAJHUINTEHE MOCTajy
jelaH o]l HAjKOMIUICKCHMjUX M HajCKyIUbMX cucTeMma. [lanac moceOHO ca Behum
KopuithemeM OOHOBJBMBHX HM3BOpa €HEPrHje OH IOCTaje BEPOBATHO HAJCKYILJBH IITO
Cyrepuile NpuMeHy ONTHUMHU3AMOHUX METO/Ia Ha CBE OJJIYKE BE3aHO Ca THUM a MOCeOHO

HHBCCTHUIIMOHEC OJIYKC.

Penybnuka CpOuja je 3emiba KaHAUJAT 32 WIAHCTBO y EBPOIICKO] YHU]U, a OJIp:KHUBA
EHEepreTcKa MOJUTHKA je jeHO 01 00aBe3a koja he Outu npuxsaheHa TOKOM MPEroBopa.
[TyHo je pasiiora Koju cy JOBEJH JIO TOTa Ja CaJallliha CHEreTCKa IMOJIUTUKA, YIIIABHOM
0a3urpaHa Ha UCTPOIIMBUM TOPUBHMA, OyJe HEOJP)KUBA U YBO3HO 3aBUCHA. T0 3axTeBa
UHTEPAUCHUILUIMHAPAH TMPHUCTYN Yy pelIaBamkby OBOI peaimHor mpoOiema [4] koju ca
UCTOPUjCKUM, CKOHOMCKMM M TEXHOJIOIIKAM IpOMEHaMa IOCTaje PEUIMBHjH alu 0e3
jacHe mane nyma JYTOPOYHO OJAPKHBE EHEPreTCKE IIOJIMTHUKE. TakBa MOJUTHKA
HauenHO Tpeba OWTH 3acHOBaHAa Ha JoMahMM W PETMOHATHUM IMOTEHIMjalluMa, jep
JOCAANIbi Pa3BoOj Cyrepuile pernoHaHd NpucTyn. OBakaB MPUCTYIT E€HEPreTCKO]
MOJIUTUIM JIO cajia je BUNEH y HEKHM 3emibama EBpoIicke yHUje y KOjuMa Cy jaBHE
JMCKYCHje, KOjUMa Cy TPETXOAMJIC HAYYHO PEJICBAaHTHE CTY/Hje M Pa3BHjEeHE METOJIE,

AOBCJIC 10 IMOJIMYKE BOJbE 3a pCIIaBaABLC OBOT Hp06neMa.

Y mmpem cmucny, TpeaIMET OBOT HCTpaKuMBama Ouhe WHOBHpAHO CHpe3ame
CUMYJAIIIOHOT W ONTHMHU3AIMOHOT ajlaTa Cca I[HJbeM ONTHMH3AIM]e EHEPreTCKOT
CHCTEMa M Ca CBPXOM IUIaHMpama HAIMOHAIHE CHEPTreTCKE MOJIMTUKE Ha 0a3u HaydyHO
yTeMeJbeHUX 3Hama. JlaHac y OKBHUPY EHEPreTCKOr CEeKTopa KJbYYHO NUTame HHje
OTPaBJAHOCT TpeNlacka Ha OJP’KHMBE €HEPreTCKe CHUCTEME HEro TEeXHHYKO-€KOHOMCKa
W3BOJJBUBOCT TE TpPAH3WIMjE Tj. JOCTH3amEe 3aJaTUX IWJbeBa Ca MHUHUMATHHM
TPOIIKOBUMA. AKIIEHAT y OBOj JIUCEPTAllMjU HHUJEe HA pa3paju AeTajba y pealu3aiuju
HAI[MOHAJTHOT E€HEPreTCKOT CHCTeMa MOTPEeOHUX 3a HeroBo (yHKIMOHHMCame Beh Ha
CTPaTENIKOM HHUBOY TEXHHYKO-€KOHOMCKH ONTHMATHOT TUIAHUPamha PaCIOJIOKUBUX
pecypca cucTtemMa Kao mejnHe. Y Be3u ¢ THM WHTEpANCIUIUIMHAPHO he ce meTpakuBaTh
TEXHUYKU W C€KOHOMCKH AaCIICKTH Yy IIHUPEM KOHTCKCTY YycCarjialmaBama CHEPIrETCKE
MOJINTHKE. EKOHOMCKM acneKkT OJHOCHM C€ Ha H3PAadyyHaBamke YKYINMHUX TPOLIKOBA

IPOM3BOJIE EHEpruje Oa3upaHuX Ha MpojeKlrjamMa IeHa JOCTYMHHUX TEXHOJIOTHja,
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rOpuBa U TakCH. TEXHOJOIIKHA aCIeKT OJHOCH C€ Ha CHMYJAIH]y MPUMEHEe HajOOoJbUX
pacIoNIOKUBUX TEXHOJIOTHja M KpO3 CydyeshbaBamke€ Ta JBa aclekra omoryhaBa ce
kBaHTU(UKaMja ©u T1opeheme pasnmuuuTux cueHapuja. JpymITBEHM KOHTEKCT
ycarjamiaBama eHeprercke mnonuTuke mehy unanunama Esporncke Yhauje (EVY) y
JOMEHY je JOCTH3ama 3aJaThX IijbeBa moBehama eHeprercke e(UKacHOCTH,

Kopuirhema 0OHOBJBHBHUX HU3BOpA EHEPrHje U OTpaHUYCHa EMUCH]a YTJbEH JAUOKCHIA.

1.1.2. M300p nu/ba HCTPAKUBAA

UcrpaxuBama he OWTH ycMepeHa Ha  pelIaBame peaTHOr mpoliieMa TEXHUYKO-
€KOHOMCKH ONTUMAJTHOT TUIAaHUpPamka HAIMOHATHUX E€HEPreTCKUX CHCTeMa. Y OKBHPY
UCTpaXKnBama he ce M3BPIITHTH MOJCIMPAE HAIMOHATHOT €HEPreTCKOr CHCTEeMa H
IETOBUX OrpaHuyema. Merononomku he ce gajbe Ha 0asu cumynanuja, a y ¢hopmu
MOTO/IHOj 3a pPauyyHAPCKYy ONTHUMH3AIMjy, HCTPAXHBATH YTULQJU OrpaHnYaBajyhux
¢dakTopa Ha onTHMaiHa pemierma. CBpxa HCTpaXHWBama je Ja MOKaKe Ja ONTUMAIHO
pemiewe nocroju. Kao moce6Hu cinydaj 6uhe oOpal)eH HaIlMOHATHN €HEPTETCKU CUCTEM
Peny6nuke Cp6uje. Llnib ucTaxkuBama je pa3Boj HOBOI' payyHapcKor opyha, y kome cy
CIIPETHYTH CUMYJIALIMOHU ¥ ONTHMHU3AIMOHH alaT, 3a TUIAaHUPAbE OJP)KUBE CHEPreTCKe
nonutuke. L{nip ncTpaxuBama HE MPeNCTaBiba JOHOUICHE OMIyKa y JIOMEHY Bohema
€HEepreTCKOr CeKTopa, Beh padyHapcka mojapiiKa eKcrepTuMa 3a MPOIeHY KBaJUTETa
BEJIMKOI Opoja BapujaHTHUX pellemha y Npeiaralkby ONTUMATHUX EHEePreTCKUX

IIOJIMTHKA.

1.1.3. AkageMcKH 3Ha4aj

AKkaJieMCKH 3Ha4aj ucTpakuBama Ouhe neduHucaH Ha ABa Mmojka: yHampeheme mMozena
eHeprerckor cektopa PemyGnmke CpOuje u yHampeheme onTUMaIHOT IIaHUpamba
OJIP’)KUBHX HAITMOHATHUX CHEPTeTCKUX CHCTEMA.

Hamepa oBor ucrpaxkuBama HUje Ja y METOJOJOIIKOM CMHUCITY YYUHH TOjeTHUHE
OJITyKe TIPUjeMUYUBUJUM O APYTUX Beh /Ja MeTOKyIMHU METOJ OTBOPH 32 CYT'eCTH]je KOoje
MOTY ITOOOJBITIATH PEICBAHTHOCT.

1.1.4. /IpyluTBeHa pesieBAHTHOCT

JlpyliTBeHa pENeBaHTHOCT OBOT HCTpakKMBama je Beha NMPUMEHIJBUBOCT EKCIEPCKOT
3HaWka U jacHHUje cariieflaBame MOCIeIUIla Mepa EHEePreTCKe MOIUTUKE MPe TOHOIICHA

CTpaTelIKuX OJUIyKa, a IITO he JONpPHUHETH HHXOBO] OCTBapJbHBOCTH. JloHOCHOIMMa
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OJulyKa Tpeiokuhe ce HEKOJIUKO ONTHMAIIHMX CICHapuja €HEpPreTCKe IOJIMTHKE H
WHOBATHBHY HAYMH YycarjaliaBama eHepreTcke monutuke. OBaj pe3ynrar 3HauajaH je
3a MoOOJbINAE KBAINTETA W AHATUTUYHOCTH Yy CJIOXEHO] 00JacTH EHEepreTcKOr
IUIaHWpamka W 33 HAyYHO YTEME/bCHO JOHOIICHE OJJIyKa Yy BE3dW ca OJPKUBOM

€HEepreTcKoM moauTHkoM y Penyomuim Cpouju.

[Tonpa3zymeBajyhu mpocedaH JbyACKH BEK, OBY reHepanujy (ykibydyjyhu cBe oHe
pohere on 1980mx HaoBamo), OYEKyje HajIpe CyouyaBame ca MmoBehameM TPOIIKOBA
NPOM3BOJI-E CHEPTHjHUje U3 JIOKATHO JOCTYIHHUX J0 caja KOPUIITNEHUX pecypca U 3aTHM
NOTPOIIkHa HEOOHOBJBMBHX HM3Bopa. OTyma morpeba Ja ce HCTPaXHBAKHE YCMEpU Y
IUIAaHUPake CHEPreTCKUX CTpaTerdja 3aCHOBAHUX U HA JIOKATHO JOCTYITHUM JI0 caja He

KopHuITheHHM OOHOBJEUBHUM M3BOPUMA CHEPTH]C.

JaBHE TONMUTHKE MOApPA3yMeBajy akirje Koje Brmamxa npeay3nma wim He mpeay3nMa Kao
oIroBop Ha mpobieme W morpedbe ApymrTBa [5]. OHE Kao W OMIyKE HAIJICKHUX
JpXXKaBHHUX opraHa Tpeba ga Oyny 3acHOBaHe HaydyHHM Mmeronama [6]. Ca 003upom na 'y
Peny6nuu CpOuju cucteM IUIaHUpamba jaBHUX MOJIMTUKA HUjE Y HOTIYHUCTH pa3BUjeH,
U 1oTpeda Ja ce MpeUIoKeHe TMOJIMTHKE aHAJIM3Hpajy Y CMHUCIY YTHIIaja, cTBapa ce
norpeba Ja ce W3pajoM CTPAaTEHIKOr JOKyMeHTa TnoBeha KBaJHTET 3acTylama
HallMOHAITHE TIO3UIMj€ ¥ THME YCIEITHOCTH CaMUX MperoBopa [7] y okBHPY cBUX (a3a

IpUapyXHUBama [8].

AyTop HeMa Hamepy Ja JOHOCHOLIMMA OJJyKa TMPEAJIOKH OBO HMCTPAKUBAEKE Kao
peleme 3a OJIydyHBamk€ E€HepreTcke MONMTUKe, Beh Ta MM cTaBu Ha 3Hame Ja ce
3aCHOBAaHO Ha OBOj METOJM OHHM MOTY pelIaBaTH. AyTOp je CBECTaH Ja TEXHHUYKO-
CKOHOMCKAa ONTHUMAJIHOCT, 3aCHOBAaHA HAa HAYYHOM IPUCTYILY T3B. HO3ZHAHCME/bEHA
noaumuxa [9], Moxe OUTH HapylleHa, WM CTaBJbEHA MO CTPAHU KAao Mame 3HauyajHa,
OPUIMKOM Oeyu3uUOHUCUYKO2 TIPUCTYINA JOHOUIeHa MOJUTHYKUX OJJTyKa, ajdd HIIaK
npeiake BeHo Kopuilhewme, cMarpajyhu na OM HBEeHUM H3y3UMameM OJJlyKe Ouiie

Mame myzape [10] u mparmatuyne.

1.2. usb ucrpaxkuBama
VY mumpem cMuciy, npedmem OBOT UCTpaXKHBama Ouhe MeToJa crpe3ama padyyHapCKUX

ajlata ca IIMJbEM ONTHUMH3AIHje MEePCIEeKTUBHOI €HepreTCKor OuiaHca, yKJbyuyjyhu u

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

€JIeKTPOCHEPreTCKU aju TJiefaHo mupe paau Behux ymrena [11, 12], ca capxom HaydHo

yTEeMeJHEHOT BpeiHOBama crienapuja [13].

WutepauctumnunapHo [14, 15] he ce uctpaxuBaTi TEXHUYKUA U €KOHOMCKH aCIEKTH Y
IIMPEM KOHTEKCTY OIpaHHYEHa ycarjalleHOCTH eHeprercke noiurtuke [16] ca yuwvem
pas3Boja pauyHapckor opyha y koMe Cy CHperHyTH CUMYJIALlMOHM U ONTHMM3ALUOHU
ajar 3a peulaBambe IpoOJeMa ONTUMAIHOT IIJIAaHUpPamka OJPKUBUX EHEPreTCKUX
cucTemMa M paau noipiuke [15] excrepruma U TOHOCMOBUMA OJUIyKa Yy BPEIHOBABY
KBaJIUTETAa BEIMKOT Opoja BapHjaHTHUX pemiema. M3Bpmmhe ce Mopaenupame
HAIIMOHAJTHOI €HEepPreTCKOr CHUCTeMa M HerOBHX OrpaHHYerma y (opMH MOrojaHoj 3a

padyHapcKy ONTUMH3aIM]y Ha oceOHOM cinydajy PemyOnuke Cpbuje.

OpaBHO ce ca mMTama ONPABJAHOCTH Ipejlacka Ha OJIP)KUBE EHEPIreTCKe CHCTEME,
CTUTJIO JO HAy4yHO YTEMEJbEHE BPEIHOBaKA TEXHUYKO-EKOHOMCKE ONTHUMAIHOCTU
MIpUMEHE UHTEITUTCHTHUX €HepreTcKux Mpexka [17] kopunthemem pauyHapcKux Mojesna
[15, 18-31]. OBu mozenu omoryhasajy cUMyJIUpame NPUMEHE CKyNa TEXHUYKHX Mepa
[15, 32] mox yHyTpalllkbUM M CHOJBELMM OrpaHuuewmuma [16] ca MHUHMMaIHUM
tpomkoBuMa [33, 34]. AkneHar uctpaxuBama Hehe OWTH y mpaBily paspane Jeraba
exkcruioatanje [35, 36] Beh Ha cTparemkoM HUBOY [37] TEXHUYKO-€KOHOMCKHU
ONTUMAJTHOT TIAaHHpaka FOIUIIBUX OWIaHCa OAPKUBUX €HepreTckux cucrema [15, 38]
y3 MpPUMEHY HHTEJIMIeHTHUX EHEepreTCKuX Mpexa pagd TPOIIKOBHO e(QHKACHOT

JOCTH3ama 3aJaTuX IM1JbCBA.

1.3. U300p n popMmyianmja XUNoTe3a-noJaa3HUX NPETHOCTABKH

ExOHOMCKHM TOMEH je MecTo Ha KOMe ce cycpehly TeXHOJIOMKHA MPUCTYI U JKeJba Jia ce
MOHeTH3upa oApkUBOCT [39]. VYcarmamaBame eHepreTcke MoauTHKe Pemybnuke
Cp6uje' ca Epporckom yHmjoM mMahie 3a MOCHEIMITY JOHOMICHE CKYNA TEXHHUYKHX
Mepa (3aMeHa, yBoheme TeXHOJIOIHja, Mpesia3ak ca jeJHe Ha JIPYry TEeXHOJIOTH]Yy UTH.)
KOje MOTY pE3yJITOBaTH IpOMEHaMa EHEPreTCKOr W EMHCHOHOT OWlaHCa a TUMe
npoMeHaMa HUBOA M CTPYKTYpe YKYITHHX TPOIIKOBa 3a ApymTBo. [Ipermocrasipa ce ga

CTPYKTYypa HAUOHAJIHOI CHCPICTCKOI' CHUCTEMaA TpeGa Jda npaTtu HpOjCKLII/IjC OHHUX

! mpema wnany 3 3akoHa o enepreruiu: Eneprercka nonurtika 6mke ce paspaljyje u cipoBou
Crparerujom pa3Boja eHepreruke Permy6imke Cpouje, [Iporpamom octBapuBama Ctpareruje u
Eneprerckum 6unancom Pemy6muke Cpouje
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er3oreHux enemenara Ha koje PemyOmmka CpOuja Hema yTuiaja Kako OM y CBaKoM
UCXO/ly OBHX IPOjEKIMja MMaja OArOBOp HAa MHUTAE IITAa jé MUHUMAJIHHU TPOLIAK 3a
JPYIWITBO. Y3 TMpPEeTNOCTaBKy Jla C€ HalMOHAJHM EHEepreTcKu OWIaHC MOXe
ONTUMHU30BATH MHUHHMM3ALKJOM YKYINHHMX TpPOIIKOBA Y3 CIOJbAIIKE OrPaHUUYCHE
onpxxuoctu [16, 40, 41], Tpeba n3abpaTu TakBe TEXHUYKE MEPE YMjU j€ TPOLIKOBU
OWTH MUHUMAITHU a pe3yiTaT 3a/J0BOJbUTH OTpaHHMYeHa. Panu Hamaxema eKOHOMCKH
ONTUMAJIHOT CLEHApHja OAPKHUBE EHEPreTcke MOJIMTUKE, ucnuTahe ce BHILECTpYyKe
BapUjaHTe TEXHUYKUX Mepa, KBAaHTU()PUKOBATH HUXOBU pE3YJITaTH Yy MOIJIeny
€HEepreTCKOr, EKOHOMCKOI ¥ €MHCHOHOT OwWiaHca M Ha Kpajy BpeIHOBATH
ontuMU3alMoHNM Metonama [42]. CueHapuje KOju HHCY ycarjlalleHH ca 3aJaTHM
OrpaHUYEHUMa WU Cy CKYIJbM HHCY JONMYCTMBM W Ouhe HM30CTaB/bEHH U3 JaJbUX

aHanu3a. I maBHe Mmoja3He XMII0Te3¢ OBOT HCTpaXUBama Cy:

e TeXHHYKO-€KOHOMCKH ONTHMAaJIHa OAp’KrMBa CHCPICTCKa IIOJUTHKA AJOBOAXW OO
IMPpOMEHE HHBOA W CTPYKTYPC YKYIIHUX TpOIIKOBAa Yy OJHOCY Ha AaKTYCIHY

HEOJPKUBY €HEPreTCKy MOIUTHKY [43-46].

e [locToju oNTUMANHU CKYIl TEXHUYKUX MEpa OJIP>KUBE CHEPTETCKE IMOJUTUKE YUjU CY

YKYITHU TPOLIKOBH 3a JPYLITBO MUHUMAJIHH.

e Kox ayropounor ycarnamaBama eHeprercke nosnutuke PemyOmuke CpOuje u
EBporicke yHHje mojpa3dymMeBa ce NMpPUMEHA HWHTEIMIEHTHUX EHEPreTCKUX Mpexka

[47].

1.3.1. Orpannyema UCTPAKUBAYKOT IOMEHA

OniuTy Hay4YHU TPUHIMI HaJTaXe J1a Ce 3a PellaBambe KOPUCTH HajeJHOCTABHU]U MOJIEI
KOju naje peuiewme [48], cTora je MCTpaXXMBaykd JOMEH OIpaHMYEH Ha MOCMAaTpame
BEJIMYMHA O] HHTEpeca 3a JIOHOIIEHE OJIyKa €HepreTcKe MOJUTHKE, a cmarpahe ce na
he pesynratm OUTH NPUMEHHBH Yy PEATHOCTH HA OCHOBY HAIlpelHE TEXHOJOTHje

HWHTCIIMI'CHTHUX CHEPICTCKUX MPCKaA.

Tpeba pasznukoBaTH maxkmuuku TIPUCTYIN, KOju ce OaBu ojanydyuBameM wu3Mmely
pacrionio)kuBux onmuja Beh ¢opmupaHe LETMHE U HUXOBO] JAETajbHO] pa3pai Of
cmpamewikoe TIPUCTYTA, KO KOTa Ce pagyl IOCTH3ama IMJbEBA OMIYdyje O TpajImbH

CHCTEMa CaCTaBJLEHOT O] BWINE pazIuuuTux menuHa [49]. ¥V cMmuciny eHeprerckor
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IUTAaHUPAbA TIPBO j€ eKChIoamayuony a Ipyro uHeecmuoyunu npobdiem, Ha kome he u
6utn akueHat. Huje edmkacHo pa3BujaTH MOZEN KOjU OJroBapa Ha CBE 3aXTEBE HETO
pa3BHjaTH TAYHO OHE €JIEMEHTE MoJieia KOJU HEeJIOCTajy, jep je JaKIile MOBE3UBaTH je/laH
MoOJIeJ ca IPYTUM 3a crieliu(UuyuHe CllydajeBe Hero MpaBUTH HOBU Mojien cBaku nyT [50],
mITO je OWI0 KJbYYHO 32 JOHOIIKCHE OJUTYKE O METOIU 3aHOBAHO] HA XUOPHUIHOM
MOJIeTy, KOjU je y CYIITHHHU CIPETHYTH MOJIEN JBa padyHapcka anarta. [IpBu anar,
EnergyPLAN [51], je jemHoTaukacTu cucteM [52], KOju OATrOBapa METOJM TUIAHUPAHa
pa3Boja jeJHOTAYKACTOI MPOU3BOJHOT CHUCTEMa KOJ eJIEeKTPOCHEPreTCKUX CHUCTeMa
(Single-bus Generation Expansion Planning) [53]. 3a pa3nuky oJX CTaTHYKOT
IUIaHUpama, Koje he OWUTH TmpenMeTr OBOI HCTpaXHBama, Yy IUIAHUPABY
EJIEKTPOCHEPreTCKUX CHCTEMa MOCTOjU U TayHHje JAMHAMUYKO IUIAHUPAmE y CMHCTY
nocMarpama CBUX TOJMHA M3 IUIAHEPCKOr Mepuoja yMecTo camo jeane [53] amum
yHampelerle TAa4yHOCTH Yy OBOM CIy4ajy IPEICTaB/hao OM CIIOKEH METOJOJIOIIKU
npobnem. Dokyc HCTpakMBama HHUje HAa TOKOBHMAa CHara y eJIeKTOCHEPreTCKOM
cucTemy Kao HIp. [54, 55], koju Ou ce KOPUCTUIIH 32 MJIaHUpae IPEHOca EHEPTHje jep
oHu npenctasibajy 10-20% ykynHux Tpoukosa [56, 57]. Y mmpem cMUCITy ONTUMAIIHO
IUTAHUpake HUje "eKCIepUMEHT ca mpupoaoM’ Beh "eKCIepuMEHT ca parroOHATHHM
€KOHOMCKMM areHtuma’, H3 dera IMpou3wiazu Moryhe orpaHuyeme MpHUMEHE
npemiohene metononoruje [58] u motpeda ga ce oHa yHarnpeau. [IpriokoM rmiaHupame
pa3Boja MPOU3BOJHBUX KallallUTeTa HUCY Y3€TH Y 003Up €JIeMEHTH HEM3BECHOCTH Kao
HOp. [52] jep ce y 0BOM pajly IpOrHO3a MOTPOLIkE Uieaan3yje nephekToM MpoleHOM
(perfect foresight), a HEeM3BECHOCTH Ha CATHOM HMBOY HEMA J€p j€ MOJIEJIOBAH CBAaKH car.
KBapoBu u uicnaju cnagajy y npobiemMaTHKy KOMITaHH]a 3a MPOU3BOIY €HEPTHje HUCY

nNpeaAMET JOHOIICHA CHCPICTCKUX IMOJIMTUKA.

[ToBehame TauHOCTH MJIaHUpaWka EIEKTPOSHEPIeTCKOr CHCTEMa, Y CMHUCITY JeTajbHUjer
MoJieNla eKcIioaTalrje, TOKOBa CHara, BpeMeHCKMX MHTEepBaia, MOCTYNKa OJUTy4HBamba
U BEpOBaTHOhe je HaydHO MHTEpecaHTHO [59] u BaXkHO, aju je camMo J1e0 IeIOKYITHOT
EHepreTCKor Manupama [60], ma je pasyMHO 3apaj o0yxBaTama IEJIOKYITHOT TTpodiiema
U pa3BOja/u3BpIlaBama COPTBEPCKUX ajlaTa Y pa3yMHOM BPEMEHCKOM POKY, KPTBOBATH

HCIITO TAYHOCTH.
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1.4. OnpehuBame npeaMeTa HCTPAKUBAKA M ONlEPALMOHAIN3ALM]a IOjMOBA

Pauynapcke cumynamnuje craHzapgHa Cy OIINTa Hay4YHa METO/Ja 3a pelIaBambe
npobiemMa y IpUCyCTBY IPOCTOPHE U BPEMEHCKE YCIOKH-CHOCTH KakBa ce cpehe koJ
HAallMOHAJHUX EHEpreTckux cucrema. JlogaTHO, HHUXOBAa TEXHUYKO-EKOHOMCKaA
ONTUMU3AIM]jA y3 33JaTe IIMJbEBE M OTPaHUYCHA MPEICTaBIba CI0KEHN KOMOMHATOPHH
[61] u onTuMu3anmonn npobieM, Koju ce Beh Ayke HCKIbYYHMBO pelIaBa MoMohy
pauyHapa [22]. Takohe, HeJIOBUTH pauyyHAPCKH MPOOJIEM ONTUMHU3AIM]E HAIMOHATHUX
€HepreTcKux cucteMa moryhe je pemiaBatv caMoO CUMYJIALIMOHMM MeToAaMa y3 nmomoh
XCYPUCTHUKHUX MeTo/a (XeypHCTUKa) WM uTepatuBHOM MmetonoM ("rpyba cuia"), amu
HajOOJbM OJHOC TAa4YHOCTH pe3yliTaTa W YTPOIIKAa BpEeMEHa TapaHTyje ymorpeda

OIITUMH3AlIMOHUX MCTOJA.

Pauynapcku cumynanmuoHM ajaTH KOPUCTE ca Kao METOoJa 3a IMPOBEPY HCHYHEmba
onepaTuBHUX (YHYTpaLIHbHUX) OrPaHUYEHa KOJ| HAIMOHAIHUX €HEPreTCKUX CHcTeMa Tj.
3a IPOBEpY OrpaHMYCH-a CHare M €Hepruje 3a MOAMUPEHE NOTPOlllke. AJlaT Ha3BaH
"EnergyPLAN" [51] cumynupa BeIU4YMHE O] HHTEpeca KOJ HAllMOHAIHUX €HEPreTCKUX
CHUCTEMa Ha CaTHOM HHUBOY 3a MOTpede M3padyHaBama OWIaHCa CHEepruje, eMUCHja U
TPOIIKOBAa Ha roAMiumbeM HUBOy. OBuM OminaHcuma oOyxBaheHe Cy NpOU3BOIHA U
HOTPOIIkA €HEpruje y CEeKTopuMa IOCTpOjerma €JIEKTPUYHE, TOIUIOTHE EHEpruje H
caobpahaja, emucuje yribeH JUOKCHAA M YKYITHU aKTyaJu30BaHHU TOAUIIBA TPOIIKOBU
ca MHBECTHUIIMOHHMM U €KCIUIOATAIMOHUM eJIEMEHTUMA. YJIa3He BeJTMUMHE CY IUIaHUpaHe
HOTPOILIKE €HEepPIruje y CBUM CEKTOpHMa O]l MHTepeca, KapaKTepUCTUKE EHEPreTCKUX
MOCTPOjeHha, TUIOBU JIOCTYITHUX €HEpreHara, Clelu(pHYHU TPOILIKOBU €HepreHara u
onpeme, Takce uTA. IloOospmiame pesyntara Moryhe je OCTBApUTH CUMYJIUPAHEM
BUIIECTPYKUX BapHjaHTH TEXHHYKHX Mepa Ha Mojeny mocrojeher eHeprerckor
cucrema. Ilomro je 6poj BapujaHTH BeoMa BEJHK, YaK U MOJ NPETHOCTABKOM MPUMEHE
XEYpUCTHKA, TOCTYHNaK Halaxewma ONTHUMyMa je Hemoy3gaH u ayr. Ca nusbem
ONTUMM3AIIMj€ EHEePreTCKOr OujlaHca Ha CHMYJIAllMOHM 33JaTaK J0/aje ce KpUTEPHjyM
MUHHMAaJTHAX YKYIHHX TPOIIKOBa. Tako je kopumhemeM HeKe ONTUMHU3AIMOHE METO/IE
Moryhe MHUHUMH3UpPATH KPUTEPUJYMCKY GYHKIHM]Y 30HMpa YKYMHHMX TOAUIIEBUX
aKTyaJIM30BaHUX TPOIIKOBA HAIIMOHAIHOI E€HEPreTCKOI CHUCTeMa y3 OrpaHuYema. Y
OKBHpY onTHUMH3aIMOHOT anaTta Ha3BaHOr "GENOPT" [62] mory ce npUMeHHUTH MEeTOoIe

ONTUMHM3AIMj€ 32 BpEJHOBAKE pe3ylTara CHMYyJallja BHUIIECTPYKHX BapUjaHTH
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TEXHUYKHX Mepa Ha Mojeny nmoctojeher eneprerckor cucrema. [Tokasano ce aa je Ha Taj
HAYMH Moryhe ONTHMH30BAaTH HAIMOHAIHM CHEPreTCKH OWIAHC, AJITePHATHBHHUM
WHBECTHIIMOHUM OJTyKama, KopuiihemeMm ynasHux BennuuHa "EnergyPLAN"-a kao
yIopaBbauykux TMpPOMEHJbMBHUX, a pesyarara "EnergyPLAN"-a 3a pauyHame
KpUTEpHjYMCKEe (QYyHKIHMje W TpoBepy orpanuyema [63]. OBOM MeTOmOM crpe3ama
CUMYJAIIMOHOT ¥ ONTUMHU3AIMOHOT PAayyHApPCKOT ajata Moryha je MHHHMH3AIHja
KpuTepujyMcKke  (yHKLHJe YKYIMHMX aKTyalIM30BaHMX TOJUINBLUX  TPOIIKOBA
HAI[MOHAJHOT EHEepPreTCKOr CHUCTeMa I0J] OrpaHuYeHhUMa, HU300pOM  yIpaBJbauKUX

MPOMEHJBUBHUX, MTO he OUTH npedmem OBOT UCTPAKHUBAHA.

1.5. NU360p MmeToAa HCTPAKNBAKHA

Hocanammu pamgoBu  ynyhyjy Ha KopUIIheme padyHapCKOr  MOJelna
HAI[MOHAJTHOT eHepreTckor cucrema Pemyonuke CpOuje koju je moTpedaH u TOBOJbAH 3a
npeyiarambe OApPXKHBE EHeprercke NojuTke. OYEeKHMBaHM HAyYHH JONMPUHOCH OBOT

HCTpaXUBama Cy:

® pa3BOj U MPHMEHA HOBE, OPUTHHAIHE METOJIC 33 MOTpeOe ONTUMATHOT IUIAaHUPAha
OJIP)KMBHX EHEPreTCKMX CHUCTeMa Ha 0a3u cuMylalMja, KOjJOM C€ TOCTYIaK

ayToMaTHu3yje U yOp3aBa u3pauyHaBame ONTHMyMa

e cdukacHO KBaHTHU(QHUKOBaHE CHHEPIeTCKOr edexkTa JOMpHUHOCA Pa3IMUYUTUX
TEXHUYKUX Mepa (HIIp. 3aMeHa eJEeKTpPUYHE NpHUIIpeMe TOIUIE BOJE COJIapHOM
EHEPTHjOM y CeKTopy aoMahMHCTaBa, yBOheHme MOCTpPOjemha 3a KOMOMHOBAaHY
NPOM3BOJIY €IIEKTPUYHE W TOIUIOTHE CHEPTHje Y CEKTOp MHIYCTpHje, Mpeliazak ca
Ju3elia Ha Ouoau3en y cekTopy caoOpahaja uTH.) uibeBUMa noBehama eHepreTcke
epuKacHOCTH, KopHlThewa 0OHOBJBMBHUX M3BOpA €HEPrHje M OrpaHUuYCHa eMHCHja

YI'JbCH OUOKCHUA.

OpuruHaiaHocT MeTojie Ouhe y MocTymnKy crnpe3ama pauyHapckux anara EnergyPLAN u
GENOPT ca cBpxom Halaxema ONTUMAJIHOT MEPCIEKTUBHOT €HEPreTCKOT OmIaHca.
Pe3ynrar nHTEpAMCUUIUIMHAPHUX HCTpakuBamwa Ouhe opyhe 3a pauyHapcKy MOAPIIKY
JIOHOCHOLIMMA OJJIyKa Yy IpOLECy CTPAaTEeIIKOr IUIAHUPAKka OAPKHUBOI HAI[MOHATHOT
eHeprerckor cucrema. lIlocebaH ciy4aj] W MpakTHYHA MPUMEHA OJHOCH C€ Ha

eHeprercku cuctem Pemyonuke Cpowje.
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1.6. CTpykTypa HcTpaKuBama

Hctpaxusame he odyxBatutu cienehe akTHBHOCTH, KOje OATroBapajy MOriaB/hbiMa OBOT

pana:

YBO,I[ Y OIITUMAJIHO ILNIaHUPAEKE OAPKHUBHUX HAIMOHAITHUX CHEPIrETCKUX CUCTEMA.

[Ipernex crama y 00JacTH CTPATEIIKOr IUIAHUpAmha HALMOHATHHUX EHEPreTCKHX

cucreMa u u3bop oarosapajyher mozena 3a Penyonuky CpOujy.
Cnpernytu mozen pauyHapckux anata EnergyPLAN u GENOPT.

EKOHOMCKM ONTHMAalIHU CLIEHApHO OJIP’)KUBE EHEPreTCKe IMOJIMTHKE Yy 3eMJbama
yganunamMa EY wumajyhu y Buay pecypce M pacnojOXKHBOCT TEXHOJOTHja ca
npojexujoM 3a nepuoa 1o 2030. roarHe U aHaIM3a OCET/BUBOCTH: CTyHja Cilydaja

Perryonuke Cpouje.

[Tnanupame (IeKCHOMIHOT HAIMOHAIHOT EHEPreTCKOr CHCTeMa 3a CIeHapHje
BHCOKE TEHEeTpaIije BapujabuiIHUX 0OHOBJBUBUX M3BOpA €HEPTHje KO JTyrOPOYHOT
yckiahuBama ca eneprerckoM noiautukom EVY y nepuoay no 2050. rogune: cryauja

ciyuyaja Penyomuke Cpouje.

BaSI/IpaHOCT ONITUMAJIHEC HAIMOHAIHE CHCPICTCKE IMOJIMTUKE Ha pa3paJu IJIaHOBa

OAPXKUBUX PCTUOHATHHUX U JIOKAJTHUX CHCPIrCTCKUX CUCTEMA.

Juckycuja pesynTara, 3akjby4yak ¥ orpanuyanajyhu ¢akropu.
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2. lIpernen crama y 00/1aCTH CTPATEIIKOT NJAHUPAKHA HAMOHAJIHUX eHepreTCKuX
cucreMa u u3oop oarosapajyher meroaa ucrpaxkuBama.

['mobaiHO 3arpeBame KOj€ JOBOJIM JO0 KIMMATCKHX IpOMEHa je pemmuBo [64, 65]
n300pOM HEKE TEXHOJIOMKEe IpoMeHe u3 jomeHa: (1) Texnuke, (2) 3Hama, (3)
opranuzaije u (4) mpoumsBoxa. Ilomro je mpobimem pemmB OKBHUPY mocTojehux
texHonoruja [19], pag Tpeba ycmeputu y moBehame 3Hama y JOMEHY OJIPIKUBUX
EHepPreTCKuX CTparervja, koja oOyxsara oOyxBarta: (1) anamusy, (2) muanupame, (4)
JOHOIIECHE OUTyKa U (5) MpakTUYHE acrekTe TpaHc(hopmallrje eHepreTcKor CUCTeMa U3
caJlalImer y )kesbeHo Oyayhe crame [66]. Y nomeny opranusanuje Tpeda nhu y nmpasity
napajurMe MHTETPATHOT TUIaHWpama HAIMOHAJIHH SHEepPreTCKux cucrema, [11] jep oH
omoryhaBa (iaexkcuOWIHUJU, TOYy3[JaHUjU, ePUKACHUJU CHUCTEM Cca MambuM U
CTaOUITHUJUM TPOIIKOBUMA, Mamkhe PU3HKE, CMAECHE yTHIlaja HA KUBOTHY CPEAMHY U
00Jpe McKOpHITheme JTOKATHO W TPXKHIIHO JOCTYNMHUX pecypca. [IpousBon y gopmu

padyHapCKoOr ajara, Kao MHCTPYMEHT 3a IUlaHupame, fahe GpuHamIHu JOnpHHOC.

2.1. TunoJsioruja MeroAa 3a NIJAHMPAalke€ M MOJe/a HANMOHAJHUX €HEePreTCKHX
cucrema

IIpBa THIIONOTMja MHCTYyMEHATa 3a IUIAHHDAbe Yy CHepreTurn’ [67] caapku Tpu
kpurepujyma: (1) mpucmyn y onucusarwy (2) eeocpagpcko oopehere, u (3) cepxy
npasmera moodena, Kacauje ce mpommupyje [20, 50, 68, 69], mTo roBopu Aa je odnact y
pa3Bojy. Kputepujymu mo kojuma ce THUNM3UPaJy WHCTPYMEHTH JaHac JaTu Cy Yy

Tabenu 1.

2 .
HaJlaJb€ CE€ CMaTpa Aa J€ MHCTYMECHT 3a IJIaHUPpamkEe UCTO IITO U MOJCTT
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Tabena 1 Tunuzamnuja nHCTpyMeHaTa 3a IJIaHUpamke, 3acHoBaHo Ha [50, 69]

Kpurepujym

(010171

CBpxa npaBJbera Mofiena

Eneprercku nHGOPMALOHN CUCTEM
MakpOoeKOHOMCKH MOJIEN
Mogen npou3BoIk-€ EHEPTHje
Mopen moTponme eHeprije
Mopen eHepreTckor cucremMa
MonynapHu cUCTeM 3a IUTaHHpabe
Moien eHepreTcke mpuBpeie

Bpcra mopenupama

Ono310 Ha rope
Opo3aro Ha gose

[Ipuctyn y onucusamy

Texuuuku
ExonoMcku
TexHHYIKO0-eKOHOMCKH

CrpaTtelku acrekTy aHajiu3e

XOpH30HT IUIAHUPAhA: KpaTak, CPeIiby, TyKU
Teorpadcko oapelerbe: TOKaIHN, PETHOHATHH, HAIIMOHAITHH, TI00ATHA
Bpemencka pe3osyngja: caTHa, KAPAKTEPUCTUYHH JIaH, MECEYHA, TOIUIIHA
IIpocTopHa pe3onynnja: jeAHOTAYKACTH, MPEXKHH
CeKTOpCcKa IOKPUBEHOCT: CEKTOP, BHIIIE CEKTOPA, KOMILUICKCHA EHEPreTHKA

OpxHOC MHBECTHIIMOHIX MHTEpPBAJIA

Crartnuk (jeJaH MHBECTHLIMOHU HHTEPBA)
KBasuanHaMUUKH (IEPUOJ YHAINPE, PEKYP3UBHH, KPATKOBUIIHH)
JluHaMuuKky (MHTEPTEeMIOPAJIHH, CaBpIIeHO Npensuharme)

MeTtone

Exonometpuja
[IpenocHa ¢yHKIHja
PauynoBoacTBo
Cumynanmja
Jluneapro npocpamuparse
Buwexpumepujymcko auneapro npocpamuparse
Mewiogumo nuneapHo yeno6pojHO nPocpaMuparse
Henuneaprno npoepamuparse
JIMHaMIYKO MPOTPaMHUPAHE
CucremMcka TMHaAMHKa

Bpcra jenqnaunna

Anrebapcke
Judepennujanne

Tun dynkmja

JIuneapue
Henuneapue

Tperupame HEM3BECHOCTH

JleTepMUHHCTHYKO
CToxacTHIKO

Juckperusanuja

JluckpeTHe TpOMEHIbHUBE
KonTHHYamHe npoMeHIbuBe

2.1.1. MeTtoae eHepreTcKor JaHupamba

HpOI_ICC CHCPI'CTCKOT IJIaHHPaba 3aCHUBA CC HA CUCTCMATCKOM aHAJIM3UpPABY IMOJaTaKa

O TPOU3BOAKM M TMOTPOILIKBU E€HEPruje W HUXOBOj NMPE3eHTAlUju paaud JOHOUIeHA

WNnmja batac-bjennh
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omnyka [60, 70]. Tokom oBor mporeca HeonmxoaHo je: (1) medpunucatu cneuuduyne u
ommiTe [ubeBe IUiaHa, (2) wu3bopa cmpamewxux acnekama auanuse, (3)
uaeHTu(UKoBaTH NOTpeOHe MH(pOpMalrje nako cy y BehuHH ciydajeBa OorpaHUYCHE
PaCIOJIOKUBOCTH U TAYHOCTH, (4) n3abpaTu aHAIUTHYKH npucmyn y onucugarsy, (5)
aHATM3UPATH KopHIIhewmeM Mmemoda W (6) pe3ynaTare NPEACTaBUTH JTOHOCHOIMMA
OJUTyKa, Kako Ou ce mpuctynuio (7) u3paau eHeprerckor iana. [Ipomec eneprerckor
maHupama, [71]: obyxsara u: (8) mpojekuuje u (9) M300p W MaTEeMaTHYKH OIHC
KpUTEpHjyMa ONTUMH3aIHje. Y TPOIeCy CHEPreTCKOr IJIaHWpama pellaBajy ce TpH
rmaBaa npobnema [50]: (1) amokamuja pecypea, y cMuCITy pecypca koje he Outu
KopuitheHn 3a 3a/10BOJbEH-E MOTPOLIHke; (2) ajokaluja TEXHOJIOTHja, Koje he Outn

kopuinihene; u (3) npeasulame MOTPOIIHE U IICHA.

Kao muspeBn eneprerckor mmiaHupama [72] Bume ce: (1) ompehuBame perasbHHUX
EHETreTCKUX MoTpeda eKOHOMHje J1a OCTBAPU PacT U JOCTUTHE pa3BOjHE IHJbeBeE, (2)
n300p SHEPTreTCKOT MUKCA pecypca ca HajMamUM TPOIIKOBUMA, (3) ouyBame pecypca u
eIMMHHANMja TyOWTaka eHepruje, (4) nuBepcudUKalyja TpaBama CHabaeBama u
CMamelke YBO3HE 3aBUCHOCTH, (5) 3a10BOJBEH-E€ OCHOBHHX CHEPreTCKHX IOTpeda
CUpOMaIIHUX, (6) cMameme TProBUHCKOT nedunuta, (7) UubaHU pa3BOj PETHOHA U
E€KOHOMCKHX CEeKTOpa, (8) 06e30ehrBame oapKUBOCTH CEKTOPA, (9) ouyBame MOy3AaHOT

cHab/leBama U CTAOMIIHOCTH 1IeHa, (9) ouyBame )KUBOTHE CPEIUHE U APYTH IIUIHEBH.

Crpareniku acreKkTH €HEepPreTCKOr IUTaHupama 00yxBaTajy: (1) XOpPHU3OHT MUIaHUpamka,
(2) reorpadcko oapeheme, (3) Bpemencka u (4) mpocTopHa pe3oaynuja u (5) cekTopcka
nokpuBeHocT. Ilocmarpajyhn XOpPH3OHT €HEpPreTcKOr IUIAaHHpama 3a JOHOIICHE
eHeprercke nonutuke [28] moctoje: (1) KpaTkopouHa, Koja ce 0aBM peakiMjaMa Ha
TpeHyTHe mopeMehaje HIp. y cHabxeBamy, (2) cpeamepodyHa, Koja ce O0aBH
ITEpPHATUBHUM HWHBECTHIIMOHHM OJTyKaMa, u (3) ayropoyHa Koja ce 0aBU aHAIU30M
ylarama y HCTpaXMBalkba HOBHMX TEXHOJOTHMja. Y CMHUCIY BPEMEHCKE pe30iyluje
nocroje [56]: (1) xpOHonomKe3 caTHe, (2) onbupiy caTHUX | (3) MECedHe U TOAUIIHE
metojie. CaTHE MOTy OMTH M HEXPOHOJIOIIKE Kao Ha MpUMep MeToja ""CKpUHUHT KpuBe"

KOJI KOje ce mocMmarpa ypehen aujarpam moTpoIme Kao mpBa anpokcumarmja [73].

* riie ¢y catn y Toky roauue pacropeljern npema pexocieny, aabe hemo To moapasymeBaTH.
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VY cMucny 0IHOCa HHBECTHIIMOHUX MHTEPBAJIa MHTEpPBAJIa MOCTOje: CramuyKku KOju
00yxBarajy MHWJbHY U OUHAMUYKY TIPUCTYI KOjU 00yXBaTajy CBe TOJUHE o7 0a3He 10

LIUJBbHE.

Mertone eHeprerckor miaHupama cy [74]: (1) nexkomno3unuja, (2) xeypuctuka u (3)
ynpomthaBame, a npema [13] jom wu: (3) ekcrpamonamuja, (4) cuenapuo, (5)
eKkBUIHOpHjyM, (6) MemoBuTa aHanu3a, (7) HOpMaTuBHA aHanu3a, (8) Busuja. TauHOCT
METOJIla CHEPreTCKOr IUIaHupama orpanmueHa je [56]: (1) crpykrypoMm, (2)
pa3MaTpameM pelieBaHTUX enemeHara u (3) quHamuka, (4) TauHomhy MPeTIOCTaBKU U

(5) TpeTupameM HEU3BECHOCTH.

VY cMucity Tpetupama Hen3BeCcHOCTH moctoje: (1) merepMmuHHCTHUKE, Tj. am Xok [75],
(2) wHenmerepMmuHHcTHMYKE. Hem3BecHOCT ce MOXKe MOJIENOBATH  (OPMAITHUM
MaTEeMaTHYKUM MeToJ[amMa Kao ClydajaH mporec Hip. Monte Kapiio uim cToXacTH4KH,
ayToperpecuja UTI. [56] Wiu JayaqHO CTOXACTHYKO AMHAMHUYKO IMPOTPAMHUPABE alld Ce
HE MPaKTHKYje KOA IYrOpOYHHMX IMPOTHO3a 300T KOH3EPBATUBHOCTH MpoleHe. Meron
CIieHapMja crajga y JAeTePMHUHUCTHYKE. 3HayajaHy HEU3BECHOCT KOJ E€HEepreTcKor
IUIAaHWpamka IPEICTaB/ba IIeHAa eHepreHara y OyayhHocTH, Majga oHa HE yTHYe Ha
TEXHUUYKY MW3BOJIJBUBOCT, YKOJIIMKO CYy TEXHHUYKE IpPETHOCTaBKe ompaBaaHe [76].
Henocratak HeaeTepMUHUCTUYKUX METOJIA j€ 3HayajHO nosehame TpolikoBa Ha ymTpo
pelryIaHTHOCTH [77], TOK je KOJl NeTepUMUHUCTUYKUX Y NpeaBuhamy, jep ce cmaTpa ce

Jla je peIBuhame CaBpIIEHO Tj. J1a J€ OUeKUBakhe MAKCUMAITHO.

MozenoBame HEM3BECHOCTH HE JIONPUHOCH MoBehaBamby N3BECHOCTH, jE€p C€ OHA jeIMHO
noBehaBa MPUPOTHO KaKO C€ XOPU3OHT Jorahaja mpuMude, JOHOIICHEM OJIITyKa KOje ce
OJTHOCE Ha TPETHOCTaBKE, TaKO Ja ra Tpeba CXBAaTHUTH HA HAYMH JIa CE HABEJIE CKYII
IPETHOCTaBKU (KOHTEKCT) W 3aTUM MOJEN OJrOBOPHM Ha MuTame: "mra 6u Ouio... ako
6u mpernocraBke Owuie...?". CymTuHa MOJEIOBama je Ja Ce€ OCHOBY IO3HAaTHX
€r30TeHHUX OJIJTyKa MOTY MPETIIOCTaBUTH Jorahaju U Ja ce OHJa YIUTOM y Mojen johe

J0 OIITUMAJIHOT peIICH:A IO JaTUM IPETIIOCTaBKamMa.

2.1.2. EHeprercku Mojae/u
VY HajuiupeM CMHCIY 3a €HEpreTcku Mojen cMaTpaheMo CBaky KBAaHTUTATUBHY

eKCHEepTCKy aHaJu3y CHTyalldja Kojeé MMajy Be3e ca CHEpPrujoM, Koja IOoMaxe
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carjiefaBamby KJbYYHHX NUTamka W BpPEIHOBamY MoBehaHor Opoja BapujaHTH OIJTyKa
KOje JOHOCE OJTrOBOpHA JIMIA y3 YKJbYYHBAHE jJABHOCTH M HHUXOBUX TEXHHUUKHUX WU
E€KOHOMCKHX ITOCIIE/INIA TaKO JIa ce jedara U cydesbaBame 3aMHTEPECOBAHUX CTpaHa ca
UJICOJIOIKUX Tpedary Ha Hay4yHa nutama [ 10, 28, 50, 78]. Moaenu cy Beoma KOPUCHU
y JOHOIICHY SHEePreTCKUX MOJMTHKA jep oMoryhaBajy carieaBame IelIMHe Koja ce He
MOJKE carjelaTd MOCMaTpameM TMOjeUHUX AeNioBa, Tako mTo: (1) ekcrumiupameM
npeTnocTaBku, (2)  aepuHUCAmEM  Y3pOYHO-TIOCIHCAMYHHUX  ofHOoca  m3Mel)y
MPETIOCTaBKA M 3aKJbydaka, ¥ (3) aHamM3oM 3akjbydaka (IOCeOHO HEMHTYHUTHUBHHX)
omoryhaBajy ny0ibe pasymeBame (¢eHOMEHa Koju ce mocmarpajy [28]. Cspxa
eHepreTckux wmojaena [69] je aBojHa: (1) daktmzammja  (pa3janimaBarbe,
JIMjarHOCTUKOBAE€ U MPOTHO3Upame), U (2) mpenjarame (0ATydynBame, ONTUMHU3AIN]a,
yrnpasibame). [Ipema cBpcu mpaBibewa Mozena, Buaetu Tabeny 1, [69] knacudukyje:
(1) eneprerckum WHGPOPMALMOHM CHUCTEM, KOjU 00yXBarajy pecypce, NMpPHUMapHy U
TpaHchopMHCaHy eHeprujy 1o (puHaIHE eHeprHje, Koju ce HaxoBe3dyjy Ha (2) monene
NOTPOLIHE, KOju 00yxBarajy (UHAIHY M KOPUCHY €HEpPrujy, yclyre U NPUBPEIHY
aKTUBHOCT, KOJU C€ HaJoBe3yjy Ha JApyre cekrope ekoHomwuje ((4) MakKpOEKOHOMCKH
MojienH); (3) Mozene eHepreTckor cucrema, koju ooyxBajy (1) u (2) 6e3 ycmyra; (5)

MOJIeJI eHepreTcKe npuBpeae koju o0yxsarajy (1), (2) u (5).

[Ipema BpcTu Moaenupama, Mozenu mory outu: (1) "omozmo-na-rope", (2) "omo3ro-Ha-
nosie" u (3) xubpuane cTpykrype koja Hactaje oxn (1) m (2) [79]. Kapakrepucruke
monena "omo3mo Ha rope" cy: (1) eKOHOMCKHM 3aKOHM MOJICNIOBaHM caMoO YHYTap

€HEepreTCKOr CEKTOpa, (2) HallMOHAJIHA €EKOHOMH]a MPe/ICTaB/beHa er30reHo, uta [75].

[lpema aHaMUTUYKOM TMPHUCTYNy MeToae Mory OutH, wusmehy ocramux: (1)
CUMYyJAllMOHE, MMHUTHUPAJy TEXHUYKE KapaKTepUCTHKE, (2) ONTHMHU3ALMOHE, IOHOCE
ONTUMAJTHE CTpaTerrje MPETIOCTaB/bajyhu ONTUMATHO EKOHOMCKO pacyhuBame yHyTap
3alaTUX OrpaHHuYema M OBe MeToje cy komiuiemeHTapHe [60, 80]. CumynannoHum
MOJIEJIOM 33JI0BOJbABAMO 33aXTEB Ja Ce TEXHUUKHU JIeo MpoliieMa aJeKBaTHO MPeJICTaBH,
JIOK ONTUMHU3AIMOHUM TOCTaB/baMO OJUIYKY Y OKBHP IIEHTPATHOT TUIAHMpama, Koje je
CBOJCTBEHO MpobsiemMy. AKO ce mpoOeM TEKOMIIOHYj€ TUITUYHO j€ Ja Ce y JBa Kopaka:
(1) onmumuszayujom ogadbupa cTpykrypa a (2) cumyrayujom n3padyHaBajy eHEpPreTCKH,

€MUCHOHHU M eKOHOMCKH Ounancu [60]. CBpxa cumynaiyja je Ja ce MOKaxe Ja je
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EHEPreTCKU CUCTEM Yy CTamy Jla 3a/10BOJbH NOoTpoulky [81] 1 HeMa OoJber HauMHa Ja ce
OMHUIIEe TEXHUYKH JI€0 MOJIEINA, 11a CE U CUMYJIAllMOHE METO/Ie CHEPTeTCKOT IJIaHUPamba
3aCHMBAJy Ha MeToJaMa OINTHUMH3allMje, caMO IUTO ce Ty HEe paaud O ONTUMHU3ALMjU
MHBECTHUIaja HEr0 y ONTUMAJIHO] IPOM3BOIBY 0] YHAINPE TOHETUM MHBECTULIMOHUM
omtykama. EnHeprercku wmoaen Koju y ce0u cagpXu METOAy CHMYJIangje u
ONTHMH3AIH]e WIYCTpoBao je [81] mEeKOMITO3WIMjoM Ha JBa HHUBOA: EBOJIYLIHOHHU
QJITOPUTaM 332 MHBECTHLHMOHY OJUIYKY M CHUMYJALIMOHOM XEYPUCTHUKOM 3a MPOU3BOJIHY
OIyKy. Y  JeTesbHO] KiacupuKanmMju  Meroda cumynamuje moctoje: (1)
JNeTepUMUHUCTHYKE, (2) Teopuje urapa, (3) cucremcka auHaMuka u (4) payyHapcka
€KOHOMHMKA KakaB je, areHTHO 3acHOBaHM npucTyn. [lopeq MaTeMaTHYKHX
ONTUMU3ALMOHUX METO/la €HEPreTCKOr IIaHupama [82] mocroju XeypucTHKa Koja je
anpOKCMMAaTUBHA METOJa jep He rapaHryje onTumyM. ONTUMHM3aLMOHMM MeTojama

ouhe nocseheno nemno cienehe nornasibe.

Crynuja [50] jom knacudukyje eHepreTckue Mojena mnpema mapaaurmMu Ha: (1)
¢enomenonomke, (2) exBuwiauOpuctuuke, (3) aucekBuauOpuctuuke u  (4)

OIITUMH3AIIUOHE.

Monenupame je Kao MeToJa E€HEPreTcKOr IJIaHHpama MPBOOMTHO NMPUMEHEHO Ha
eJIeKTpoeHepreTcku cektop [83], rme cy ca jeaHe cTpaHe CHMYJAILMOHU ajlaTH
payyHalIM TPOIIKOBE MPOM3BOJKE M TProBama, a ca JApYyre ONTHUMU3ALMOHU allaTH
TPaXWUIM HajePTUHU]E pelIeHEe y3 YHYTpalllkha U CIOJballllba OrpaHUuEeHa, J1aHaC Ce
pasBuja y npasiy: (1) objenumaBama ceKTOpa, (2) HAMOHATHUX U TJIOOAIHUX MOJIENa,
(3) mponyxkaBama XOpPU30HTA IUIAHUpamka ca pa3MarpameM BehMX TEXHOJOLIKHUX,
HNOJUTUYKUX M KIMMATCKUX IpoMeHa, (4) MoJenupama TEXHOJOWIKU "He3penux"
TEXHOJIOTHja, (5) BUIIEKPUTEPUjyMCKE omnTUMH3anuje, (6) MepJbUBOCTH POOYCHOCTH,
(baexcuOUITHOCTH W OApKUBOCTH, (7) yBakaBama NMPOU3BOAHHX OrpaHuuema [84].
TpennoBu y monenoBamy cy [28]: (1) moBe3uBame TEXHHUYKHX Ca EKOHOMCKHUM
acrekTuMa Koja omoryhaBa JeTaJbHOCT M E€KOHOMCKY OINTHUMAalHOCT ojuiyka (2)
MOJIyJIapHOCT KOja oMoryhaBa CHEIMjaJIM30BaH pa3BOj Pa3IMUYUTUX MOAMOJENA U
BUXOBO e(puKacHO cmpe3ame, (3) Oosbe TpeTupame HEU3BECHOCTH KpO3 METONIY

clieHapuja Wiu Jpyrux GopMasHuX MeTona, (4) pa3maTpamke Mame BEpOBaTHUX H
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KEJBEHUX CllydajeBa, (5) OTBOPEHOCT MPOTrpaMCKOT Koaa M (6) BHIIEKPUTEPUjYMCKO

O Ty4YUBaI-C.

2.1.3. OnTUMHU3ANMOHU MOJEJIM M MeTo/e ONTHMH3alHje, MPOrPaMCKH ajJaTH U
miardopme.

EBanyanuja, npennarame U Bol)eme HallMOHATHE €HEPreTCKe MOJUTHKE, TJe je 3HaYaj
TEXHOJIOIIKUX OMNIIMja BEJIMKH, METOJOJIOIIKM CE jOII Y IPBUM IpUMEHaMa 3aCHHUBAja
Ha CHEPreTCKM MOJeluMa, KOoju y ceOM o0jefnbyjy TEXHHYKO - EKOHOMCKY
ONTUMU3AIM]Y pPagud MHUHHMHU3auuje TpomkoBa [85]. Ilpe Hero ce omrumuzanuja
OPUMEHH TOTPEOHO YMO3HATH HWHXKEHEPCKY €KOHOMHU]y [86] M omTuMH3alHroHe
anroput™me [75]. Kox onTuMu3anMoHUX 3agaTaka cMmarpajy ce mojapasymeBaHuM [12]
CaBpIICHA KOHKYpeHyuja Mel)y TPXKUIIHUM aKTepHMa, KOjU EKOHOMCKH DPalMOHATHE
00J1yKe TOHOCE Ha CaBPIICHUM UHpOpMayujama, TITO je uaeann3alrja peaTHuxX yclioBa.
ONTUMU3AAOHN 3a[aTaK [UIAHHPAEa pa3Boja’ CHEpPreTCKor CHCTeMa Y H3BOPHO)

dbopmu obmKa je [56]:

MuHUMHM3MPATH: JUCKOHTOBaHY CyMy OyAayhMX WHBECTHLMOHUX M OIEPATUBHUX

TPOIIKOBA
1oJ1 OrpaHryYeHuMa (11.0.):

VYKynHa Npou3BeJeHa €Hepruja = YKYIMHO IOTPOLIEHAa €HEepruja 3a CBakKu

HepHoa
[Tpou3sBeneHa eHepruja reHepaTopa y CBakoM caTy < Kallal[UTeT 'eHepaTopa
BepoBaTHoha ucnana resepatopa < 3ajata noy3aaHoCT F'eHepaTropa

O6jexTuBHa (yHKIMja €HEPreTcKuX Mojena mo mpasuiy [50, 85] je: MuHMMM3anMja
YKYITHUX aKTyaJlH30BaHUX TPOIIKOBA TI/I€ je THUIHYHO ONTHMH3AIMOHH 3aJaTaK
NOCTaBJ/beH Yy BUAY JIMHeapHOr mporpama (Buaetu Tabemy 1) ca BenukuMm Opojem
MPOMEHJbUBHUX. Ha mnpBu mornen uHTEpecaHTaH METOJ BUIIEKPUTEPH)YMCKE
ONTUMU3AIM]E OJI0aYeH je y CydajeBUMa pPealHOT JOoHOoIIema oanyka [50] kao Beoma
cioxkeH. JlomatHO KoOpHCTe ce omnTUMHU3aNHOHEe Mmemode. (1) KBampaTHOT

nporpamupama, (2) Lagrange-a penakcanuja, (3) Nelder—Mead Simplex nperpaxuBame

4
JOHOUICHC MHBECTUITMOHUX OJJTYKA, HAa 1aJb€ CC MOApa3syMEBa IUIaHUPAC.
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U XCYPUCTUYKE ONTHUMH3AIMOHE MeTo/e (4) reHeTCKU anropurtaM, (5) AEeKOMIIO3HIIH]ja

[56] uta. mocebHO y Be3u ca OOHOBJbMBUM H3BOpHMa eHepruje [42].

[TporpamMcku anatu 3a IJIaHHPAmkE pa3BOja EHEPreTCKUX cucreMa kopucte ce 3a: (1)
M3padyyHaBame MOY3/IaHOCTH, (2) 00padyH TPOIIKOBA MPOM3BOIKE | (3) oNnTHUMHU3aIIN]Y
pecypca [56]. Hajuemhe xopumheHn cHenyjadM30BaHd MPOTPAaMCKH  ajaTH  3a
KOH(Hrypanujy moctojehnx M MOJenoBame HOBHX ONTUMHU3AIMOHUX aIrOpUTaMa 3a
e”eprercko mianupame cy: (1) GAMS, (2) CPLEX (3) Xpress-Optimizer, (4) Gurobu
Optimizer u apyru [56]. Pa3Boj concTBeHOr MojeNa y HEKOM OJ] OBUX WJIM CIHYHUX
anara Tpaje HEeKOJIMKO roauHa u obyxsara (daze [56]: (1) uHHIMjaTHO MIaHUpamke, (2)
NpUKYIUbake, cpehuBame mojmataka u npasibeme 0asze, (3) KOHCTpyKIMja Monena, (4)
Koaupame, (5) tectupame u (6) Bammanuja. [Ipernenom Benmkor Opoja moctojehux
padyHapckux anata [22] 3akibydyje Ja IMOCTOje caMO TPU HAlMOHAIHA EHEpreTcKa
monena: EnergyPLAN [51], Mesap PlaNet [69], u SImMREN koju kopucte caTHy
pe30IylHjy U UMajy MOTryhHOCT onTUMU3aIMje yoTpeOoM BapujabMIHUX OOHOBJBUBUX

M3BOpa CHEepTHje. 3a HajHOBH]Y TUIIOJIOTHja ajara norieaatu [87].

Y Oynyhe TpeHmoBe MeToaa 3a ONTHUMAIHY allokamujy pecypca [88] yoOpaja: (1)
JMHEapHO, HEJIMHEApHO M JUHAMHYKO IHporpamupame Hu (2) MeToje BelITauke
UHTEIUreHIMje, JOK 3a IUIAHUPamke ONTUMAIHOI EHEepreTcKor MHKca IO0J

orpanuuen-uMa yopaja: (1) MeTon xujepapxujcke aHanuse’ i (2) TeOpHjy Urapa.

2.1.4. Mopenupame 0pKUBOCTH

Jledunuimja opxuBe MOJUTHKE je Ja TpeTHpa mpodieme 3arahera )KUBOTHE CpeIUHe
u 1a obe3behyje ¢u3muke M comujasiHE OCHOBE najber pas3Boja [89]. Mopenupame
OJIP’)KUBOCTHU HE Tpeba CXBaTaTH y CMUCITY YyBama )KUBOTHE CPEIMHE Y KOH3EPBUPAHOM
CTalkby IO IEHYy 3ayCTaBjbalkba EKOHOMCKOI pacTa, Beh Ja ce JIOHOCE TpPOILIKOBHO
epuKacHe MOJUTHUYKE OJUIyKE KOjeé MaKCUMM3HUPAjy IAYrOpOYHHU OJIHOC KOPUCTH U
TPOIIKOBA Yy KOj€ Cy YypadyHaTH W HWHIUPEKTHHU TPOIIKOBH JpymTBa [89], T3B.
COIMja]THU TPOINKOBH. TakBe OJUTyKe TOCTIKY IHWJbaHe e(eKTe ca MHHUMATHUM
TPOIIKOBHUMA, OJ KOJUX KOPUCTH MMa IPYIITBO Yy LEJIUHU jep je 3a jelAHYy JIPYIITBEHY
JIeNaTHOCT aJolpaHa MUHUMalHA KOJMYMHA J00apa yMecTo Ja je ynorpeOsbeHa Ha

JpYTy HA4MH.

> Analytic hierarchy process
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Y npuMeHU EHEepPreTCKUX Mojiela 3a JOHOIICHEHE TPOIIKOBHO €(PHUKACHE OJPKUBE
. 6
EHEepreTCKe MOJIMTKE, O] UyBama pecypca [41, 90-94], npemwno ce Ha WITEAHY SHEPrUje

Kao MIPBY MEpHU KOja TPOIIKOBHO €(PUKACHO MOJACTUYE OJPKUBOCT [95-97].

2.1.5. Moaeaupanme 00HOBJbMBUX U3BOPA €HepPruje

Mana cy HeratuBHH edekTH Kopuinhema HEOOHOBJBMBHX H3BOpa CHEpPruje y
Peny6umim Cp6uju ounrnennu [98], Buie ce KpUTHKYje KopHIIhema 0OHOBJBHBHUX
U3BOpa €HEPrHje Y TEXHUYKOM M €KOHOMCKOM CMHCIY IITO je MOTPEOHO pa3jacCHUTH Ja

Ou ce OTBOPHO YT HUXOBOj IPUMEHH.

Jlanamma TEXHOJIOTHja, 32 pa3juKy O] IModveraka enekrpudukanuje [99], omoryhasa
Kopuirheme U U3BOpa €HEpruje KOju Cy HECTAlHU Tj. MPOMEHJbUBH y BpEMEHY, KOje
HaszuBaMmo Bapujabunuu. [locmaTpajyhu BapujaOMIIHOCT MIKUPE OHA MOCTOJU CBY/AA U KOJI
XHUIIPO TOTEHIUjalla ajli j€ XEYPUCTHYKH CMameHa mpuMeHoM Opana. Kon kopumhema
BEeTpa W CYHIIAa 3a NMPOU3BOJKY CHEPruje BapHjadMITHOCT je Beha W HEe Moxe OuTh
3HA4YajHO CMameHa, Maja II0CTOje pellieka, Ma je MOTPEOHO CHUCTEMCKO pEeUICHE
npobinema. Ox mpBux pemema [100] 1o manac mpobiem ce CHCTEMCKH carjefanaBa
[101] Tako mTO pa3Marpajy ce pa3InduTe BapHjaHTe CHEPreTCKOr CHCTEMa KOjH je
¢bexcuOunaH U Ha CTPaHU MPOU3BOJHE U MOTPOLIHE 32 UCKOpUIThemhe BapujaOUITHUX
0OHOBJBMBHX M3BOpa eHepruje. MoryhHOCT CyNCTUTyLMje KOHBEHLMOHAIHUX H3BOpa
€Hepruje BapujadMIHUM OOHOBJHHBUM HM3BOPHMMA €HEPTHje TEMEJbH CE Ha XPOHOJOIIKU
Moryhoj 3amenu. Meroa ce 3acHUBa Ha MocMaTpamky MOryhuX BHIIKOBAa M MamKOBa
€JIEKTPUYHE €HEepHje TOKOM IUIAHEPCKOT TepHoJa ca CATHOM PEe30NIylHjoM. BUIKoBH
€JIGKTpUYHE EHEepruje ce CMarpajy KpUTHUHUM ako je Hemoryhe na ce moTpoiue HiH
u3Be3y. Y TEXHHYKOM CMHCIY, ONTUMAIHOM C€ cMaTpa OHa KOMOHMHaluja Koja MMa
MUHUMYM BHILIKOBAa €JEKTPUYHE €EHEepruje TOKOM IuIaHepckor mnepuonaa. O.aj
KPUTEPHjYM MPETXOAW ONTHMYMY Y EKOHOMCKOM CMHUCIY TJ€ C€ MUHHUMH3HPA]Y

YKYITHU TOJIUIIBU TPOIIKOBH KOJU YKIJbYUY]Y M TPTOBamke EHEPIHjOM.

TexHUYKM 3aXxTeBM 3a MoJaluMMa pajau MOJEIUpama BapHjaOUIHUX OOHOBJBUBHUX
U3BOpa PA3JIUKY]y c€ 0] HCOOHOBJBUBUX, J€P C€ MOPAjJy YBOXKUTH KPAaTKOPOUHU e(EKTH,
KOjU ce He MOry MpeICTaBUTH, KpPUBOM Tpajama onrtepehema HU Mpeko (akTopa

HUCKopulThema TOKOM TOoJuHe, Beh je moTpeOHa XpOHOJIOIIKE caTHa pe3oiynuja [28].

% CuHOHOM je eHepreTcka eDUKACHOCT y CIIy4ajy TEXHHYKHX Mepa
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Omnwucana ontumuzanona meronaa [71] 6a3upana Ha ypeheHoM nujarpamy HOTPOLIHE
HUje MPUMEHJbUBA Y CIlly4yajy BapHjaOHIIHE MOTPOILIKE W Npou3Boame. be3 caTHux
cuMynanuja HMje Moryhe ajekBaTHO MOJEIOBAaTH TPOLIKOBE JUCIEYaOMIHUX H3BOpPA
jep ce ca kopuuihemeM OOHOBJBMBHMX M3BOPAa MEHA HUXOBA IPOU3BO/HA TAKO Jla Ce
yKIIanajy kKaga uma norpede, M3 uera cieAad JAa BUIIE HUje Moryhe padyHaru
crnenr(UYHe TPOUIKOBE HA OCHOBY TOAMIIEET MPOCEYHOT aHTaXoBama. be3 caTtHux
cuMynanuja Huje Moryhe MoJenupaTd oOlepaTHBHA OrpaHUYEHa IOTPOLLIE,
BapHjaOMIHUX OOHOBJBMBUX M3BOpa €HEpPrujeé HU HMHTEIMICHTHE EHEPreTCKe Mpexe
anexkBatHo [102, 103], ka0 HM apOUTpPUpPATH TpPXKHIIE MOMONY CKIagUINTa €HEepruje
[104], mpomeHe pagHOT pexkuma reHeparopa u ci. [56]. be3 catnux mojmena Mory Outu
nonere cyoontumanue oqiyke [105]. Carne cumynanuje He MOpajy OUTH U €eKOHOMCKO
JMCIIeUnpame aau 3ajeIHHYKO MM j€ Ja ce NMPOM3BOJHE OJUIyKe JOHOCE Ha CATHOM
HUBOY. EKOHOMCKO IuCHeuHpame KOje MOJeNyje HEeIMHEAPHOCTH CIEHU(PHIHIX
TPOIIKOBA TOPHBA, CHOCOOHOCT TeHepaTopa 3a MPOMEHY PaJHOT PEeXUMA M TPOIIKOBE
3aycTaBJbama/mokperama utl. [106-111] HamemeHo je 3a kpahe raHepcke MHTEpBaje
TUIA JaH YHAIpeJ U CJl. KOJ eJIeKTPOeHEepreTcKux npenyseha, a merora 61 npuMeHa y
JIyrOpoOYHUM Mojenuma Owra Ha ymrpo apyrux nepdopmancu [103]. YBaxkaBame

MIPOMEHA peXuMa pajia He yTUUe 3HA4ajHO Ha MHBECTUIIMOHE ojyTykKe [112].

Eneprercka Tpan3uiuja ka OOHOBJBMBHM H3BOpPHMa €HEpPruje Koja je 3armouera joIl
celaMJIeCeTHX roJJMHa MPOILJIOT BeKa Kpo3 €HTY3HjacTUYHE, HEKpUTH4He rmokpere [113]
JlaHaC je eBoJyupajla y BeOMa jacHEe EKOHOMCKE KpHUTEpHjyMe€ ca CBE MambHhM
€KOHOMCKUM TMOJCTHULAjUMa /10 TEXHHYKE M EKOHOMCKE H3BOIJBUBOCTU U
Hemsbesxuoctn'  [114]. Kputnuapu yBohewa y OOHOBJBMBHUX H3BOpa C€HEpPruje y
€KOHOMCKOM CMHCIY MpeJiaxy Ja ce TPOLIKOBU MHTerpauuje (koju odyxBarajy HIIp.
OanmaHcupame) mpeballe Ha HOBE IMpou3Bohade 300r MPONYHITEHUX MpHIMKA 32
npou3Boawmy M3 mocrojehux enextpana [115] wnm TpomkoBe y NPEeHOCHOM H
auctpuOoytuBHOM cuctemy [116]. Jlo mojaBe BapujaOmIHMX OOHOBJBMBHX HW3BOpA
€Hepruje y €HEepreTcKOM CHCTEMY OBH TPOIIKOBH HUCY OWJIM TPUINHCHBAHU HUTH
JeAHOM THITy HW3BOpa eJeKTpuuYHe eHepruje Beh ce mpobiem MpencTaBbao Kao
koopauHanuja. JlomatHy Temkohy ekoHOMcKor mopehema HOBUX H3BOpa €HEpruje je

YUILEHUIIA Ja I[IeHa EJEKTPUYHE €HEepruje HUKaaa HHUje pedIieKkToBasia CTBapHE

7" AKO OCETHTE HyKHOCT, OHZa je 60sbe a je Bomute!", Anexcanaap Jepkos
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TPOIIKOBE MPOU3BOIKE U3 (DOCHIIHUX TOpHBA, jep cy yBek Owmie [117, 118] u ocrane
noJ ApKaBHOM KOHTposioM. Ca apyre cTpaHe, MOKPUBAKHEM HHBECTUIIMOHMX TPOIIKOBA
U3 KpemuTa CTBOPEH je IpPYIITBEHH TPOIIAK Ha padyH IOTpOIlava, KOjH je Yy
mehyBpemeny o6e3Bpehen. To momatHo orexaBa ekoHOMCKO ynopeheme. lame [119]
o0jammana /1a je 1[e0 IPUCTYI 3aCHOBAaH Ha METPULIM CIeUM(UIHUX TPOIIKOBA CAKPUBa
edekaT mpojaje eHepruje Ha TPXKUIITY, Ma Hpeulake Ja ce IMOpel Hera yKJbyde
npopUTaOMIIHOCT H  yKYIHH TpPOIIKOBM TOKOM JKMBOTHOT IMKJIyca. Meron
crienu(PUYHUX TPOIIKOBA j€é KOMIUIMKOBAH j€p HOCH HEoJpeheHOCT YKymHOr Opoja
pamgHUX caTd, A je TOXEJbHO pa3MaTrpaTH yKymHe TpomkoBe. [lo mpaBuimy ce
HEOOHOBJbMBU M3BOPH €HEPTHje MOJIeNy]y 0e3 YKIbyunBamka WHAUPEKTHUX TPOIIKOBA a
NOCEOHO COIMjaTHUX TPOIIKOBA, KOjH CE MOTY MOJEJIOBAaTH IIEHOM YIJbEH TUOKCHIA,
yuje OM  YKIbYYHBAEKEC PE3YATOBAJIO CKOPUjOM HEMHUHOBHUM  EKOHOMCKHM
u3jeHavaBameM ca cBe jeTuHUjuM oOHOBBMBHM m3BopuMa [120]. Llena xoja ce
npuKasyje nocineanna je cyosennuja [121] Huje ekoHOMCKa 11a je He Tpeba y3uMaTh KOoJ

aJlloKallje OrpaHruYeHUX pecypca u3a3uBajy TpxkuinHe nopemehaje [118].

TpenmoBu cy 1a ce mpeBa3miIaXemhe U3a30Ba HHTErpaIlHje BapujaOMITHIX OOHOBJBUBUX
u3Bopa eHepruje kopucrte wmeroxe [122]: (1) Bpemencka mnporHos3a, (2) oI3uB
notpouse, (3) duekcubunuzanja Mpou3Bowke, (4) mpouMpuBambe 30Ha OallaHCHE
OJITOBOPHOCTH U (5) ckpahuBame qUCIIEYEPCKOT UHTEPBAa.

2.1.6. Monenupame eHeprercke e(pMKaACHOCTH

MeTo0I0r/ja HHTErpaTHOr IUIAHHPamka Pecypca’ 3a pasluKy O TPaJMIHOHATHE
nopes, CKIAQAMIITEHE eHepruje, BapHjaOMIIHUX HW3BOpa €HEpruje M yIpaBibamba
MOTPOITKHLOM  [56], yKJbydyje Mepe eHeprercke e(QUKaCHOCTH. TeXHUYKe Mepe
eHepreTcke ePUKacCHOCTH ypel)eHe mpema TPOIIKOBHMA M TpeMa €HepreHTHMa, raca u
eJIeKTpUyHa eHeruja, [123] tako na ce ymrena BUAM M3 yIila MOTpPOINAYa, ajad HUCY
aHanmu3upaHe Moryhe Mepe Ha cTpaHu NMpou3Bojme. HhuxoBo pacnopehuBame y kpuse
TOHy/Ie’ TEXHHUKHX Mepa eHEPreTcKe ePUKACHOCTH MpeMa CIIeIMpHIHIM TPOIITKOBAMA
noTpeOHUM 3a BHUXOBY peanusanujy [39] a cyrepucaHo u3 paszjiora €KOHOMCKE
ontumanHoctu [124], mpukaszano je y [125] mro aaje moryhHoct u3bopa onTUMaNIHUX

TCXHUYKUX MEpa YIITCAC CHEPT I/Ije.

¥ integrated resource planning
? supply curve
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2.1.7. Mopenupame NOTPOLIH€

2.1.7.1. llpeasuhame norpoume

Y HUHIYCTPHUjCKU DPa3BUjEHUM 3eMJbaMa KOje Cy CTaOMJIM30BaHE Yy JEMOKPATCKOM U
TPKUITHOM CMHCIY Hajuenmihe ce 3a JAyropodHo mnpeasuhame mnoTpomime [71]
npuMmewyjy: (1) jemHocTaBHa MeTOda, €KCTpamojalja TOAUIIKEer pacta u (2)
perpecuBHa MeTona. IloHekan ce perpecMBHa MeToJa MpHUMEHYje M KOJA 3eMajba y
pa3Bojy rIe ce MpeTnocTaBiba Ja he ca moehameM APYIITBEHOT MpPou3BoAa nohu 110
pacrta noTpoime. buino 6u norpeniHo Koja 3eMaba y TpaH3ULUJU U Pa3BOjy MOJIEIOBAaTH
Ka0 KOJI MHIyCTPHjCKH pa3BUjeHHX 3eMasba [126] Ha OCHOBY UCTOPHUJCKUX MOAATAKA jep
ce He MOT'Y YCIIOCTaBUTH pa3yMHU TpeHAoBHU. Takohe Tpeba y3etu y 003up TpaH3UIHjy
ca COLIMjaTUCTHYEe Ka KallUTAIUCTUYKO] EKOHOMHUJU U MPUBPENHO] CTPYKTypH [41, 126].
OBe Metone kopuirhene npumemuBane cy y COPJ [127], anm cy ce maHac mokasane
HEenoy3JaHuM ca npensuhama Tpeba npehu Ha MuaHUpame MOTPOLIKE Yy CKIAAy ca
eHeprerckoMm nosmtukoMm [128]. ITocebHO cy ce mokasane Hemoy3lIaHUM Tamo TIE je
MOTPOIIHa HAJBUIIIE Be3aHa 3a Irpejamby NPOCTOpHja U TOIUIE BOJE a He ca moBehameM
IpYIITBEHE M TpPHUBPEIHE AaKTUBHOCTH. Takole HeanekBaTHE Cy TaMmoO TAe je

NeHeTpanyja TpajHux nobapa y ¢asu 3acuhema.

[Tpernen HOBMjUX METOAa MPOTHO3€ MOTPOOIIKE Aanu cy [129] ox koju ce u3nBajajy:
(1) nmexommosmmmja wm amammsa  ymotpebe'’, (2) APHMMA, (3) Bemrrauka
UHTEeNUreHnuja wuta. llocmeame 1Be MpHUMEHBYjy €€ Ha KPAaTKOPOYHY MPOTHO3Y
yIrIaBHOM, JIOK je JeTajbHa JeKOMIO3UWIMja TMOTpOlIke Ha ypehaje Koju ce
ynoTpebsbaBajy BeoMa je TayHa 3a IyropodyHy MnporHosy. Koa aeKoMIO3UIMOHMX
Motona kopucte ce Merone [130]: (1) ananuza 3acTynsbe€HOCTH TpajHUX no0apa, (2)
aHayM3a TUIIOJIOTH]e 3rpaja u 3) y3opkoBame. Ko oBUX MeToa pMHANIHA OTPOLIHA je
ersoreo onapeheHa ma Huje Moryhe Mo/ENOBaTH HEHO CMameme 0€3 MOEIOBamba

yIpaBJbarba NOTPOIIHOM.

2.1.7.2. YnpaB/pame NOTPOLIHO0M
VYrpaBsbambe MNOTPOIIHLOM y IIUPEM CMHUCITY I[OJpa3ymMeBa CBE Mepe KoOje MOory
JIyTOPOYHO JIONMPUHETH CMamkelky Tj. EHEPreTrckoj e(PuKacHOCTH WM ToBehamy

notpouse [131]. To cy TexHHUKe Mepe KOje CYIITHHCKH UMa]jy 3a MOCIEANIy TPOMEHY

10
end use
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NOTPOIIBE YCIIe] HEKe WHBECTUIMOHE OJIyKe. Y KIACH(PHKYjy METoJa JyropovHe
nporrose [53], mopen CHOMEHYTHX y IPETXOIHOM IOTIIaBIbYy, yOpajajy ce KoMOMHOBaHA
aHajgu3a, Koja TMoped JCKOMIIO3WIlMje o00yxBaTa M EKOHOMETPHJCKH TPUCTYI
ynpaeibama mnorpommoM [132, 133]. OBaj mpuctyn omoryhaBa MopelMpame Mepa
eHepreTcke ehUKaCHOCTH KPO3 MOJCIIOBak¢ HHBECTUIIN]Y Y TPajHA MOTpOIIadka 1o0pa,
MPOMEHE CHEepPreHara WTI. TaKo Ja TPOUIKOBH 3a MOTpolnada Oyay MUHHMAIHUA Ha
wiaHepckoM niepuony. OBO je MO CIHOKEHOCTH TMpOoOJIeM CiHYaH IUIAaHUPAbY
MIPOHU3BOJIELE.

2.1.7.3. On3uB norpoume

[Tox o0J3UMBOM TOTPOIIKHE MMOAPA3yMEBAMO KPATKOPOYHY AaKTUBHOCT HA CTPaHH
HOTPOIIKE MPOU3POKOBAHY 0OJFUM UCKOPHUIINCHEM pecypca SHEPreTCKOr CUCTeMa alln

KOja He MOpa OUTH KapaKTepucaHa yIITeJoM eHepruje.

Monenupame oA3uBa MOTPOIIKHE je 3amodyero nocta panuje [134, 135]. Metona kojy
npemiaxy [136, 137] cacroju ce oxa: (1) m3bopa morporraukux ypehaja (TpajHux
nobapa), (2) mpoIeHOM HHHXOBOT PACIONOXKHUBOr Kamamurera u (3) wckopuirhemem
n3a0paHoT pactookuBor Kananurera. Oa3uB NOTpoIIke y Mozenyje ce y EnergyPlan-
y [138] Ha HauMH e ce YKyIHa €Hepruje TOKOM TOJUHE HajIpe JeJIH Ha CBAaKU caT a
3aTUM MHOXHU ca yJenoMm Opoja catu (ieKCHOMIHOCTH ypehaja y TOKYy jeAHOT JaHa.

Bumie neraspa Be3aHUX 3a 0J13UB MOTPOITHE Moke ce Hahu kox [139] u [140].

2.1.8. Moaenaupame Ii/beBa ycarjanaBamba eHepreTcke noJuTHKe

Jla Ou ce mpoMeHa eHepreTCcKe MONIMTUKE Y CMEPY ycarianiaBama OCTBapHiia MoTpeOHO
je: (1) maeHTUUKOBATH TEXHUYKE aJITEpPHATHBE, (2) MPOLEHUTH TPOILKOBE JOCTU3amba
pElieBaHTHUX TMOJMTUYKUX IMJbeBa MO JpymTBo, (3) aeperymucatu u (4) mosehatu
yuemrhe NpymiTBa y OUTyduBamy [65] kpo3 yBoheme cBHX ojiykama oOyxBaheHHX
cTpaHa u wTo Beher Opoja akTepa KOju MOry HpPOMEHHTH cucteM [69] mehy koje
cnanajy: (1) npxaBa ca MUHUCTapcTBUMa U (2) areHuujama, (3) npenyseha npyskaouu
ycinyra y cektopy, (4) unBecturopu, (5) uHmycTpuja ompeme, (6) camocTaaHH
npous3Bohaun, (7) maBaonu 3ajMoBa W (8) kopucHunm. EHeprercka moauTHKA je
MEIUjyM 3a pa3MeHy u3Mmel)y momuTHukor cucrtema (Biajae, OMO3WIMje, MapjaMeHTa,
MUHHCTapCTaBa W aJIMUHUCTpAIHje YOIIITE), MPUBPEIEC U OCTAIUX 3aWHTEPECOBAHUX

cTpaHa ca Oupauumma [141] U y TOM cMHCIOy ToBpaTtHe crpere Mely mwuma. Ilog
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nonuTukoM (policy) oBre He Tpeba moapazymeBaTH peropuuke BemrtuHe (politics), Beh
y CMHCIY JIOHOIICHA YIPaBJbAaYKUX OJJYKa, MPOKIAMOBAIE IUJbEBA U KPUTEPHjyMa.
Takohe He Tpeba umMaTH y BUAY ONTUMAIHY HOJUTHUKY Y CMHIY BUIIECTPYKUX OJJTyKa
KOJI TUHAMUYKOT Tporpamupama [142] Beh ckynm CTpyKTYpHUX HMHTEPBEHIIM]ja TaKo Jia
Ce HALMOHAJIHH EHEPreTCKH CHCTEM TIpPEeBEle W3 TMOYETHOT y LUJbAHO CTame Y3
3aJI0BOJbCHC OrpaHnyema. CTyauja [72] mpBU MyT CIOMHUIGE HAIIMOHAHE IIMJBEBE U
OTrpaHHuYeHa, Ka0 U MoTpeldy J1a ce MPBOOUTHO Pa3[qBOjeHH CEKTOPHU y HAlMOHAIHOM
EHEPreTCKOM CHCTEMY IOCMAaTpajy MHTETPaJTHO KPO3 jeJaH HAMOHAIHU E€HEPreTCKU
MacTep TwiaH y ¢aszama: (1) ompehuBame cormo-eKOHOMCKE mo3aauHe, (2) aHaim3a
MIPOU3BOJIELE M MOTPOILE, (3) eHepreTcku OanaHc u (4) ¢popmyrnaiuja MOJTUTHKE KPO3
MHCTpYMEHTE. Y ajlaTe eHepreTcKe MoiuTuke [69] mopea TeXHUUYKUX Mepa yopajajy ce:
(1) duckanue, (2) perynaropse, (3) Kpeupame MoTpoIIme, (4) npuBarusaiuja, 1 Ipyre

mepe.

Cmatpa ce Oa je MOJMUTUKA TPOUIKOBHO e(pHKacHa Kajga Cy JOCTUTHYTH CBH HEHU
[IUJbEBU Ca MUHIMYMOM TpoikoBa [89]. EkoHoMckHN HeerKacHE MOTUTHKE HE MOTY CE€
npunucatd Jiomoj cpehu, jep cBaka je cTparermja KOMOHWHAIMja EKOHOMCKUX,
TEXHOJIOLIKUX W MOJIUTUYKUX (pakTopa koju ce mory mpeasunetu [10]. Texuuuku
IPUCTYI €HEPreTCKOM IUIaHUpay MoApa3yMeBa U3BOP HajOOJBUX TEXHOJIOTHja U AaJbe
NPOMEHY CTPYKType HAIMOHATHHUX €HEPreTCKUX cucTema. J[pyrd eKOHOMCKH MPHCTYII
Ouo OM ga ce TPXKUIITY MPENnycTH Ja ojipenud Hajoosbe TexHosoruje. Ha xpajy
JUOHOCHOLIM OJUTyKa Cy TH KOJU IpaBe KOMIPOMHUC M3Mel)y OBHMX MpuCTymHa, Kojuma
MOpa TpPEeTXOJUTH KBaHTU(UKAIMja KOMIPOMHMCHUX BelIMuYuHA, y3 Opury o: (1)
CTpaTelIKuM ompeebebuMa, (2) EKOHOMCKOM pacTy U (3) yneny eKOHOMCKE pa3MeHe
y pacty. 300r 0oBUX IMJbEBa Biajle OOMYHO OOJIMKY]Y CBOJy HAlIMOHAJIHY €HEPreTcKy
noautuky [10] Tako na: (1) MakcUMM3Hpajy IPOU3BOMBY U CKIAJUILTEHE €HEPruje U
CTaBe je MOJA CBOJy KOHTPOJY pajJd EHEprercke CUTYpHOCTH, (2) CyOBEHIIMOHMIIY
HallMOHATHE W3BOpE €Hepruje cMarpajyhu nma je To jedTuHHMja ommuja Oa YBO3a
eHepruje, (3) MaHUITYIUITY IIEHOM €HEpPruje KajJa ce OCHTypaBa KOMIIETUTHUBHOCT
noMahux nmpousBoja, (4) npuaajy 3Hayaj eHepreTHIM Kao cTyOy MpUBpeAe U MOKpeTauy

MMPUBPCIHUX aKTUBHOCTH.
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EBporicka yuuja je ogpemmna mubee 3a 2030 [16, 143], u many nyma no 2050 [46]
KOju cy (¢ueckuOwiHu y cMucily ojapehuBama HAIMOHAJIHUX IIMJbEBA KpPO3
UMILIeMeHTanujy nojeauHux aupektusa (Hrp. 2001/77/EC) jep cBaka 3emJba YjiaHUIA
WM KaHIWJAT UMa ca TUM y Be3d cBoje cneruduune [144]: (1) moyetHe ycioge, (2)
YCIIOBJLEHOCTH pa3Boja, (3) moxctumajoe mepe, (4) DOCTymHOCT WHBectHnuja, (5)
mehynapoane yrosope, (6) mepuenuujy BakHOCTH. Mako je OWIO KpPUTHKE OKO
JIOHOIIICHY BUIIE IMJBEBA YMECTO CaMo jeIHOT, yimrenae emucuja [145], BaxHo je na
nohe 10 HpoMeHe MapagurMe LEeHTPATU30BaHUX He(IEKCUOMIHUX HAIUMOHAIHUX
EHEPreTCKUX CUCTEMAa y HOBOOCTBApEHUM TPXKHIIHUM OKOJHOocTuMa [43]. llusbeBu
Koje moctaBmiia EBporicka yHUja OZHOCE Ce Ha yieo OOHOBJBMBHX H3BOpa CHEpPruje y
VKYIHO] TOTPOIIBU €HEepPruje M €HEpreTckoj e(pUKaCHOCTH Koja JOBOAM JI0 YILITEHAE
HOTPOLIKE IPUMapHE €HEPruje U CMambehy eMHUCH]a YIJbeHUOKCUIA Y LINIJbHO] FOJJMHU
y omHocy Ha 0a3ny 2009. roguny. YmTene eHepruje padyyHajy ce mpeMa O4eKHBaHO]
MOTPOLIH-Y y IWIBHO] TOMHH MPeMa MOAPA3yMEBAHOM CLGHApHjy . JoIm o1 ATHHCKOT
nporeca [146] xoju je ctBopuo EHepreTcky 3ajeqHuIly 3emMaiba jyrouctoyne EBpore,
HAJIMK Ha ycarjallaBalkbe O 3ajeJHUUYKOM TPXKHIUTY yrjba U 4eJHKa, Ma CBe [0
NpUIpPYKUBakba, O UMILIEMEHTAIMjH OBHX LMJbEBa ce pasroBapa [147] tako na monasu
10 "u3Bo3a mpaBuia" Ha 3eMJbE€ KaHAMJATE Tj. Mpey3uMama HBUXOBE CYBEPEHOCTH
CMHCIy TIOCTaBJbalba IUJBEBA, jep MePakTO OBU IUIBEBH OJPKUBOCTH TOCTAjy
OTpaHUYEHa HHHXOBE EHEPreTcKe IMOJUTHKE. IMonmutuka Kkoja 3a70BOJbABA
orpaHuvaBajyhe yciioBe MpelCcTaB/ba 00360/b€HYy NOIUMKY, @ aKO OBO IOJUTHKA

MpeACTaBJba U HAJOOJbY MONUTHKY, TaJa je oHa onmumanta [148].

OnTumanHa TMOJWTUKA jeé OHAa KOja HajMame KOIITa IOJ MPETHOCTaBKOM Jla CBaka
MOJINTHKA KOIITA Tj. J1a HUjEe caMo >kejba (Haga). ONTUMAaHy UHBECTHUIIMOHY OJJIYKY
TaKo J1a ce 3a/I0BOJbU LIWJb 32 MPUMEHE OOHOBJBUBHX, 0€3 JOCTU3amka OCTasla J1Ba LIUJba
u 06e3 ynorpebe TEXHHUKHX Mepa eHeprercke eduxacHoctu nanu cy [38]. Mehyrum,
IWJBEBU ce MeljycoOOM Hamomymyjy Tako Ja je TOCTH3amkeM HIIp. IUba €HEPreTCKe
e(hUKaCHOCTH CMameHa YKyITHa TpHMapHa €Hepruja, Moj YCJIOBOM Ja je e(UKACHOCT
cucTeMa MpO3BOJHA-MOTPOLIHA CMalbyje ce U (PUHAlIHA eHeruja ma je THME JakIie
noctuhu 1wsb Be3aH 3a oOHoBsbMBe [149, 150]. IlpumeTHo je Aa koJ KOMOMHOBaHE

npuMeHe (MHAHCHJCKUX Mepa J0ja3d /10 epeKTa CHHEpPruje y JOCTH3amy 3aJaTHX

" husiness as usual (BAY)
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UJbEBa jep jeJHa Mepa HaMemeHa HIp. 3a mnoBehame yrena OOHOBJBUBUX H3BOpa
€Hepruje 3a MOCIEeNUIly MMa HHAWPEKTHO CMAambEHhEe eMHCHje YIJbEHIUOKCHJA INTO
JIOBOJIM JI0 HEM3BECHOCTH Yy MOIJIeAy MpecTu3ama musbeBa [151]. [IpBu nyT je npukasan
je cuneprercku edexat usmely nocTuzama IUJBEBA, Tj. Ja OIPAaHUYCHE CHEPreTCKe
e)MKaCHOCTH XOCTHIHYTO JabaBo'” a yirene emucuja uspero [152]. V crymumju [153]
MOKa3aHo Ja je Ha rimobamHom HuBoy 40% ymTene eMucHja YribeHIUOKCUIA jETHAKO
noBehamwy ynena oOHOBJBUBUX M3BOpa eHepruje Ha 26.5% Tj. uuib 32 0OHOBJbUBE HEMa
JOJIATHUX TPOILIKOBA aJld OBO TpeOa MCIMUTATH Ha MOjeJUHAYHOM ciydajy PemyOnuke
Cpouje.

2.2. MeToaa cuenapuja

[Inanupame HOCHM TpeTHOcTaBKe O OyayhHOCTM WM je 3aCHOBaHO Ha MpeaBHhamy
[154]. CueHapuju Koju Cy KBaHTHTaTUBHM MOTY C€ Ha3BaTU U npojekyujama, 3a
TUTIONIOTH]Y creHapuja Buaetd [155]. Cuenapmjm ce KOpHCTE KOJ JyTOPOYHUX
NOJUTHKA, CTpaTerdja W IUIAHOBA KAo HAJIaKIId W peaJlaH HauuH IPEHOUICHa
KOMIUIEKCHUX MH(opManuja goHocuonuma oanyka. Kopumnrhem cuenapuja pemiasa ce
npo0iieM HEU3BECHOCTH KOjU TpaTh CBako IulaHupame. JlogaTHoO je moTpeOHo
00e30emuTH  (PIIEKCHOMIIHOCT ¥ TPajHOCT TIpoIleca IUIAaHUpPama KOju Ce CTaaHO
yHanpehyje HajHOBHMjUM wuHpopManujama [72]. HewusBecHoct ™oxe Outu: (1)
KpaTKOpPOYHA, MHCIIA C€ HAa OTKa3 IMOjeUHUX TeHepaTopa, W (2) AyropodHa kaja ce
NpPOTHO3MUPAjy MoTpede eHepruje u 1ene [56]. M3Bopu HEM3BECHOCTH MPU MOJAETIOBAKY
EHEepreTcKux cucrema mory Outu [56]: (1) TpkuinTe HOp. TPOUIKOBH TOpHBa, (2)
MIPUPOJIa HIIP. jayWHA BETPa, KOJIMUKHA MajaBuHa (3) MOTPOIIHka, (4) M03y1aHOCT CaMUX
ejeMeHaTa cucrema, (5) peryjaTopHa HIp. Mepe MojicTuIaja u (6) Apyro Hrp. oTkpuha
HOBMX TEXHOJIOTH]a, pecypca U mpupoaHe karactpode. ¥V crynuju [74] ce 3a notpebde
OMKca HECUTYPHOCTH Yy AYTOpPOYHO] NMPOTHO3U MOTPOUIEkE CIEHApHO JAe(UHUIIE Kao:
"Onuc nomenyujanne 6yoyhinocmu u Hanpeoosarbe y mom npasyy", y CTBapu je HaUMH
Jla ce carjie/iajy ImocClIeNIIe Pa3INIUTUX BaApUjaHTH CalalllFbUX TPETIIOCTABKH U OJTyKa
13B. KoHTeKkeT ~ [156]: (1) Opoj craHoBHUKa, (2) Opyro momahm mpousBon, (3)
€HepreTcka MHTEH3UBHOCT, (4) moTpouma, (5) TpomKOBU ropuBa, (6) TPOIIKOBH

emucHja, (7) TpOLIKOBU TEXHOJOTHja U (8) MpUMEHa MOJUTUYKUX HHCTpYMEHaTa, y3

12
slack
1 .
3 story line
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ycnoB mehycobne konszucrentHoct [157]. Cryauja [156] knacudukyjy cueHapuje Ha:
(1) meckpunTuBHe, y Koje cnanajy: (a) mporaoctuyd, (6) UCTpaKMBAYKHU U (B) TEXHUUYKU
# (2) HOpMaTHBHE. y Koje crazajy: () BusuoHapek, (1) oapeheme yrasan'® u () marme
myra'>, Koju ce KOMOHMHYjy ca MOJEIMMA CHEPreTCKOT IUIaHHpama. Y CMHCIY
TEXHOJIOIIKAX Mama IyTa Kpo3 CIEHapHuje pa3yMHO j€ Ha3Ha4uTh Koje he ce
TEXHOJIOTHje TIPUMEHUBATH W Ha Koju HauuH: (1) IyropoyHu NOTEHIM]jATH
OOHOBJBMBUX W3BOpa €Hepruje, (2) IMEHTPAIW30BaHO WM JICIICHTPAIU3MBaHA
MIPOM3BOIHa, (3) XUAPOTEH Y KOMOHMHAIIU]H ca OOHOBJBMBUM HM3BOpHUMA, (4) eIeKTpUYHA
BO3UJIA, (5) HANpeIHEe TEXHOJOTH]E 3a CKIATUINTEHE eHepruje (6) HyKeapHa eHepruja

1
u (7) cucteM 3a XBaTame U CKIAIUIITEHE YTIbEHINOKCHA 6

Nako Hajuemhe kopumrhera 300T CBOjUX MPEIHOCTH Kao 1mTo cy: (1) jemHocTaBHOCT,
(2) moOpa MOKPUBEHOCT Mamke BEpOBAaTHHX jorahaja, Merona cCleHapuja HE HYIU
JOHOCHUIIMA OJJTyKa jeIMHCTBEHY MPEnopykKy, Beh ymecTo Tora, y HajOOJseM Cllyuajy,
HEKOJIMKO JICTEPMHUHHCTUYKMA ONTHUMAIHUX CIEHapuja Koju cy Mmehycobom
KOHTPAJUKTOPHH, jep Cy MocenuIa pa3IniuTiX KOHTeKcTa. To ce moceOHO oHOCH Ha
CTpaTemko Turanupame [69] o yemy he Outm peum kacHuje. PaznuuuTi crieHapwju
OUeKMBaHO he MMaTu pa3nuuuTa ONTUMaNHa pemema. Cradoct cuenapuja [154] Bunu
ce y: (1) OTBOPEHOCTH M Ka CIOJbALIBUM aKTepHMa, (2) Mellamy y3poka U mocienuna,
(3) npeHomewy MOApPa3yMEBAHOT MOJENIa JOHOCHOIIMMA OJTyKa. JleTasbaH MpUpydYHUK

3a JIOHOCHOIIE OJyTyKa JIaT je y u3BemTajy [158].

2.3. CTparemiko nmiaHupame eHeperuke: Penyoiuka Cpouja

HcTpakuBame eHepreTCKuX CTparervja je XONIMCTHYKa HayyHa TUCHMIIMHA [66] Koja
koMOuHyje: (1) TexHomomka pemema, (3) mocioBHe BemTHHE, (4) ekoHOMCKe, (5)
counonomike u (6) momutmuke wu (7) ApylITBEHE Hayke, W oOyxBara BHILE
3aMHTEepecoBaHuX crpaHa: (1) axagmemcky 3ajenHuny, (2) mpuspeny, (3) Buany, (4)
HeBinaguH cektop. Y PemyOmuim CpOuju HHKaJa HUje TOCTOja0 MOJEN HU METo/a 3a
IUIAHUPAkE OJIPJKUBUX HAIIMOHAJIHMX EHEPreTCKUX CHCTeMa Kao MoTpedaH, HUTH
PaIMOHATHO OTyYHBakE Kao JOBOJHAH YCIIOB 32 JOHOIIEHE YCIENIHUX CTpaTeruja u3

JoMeHa eHeprercke monutuke. [Ipema 3akony y PenmyOmumu CpOuju mpommcan je

" back cast

'3 road map

1

8 carbon capture and storage
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HAuMH pa3paZe W crpoBohema eHepreTcke MOJIUTHKE Kpo3 AokymeHnte CrpaTeruja
pa3Boja enepretuke PemyOmuke CpoOuje, IIporpamom octBapuBama CTparteruje u
Eneprercku 6uianc Peny6imke CpOuje 1 BUXOB cagpxkaj' . OaroBop Ha nurame "mra"
U OJIHOCH C€ HAa WHBECTUIIMOHE aCIEKTEe CHEPreTCKUX CHUCTeMa M 00yXBara JOKYMEHT
KOjU ce Ha3uBa CTpaTeruja, akKIMoHM IaH [37] Wik eHepreTcku MacTep IUiaH, y cebu
caJip’ku pe3yiTare, 3aKJbydKe U MPErnopyke KOjH Jajy CaBeTe 3a CBa NMUTama y BE3H ca

JIOHOIIEHEM OJTyKa [69].

C®PJ ce um3y3ena oj ycariamiaBamka CBOjE€ CHEPreTCKe IMOJIUTUKE W TIOTIUCUBAY
EBporickor yroBopa, ogbujajyhu 6e3 obpasnoxema, na 0yae cHabaeBay, anu HE U O]
NOTpakMBama Ha TPXKUIITY O yriba M denuka [160]. Jeman on moryhux pasnora je
CUPOMAIIITBO Y €HEPTeTCKUM M3BOpUMA HadTe, raca v yrjba, KOJIHYUHCKA TO je 7.5 myTa
Mame OJi CBETCKOI MpOCEKa IO TJaBU cTaHOBHHMKA [l61], Tako 1ma ce HWHXOBO
UCHPILUbUBAKE MOXKE OYEKMBATH paHM]E€ HEr0 y OCTaTKy CBeTa, IITO Halaxe

AKTHBHUPAKC HOBUX U3BOPC eHeerje IITO MpEe U y IITO Behem OBUMY.

Y pany [162] pa3BujeHa je HOBY TEXHUYKO-EKOHOMCKY METOAY OIEpPal[HOHUX

UCTPaKMBamba, YHNOTPeOOM JIMHEAPHOI MpOrpaMupama, 3a TalM4HO peLIaBambe

Y Yyran 3 3akoHa o eHeprerui [159] **% (2011). The Energy Law. Available:
http://www.aers.rs/FILES/Zakoni/Eng/Zakon%200%20energetici_57-11.pdf

Eneprercka monuTrka Oyimke ce paspalyje u cpoBoau Ctparernjom pa3poja eHepretuke PemyOinke
Cp6uje (y nasbem tekcry: Crpareruja), [Iporpamom octBapuBama Crpateruje (y JajbeM TeKCTy:
IIporpam) u Exeprerckum omnancom Penyomuke Cpouje (y najbem TekcTy: EHepreTcku OumaHc).
IIporpam

Unan 5.

[IporpamoM ce yTBpYyjy yCIIOBU, HaUMH, THUHAMUKA U Mepe 3a ocTBapHBame Ctpareryje.

Unan 6.

[porpam caapxu:

1) eHepreTcke 00jeKTe KOje je HEOMXOJHO U3TPATUTH U PEKOHCTPYHCATH PN CUTYPHOCTH
cHa0/eBama WK 3aIUTHTE )KUBOTHE CPENIMHE U KOHLECH]je Koje he ce MOHYANTH 3a U3rpaamy
SHEPreTCKuX o0jeKara U POKOBE 32 BHXOBO CIPOBONCHE;

2) nponeHy (pMHAHCHjCKUX CPEJCTaBa U U3BOpe (pUHAHCUpaba;

3) o6um kopumrhema 00HOBJEUBHX U HOBUX M3BOpA €HEPTHje Y YKYITHO] MPOU3BOABN CHEPTH]E;

4) mepe kojumMa ce 00e30elyje 1a mponrcH Koju ce 0JTHOCE Ha MOCTYTIKE W3/[aBama 0J00pemka, J03B0OIa U
JHUIEHIpamka KOjU ce IPUMEeBYjy Ha 00jeKTe 3a MPOU3BOAKY €IEKTPHUIHE CHEPTHje, OHOCHO EHEepIHje
3a rpejame 1 xialheme u3 0OHOBJBMBHX M3BOpa €HEPrHje, Kao M Ha IMpunaaajyhe mpeHocHe u
JUCTpUOYTHBHE MPEKE U TOCTYTAK IIPeTBapama OrnoMace y OMOropHBa WM JIpYTe eHepreTcKe
NpoU3BOJIe, Oy/y jeIHOCTaBHU, JaCHHU, JOCTYITHU U TPAHCIIAPECHTHHY;

5) xopuiheme caBpeMEHHX TEXHOJIOTHja 32 IPOU3BOIbY CHEPTHUje U eHEpreHara;

6) Mepe 3a CTUMYJIHCamhe HHBECTHUPAha y EHEPIreTCKU CEKTOD;

7) xopuiiheme HanpeIHUX TEXHOJIOTH]a 32 YIPaBJbamkhe CIICKTPOCHEPTETCKUM CUCTEMOM;

8) Mepe 3a yHanpeleme eHepreTcke eUKacHOCTH;

9) mMepe 3a 3aTHTY KUBOTHE CPEIUHE;

10) npyre enemeHTe 07 3Hauaja 3a ocTBapuBame CTpareryje.
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ONTUMAJTHOT Pa3BOja ENEKTPONPUBPENE Y3 KPUTEPU]YM MUHUMAITHUX WHBECTULIMOHUX U
MPOM3BOJHUX TPOIIKOBa, oabanyjyhu [orajgammmsy MeToAy 'TeHIEHIWja ILTyC
untepnonanuja". KopuhemeM XeypucTuke, MONMyT CTpore Meronae KoedwuimjeHarta
CUTYpHOCTH J1a C€ OIMILE HEU3BECHOCT MOTPOIIKE Koja Tpeba OUTH 33J0BOJBEHA U Y
HajKPUTUYHHU]EM JIaHy KOJU C€ y3MMa Kao penpe3eHt roaune. Y cryauju [34] pa3sujeHa
je MeToja 3a ONTUMH3AIM]y CTPYKTYpE HAIMOHAIHOT EHEPreTCKOr CHCTeMa ca
TOJMIIBOM PE30JIyLIHjOM, 3aCHOBAaHY Ha JIMHEAPHOM IporpaMupamy, y3umajyhu y
003up TpaHchopmalje eHepryuje U IpoayKTe TpaHcdopMalidja, Koja ce PETKO MOXKE
MOCTaBUTH Kao IJIAaHEPCKH MpoliieM y peanHoctu. KacHuje je pa3BujeHa U XeypUCTHYKA
METO/a KOHCTaHTHE W Bapujabuine enepruje. Beh 1972. romune y COPJ, mocroju
Mojen O6osber UcKopuIlhema TepMoeNeKTpaHa y (pyHIMjU HOTPOIIKE M MPOU3BOAKE
XUJpOEJIeKTpaHa, Kpo3 Kopullhewa [yMIIHO-aKyMyJallMOHEe XMIpOeNeKTpaHa 3a
apoutpupame [68]. JemHa on meroma mpukazaHa je y [163]. ¥V momeHy eHeprercka
e(UKaCHOCT OCTBapyjy c€ CKPOMHH pe3yiaTaTd u3Mel)y ocTajor y OICYCTBY
carie/aBama IMpe eKoHOMcKe crnuke [95]. ¥V ctyauju [41] moaaje ce ycioB 3amiTuTe
KUBOTHE CpEIMHE Ha CTPYKTYpHH MOAEN '"eHEeprerckux Hu30Ba" HalMOHAIHOT
€HEepPreTCKOT crcTeMa aju 0e3 KOHCTPYKIIHje MOJIeNa, U3 pa3jiora HeJ0CTaTKa MoiaTaKa.
Kon o6a ayropa [34, 41] comujamHu MOMEHAT 3aloONIJBUBOCTH, KOPUIINEHE
notpomraykux ypehaja momahe mpomsBoame u moMahux pecypca yiaasud Kao eKCTepHO
orpanuuewe. Y ctyauju [41] nasse cMarpa ce Kako 3a CBaKM HUBO HMOJUTUYKHUX LIUJbEBA
NOCTUjU MHUHMMYM JAPYIITBEHMX TpPOIIKOBAa Yy Koje yOpaja M couMjajgHe Te JAa ce
CTPYKTypa €HEPreTCKOT CHCTeMa MOXE ONTUMH30BATH MHHUMH3AIHMjOM OBHX
TpouikoBa. OGHOBJBMBH U3BOPU €HEPTHUj€, CEM TPATULUMOHATHUX XUIPO U OroMmace, 1o
NpaBUITY U3Y3€TU Cy U3 3BaHMYHUX cTpareryja [127] u 6unanca [118]. Y ctyauju [118]
ONTUMHU3Yyjeé C€ CTPYKTypa HalMOHAJIHOI EHEPreTCKOr CUCTeMa MCTUIambEeM
KpUTEpHjyMa EKOHOMCKE CBPCHUCXOJHOCTH Kao HajBaXHHU]JEr MpU CYOCTUTYLH]U
pa3sMEBUBHX M HEPAa3MEHUBUX €HEPreHaTa, U TO Y JIBa KOpaka: IpBU U300p eHepreHara,
Jpyru U300p CTPYKType JaHua ¢puHamHe notpoume. [Inanupame eHepreTuke Ha 6a3u
MHUHHMAaJIHHUX TPOIIKOBA Jyro je Bul)eH je Kao cimoxkeH u ckyn mpouec [117]. Unak je
[164] pa3zBuo OIIPEC mozen 3a miaHupame pa3Boja eJIeKTPOSHEPTETCKOT CHCTEMa KOj!
o0yxBaTa ONTUMAIIHY CTPYKTYPY W JWHAMHYKH TPUCTYI, Ca aHAIU30M OCETJEUBOCTH

kopuithemeM ypeheHor aujarpama Tpajama onrepehema U MOJU(PHUKOBAHOM METOJI0M
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KOHCTAaHTHE W BapujaOdWIHE eHepruje, anu wu3y3umajyhu BapujaOuiaHe OOHOBJHHBE
u3Bopa eHepruje. Y cryauju [165] objammaBa ce XeypucTHKa clarama eKBUBAICHTHUX
elekTpaHa y ypeheH aujarpaM TOTPOIIEKE IO PENOCieNy HajHIKUX BapujabIuHUX
TpomikoBa. Jomr y [166] Bua/bHBa je Hj€ja KOHBEPIEHIIM]€ €HEPTeTCKE CTPYKType Ka
3aragHOEBPOIICKIM 3eMJbaMa, aii Hehe ce pealn3oBaTH, U3 pa3jiora KOpEeInCaHOCTH
€KOHOMCKHX U eHepeTckux Tpansuija [167]. OBe uaeje ce Hajupe Hamaaajy u3 yria
MaKpOEKOHOMCKHUX T'yOUTaka ycieq yBo3a Maja je OJaBHO I03HaTa yBO3HA 3aBUCHOCT
Penyonuke CpOuje y morneny texHosorwja [168], xoja y mepuomy ox 1976-1989
noctky 15% on yKymHHX WHBECTHIIHja Y OCHOBHA CPEICTBA MpHUBpEE, o7 dera 65%
U3 WHOCTpaHuX u3Bopa. Jlasbe [52] pa3Buja caTHy (HEXpPOHOJIONIKY) METOY, Oasupany
Ha anpoKcUMaIuju ypeheHor nujarpamMa HTPOU3BOIAIBE M MOTPOIIHE ca (HOPMATHUM
MoJieJoBalkbeM Heu3BecHOCTH. Tek [169] cnomume ce moryhHocT kopuirhema CBUX
MOTEHIIMjajla OOHOBJEMBHUX H3BOpA CHEPrHje, a MOCEOHO MalluX XHUAPO, HAKO CYy
UCTpaXUBama 3amouera KpajeM cemamuecetux romuHa [170]. Mebhy mmwbeBuma
CTpaTeruju €HEpreTHKEe OJBOJEHO Cy pa3MmarpaHe CTyauje Be3aHo 3a: (1) cTpykTypy
TPOLIKOBA Yy MPOU3BOAKU eHepruje, (2) mpuMeHy Mepa eHepreTcke eduxacHoctu y (3)
0OHOBJEMBHX M3BOpa eHEepruje, (4) Xuapo U TepMO POU3BOHY HAMECHCHY H3BO3Y, (6)
KOMIIJyTEPCKU MOJIEN yIpaBibama U (7) peruoHanHe CTpyKTypHe uHTepBeHuuje [171],
y3 KOje ce Tpeiake M Pa3BOj ONTHUMH3AIMOHE METO/e KOjoM OM ce MHUHUMHU3UPAIH
VKYIIHA TPOIIKOBH. TuMH3amuja MeToja 3a JYrOpOYHO IJIaHUPAke EHEPreTUKe ca
Mojenuma W mpeaigorom [172] na ce ykJbydye HOBE EHEPreTCKe TEXHOJIOTHjEe HU
€KOJIOIIKA orpaHuyema. Y paay [173] mpennoxe ce merona cmpe3ama moayia: (1)
0a3ze mopgaraka, (2) cuMynamuja €HEpPreTcKuxX TOKoBa, (3) moTpoime eHepruje, (4)
EHEepreTcKu OunaHc u (5) 3alUTUTY KUBOTHE CPEIUHE y €HEPreTCKH WHGOPMAIMOHU
cucreM. O moceOHOr MHTEpeca MOAYJ CHUMYJalllje €HEPreTCKUX TOKOBAa Ha OCHOBY
KOJer ce€ MO)K€ BPIIUTH ONTUMM3aIMja y a3 JOHOIIeHma ojiayka. Y crynuju [174]
pa3BHjeH j€ CHUMYJAlMOHM MOJIYJI KOju OujaHcupa CyQUIIUTEe HAIMOHATHOT
EIIEKTPOCHEPreTCKN CHCTeMa Ha 0a3u XEYpHUCTHUKE KapaKTePUCTHUHOT JaHa 3a CBaKU
MeceIl, alld OTeT JI0CTa YIPOoUTheHo XeypUCTUKOM ypel)eHOT THEBHOT aujarpaMa Ha JiBa
cermeHTa. OOHOBJBMBHM HM3BOPH €HEPrHj€ CEM XHUIpPO M OWOMace CHUCTEMAaTCKH Ce
n3y3uMajy W3 OwraHca W IUlaHupama crpareruja [175, 176]. Boaehu ce oBum

3aKjbyuliuMa MpCAIak€ CC€ HCIOCTU3amka CBPOIICKUX CHEPICTCKHUX MIUJbEBA HHU Y
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nepuony 2015-2020 [177]. V crymuju [178] mpennaxke ce eHeprercka IMOJIMTHKA
0a3upaHy Ha CyOBEHIMOHHCAHOM JoMaheM JIMTHUTY U 0€3 eMHUCHOHHX OrpaHuyema. Y
crynuju [179] deHOoMeHOIOMKOM METOIOM TpenBHhajy €IEKTPOCHEPIeTCKH MHKC ca
ceera 3 % ynena oOHOBJBMBUX H3BOpa €HEpruje, MCKbyuyjyhu xuapo. ¥V nojeauHum
paloBHMa Ha TEMY CTPATEIIKOr IUIaHUpamke eHepretuke y Penyomauum CpOuju mocroje

MmeToonomke ocHoe [ 180-183] anu ce He pa3pal)yjy kpo3 mozerne.

[Tomro ce eHepretmka Kao 0Oa3Ha WHQPACTPYKTYypHA JENATHOCT IOJUTHYKU
mporJiaiiaBa 3a jeJaH oJ pa3BojHUX npuopurera [176], Kao BakaH acleKT CTPATEIIKOT
wianupama y PenyOnumm CpOuju mpucyTHa je 3abmyma o oboctpanom mehycoOHOM
yTHULI)y Tj. MOCTOjalby IIOBpAaTHE CIpEre MOTPOIIkE EHEprujeé U JIPYIITBEHOT
pou3BOJa y JocajaiimuM pagoBuma [164, 171, 184, 185]. OBa 3abnyna usy3uma
MoryhHOCT 51a ce ocTBapeHO moBehame APYITBEHOT NMPOU3BOAA YIOXKH Y TEXHHUKE
Mepe kKojuma he ce ymTeneTu eHeruja T3B. JEKYIUIOBAHKE pacTa MOTPOIIEE Of pacta
JIPYILITBEHOT TMPOM3BOJAa Koje cnomume [186]. JlekymaoBame pacTa TEOPHUJCKH CY
nokazan [187], a mrTo je u mpakTUIHO BUIJBUBO oA 1970. ronuHa Ha ri00alHOM HHBOY
[188] u 3emspama OEILLJ [189]. HeratuBHOo kopemucanu pacTt notpoime ox 1990.
roguHe Ha npuMmepy PenyOnnke Hemauke [190] cBegoun na je cMamemeM MOTPOIIHHE

Mmoryhe nmosehatu ApyImTBEHH MPOU3BOI.

Kon pa3Boja cTpaTemkor miaHupama eHepreTuke KoJj 3eMajba y pa3Bojy [72] mpennaxe
ce hopMupame MpUBpEeMeHe EKCIEPTCKE TpyNe 3a IUIaHUpama y eJICKTPOCHEPTeTHIIN
3ajeqHO ca CTpaHUM eKCIepTHMa, W Ja Ce 3aTUM H3BPIIM TpaH3WIMja TpemMa
MuHucTapcTBy eHepreTuke U EHeprerckoj areHuuju, aiud TO HUje Ao pe3yiarare y
Peny6mumu Cp6uju. Hakon 2000. y3 nomoh Csercke O6aHke u3palheHa cTynuja OCHOBE
pa3Boja enepreruke [191, 192] yop3o 3atum u Crpareruja 1o 2015. ronune, Takohe Ha
Mel)yHapoIHOM eKCIEePTCKOM HHUBOY XeypUCTUUKUM MeTonama [193, 194], naje npernen
nporpaMa, Mepa M AaKTUBHOCTHM KOj€ C€ MMajy TNpeay3eTH ca WHBECTHLIHOHUM
TpourkoBuMa o1 3.7% yKymHO OCTBapeHor OpyTo ApymTBEeHOT mpowusBoaa mo 2015.
rogunae. CTpaTeku JOKyMEeHTH eHepreTuke Pemybnuke CpoOuje, Hamabe Cy MpaTHId OBY
npakcy MehyHapoJHUX eKkcrepaTta u Kopuiihewma pauyHapckux anata nomyt LEAP-a 3a
u3pany Harmpra crareruje pasBoja eHepretuke Pemybnuke CpoOuje 3a mepuon mgo 2025

ca npojekuujama a0 2030. rogune [44], HanmoHanHu akIMOHU TJIaH 32 OOHOBJHHBE
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uzBope enepruje [195], npeu [196], u apyru [197] HanmoHATHW aKIHMOHU IUIAH 3a

EHepreTcKy e(huKacHOCT.

Hocanamme Ctparerwje mo mpaBWiy cy ce Oasmpane Ha TOCTOjamy JMTHHTa 0e3
y3UMama y 003Up HEroBe UCTPOUIMBOCTH HUTH BPEIHOBAHA MOCIEANIA UCTPOIICHOT
pecypca W HHUCY Cy OJrOBOpPWIICE Ha MHUTAakme KOJUM HWHOBallMjamMa Cc€ TO MOXeE
HajzioMecTUTH. Henayunu, HecBeOOyXBaTHU M HEXOJMCTUYKH MPHUCTYI Y CTPATEIIKOM
EHepreTcKoM mianupamy y Penyomumu Cpbuju nao je xaractpodaliHe mociaenuie ca
pe3yiITaToM Ja €HEepPreTCKe CTpaTeruje He MOTy OJTOBOPUTH 3aXT€BHMA JIPYIITBA HH
EV, y3 cyOBeHLIMOHUCAamE €HEPTeHTE Ca BUCOKUM EKCTEpHUM TpouikoBuma [121]. Llene
eHepreHaTa Koje He OJroBapajy €KOHOMCKO] BPEIHOCTH IPOW3BOAA HE MOTY OWTH
KPUTEPHUjYyM aJIOKalldje OTPaHWUYCHUX pecypca, jep TO JOBOIW JO IOTPEIIHUX
€KOHOMCKHMX CHUTHajla KOjHU HE MOJCTHYY NPHUHIMIT KOMIApaTHBHHUX MPETHOCTH, Beh
u3a3uBajy nasbe TpkumiHe mopemehaje [118]. To mapamurma ce mopa ogdauutd u
TparaTt 3a HOBOM y CMHCIY OAPKHBHX CHEPIeTCKHX CHUCTeMa. Y TEPMOJIMHAMHYKOM
cmucy, OyayhHOCT Halija OJpKHBa je MO YCIIOBOM BUCOKE e€(pUKaCHOCTH KOHBEpP3Hje

pecypca y AoAaTHy MaTepujaiaHy BpeaHoct [198].

2.4. MeTooJioIka OrpaHM4Yema Mmnocrojehux M mpeajor meroje y CKJIaay ca
norpedama.

VY npouecy npukibyderwa EBporckoj yHUjH, TOTPeOHO je KOPUCTUTH pauyHApCKH ajat
3a aHAJM3y ClieHapuja Koju he oMoryhuTH cariefaBame €HEepPreTCKor, eKOHOMCKOT U
€MHUCHOHOTI OMJIaHCa OJUTyKa BE3aHUX 3a ONTHMAJIHU Pa3BO] HAI[MOHAJIHOT €HEPreTCKOT
cucTeMa I0Jl OrpaHUYeHUMa, jep Ou OWJI0 MOTrpemHo NPaBUTH CTPATETHjy €HepreTuke
kojy EY He mnpuxBara mnm Kkoja je HHUje HajjeBTUHHja. [locamammu mnpuctyn y
IUTAaHUpamkby €HEpreTcKe IMOJMTHUKE HHjEe JAa0 OCHOBE 3a OAPKHUBOCT U YCKJahuBame
UJbEBa €Heprercke MoiauThke. (MEHOMEHOJIOUIKM MPHUCTYI, BE3UBAHE IOTPOIIHE
eHepruje u OpyTo JIpyIITBEHOT MPOU3BOJIa H3BOleHEM KaTeropuje enacTHYHOCTH Tpeba
W30CTAaBUTH jep HE MOTY PEruCTPOBATH Kay3aJHOCT HUTH Cy MOAECHHU 32 MOJENIOBamba
EHEpreTCKUX TpaH3ulMja U TpaHcPopMalije eHepreTCKUX CHUCTeMa, HUTH je momohy
BUX Moryhe cariegaTd mocHeAMIle OJUIyKa M JIOHOIIEHE TEXHHMYKUX Mepa.
ExBUIUOpUCTHYKN TPHUCTYN Takohe HHje NPUMEHJbUB KOJ Kpeupama EHEepreTcke

IIOJIMTHKEC Jep ou ce HU3TOBOp HCyCarjamaBama MOTra0 IMpEeNucaTu TPKUILITY.
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OnTUMHU3alMOHU TIPUCTYII Y HPaBLy JUPEKTHOT, HHKEHEPCKOT, TPAXKEHa pellekha M0/
3a/1aTUM OTpaHHYCHUMa OM OMO HAJIIOJCCHU]jH, IO MPETIOCTABKOM Jia je IOTpeOHO aa
Ce CHEPreTCKHM CHUCTeM TpaHc(hOpMHIlEe y cMepy ycariaiiaBama EBporicke eHeprercke

MIOJINTHKE T1a j€ TOTPEOHO UCIIUTATH BUIIIC BapHjaHTH.

[ToTpeOHO je MHBECTUPATH Y CEKTOp EHEPreTHKE TaKo Ja C€ MHHUMHU3UPA]y YKYITHH
TPOIIKOBU M MPUTOM YKa3aTH Ha KapaKTEPUCTHUYHE MPUMEPE W ONTHMAIIHE CIICHApH]E.
[{uss HUje na ce kopunrhemeM BUIIEKPUTEPH]YMCKOT OJTy9UBakha UCKIbYYE TOHOCHOIIH
o/utyKa Beh 1a UM ce Ja mojapika NpUJIMKOM OJuTyurBama. U3 yria Bnage PenmyOnuke
Cpbuje, yKymHH TPOIIKOBH Cy yIpaBJbauka MPOMEHJbHBA, CBE APYTO Cy OrpaHUYEHA.
OCHOBHM LWJb paHTUpama MOTYhHX OIlKja je JOHOIIEHE U Boheme CpelmepouHe
SHEpPreTCKe TMOJIUTHKE, Ha TIEPHOAY JAYXKeM o7 15 roanHa Tako Ja ce MOXE OCTBApUTH
JyTOTOIUIIER-M ONITUMYM jep O ce KOJ KOJ Iepuoja IaHupama Kpahem ol Tpajama
nobapa, oTexano peliaBame OBOr npobiema y OyayhHocTtu. OBakBUM IUIaHHPAHEM
Ouhe MOOOJBIIAHO carie/laBalkbe HEHUX TPOIIKOBA IITO hie NONPHHETH PEATHOCTH U

HU3BOJJbUBOCTH.

W3panga eHepreTckor MacTep IUIaHA M ydemihe y Mporecy je Mo OoOMMy W JeIOKPYry
nocao Biane Penyonuke CpOuje kpo3 MunucrapctBo enepreruke. OaBojeHa m3paja
CTpaTelIKUX JOKyMEHaTa JIOBOJM [0 Tpellaka Mpu JOCTHU3alky ILUbEBa EHEepreTcke
nonutuke [149, 199] a tume m g0 moBehama TpolIKoBa mMa Tpebda MPOMEHUTH
METO/IOJIOTH]Y KOja o0yXBaTa CBE IIMJHEBE YHYTAp JEIHOT CTPATEIIKOT JOKyMEHTa KOjU
Mopa OWTH jeIMHCTBEH W HE3aBUCaH O] u3Bopa (uHaHcupama. OOyxBaTame CBUX
IJbEBA M HUXOBO 33J€HUYKO PEIIABAKE Y METOJOJIOUIKOM CMHUCIY j€ 3HadajHoO jep
omoryhasa cuneprercku eduxar [200]. Merononomku To omoryhasa aa ce TeXHUUYKE
Mepe He OMpajy mpemMa jeHOM LuJby Beh 1a ce octaBu MOTYhHOCT J1a YKOJIMKO HEKa
HEKa Mepa MMa EKOHOMCKM TOTEHIHMjaj Ja ce OH HMCKOPHCTH Yy TOTIYHOCTH 32
ocTBapuBame OMiIo Kor uusba. JJomatHo omoryheHo je mocmarpatu Mel)ycoOHU yTHIA]
TEXHUYKUX Mepa. BaxkHo je na ce He mocmarpa jeaaH CEeKTOp HEro CBH, jep Cy
HAIMOHAJTHY [IMJEBH JEeTMHCTBEHH I1a TIOCTOjH POOJIeM MPEeHOCca HAIIEKHOCTH YIITEIe
u3 jenHor y apyru. EBporicka komucuja ¢uiekcuOuiHa je y TMOreay JOCTH3ama
[IUJBEBA, KPO3 CEKTOPE y OKBHPY 3ajeTHUYKOT HAIIMOHAIHOT €HEPTeTCKOT TUTaHa aJld Cce

cMarpa ga Cy Iopen I/IHBGCTI/IL[I/Ija Y TEXHHUYKEC MCPC CHCPICTCKE G(I)I/IKaCHOCTI/I n
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O0OHOBJBMBHX HM3BOpa €HEpHje MOTpeOHE M CTPYKTYypHE MHBECTHIMje Mely Kojuma u
UHTEJMIEHTHE €HepreTcke Mpexe, jep ce cy [47, 201] mokazanu ymrene eHepruje u

e€MHCH]a, U TTOAPIIKA Y HHTETpalliju BapujaOUITHUX OOHOBJBUBHUX M3BOPA CHEPTH]E.

2.4.1. Orpannyema nocrojehux moaena u meromoJioruja

EnergyPLAN ce mnoka3ao MOJECHUM KOJ MOJEIOBamka OJAPKUBUX HAIMOHATHUX
EHEepreTCKUX CUcTeMa ali Hema MoryhHocT ontumm3anuje mHBectuinmja [202, 203]
IITO je MOTPeOHO KOJ CTpaTeMIKMX AOKyMeHaTa. Tumojoruja mocrojehux o1o3ro Ha

rope mMojena aara je y Tabenu 2.
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TaGena 2 Tunonoruja mojesa 3a CTPATEUIKO IIAHUPAKHE CHEPTETCKUX CUCTEMA.

Orpanunuma HHTenurenTHe
Han CaTtan Eneprercka NOJUTHYKA, HUbeBH | eHepPrerckKe Mpexe ) Becniaran,
Hme HoHa , O0HOB/b | edukacHOCT Yy CMHCJIY oue, HIIP. O3B OnTummauy.l]a AoCTyHaH Wil Tpmumue. Hssop
1 XpOHO HBHU HA CTAHU eHeprercka NOTPOLIH:E, HHBECTHIHje MOCTOjH JTULEHIA TpaHcaKuuje
JIOIIKH NOTPOLI-€ e(uKacHOCT, eMHUCHje HHTErPaJTuHu Ha daKyaTeTy
W LINPe O/IP:KUBOCT NPUCTYN

EnergyPLAN na na na ne' HE na HE na na [51]
BESOM na HE HE HE na HUHTETPaJHU na HE na [85]
Mesap PlaNet na na na HE na/He HUHTETPAJHU HE €6,800 HE [69]

SimREN na na na na na/He JIeITUMUYHO na HE HE
MODEST na HE HE na na/He JIETMMUYHO na HE na [26]
EFOM na HE na HE na/He WHTETpaHU na HE HE [204]
MARKAL/TIMES a HE na na na HMHTErpaHO na €3,775 na [205]
TASES na na na HE HE HMHTETrpaIHO na HE na [81]
RENPASS na na na HE na €JIEKTPUYHA €H. na na na [24]
MESSAGE na HE na HE na HMHTErPaJIHO na na HE [80]
ReEDS na HE na HE na €JIEKTPUYHA €H. na HE na [206]
GENESYS HE na na HE na €JIEKTPUYHA €H. na HE HE [207]
0OSeMOSYS na HE na HE na na na na ue’ [105]
PLEXOS na na na HE na UHTETPAJHU na HE na [208]
NETPLAN HE HE na HE na JIEITUMUYHO na HE HE [209]
LEAP na HE na na na na ne'’ na HE [210]
IPM na HE na HE na JIETUMUYHO na HE HE [211]
HOMER HE na na na na JIETUMUYHO na na na [212]
SEXPOT HE na na HE HE JIEITUMUYHO na HE na [213]
REMIX HE na na HE na HHTETpaJHU na HE HE [76]

18 HU3BOPHO, aJIn je Moryhe HaArpaamboM.

' y3Bopro, moryhe y3 0SeMOSYS
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CoDuMoSO na HE na HE na HHTETpaJHU na HE HE [214]

Green-X na HE na na na JIETIAMUYHO na na na [215]
PowerACE na na na HE HE JIETIAMUYHO na HE na [36, 216]

THEA na na na HE na JIETIAMUYHO na HE na [112]

Switch na HE na na na JIETMMHUYHO na HE na [217]

ok na na na HE na/ue JIETMMHUYHO na HE na [218]

HAE na HE na HE HE JIETTMMUAIHO Ia HE na [219]
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GENOPT je xopumhen y cnpe3u ca LEAP-om [220] u EnergyPLUS [221] anmu He y
Cllyyajy HAlMOHAJHHX EHEPreTCKUX cHucreMa. TuUluYaH ciaydaj KOoJ IJIaHHpama
HallMOHATHUX EHEPreTCKUX CcHucTeMa je Kopuimheme wmertone "omo3mo-Ha-rope" je
KOMOHMHAIMja ca CUMYJAIlMOHUM M ONTHMHU3ALMOHUM MeTojama, Kao U "0Jl03ro-Ha-
noJie" y KOMOMHAIUjU ca eKBIIMOpUCTHIKUM [ 15]. TexHO-eKOHOMCKU ONMTUMHU3AIIMOHU
MOJCNIA Cy MO mpaBuiy "omo0340-Ha-rope" ca HEJOCTAaTKOM Ja MOTY HapyLITUTH
€KOHOMCKH €KBHJIMOpHjyM pa3Boja, 3aloNJbEHOCTH U KOHKypeHTHocTH [79]. Ctynuja
[30] cmarpa HempuMepeHOM MPUMEHY ONTHMHU3ALMOHUX MOJIeNa Yy 3eMjbaMa y pa3Bojy
U3 paszjiora HEJOCTaKa IMOAaTaka, HEPa3BUjEHOCTH TPXKHUINTA M IOCTOjara peajHe
¢yHKIMje onTMMallHE allOKalMje, Ma HWIaK Moryhe je mpUMEHUTH OJ0370-Ha-Tope,
ONTUMU3ALMOHN HAIMOHAIHU eHepreTcku Monen y Penmy6muuu Cpbuju ysumajyhu y
o03up ma cy ueHe oxapehene excrepo [118]. V mpernennom wumanky [23]
MUHUMU3AllMja WHBECTUIIMOHUX W IPOU3BOJHUX TPOIIKOBA Cy y KOH(IHKTY, jep
METOoJla M3y3uMa Kopuliheme OOHOBJBMBHX HM3BOpa CHEPrHje W TPOINKOBE EMUCH]a.
Metony [132] Tpeba ynampenutu na Oyne Moryhe eKOHOMCKHM MOPEAUTH TEXHHUKE
Mepe eHeprercke e(uKacHOCTM ca JAPYrdM TEXHHYKUM Mepama HIp. Tpajmba

0OHOBJBMBHX M3BOpA EHEPIH]€, TPa/liba HHTEKPOHEKITH)E UT/.

2.4.2. Ilpensor Moaena U MeTOAA

[Ipenmer wucTpaxuBamwa Ouhe pa3Boj OpUTHMHAIHE METOJAE 3a MOJEIIOBambEe
NEPCIEeKTUBHUX CLIEHAapHja HAIMOHAIHUX EHEPreTCKUX CHCTeMa KOJU YKJbydyje
CUMYJalKjy ¥ ONTHMHU3AIM]y NPUMEHE TEXHUYKUX Mepa Ha CTpPaHU NPOU3BOJHE,
OpeHoca U TMOTPOLIKkE EHEpruje paaud TPOIIKOBHO e(pUKacHOI ycarjiallaBama

CHEPreTCKe MOJIMTHKE.

CBpxa je pa3BUTH 0003020 HA OO0jde BPCTE, MOOeld eHepeemcKoz cucmemd, ca
MEXHUYKO-eKOHOMCKUM TIPUCTYNIOM OIMCHBAWmY, HA CPeOepOYHOM XOPU3OHTY
IUIAaHUpawka, HayuoHanHoz Teorpadekor oapehema, ca camHom BPEMEHCKOM H
jeoHomauykacmom TIPOCTOPHOM PE30TYIIHjOM, KOJU CEKTOPCKU TOKPUBA KOMMNIEKCHY
eHepeemuxy, ca Ccmamuykum OIHOCOM WHBECTHUIIMOHMX WHTEpBaja, Kopuirhemem
CUMYIAYUOHUX W ONMUMU3AYUOHUX METOIa, W Ca OemepMUHUCMUYKOM METOJIOM

TpeTupama HEU3BECHOCTH.
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OBaj mozaen nmahe MambU HUBO €HAOTCHH3AIIM]E IPENITOCTABKU Y OJTHOCY Ha moctojehe.
Hehe wmmatu mpencraBy HEeHEpPreTcKux cekropa y ¢opmu koja O6u omoryhaBama
MaKpOEKOHOMCKE yTullaje. BUCOK HMBO omHca TEXHOJIOTHja IPOU3BOIBE U MOTPOIIHE
eHepryje, kopuirhemeM npuctymna "ono3710 Ha rope" Tpeba ga omoryhu carjenaBame
pesyirara goHeTux ojryka. [lopex cumynamuoHor, Tpeba peluTH U ONTUMHU3AIMOHU
npobiem noxaBameM anara Ha EnergyPLAN u npuMeHOM cTaTHYKe ONTHMHU3ALHU]E jep
JWHAMHUYKa ONTHMH3alMja je jom yBek u3a3oB [61]. EnergyPLAN kopuctutu kao
alaTKy 3a TOJMIIKbEe CaTHO OWJIaHCHpame TPOIIKOBA, €HEpruje M eMHcHja a 3a/arak
ontuMHu3anMje pemasatu Tpeda pemasatu kopumhemem GENOPT-a. Mopen
TPOIIKOBa Tpeba Ja caJp>K WHBECTUIIMOHU U MTPOU3BOIHU €0 jep ce edekar yBohema
BapHjabMIHUX OOHOBJBUBUX M3BOpa OoueKkyje y oba aena Tpouka. Ca BehoM npumeHom
TEXHUYKHX Mepa OOHOBJBMBUX M3BOPA EHEPTUjE€ U €HEPreTCKe e(PUKACHOCTU OUYEKYje Ce
noBehaBarkbe WHBECTHIIMOHMX TPOIIKOBA M CMAambeHmhe IPOU3BOAHHUX —TPOIIKOBA.
O6jextuBHa (DyHIMja Tpeda aa Oy/ie YKYITHH TOJUIIBU TPOIIAK SHEPTEeTCKOT CUCTEMa a
He creun(uyHN Tpollak mpousBeneHe enepruje [222]. Ox orpaHuuemna nopes HubeBa
ycarjamiaBamba €HEeprercke mouuTuke jom Tpeba nomatu: (1) TexHonomika, (2)
pecypcHa, u (3) moTpommby. PazBoj onTUMH3AIMOHMX alropuramMa M HOBHUX MOZEa
Hehe OWTHM 1IMJb UCTpaKMBama Ma Cy W3a0paHa M CIPErHyTa JBa KOMIUIEMEHTapHa
anara. JletaJbHO pamuwiambUBambe MOTPOILIKE IpemMa MOTpolladkuM ypehajuma
noTpeOHO je paaM carjelraBama edekara ynpaBibamka M 0/3MBa MOTPOLIHE KOJU MOXeE

YKIbYUYUTU (bYHKL[I/IOHaJ'IHOCTI/I HHTCJIMT'CHTHUX CHEPIrCTCKUX MPCKaA.

[TpaBuiHO n3abpaHe TeXHUUKe Mepe Moka3ahe cuHeprercku edekar jep Ha TPOIIKOBHO
epuKacaH HaYHMH 33/I0BOJbABAjJy OTPAaHUYCHA. XEYyPUCTUKOM M300pa TEXHUIKUX Mepa U
CEeKTOpa Yy KojuMa je MHTEH3UTET eMHcHja HajBehu M KOjU Cy HAJaKTMUBHHJU TOKOM
roauHe Tpeba JohM 0 JaKIer JocTU3ama Iuiba ymreae emucuja. Ilogontumaniu
paJlHU pEXXHUMHU, yCIe AeTMMUYHOT aHTa)K0Bamba, Y TepMoesiekTpaHaMma Hehe ce y3etn y
003up. 3a moTpebe oBor Hehe ce KOPUCTUTH MOJEN YHyTap CaTHOT JUCIEUUpama U
TOKOBA CHara u3 pasJjiora 3aHeMapJbUBOT JIONIPUHOCA pe3yaTaTaTuma. Mieja je na oBaj
pan Oyze OCHOBA 3a pa3pady aKIMOHUX IJIAHOBA MOjeJMHUX CEKTOPA, Ca YKJbYUYHBAHEM
TOKOBAa CHara, JETaJbHOM aHAJIMW30M T[POU3BOJHUX TPOILIKOBA, IO3/IaHOCTH,

crabmwiHOCTH UTH. [12] KOje cy 10 cana pa3Bujene [55, 223, 224].
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3. Cnpernytn Moaea pauyHapckux ajgara EnergyPLAN u GENOPT.

W3 pasnora xoju Cy ONHCAaHU y IPBOM M Ha HAYMH KOJU je TPEMJIOKEH y APYroM
NorJiaBJby, y OBoM (Tpehem) mornaBiby MpuKaszaH je CIPErHyTH MOJET padyyHapCKUX
anata EnergyPLAN [51] u GENOPT [62]. Cnpera ce oflHOCH Ha pa3MeHy yJIa3HUX U
U3Ja3HUX TOjaTaka oBa 1Ba anara. Pasmena mopmataka m3mely EnergyPLAN -a u
ONTHMM3AIMOHOT ajiaTa 00aBjba ce pa3MeHOM TekcryarHux (ajmoBa. Tako je moryhe
cripernytd Omino koju cumynanuonu anatr ca GENOPT-om 6e3 momudukanuje u
KOMIIQjiMpamka OBUX ajara. JeAMHHM YCIOB je Ja CHMYJIAlMOHU ajaT KOPHUCTU
TeKCTyalTHU (ajin 3a yla3He MOoJIaTKe, pe3ysiTaTe W jaBJbamke Ipemraka [62] mro u jecte
6uo cmyuaj kox EnergyPLAN-a (Bumetu Jooamax 1. Ilosusare EnergyPLAN-a u
GenOPT-a w Jooamax 2. Ilopyke o ecpewxama u eiemMeHmu ONMUMUSAYUOHOR2

3a0amka).

GENOPT je npensuben 3a npobieme onmumuzayuje Ha 6azu cumyrayuja (sumulatuon
based optumwuzatuon [225]) rae kpumepujymcka QyHKIHMja HUje T[O3HaTa Yy
AQHATUTHYKOM OOJMKY HHUTH je TOo moTrpebno [62]. KopucHuk wmoxe wu3abpaTu
ONTUMU3AIMOHE aNropuT™Me U3 mocrojehe OMOIMOTEKE WM WMIUIEMEHTHPATH CBOjE
[62]. Ako je kpumepujymcka QyHKIMja HEKOHBEKCHA WIM HequdepeHnrjabuiHa Tajaa

ce€ KOPHUCTH reHepann3oBanu Merod Xyk-lIusca [226] wiu xeypuctuke [62].

Ontumuzanmonnm mojnenoM GENOPT (Generic Optimization Program) Oupajy ce
ynpaemauxu eekmopu’’: cHare MojeMHAYHIX SHEPreTCKUX M3BOPA MITH TEXHIUKE Mepe
eHepreTcke e(QHuKacHOCTH 3a CBAaKy TOAWHY W3 IUIAHEPCKOT TMepuoja Tako jaa Oyxe
3a/I0BOJbCHA OCHOBHA M JOJAaTHA oOcpaHuuerba a Kpumepujymcka ¢ynkyuja Oyne
MUHUMAaJNHA. Y OCHOBHA OcpaHuuerba CHanajy OallaHCHA M CTPYKTYypHA Ozpanuuersd.
bamancHa oepanuuera TNpeACTaBibajy H3jeHAYABAKRE MPOM3BOAKBE W TMOTPOIIHE U
TproBama Ha caTHOM HHBOY. CTPYKTypHa ocpaHuuer,a TPEICTaBIba ycCariallaBambe
eHeprercke mnonutuke ca EY. JlomatHa oepanuuersa OAHOCE Ce Ha OrpaHHuYCHA
YApasabaukux — 6ekmopa. 3aJOBOJBEEHE  CTPYKTYPHMX M JIOJATHUX — O2paHuiersd

rapaaToBado je y GENOPT-y a 3amoBosbeme OalaHCHUX oOcpaHuierba TapaHTyje

2 s
% decision vector
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EnergyPLAN. 3a perasbe mporpamckor konaa Bunetu /looamax 3. Ilpoepamcku koo

GenOpt-a.

NnejHo pemewe kopumihema crperayre meroze aaro je Ha Cnunu 1. je mpukazaHo y

pany [63] a nenokymnHa peanm3anuja y paay [227].

3agaTtak ONTHUMHU3ALM)E OAPKUBHUX eHepreTckux cucrema gopmynuuie ce y GENOPT-y.
Kondurypanmjom GENOPT ¢dajnoBa 3anajy ce orpaHuueHha ynpasbaukux eekmopa u
3aeucro npomensusux. OBako konpurypucan GENOPT mo3zua EnergyPLAN koju je
paHuje KOH(UTYpUCAH TaKo JIa ONHUCYje CTPYKTYPY HALIMOHATIHOT €HEPreTCKOT CUCTeMa
U CBE €r30reHe IMpPETIOCTAaBKE O TPOUIKOBMMA TEXHOJOTHja, TOpHBa W EMHUCH]a.
Pesynrar EnergyPLAN-a y Buay roguiimux OWiaHCa €HEpruje, eMUCHja U TPOIIKOBA
yJla3Hu je nojarak y cienehem xopaky ontumuszanuje GENOPT-a, Ha ocHOBY Kora ce
TEHEpULIY HOBU YNpae/baykKu 6eKmopu y CKJIaay ca ONTHUMM3ALUOHUM aJTOPUTMOM.
Oga nporeypa ce Tpaje 0K Ce He 3aBpIId ONTUMHU3ALNja, BUNETH Jodamak 4. H3eneo

expana GENOPT-a.

OnNTUMaNHKU MHUKC

N

Ctﬂrﬂl' = CAPEXEOBO{:RESSDBD' EEEDGD) + OPEXSOBO{:RESSDBD' EEEDBO)

min
RES,00.BE ;5P

Energy Ynpasmauku Gen
PLAN seKkTop (RE, EE, S) OPT
Tpouwkosy, EU2030 v ocTana

npenpougcuparse, (Tab
2.), BunaHcuparse,
€r30reHe NPEeTNoCTaBkKe ...

orpaHudersa Tab.1, ont.
anropuram,
nogellasatsa

Cnuka 1 UnejHo pemieme MeToe ONTUMH3AIM]e OJPKUBUX EHEPTETCKUX CHCTeMa Ha

6a3u cumynanuja [63], 3acHoBaHO Ha [228]
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3.1. OnTMaJIHO IVIAHNPAaKe OAPKMBUX €HEPreTCKUX CHCTeMa
Kpumepujymcka pynximja 30upa yKymHUX TOAUIIBUX aKTYaTU30BaHUX TPOIIKOBA
ONTUMAJIHOT HAllMOHAIIHOT €HEPIeTCKOT CUCTEMa Y MOCIIEIH0j TOJUHE IIIIaHEPCKOT

nepuoa Tpebda na oyne Muaumaisa [63, 227]:

RE_E‘%I%%EPA = ACAPEX(RES' EE, S) + AOPEX(RES' EE, S) (1)

A'(RES, EE,S) = TPES,3,(RES,EE,S) — 0.73 x TPES,03,(0,0,0) < 0,

)

AZ(RES, EE, S) = 0.27 = GFECZO30 - ERES,2030(RES) < 0 (3)
A3(RESI EEJ S) = QCOZ,ZO30(RES' EE' S) — 0.60 * QC02,2009 <0 (4)
0< RES<RES,,,0< EE<EE,,,0< S<Sm. )

r7ie Cy:

A-YKYHHI/I roavuiimbU aKTYaJIn30BaHU TPOIIKOBHU CHEPIETCKOI' CUCTEMA, KpI/ITepI/IjYMCKa

dyHKIHja,

AcapEx -yKyIIHHM TOIMIIBY aKTYaIM30BaHU MHBECTULIMOHH TPOLIKOBH,

AopEx -yKyIIHA TOJUIIBY aKTYaJIN30BAHN TPOU3BOJHU TPOILIKOBH,

TPES»93) - ykynHa npumapHa eHepruja 'y 2030. ronquHu, 3aBUCHa IPOMEHJBHBA,
TPES>930(0,0,0)- yxynHa npumapHa enepruja y 2030. roaunu 0e3 npuMeHe Mepa

EREs 2030 - yKyniHa eHepruja u3 oOHOBJbUBUX M3Bopa eHepruje y 2030. roauHu, 3aBUCHA

IMpOMCHJbUBA,

Oco2.2030 -ykynHa emucuja CO2 y 2030. roauHu, 3aBUCHA IPOMEHJbUBA,

Oco2,2000 -ykyniHa emucrja CO2 y pedepertrnoj 2009. ronunu

RES-BexTOp OOHOBJBUBHUX M3BOPA, CJI000HA TPOMEHIbUBA

EE -BexTOp Mepa eHeprercke e(puKacHOCTH, CJ1000/1Ha MPOMEHIbIBA
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S -BEKTOp CTPYKTYPHHUX Mepa, CII000HA MPOMEHIBUBA

RES,.., EE 4x,Snax -TEXHUYKH TOTEHIM]jAJId Mepa OOHOBJBUBHX W3BOPA, €HEPTETCKE

e(pUKAaCHOCTH U CTPYKTYPHUX MEpa, OrpaHHUCH-C
P -ckyn Moryhux eHepreTCKUX MOJIMTHKA ONHCAHUX TEXHUYKUM Mepama.

Ymrena eHepruje yBOAH C€ Kao ympasmauxka TpoMeHbuBa. OBako je H30erHyTO
BpPEIHOBaE Mepa caMo mpema TpomkouMa, T3B. MAC (Marginal Abatement Cost)
KpuBe, Beh ce IONpHHOC HUXOB JONPHHOC PAHTHpa Y 33/0BOJBCHY CTPYKTYPHHX
ocpanuyerpa. llpemHocT Merone je na He Tpeba HAKHAIHO padyyHaTH TPOIIKOBE
NOjeIMHUX Mepa ma ux cabupath, Beh ce oHe y EnergyPLAN-y ayromarcku pauyHajy
Ka0 000amuu MpowiKogu y 3aBUCHOCTH O]l YIUTeNIe €Hepruje U CHenu(UIHOT TPOIIKa
ymrene eHepruje. M3abpana mepa eHepreTcke €(pHKaCHOCTH TaKO YJa3u Yy YKYITHE
TPOIIKOBE (MHBECTHUILIMOHE M OIEPAIOHE) Ta C€ TaKO OCTBAPYje HEHO BPEIHOBAMBE Y

OJTHOCY Ha OCTaJIe Mepe.

[TpoGiiem ce cBoAM Ha ONTUMATHHU H300D YNPABBAUKUX NPOMEH/bUBUX KOje OMHUCY]Y

Mepe HIIp:
e MHCTalMCaHa cHara BerpoenekTpana 1m.o. 500-5000 MW, ca kopakom 256

e KOH3yM yriba y nomahumucrBuMma m.o. 0-1.5 TWh, ca xopakom 0.25 (koH3yM =

KOH3YMyax - YIITEA)

® TOIJIOTHH KOH3YM Yy CUCTEMY JaJbUHCKOT Ipejama 1.0. 6-9.9 TWhy,, ca kopakom

0.25
®  EIEKTPUYHU KOH3YM 11.0. 35-38.7 TWhg, ca kopakom 0.25
* WUTH

noa oepanuueruma. Moryhe cy MHore apyre mepe, jep oko 700 (cemam CTOTHHA)
ynaza y EnergyPLAN u mwuxoBa JMHeapHa KOMOWHalMja MOTY OUTH ynpasmauxe

MMPOMCHJBEUBE, HCKU O] IpUMEpaA CYy:
¢ 3aMCHa ropuBa U KYIIOBHUHY HOBOI' KOTJIa Y I[OMahI/IHCTBy HIIP. IIpeiia3ak Ca yriba

Ha rac WIN JaJbUHCKO T'pejame, Ipeia3ak ca eeKTPUYHOr I'Pejarka Ha TOIUIOTHY
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OyMIly WIN TIpela3aKk ca eJNeKTPUYHUX Ipejadya BOJE Ha COJApPHE KOJEKTOpe

(Bumeru Jlogarak 2. neo YBoheme Mepa 3aMeHE eHepreHara).

® CTPYKTYpPHE HHTEPBEHIIM]E HIIP. CMambelkhe TEXHUYKOI MHUHHMYyMa, IpPOMEHa

KaranuTeTa BOJIOBa Y HHTEPKOHEKIINjU UT/I.
e 1eHa ropusa, CO,,

e YIpaBJbAUKUX CTPATErHja KAo M TEXHUUYKA WM TPXKHIITHA ONTUMHU3AIHja (BUACTH

Honatax 2. neo IIpomena yrmpaBspadke cTpaTeruje).
* UTI

CBaky o1 ynpasmaukux MPOMEHIBUBUX Moryhe je 3a/laTé U JUCKPETHO HIIP. BETUYHHE
arperara (Bunetu /[odamax 2. 1eo YBoheme CI0KEHUX YINPaBJbauyKUX MPOMEHJbUBHX ).
Jeraspan mpukaz Mepa W oaroBapajyhux ympasmauxux npoMeHJbMBHX Ouhe nar y

cieneheM mornaBiby.

3.2. [Tokperame cumyaanuja paau onTUMHU3aNKje

Pagu ontumunzanuje, GENOPT, Ha 6a3u jeaHOr WiM BHILE yaazuux wiadiou ¢hajnosa,
ayTOMAaTCKU TE€HEPHILIE Ynpasmbauke 6eKmope 3a CUMYNAalMOHU anaT. Ha oBaj HaumH
GENOPT wmoxe na Mmema yrnasne ¢ajnose cumynaionor anara. Kougueypayuornum
¢ajnom, xopucuuk oxapehyje kako he ce nmozuBatu cumynanuonu anat u rae GENOPT

Moxke HahM BpeTHOCT BheroBe KputepHujymcke Gpynkuuje (Buaeru Joaarax 1).

Llabnon ynasne ¢ajnose npaBu KOPUCHUK TakKo IITO Komupa nocrojehu yrazuu ¢ajn n
U3MEHH Ta Tako Ja JeUHUILE Ynpasbayke NpomeHbuee KOpUuhemeM KIbyYHHX peyu.
GENOPT oHpa Mema Te KJbydyHE pEYM ca HYMEPUUKMM BpPEJHOCTHMA U Tako
ayTOMaTCcKu Kpeupa cepujy yaasuux ¢pajnrosa. Kopunthewe GENOPT 3.1.0 3a
ONTUMM3AIIM]y UHBECTHULIM]a Y CIIPE3U ca cuMynaTtopoM npousBoame EneryPLAN 11.2,
noTpeOHO je KOH(UTYpUCcaTH ynazuu wabioH ¢hajn 'y KOME je Ha3HaueHO Koje O
ynazuux tpomeHsbuBUX y EneryPLAN he Outu kopumhene kao ympasmauke
npomensbuBe Yy GENOPT-y, u To nedunucaru y komanonom ajiny, suaetu lonarak 3.
[IpomeHa BpemHOCTH ynpassayke TPOMEHJBUBE O]l JEAHOT 1O Jpyror Kopaka

ONTUMM3AIIH]E a TUME U V/Ia3He TIPOMEHJBHUBE O] je[lHE 10 Apyre cumynaiuje, oapehena
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je ONTUMHU3ALMOHUM aJIrOPUTMOM KOjHU je Takohe AePuHHCaH y KomanHOHom Gajiy,

Hooamax 3. Bpoj xopaxa onmumuzayuje o02osapa 6pojy cumyrayuja.
M3BpiaBame CBaKOT KOpaKa ONTHMHU3AIMje CBO/IU CE Ha!

® TeHepucame yraszxoe dajia,
® TI03WB CUMYJIAIMje U YeKame (ajioBa ussewmaja v pe3yimama CUMyJalje u
® UHTamC 3HAYAJHUX MOJAaTaKa 3a KpUTEePHjyMCKy QyHKIHjY U3 dajna pesyimama

CUMYyJIaIuje.

3aBpH_ICTKOM CBUX KOpakKa OHTI/IMI/ISaHI/IjC, HJIKM TPCUIKOM Y H3BpIHIaABAKY, I'CHEPHUIILY CC

¢ajnoBU KU3BeEIITaja U U3J1a3a ONTUMH3AIK]E KOJU TOKYMEHTH]Y CBaKU KOPaK.

HauuH Ha K0ju ce 03KBajy cuMyJaluje ONucaH je y kongueypayuonom dajay. OBne ce
UMJIMIMTHO HaBoje MMeHa Qoiaepa u (ajiioBa Koju ce KOPUCTE Kao yia3 M u3ja3 U3

GENOPT-a, 10k ce eKCITUIIMTHO HABOAM ITyTamka O CUMYJIAI[HOHOT aiara.

Cepxa unuyujanuzayuonoz ¢ajna je na ce eCIVIMIUTHO HaBedy aJpece KOpHIIheHUX
yaazuux 1 usnaznux ($Hajiuosa pagu MOKpeTama CUMYJIalnje U padyHamba KPUTEPH]jyMCKe

dbyHkmje. Y memy je pearuzoBaHa U kpumepujymcka GyHKuuja, BUaeTH Jooamax 3.

3.3. ITocraB/bame mpodseMa ONTHMHU3ALMje MHBECTHHHje KOX OIPKMBHUX
HANMOHAJIHUX eHeprerckux cucrema y GENOPT-y

[TocTaBKka MHBECTUIIMOHOT ONTHMH3AIMOHOT MPOOJIeMa KOJ OAPKMBHX HAIMOHATHUX
eneprerckux cucrtema y GENOPT-y cBomu ce Ha nepuHUCAE Kpumepujymcke
byHumje, ocpanuyerpa, ynpaswbaukux M 3a6UCHUX TIPOMEHJBUBHUX KOH(UIYypaIyjoM
¢ajnoBa omMcaHuUX y MPEXOJHOM MOANOrIaBby. Huje MOBOJBHO camMO MOCTaBUTH
ONTUMU3ALMOHN IpobsieM, Beh je MmoTpeOHO KOPUCTHTU TMpenodpaay M HaKHAAHY

o0pany na ce oBaj mpoOIeM OIHUIIIe.

3.3.1. MuHMMH3a1Hja YKYITHUX TPOLIKOBA, KPUTEPUjyMCKa PyHKIH]ja

3a ONTUMaJlHM HAIMOHAJIHU EHEPreTCKH CHCTEM, YKYIHHM TPOIIKOBH HAaKOH
IPUMEHEHUX TEXHUYKUX MEpa CEHEPreTCKe IOJIMTHKE Cy MUHUMalIHHW. YKYIHU
TPOIIKOBU HAI[MOHAIHOT €HepreTcKor cucrema mipauyHatu y EnergyPLAN-y cactoje
ce u3 uHBectuimonux, eHr. CAPEX wu mpousBoguux, enr. OPEX koju ykipydyjy:

TPOLIKOBE TOpUBa, BapHjabuiiHE U PUKCHE MPOU3BOJIHE TPOLIKOBE, TPOLIKOBE TProBama
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€JIGKTPUYHOM eHeprujoM u Takce Ha emucuje CO, cBenene Ha roguny. Kpumepujymcka
dbyHkMja neduHucana je y uruyujarusayuonom hajny, Buaetu Jooamax 2, Kao cyma

TPOIIKOBA KOju ce Mory Hahu y uznaznom dajny EnergyPLAN-a.

3.3.2. U300p onTUMAaJIHE MOJMTHKE, YIIPAB/baYKe IPOMEH/bUBE

Ynpaswauxe npomenmuse, koje cy TEXHUYKE MEpe €HEPTeTCKE MOIUTHUKE: OOHOB/BUBUX
U3BOpa EHepruje, eHeprercke e(UKacHOCTH M CTPYKTypHE, TpyHHCaHe Cy Yy TpHU
ynpasmwauka eekmopa RES, EE u S. Mlme, noueTHa BpeiHOCT, 10Kka U TOpHa I'paHuLa
(orpanudeme), natu cy y komanonom ¢dajiy, Honarak 3. CBe ynpasmwauke npomeHbuge

CY KOHTHHYAJIHC, Maﬂaje MOTyYy outu 3a1aTC U JUCKPCTHO.

YKYHHG ymreae eHeerje MCpaMa BCKTOpa CHCPICTCKC e(bPIKaCHOCTI/I Ha CTpaHHU

MMOTPOLILEC:

Savingsiotar = z Savings;
i €EE ©)
noTpeOHO je MOoCceOHO M3pAavyyHATH jep C€ TO KOPHUCTH 3a padyHama 02paHuyerba KOJ
3a6UCHO npomeHmusux. PadyHame 000amHux mpowikoéa YIPaBJbAYKHX BEKTOPA
eHepreTcke e(pUKacCHOCTH M CTPYKTYpHUX, Ouhe mpHKazaHO y jeIHOM oj cienehux

noAamorijiaBJba.

3.3.3. YcarnamaBame MOJHTHKE, MMIUIEMEHTAHMja OIPaHMYEHAa 3aBHCHO
NpoOMeH/bMBHX, HAKHA/IHA 00paja (post-processung)

Kopucauuin GENOPT-a ynyhenn cy Ha HMIJIEMEHTAlM]y OTpaHHUYEHA 3d6UCHO
npomenmueux Tpeko ¢yHkuuje meHana (wim Oapujepe). OBa mpouenypa yBOAU
ocpanuyerba 'y xpumepujymcky ¢(yHxuujy. Hajmpe ce cBe jeqHaumHe OrpaHHueHa
HaIUIly Tako Ja je Ha JiecHoj cTpaHu Hyna (0), jenHaunHe 2-4, a 3aTUM Ce MHOXE ca
HOBOM MPOMEHJFUBOM T3B. JlarpaH>xOBHUM MyJNTHIUIMKATOpoM [229] Ha cnenehu HaumH

[62]:

3
flu 2 f0)+ p . max (0,410 )

TJzie Cy:

f(x, 1) -HOBa KpUTEpHjyMCKa ByHKIH]a, Koja yKIbydyje QYHKIH]y MeHana,
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f (x) -opurunanHa KpuTepujymMcka QpyHKIHja,

U -JlarpaHKoB MYJITHUILTHKATOP,

A*(x) -cTpyKTypHa OrpaHHYEH:a, 3aBUCHE IPOMEHIbUBE,
Al(x) -3a TPES orpanuueme (0Aropapa jeHaulHu 2.),
A?(x) -3a RES orpannueme (0arosapa jeJHauMHU 3.) U
A3(x) 3a CO, orpannueme (0arosapa jeHauuHu 4.).

OBako HamucaHe jeqHauuHe YyBoue ce Yy unuyujarusayuonu ¢ajn GENOPT-a
kopuirhemeM T3B. HaKHaIHE o0pajie (post-processung) Koja je npukazana y Jooamxy 2.
OnTumMu3anMoHe NpoIeaypa, y Kojoj paHuje neduHHcaHa OalaHCHA ocpaHuuerba
00e30ehyjy na ce mpomMeHe y pyHKIMjaMa OrpaHuYCHha Ha CTPaH! MOTPOIIke "Buje" Ha
CTpaHH TPOU3BOAKE W OOPHYTO, HACTAaBJba CE JIO 3aJI0BOJbEHA CBHX CTPYKTYPHHX
ocpanuyerba ca 3axTeBaHOM TavHolnhy. OBakO ce MOXE JECHTH Ja y TPEHYTKY
JIOCTH3amba TOCIEIEr, HeKa O] ocpaHuuersa Beh Oyay npemaimieHa. OrpaHuuerna

VIPABHAYKUX NPOMEH/bUBUX YBOJE c€ Y kKomanoHom Bajiy ([Jooamax 3.).

3.3.4. JlonaTHU TPOILIKOBM, Npea 00paaa (preprocessung)

HHooamuu tpoukoBu (Buaetu Jooamax 2. neo Yeoherwe 0odamuux mpoukosa) KoJ
TEXHUYKHUX Mepa eHeprercke e(UKacHOCTH U CTPYKTYpHMX Mepa yBOJEe ce
kopumtheweM Tpen odOpaae. Y CYNpPOTHOM, MOJ MPETHOCTaBKOM MHHHMMM3AIM]je
TPOIIKOBA Ka0 Kpumepujymcke QyHKIUje, HUXOBE yNpassbayke MPOMEHIBHBE, OU YBEK
6une uzabpane. Y npexn odbpanu, dooamuu TPOIIKOBU pauyHajy ce Ha OCHOBY je/THAUYMHA

y ynpaemauxkom Gajily Koje cy THMa:

Capp = EEgpeciric * (CAPEXg + OPEX; ) (8)

rJie Cy:
C,pp-OJJTATHU TPOIIKOBHU KOJT TEXHUYKUX MEpa eHepreTcke epuKacHOCTH,

EE¢pecific-yliTea €HEPrUje yCiIe TEXHUUKUX MEPA EHEPTeTCKE €MKACHOCTH,
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CAPEX, -cnenubuYHM HMHBECTULIMOHM TPOILIKOBU KOJ| TEXHUYKE MEpe EHEepreTcke

e(huKacHOCTH,

OPEX - cuneuupu4HN EKCIJIOATAllMOHM TPOIIKOBH KOJ TEXHMYKE MEpE CHEPreTCKe

e(pUKaCHOCTH,

U 3aTUM ce ynucyjy y yraszue ¢ajnoBe EnergyPLAN-a mpe mokperama cumylaimyje,
KaKo je mpeaBul)eHo wabnonckum yaaswum hajaom. Jooamuu TpomkoBu oapeheru cy
WHBECTUIMOHUM TPOIIKOM, ONEPAIMOHUM TPOIIKOM (OOMYHO je Hyla) M >KMBOTHUM
BEKOM TexHWYKe Mmepe. OBa Meronma omoryhaBa padyHame O0odamHux TPOIIKOBA 3a
HEKOJIMKO Pa3MYUTUX (IO JECeT) TEeXHUYKH Mepa EHEeprercke e(PUKACHOCTH WIIH
CTpYKTypHUX Mepa. Jlajbe je moTpeOHO 3a CBaKy 011 Mepa JAe(PUHHUCATH U FeH TEXHUYKU
noreHujan. Mepe 3amene (M3) eHepreHaTa yBOJE C€ CMambHBaHEM CYOCTUTYHUCAHOT
y3 TPONOPIHOHATHO MoBehambe CyOCTUTYEHTHOT CHEpPreHTa y3 MPETIIOCTAaBKY jeIHAKe
¢unanmHe enepruje. OBe Mepe Takohe MOTY MMaTH dodamue TPOIIKOBE HIIP. HOBOT
ypehaja u TpomrkoBe MpuKJbydewa. [Ipunrkom yBolhema Oullle pa3TuauTUX TEXHUUKUX
Mepa eHeprercke e(pUKaCHOCTH 3a MCTU €HEPreHT MOTPEOHO je 00e3BEAMTH Ja HUXOB
30up Oy/Je Mamu WIH jeHaK MOTPOIIKkHU. M3 Tor pasnora ce 3a CBaku O] eHepreHara
noceOHO pauyHa 30up ymrene. Kog cTpykTypHUX Mepa HEMa JUPEKTHUX KOPUCTH allu
Ce BUXOBH JONPUHOCU MOTY BPEIHOBATH KPO3 MOOOJbIIAKE Kpumepujymcke QyHKIM]je

U pellakcalujy oepanuyersa.

3.3.5. YBoheme TeXHHUKHX Mepa eHepreTcke e()uKACHOCTH U CTPYKTYPHHX Mepa

Kao mro je cnoMeHyTo, TEXHHUYKE Mepe EHeprercke e(UKacCHOCTH MOTry OHTH:
texHojomke mepe (TM) Koa Kojux ce yBOAM HOBa TEXHOJOTHja U Mepe 3aMeHe
eHeprenara (M3) T1j. mpenacka ca JeJHOT Ha ApPYru eHepreHT. Tako Ha mpumep mnocie
TexHojomke  Mepe  ymrena  (SavingCoalRef) u  3ameHe  eHepreHara
(SwitchCoalBiomass, SwitchCoalGas) 3a ynpaBspauky NpoOMEHbUBY HOTPOLIEKE yIiba y
cekTopy aomahuHCcTaBa 3a cBaky cienaehy urepauujy pamu ce mpen obpaaa. Hose
BPEITHOCTH TIOTPOIIHE CHepreHara OruomMace M raca J0/ajy ce Ha BHXOBE J0Ca/Iallbhe
noTpornimke. Takohe ce Bpiu npen 00paja U akTyainu3annja YKYITHUX HHBECTUIIMOHUX U
OTEepallMOHUX KOMITOHEHATa JOJaTHUX TPOUIKoBa (BUIETH /[odamax 2 neo Yeohere
Mmepa 3amene eHepeenama). CMambemhe MPOU3BOJIIE TOIUIOTE y CEKTOPY JaJbHHCKOT

rpejama YBOIM C€ Kao TEXHOJIOMIKA Mepa: yHampehemeM TOIIOBOAa paadl CMambeHmha
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TPaHCIIOPTHUX ryouraka (SavingHeatNetw), €HEPreTCKOM CaHaIljoM
BUIICTIOPOJUYHUX  3Tpaja pagd CMambemha HUXOBE  TOAMIIE  MOTPOLIHE
(SavingHeatRef) um yBohemeM HWHIYCTPUJCKHUX TIOCTPOje€Ha 3a KOMOWMHOBAHY
MPOU3BOJIbY €IEKTPUYHE W TOIUIOTHE EHEpPruje y CHCTeM JaJbHHCKOT TIpejamba
(Industral CHP). OBne ce Takohe yBome oOodamuu TPOIIKOBU. YIITEIa EICKTPUUHE
enepruje yHanpehemem enektpuune wmpexe (SavingElecCable ) xao TM u M3
€JICKTPUYHOT MHAMBUAYATHOT AasbUHCKHM rpejameM (SwitchEHDH) yBoxe ce nHanmmk
Ha nipetxoaHe (e.g. SavingHeatNetw and SwitchCoalBuomass) ctum 1mito je motpedHo
JOJJAaTHO YMAamHUTU TOTPOIIY eleKTpuuHe eHepruje y ElectricutyDemand cextopy
EnergyPLAN-a. Mepa 3ameHe eIeKTPUYHOT WHAWBUIYAIHOT Tpejada BOJE COJIAPHUM
konektopuma electruc (SwitchElecSolarWH) yBoau ce mpeko moniomue nymne y
unousuoyannom cekmopy EnergyPLAN-a ca jeaunuynom edukacHomhy. CTpykTypHa
Mepa, yrnpasibuBe norpommse (DemandResponse) yBomu ce ycBajameM pacoiOKHBE
dnekcubuiHe eHepruje y Toky 24 cara (total flexuble energy durung one day) n npen
obOpanom ¢rnexcubunue cHare (maximal load) npu cBakOM cClHEHapUjy YINOTPEHE OBE
mepe. JlogaTtHo je moTpeOHO 0] CTaHe ONTUMU3AIMOHOT AITOPUTMA H3a0bpaHe KOJIUYMHE
yIpaBJbUBE TOTPOIIHE y OAHOCY HAa TEXHWYKH TMOTCHIMjAT, OJY3E€TH O]l YKYITHE
HEYyIpaB/bUBE TMOTPOIIKE. YIITela MNPUPOAHOr Taca y uUHAycTpuju kKao TM
(SavingGasInd) yBoam ce cmamuBameM NOTpolnme (industry sector) y3 doodamme
TPOIIKOBE. 3aMeHa EHepreHara y cekTopy caoOpahaja W3 Ju3en Ha eJIEKTPUYHY
eHeprujy, ynpasmauxa npomensbuBa (ElecPHEVSmart), yBoau ce kao wuzaBojeHa
NOTPOIIkHA Y3 M3Y3UMamke U3 HEYNpaBJbHBE NMOTPOIIKE y mpen obpamu. JloxatHo, Ha
0a3u ucre moTpede 3a TpaHCHOPTOM mMpen oOpalyje ce ymrena y au3eny W JoJaTHa
MOTPOIIHa eNeKTPUYHE eHepruje. Ha kpajy cy yBOoAM M KamalnuTeT MpPUKJbyuYerma Ha
ENeKTPUYHY MPEXYy, KamaluTeT eKBHUBAJICHTHE OarepHje Kao U JOJATHU TPOIIKOBU
takohe y mpen obpanu u Ha 0a3u Opoja moAaTwX eNeKTpUYHHX Bo3wia. Jlpyra mepa
3aMeHE €HepreHTa OJHOCH ce Ha 3aMeHy au3ena ouoamsenom (BioDiesel), u ykmbyayje
TPOIIKOBE rpajme papuHepuje. TexHHUke Mepe eHepreTcke e(pUKacCHOCTH Ha CTpaHH
MPO3BOJKE MMAjy NBe Moryhe BapHjaHTe: MPECTaHAK paja CTapux HeePUKaCHUX
jemununa (oldTPPsize, oldCHPsize) u rpaamy HOBUX eQHUKACHUX jeIMHUIA

(newTPPsize, newCHPsize). Oe npomene npaheHe cy MIpOMEHOM CHare €KBUBaJICHTHE
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TEPMO U KOMOWHOBAHE E€JIEKTpaHE 3a MPOU3BOAKY TOIUIOTHE W EICKTPUYHE SHEpruje,

KOj€ MpaTu ¥ MpOMeHa TEXHUYKOT MUHUMHUYMa:

TPPmin,new = 0.3 * TPPmax,new + 0.6 * TPPmax,old (9)

jep cy crape enekTpaHe Mame (DIeKCHOWIHE y OJTHOCY Ha HOBe (0BJE je ycBojeHo 0.6 u
0.3 y omHocy Ha mpojekToBaHy cHary). [IpoMeHOM CTpYKType €KBHUBaJCHTHHX
eJIeKTpaHa Mema ce M e(PUKACHOCT MPOU3BOAKE (BUIETH U /Jodamak 2 neo Yeohere

CJIOJICEHUX Ynpas/baA4KUux I’lpOMeHﬂ)MGuX)Z

ZTPP Pmax *MNel

ZTPP Pmax

(10)

Nrppel =

CrpyktypHa Mepa mnoBehama KamamuTeTa WHTEPKOHEKIHMje, YBOAM ce Ha 0asu
0odamuux TPOUIKOBA padyHajyhu NpOCEYHO pacTojame CYyCeIHUX TJIaBHUX IpajoBa

Ba3/IyIIHOM JIMHUJOM U crienuuyHux TpommkoBa MW *km:

HVACspefific costs per MW = DiStanceaverage * HVACspefific costs per MW xkm (1 1)

CtpykTypHa Mepa U3rpaJmhe CKIATUINTa €JIeKTPUYHE eHepruje, Ha 0a3u ITyMITHO
aKyMyJaIlMoHe elleKTpaHe, YBOAHM CE€ MPEeKo yIpaBibauke MpoMeHsbuBe (StorageP) u

npen 06paz[0M KarmanuTeTa 3a CKIaIUIITCHC.

JletaspaH mperiesl yBeleHUX TEXHUYKUX Mepa y Ouhe npukazan tabenapHo y cineaehem

MOorJIaBJbY.

3.4. ONTUMHU3aNMOHHU AJITOPUTMH

3a pemaBame BUIICIMMEH3HOHOT ONTHMH3AIMOHOT Mpo0iIeMa Mpernopydyje ce METO.
reHepanm3oBaHor Xyk-[luBcoBor amroputma [226] koju mipeaBubha Kopuitheme
KOHTHHYJAHUX YIpPaBJbauyKuX MNpoMeHJbHBHUX. IlpernusHoct anroputma Moryhe je
NOJeIIaBaTH MPEKo MapaMmerapa y xkomaxoHom (Gajiny: MakCUMajiHH Opoj uTepaiyja,
MaKCHMaJHHU Opoj jeIHaKuX pe3ynrara, Jenuialn (puHohe mMpexke, eKCIOHEHT (puHohe
Mpexe, HHKpeMeHT (puHohe Mpeke, Opoj penyKiuja ayxuHe kopaka. M306op anroputma

IPUMEPEH j€ MO IPETHOCTaBKOM J1a je kpumepujymcka GyHKIMja KOHBeKcHa. Moryha
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je I/IMHJICMGHTaI_II/Ija OBOI' aJIrOpuTMa Ca BHUUICCTPYKHUM IIOYCTHHUM YCJIOBHMa IITO

CMamyje BepOoBaTHONY HEMPOHAIAXKEHa III00ATHOT MUHUMYMA.

3.5. CBoheme yKynmHHMX TPOILIKOBA HA TOAMHY

[TojaM yKyImHUX TPOIIKOBA HAIMOHAIHOT EHEPreTCKOI CHCTEMa je¢ CIIOKEH M HHje
er3aktHo onpeheH. Ilopen enemeHara TpoimikoBa Koju Cy oOyxBaheHH pa3iukyje ce u
MeToe Kojuma ce oHHM pauyHajy [230]. IIpukazanum MeTo] onTHMH3aLMja HAa 0a3u
cuMyJaluja, 3aCHUBA ce Ha pe3ynrary koju aaje EnergyPLAN a To cy akTyanu3oBaHu
TPOIIKOBU CHCTEMa CBEJCHM Ha ToJuHy. VHBECTHIIMOHHM JI€0 CBOJIU C€ Ha T'OJUILIHE
pare ca YyCBOjEeHOM HMHTEPECHOM CTOIIOM 3a CBAaKH OJi eJieMeHaTa HallMOHAJTHOT
EHEePreTCKOr CHCTEMa Ha YCBOJEHOM KUBOTHOM BEKY, 03 ocTaTHe BpeaHoCcTH [S1]:

i * CAPEX
AcapexE = -+ (12)

rJie Cy:

Acapex p-MHBECTHIIMOHM TpPOLIAK eleMeHTa E cBeleH Ha TroJMHy, TOJUIIEA para,

aHYUTET
[-TOJIUIIEbA CTOIA AKTyaJIn3allyje, KaMaTa
n-0poj roauHa, )KUBOTHU BEK.

QOUKCHHM OTEpalMOHM TPOIIAK pavdyHajy ce Kao (UKCHH IMPOIEHAT WHBECTHUIIMOHHX
TPOIIIKOBA, a BapUjaOWIIHU OJIrOBapa TOIUIIHEM OWUJIAHCY JaTe TEXHOJIOTHje. YKYITHU
TOJMIIKBY  TPOIIKOBU JI00Mjajy ce Kao 30Mp TOAMIIBUX TPOIIKOBA €JeMEeHaTa.
TpomkoBu TproBama €HEPrujoM payyHajy ce TOKOM cumyinanuje. OBakaB MeETOX je
M10j€IHOCTABJbEHE PEATHOT €KOHOMCKOI Mpo0jeMa, ajld Aaje YHUPOPMHU MPUCTYI y
€KOHOMCKOM BPETHOBAY PA3IUYUTHX TEXHOJIOTH]ja. MeTo KOju OM YKIbYYHO CBONEHE
CBUX TpOILKOBA Ha cajallkby UM Oyayhy BpeaHOCT, pauyHame OCTaTHE BPEIHOCTH,
y3€0 y 003up MmoJaTKe O MyHITaly y MOTOH UTJ. IITO OM JI0JaTHO YCIIOXKUIIO MPOOIIeM.
Hcto Baxku 3a n300p cBohemwa Ha MoveTak, CpeiMHY WM Kpaj TOAMHE, 3aTUM Tpajame
U3rpaame UTA. TadHOCT MeTo/e padyHama YKYIMHHX TPOIIKOBA HHUjE TPEAMET OBOT

HUCTpaXXuBamba U MOXKE CC nosehatu HaKHaaHO KOpI/IIJ_IheH)CM CHO)I(CHI/IjPIX METOAa.
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[IprMEHJBMBOCT CIPETHYTE METOJE NpUKa3aHE Y OBOM IOTJIaBJby j€ TeHepaiHa. Y
cnenehum mornaBibuMa Ouhe MpeacTaBIbeHH PE3yJITaTH MPUMEHE CIPEryTe METoJNIe 3a
JIBa BpEMEHCKa XOpHU30HTa ycarjamaBama eHeprercke nonutuke EY y 2030. u 2050.

TOJIMHHU Ca CTYyIHjoM ciy4daja 3a Penmybnuky CpoOwujy.
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4. TeXHHYKO0-eKOHOMCKHU ONTHMAJHM CIEHAPHO OP:KHBe eHepreTcKe MOJUTHKE Y
3eMibama wianunama EY umajyhu y Buay pecypce u pacnosio:KuBOCT TEXHOJIOTHja
ca npojexkuujoMm 3a mepuox A0 2030. roauHe M aHAJM3a OCET/bUBOCTH: CTyAHja
ciayyaja Penyosiuke Cpouje.

Moryhe je n3abpatu ynpaBibadke MPOMEHJBHBE Ca PEATHUM OTpaHHYCHHUMa TaKo Ja
MUHHMH3HUPA]y KPUTEPUJYMCKY (YHKIHM]Y YKYIHUX aKTyalIW30BaHUX TOJUIIIUX
TPOIIKOBA HAIMOHAJIHOr eHeprerckor cucrema PenyOnuke CpOuje y3 3a10BOJbEHE
OrpaHHYEHa ycarJlallaBama eHeprercke noiautkuke ca EY. EkoHoOMcku onTumManHu
CIICHApHO pe3yNATaT je METOJ€ ONTUMH3alHje Ha 0a3u cuMyJalHja NpU YCBOjEHUM
NpeTHOCTaBKaMa IPOTHO3€ I[Ie€Ha, MPOIeHa TEeXHWYKUX IMOTEHIMjajla M TPOTHO3a
HOTPOLIKE. YKYMHM TpPOIIKOBH, HAauMH OCTBapuBama EHEPreTCKOI U EMHCHOHOT
OunaHca koju je ycarmameH ca mwbuBuMa EY 3a 2030, HauumH 3a70BOJbEH-a U
npeMalemka OrpaHruyueha, U n300p yIpaBJbauyKuX MPOMEHJBHBHUX 3aBUCH O] TIPOTHO3A U
nporieHa. Pangu cmamema HeoapeheHOCTH Koje M3 Tora mpowusmiaze Ouhe mpuMemeH
METOJl aHaiuse ocemapusocmy U KOpHUIINeHO YKYMHO ocaM (8) cieHapuja 3a koje he
6utn ¢ukcupaHe mpernocTaBke. MexaHM3aM E€KOHOMCKHM ONTHMATHOI 3a/l0BOJbEHA
orpaHuYera OOMYHO je TakaB Ja Ce NMPUMEHY)y HajjeBTHHHjE Mepe KOje HajBHUIIe
JOTIPUHOCE JIOCTH3aly 3a/laTuX IMJbeBa y MEpPU y K0joj TO oMmoryhaBajy HHUXOBH
noreHujany. [1omTo HeKe TEXHHYKE Mepe Kao pPe3yiTaT MMajy 3aJ0BOJHEHE CBAa TPH
Jba HUXOBA MPUMEHA MOXe OUTH HACTaB/beHAa HAKOH 33J0BOJbEHA MPBOT U IPYror
ba YKOJIMKO je TO HajeKOHOMHUYHHMje. Tako NOTEHIMjal HEKUX Mepa MOXe
UMIUTMIIATHO OTPAHWYHUTH TPUMEHY JPYTHX, Makbe €KOHOMHUYHHX Mepa. Cumynanuja
NprUMeHa CBaKe TEXHUYKE Mepe mpeMa N300py ONTHMH3AUOHOT anara Ouhe n3BeneHe y
OPEeTXOAHO JePUHHUCAHUM JAUCKPETHUM KopauuMma. OBae je u300p yHpaBibauKux
IPOMEHJbUBUX Ofipel)eH XEeypHCTHKOM €eKCIIepTCKe NpoleHe HajBehux OueKnBaHUX
JIOTIPUHOCA HIIP. MEPE y CEKTOpY Koju mma HajBehu ¢akTop ucKopuinhema TOKOM

roJMHe, 3aMeHa eHepreHara ca Hajsehom crienupuyHOM eMUCHJOM UT/.

OBaj mpucTyn je OTBOPEH, jep KaHAWIyje CBE TEXHUYKE Mepe na Oymay u3adbpane. OBaj
OPUCTYN THMA HEJeAHAKOCTH omoryhaBa na Hera orpaHuuema Oyay NIpemalieHa.
3agarak THma jeaHakocTH je Takohe wmoryh. OBaj Tunm 3amatka  omoryhasa
UCTPaXHBamkE, OOPHYTOT MpoOJieMa: 3aJ0BOJHECHE CBA TPU OTPAHHUYCHA MPOMEHOM

€KOHOMHUYHOCTH MOjeIMHUX YIPABIbAYKUX MPOMEHIbUBHX.
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4.1. Erzorene npermnocraBke

Ersorene mpermocraBke Ha KojuMma he ce M3BpIIaBaTH CUMYJAllyje 3aCHUBAJy cE€ HA
nporHo3ama u Omhe mpezacraBibeHE NIETaJbHO y OBOM moriaBiby. OHe ce OfHOCEe Ha
NPOTHO3€ IIeHAa EeMHUCHja VYIJbeH JUOKCHIA, CHEepreHara W OmpeMe, 3aTuM
MPETIIOCTAJHCHOM TEXHUYKOM IMOTCHIHMjally OOHOBJBMBHX W3BOpa €HEPruje W Mepa
eHeprercke e(ukacHOCTM M Ha TporHo3ama mnotpommke. [lomTo je HeoapeheHocT
BelMka Omhe npuMemeHa MeToja CIIeHapuja Tako jJa oOyxBatu mTo Behu Opoj
ouekuBaHuUX BpeqHocTH. Ha Cnuim 2 npuikaszaH je HauuH rpal)ema clieHapujaa er3oreHe

MPETIIOCTaBKe O ClieHapujuma nate ¢y y Tabenn 3.

Cnuka 2 Jloruka rpalhema cuenapuja.

Tab6ena 3 Er3orene npernocraske 3a ciieHapuje 0-8 3a 2030. roguny.

Je”i‘l“”” 0 I 2 3 4 5 |6 | 7 8 | ssop
IIpoceuna nena eJieKTpHYHe eHepPruje €/MWh 67 67 67 67 33 100 | 67 67 67 [231]
Ynpapbauka cTpareruja TPKHIIHA
Kamara % 5 5 5 5 5 5 5 5 5
CO2 Takca €n 30 15 30 45 30 30 30 30 30 [223331]_
Yram €/GJ 3 3 3 3 3 3 1.5 | 45 4.5
Jlox yme €/GJ 11.9 11.9 | 119 | 119 | 119 | 119 | 6.0 | 17.9 | 179
Tac €/GJ 10.7 10.7 | 10.7 | 10.7 | 10.7 | 10.7 | 54 | 16.1 | 16.1
Buomaca €/GJ 3.8 3.8 3.8 3.8 3.8 3.8 1.9 | 5.7 5.7 [46,
Beusun €/GJ 18.2 182 | 182 | 182 | 182 | 182 | 9.1 | 274 | 274 gi
Juzen €/GJ 16.8 168 | 16.8 | 16.8 | 16.8 | 16.8 | 84 | 252 | 25.2 234]
LPG €/GJ 15.0 150 | 150 | 150 | 15.0 | 15.0 | 7.5 | 22.5 | 2255
Eneprercku 3acaj 3a KOHBep3Ujy €/GJ 35 3.5 35 3.5 3.5 35 1.8 53 53
CuposuHa 3a 6uomacy/guorac €/GJ 35 3.5 35 3.5 3.5 35 1.8 53 53

53

Wnuja bartac-bjenmuh




CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

4.1.1. llene

4.1.1.1. Emucnja CO2

HajHoBHje mporHO3e Takce Ha €MHCHje YIJbCH JMOKCHIA, 332 CEKTOpE YKJbYYCHE Y
TproBuHy emucujama, (Emission Trading Sector) 3a mepuoa g0 2030. roguHe HU3HOCE
20-70 €/t [231-233, 235, 236]. OBe mporHo3e BeoMa Cy HemoysJaaHe ma he 3a
pedepeHTHr clieHapuo OWTH yCcBOjeHa cpenma BpeaHocT onx 30 €/t a kacHmje he ce

ypaIuTH aHajdn3a OCETJbUBOCTH Koja he 00yXBaTUTH ropiY U AOKY IPaHUILY IPOTHO3E.

4.1.1.2. EHepreHTH CBETCKO M PErMOHAJIHO TPKUIITE

CBeTrcko TpxKuUIITEe CHpOBE HahTe OCHOBA je 3a GOopMUpPAE IIEHA OCTATUX PETHOHAIHO
U JIOKAJIHO JIOCTYIIHMX €HEepreHara, MOJ YCIOBOM Ja M3 HEKOr pa3jiora HUCY
cyoBennmnonucanu. llena cupoe Hadre Ha cBerckoMm Tpxkumrty y 2030. roguHu 0
npeMa HajHOBHjUM mporHo3ama kpehe ce 16.3-17.4 €/GJ (oxo 120 $/6apen) npema [46,
231, 234]. IlpousBoaum cupoBe HadTe mpare OBy LEHY y (QHUKCHOM OIHOCY.
[IporHo3upana ueHa mnpupoaHor raca je 7.3-14.15 €/GJ [46, 153, 231, 234].
[TporHo3upana mena yrisa je 2-4.53 €/GJ [46, 153, 231, 234]. llena J1urauTa, 3aBUCHO
0ol cMamema cyBOeHiuja, kpehe ce onm mpermocraBibeHux 1.45 €/GJ ma cBe no
MporHo3upaHe IeHe yriba. lleHa enexTpuuHe eHepruje oipeheHa je TPOIIKOBUMA
NPOM3BO/IKE U TaKcama, MOJi YCIOBOM Ja U3 HEKOI' pas3jiora HHMje CyOBEHIIMOHMCAHA.
BenenpomajHa 1ieHa eNEKTpUYHE €HEPrUje Koja He Caapku Takce ojpehyje ce Ha
Tp>kuTy. [IporHo3upana BenenpoaajHa TpXKHUILIHA LieHa elekTpuyHe eHepruje 3a 2030.
roauny je 67 € MWh [231], mana je 6una nporuosupana u g0 125 €/ MWh [236]. Ha
Cnunn 3 mpuka3zaHa je TpXKHUIIHA I[eHa eNEeKTPUYHE EHEpruje, Koja XPOHOIOIIKH
oJiroBapa MCTopHjckoj BpeaHoct u3 2008. roguHe 3a CBakM car y u3abpaHo] HEJEIbH,

aJy je CKaJupaHa.
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—EEX 2008

(92
()

TpsxumHa uena [€/MWh]

NEVENTOSOWANA

2,200 2,250 2,300 2,350
IMocmaTanu cat TOkOM H3adpaHe Heje/be

Crnuxka 3 TpxuiiHa 1IeHa elneKTpuyHe enepruje. Xponomnomku npema EEX 2008,
npocedro 67 [€/MWh] Tokom roause.
4.1.1.3. Onpema
Lene auctpubOyiyje ropuBa 10 MEHTPAIM30BAHUX H JEICHTPAIM30BAHUX EJICKTPaHa,
UHAYCTPUje W MaJIUX TMOTpollaya, 3aTUM crneuuGuuHu BapujaOUIHU TPOU3BOJHU U
TPOLIKOBHU OJIp’KaBarba, HHBECTUIIMOHU TPOIIKOBH, (DUKCHH MPOU3BOAHHU U TPOIUIKOBU

OJIpXKaBama, paJIHU BEK 3a CBe KopuiheHe Tumose onpeme oapehenu cy npema [237].

4.1.2. Teopercku nNoTeHMjaa 00HOB/LUBUX U3BOPA eHEPruje

Teoperckun mMOTEHIM]jaJl OOHOBJBMBUX M3BOpAa €HEPrHje KOPUCTU CE€ Kao TOpHE
OTpaHHYCH-E YIPaB/baUKUX MPOMEHJBUBHX y CBAaKOM Kopaky onTumuszanuje. Hajseha
OJICTyTama MpOIeHa Yy JUTEpaTypu Cy MOIJeqy MOTEHIHjajda BeTpa U CYHIIa, JAOK Cy
XUJPONOTEHIMjaJl ¥ MOTeHIMjasl Ouomace yrjaBHOM ycarjameHu. Yecro ce y
CTyaujaMa Ha OCHOBY KOH3€pBaTHBHHMX IIpOLIEHA TEOPHJCKUX TOTEHIUjana 3a
IPOM3BOJIbY €HEpruje U3 0OHOBJBMBUX pecypca CyHIla M BETpa OHJa padyHajy BUXOBU

YKYIIHU HHBECTULIMOHM TPOLIKOBH [238].

[Iponiene TeopeTckor MOTEHLMjana 3a MPOU3BOAKY EHEprHje M3 BeTpeeKTpaHa y
Peny6muiu Cp6uju kpehy ce on 1.1 TWh/rogumme [44], npeko 15.6 TWh/rogumme
[239], 20 GW [240] ma cBe a0 216 TWh/ronumme [241]. ¥V ciayuajy mpousBoame U3
(GoTOHANOHCKUX eJeKTpaHa MpoleHe cy joumr koH3epBatuBHUje 0.48 TWh/rogumme 3a

¢doronanoncke enekrpane [44, 236]. Ykonuko Ou ce mocmarpaja cBa pacloyioKHBa
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[OBPILNHA, HE CaMO KPOBOBH, JOBOJbHO je 9 km’ 1a j1a ce mpousseje eHepruja Koja ce
notpom TokoM roaumHe y CpOuju [242]. Umajyhm y BuIy TOOuIle NPOCEUHE
urconanuja o 1.4AMWh/m? u ryctury Berpa Ha KOmaBckoM moapyd4jy u xo mpeko 2.7
MWh/m? [243] 3axsbydyjeMo 1a TEOPETCKH MOTCHIMjATH OBHX pecypca IpeBasHias’e
KOH3EpBaTUBHE MPOIIEHE 4, CIIPETHYTOM METOJIOM CHMYJIAIHje U ONTUMH3AIHje, Tpeda
VTBPJIUTH HUXOB €KOHOMCKH TMOTeHIHMjan. Koa XUApOomoTeHIMjal MOXe ce padyHaTH
Ha nmomatHo oko 9 TWh/rogumme mmm oxko 3 GW, nok je kom Ouomace moryhe

noBehatu kopuiheme 3a npeko 27 TWh/rogumme [44].

TeopeTcku noteHIjan 0OHOBJLUBUX H3BOpa eHepruje aart je y Tabemnu 4.
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Tabena 4 YupaBibauke MPOMEHIbUBE, lbUX0OBA OTPAaHUUYCHA M KPATKO 00jalImkeme oarosapajyhe TeXHu4ke Mepe.

CMNPEMHYTA METOOA 3A ONTUMANHO NNTAHUPAHKE OAPXXUBUX EHEPTETCKUX CACTEMA HA BA3U CUMYTIALIMJA

Ynpas/pauka CexTop Ipen
- — Mepa EnergyPLAN-a Jequuununa BexTtop Homwa Topmwa Kopaxk ofipana H3Bop
WIND usrpaamwa BE MW 0 3000 3000 HE MPETIIOCTaBKa
PV usrpaamwa OE Re;;\:ga}li)le MW RES 0 3000 3000 He MPETIOCTaBKa
HPP usrpanmwa XE MW 0 1500 1500 HE MPETIIOCTaBKa
SavingCoalRef ylITe[]a yrjba PeHOBHUPABHEM TWh/ron. ™ 0 0.45 0.45 na
SwitchCoalGas 3aMeHa yriba racoM Individual TWh/ron. M3 0 0.5 0.5 na
[244]
SwitchCoalBiomass 3aMeHa yrijba GHoMacoM TWh/rox. M3 0 0.5 0.5 na
SavingHeatRef YIITEa TOIJIOTE PEHOBHPAKEM TWh/ron. ™ 0 0.5 0.5 na
DH
SavingHeatNetw ylITe]a TOIUIOTE YHAIpelhemeM TOIIOBOoAa TWh/ron. ™ 0 1 1 na MPETIOCTaBKa
EE
Industral CHP yBoheme unnycrpujckux TE-TO Industry, DH TWh/ron. ™ 0 1 1 Ja MPETIoCcTaBKa
SwitchEHDH 3aMeHa eIeKTPHYHOT JaJbHHCKHM TDEjambeM Individual, DH TWh/ron. M3 0 3 3 picc} [245]
SavingElecCable ylITe/1a eJIeKTPUYHE eHepruje yHanpehemem Mpexe E};:g;ﬁgy TWh/rox. ™ 0 1 1 na MPETIOCTaBKa
Individual,
SwitchElecSolarWH 3aMeHa eNeKTPUIHHX 00jiIepa COMapHIM KOJIEKTOpHMA Electricity TWh/rox. M3 0 2 2 HE [245]
demand
DemandResponse yBoh)ee yrnpaBibuBe HOTPOIIHE Elie:rt;;cnl/(lity TWh/rox. S 0 2 2 na MPETIIOCTaBKa
SavingGasInd yIITena raca y HHIyCTPHjI Industry TWh/ron. ™ 0 3 3 pic:} [244]
ElecPHEVSmart 3aMeHa JI3e] eNEKTPHYHUM ayTOMOOUIOM Transport TWh/rox. M3 0 2 2 na MPETIIOCTaBKa
Transport,
BuoDiesel 3aMeHa au3esna OMoIU3eI0M Buomass TWh/roxa. M3 0 2.3 2.3 HE 244
conversion EE
newTPPsize nsrpajama Houx TE MW ™ 0 700 700 HE MIPETIOCTaBKa
oldTPPsize nexomucuja crapux TE MW ™ 1000 3936 700 HE MPETIOCTaBKa
DH
newCHPsize usrpanmwa Hopux TE-TO MW ™ 0 2000 2000 HE MPETIIOCTaBKa
oldCHPsize nexomucuja crapux TE-TO MW ™ 0 350 350 HE MIPETIOCTaBKa
StorageP nsrpanmwa PXE Electricity MW 650 1330 650 HE MPETIIOCTaBKa
storage S
Transmission U3rpajiba HHTEPKOHEKIIHje Regulation MW 3600 5000 1000 it} HPETIOCTaBKa
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4.1.3. TeopeTcky NOTEHMjaJl eHEPreTcKe e(PUKACHOCTH

TeopeTcku NMOTEHIMjal Mepa eHepreTcke e(hUKacCHOCTH 00yXBaTa CEKTOPE MOTPOIIE,
npou3Boamke U caobOpahaja matm cy y Tabenum 2. CnenuduyHd TPOIIKOBH Mepa
eHepreTcke e(puKacHOCTH W BaaugHOCT aath cy y Tabemu 3. JlerasbHHWja cryauja

TPOIIKOBA TEXHUYKUX Mepa JaTa je y [246].

Tabena 5 Cextopu EnergyPLAN-a y kojuma cy IpuUMemHeHEe TEXHHUKE Mepe U

BUXOBH CIENUPUIHU TPOIIKOBU U Tpajame. (*TWhyexupie/TOI, ** ME/MW)

Crieupu4HH TPOLIKOBH Paxnn
E M C pex "
HEpPreuT epa EKTOp CAPEX OPEX [ronun 3BOP
[M€/TWh/ron.] [%CAPEX] a)
SwitchCoalBiom 348 2 30 247
v ass individu
ran SwitchCoalGas al 149 2 30 247
SavingCoalRef 445 0 50 247
Industral CHP industry 1000 4 30 MPETIOCTaBKa
TomnorHa eHepruja SavingHeatNetw district 1000 0 50 MPETIIOCTaBKa
SavingHeatRef | heating 2500-6666 0 50 [248, 249]
individu
. ) [247]+npernocra
SwitchEHDH al, 300 3 30 S oo
district BKa
heating
SavingElecCable electricit 100 0 50 MPETIOCTaBKa
Enextpuuna y
eHeHepruja SwitchElecSolar individu 3087 5 20 247
WH al
Transmission reg,mri atio 0.13255%* 1 50 MPETIIOCTaBKa
DemandeRespons md;vlldu 5% 0 na npernoctaska
Juzen ElecPHEVSmart | transport 0.5%%* 0 20 250
Tac SavingGasInd industry 34-154 0 15 251

4.1.4. IIporuo3a norpouime

[Iporunoza notpomme y peepeHTHOM ClieHapHjy MOTpedHa je J1a c€ y OJHOCY Ha Y
pauyHajy TOTEHLHWjalHe ymTene. Y  J0CajalllbUM — [POTrHO3amMa  MOTPOLIHE
KopuihemeM perpecuone MeTo/ie Ha 6a3u OpyTo HAllMOHAIHOT JOXOTKA U MOMyJaluje:
[252] mo 2020, [185, 253] no 2030 mporuo3upa NopacT MOTPOIIHE MPUMAPHE CHEPTrHje
3a 21.3% ox 2009 mo 2030 y 6a3HoMm creHapujy, wiu 222 TWh/romqumime (HeMa
nporHo3e ¢uHanHe eHepruje). [Ipema [244], cueHapuo 0e3 Mepa eHepreTcke
epukacHocTH, Koju he Outu kopumrheH 3a pedepeHTHH clieHapuo (PUHAIHA MOTPOLIHA
y 2030. rogunu 6uhe 129 TWh/ronumme. Ctynuja [254], 3acHOBaHa Ha IPUCTYILY

CUCTEMCKE IMHAMHKEe, W TpenTocTaBKama pacta OpyTO HAIMOHAIHOT MPOM3BOA,
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nporHosupa ¢uHanHy notpoury on 112.8 TWh/rogumme y 2020, u 122.1
TWh/rogumme y 2030, koje cy ucnon pedepeHTHor crieHapuja [244].

4.2. Ba3Hu cueHapuo (YHyTpallmhe NpeTnocTaBKe)
[IpernocraBsba ce Hajupe 6a3uu crieHapuo 3a 2009. roguny, unju je CaHKH]jeB Iujarpam

nat Ha Ciuny 3 1 Koju oAroBapa MoJIelly KOju je omucaH y pany [255].
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Serbia

BaLaNcE (2009)
Production and imports
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Oil p imp
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v

Statistical differences

-

369

International
- Energy Agency
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e
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Electricity imp
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W Heat

B Hydro
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369 2.30
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Crnuka 4 CankujeB qujarpam 3a 6asuu cuieHapuo Penyomuke Cp6uje [256]. Biofuels and waste-6nomaca u otnaa, Coal-yrass, Electricity-

enekTpuyHa eHepruje, Geothermal-reorepmanna enepruja, Heat-rornmora, Hydro-xunpo enepruja, Natural gas-npuponnu rac, Oil-cuposa

Hadra, Oil products-nmpon3Boau HadTe, Power plant losses- ryouiu y ejxexkranama.

Wnnja barac-bjenuh

60



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

4.3. AHaIM3a  0CeT/bMBOCTH TEeXHMYKO-€eKOHOMCKH ONTHMAJHHMX CLEHapHja
eHeprercke nojauTuke Peny6anke CpOuje Ha mpoMeHy er3oreHux napamerapa
[IpernocTaBke M IPOrHO3€ HUCY JTOBOJbHO IOy3AaHe 3aTo he Outu ypahena anamusza

OCCTJPUBOCTHU U AJITCPHATHBHU cueHaijH.

Exonomckn ontumanuau crenapuo (0) Oe3 ycarnamaBama TOoTpeOaH je 1a ce
U3pavyHajy TPOUIKOBH ycarjamasama. Ko mera cy cBe mpeTnocTaBKe UCTEe Kao M KOJ

CIICHapHja ycarjianieHe eHepreTcKe MoJIMTUKE (2) amu Hema OrpaHuveHA.

Amnann3a oceTJbUBOCTH HUCIIYECHOCTU LMUJbCBA YycarjalaBamba CHCPICTCKC IMOJMUTKE Ha

er30reHe mpeTrnocraBke npema cruenapujuma 0-8 3a 2030. roquny gara je Ha Cowm 5.

OACO2(x) Mt BARES(x)% OATPES(x) TWh

15 A

10 -

e}
(e
1

)
(9]
!

|

&
(e
L

Cnuka 5 AHanM3a OCETJbUBOCTH HCIIYH€HOCTH LIMJbEBA YycarjallaBamba E€HEPreTcKe
MOJINTKE Ha €er3oreHe mpermnocrtaBke mpema creHapujuma 0-8 3a 2030. romuny.
ACO2(x)-onctyname on mmiba ymreae emucuje CO2, ARES(x)-oactyname o1 1usba
ynena oOHOBJBMBHX M3BOpa y pUHAIHO) noTpolimu enepruje, ATPES(x)-oacryname o
UJba YIITEe MPUMapHe eHepruje (HeraTuBHO 3HAuYM J1a je LUJb IpeMallleH, TO3UTUBHO
na Huje pocturayt). 0-OPT, 1-CONOPT low CO2, 2-CONOPT norm CO2, 3-
CONOPT high CO2, 4-CONOPT low Elec, 5-CONOPT hi Elec, 6- CONOPT low Fuel,
7-CONOPT high Fuel, 8-CONOPT w.o. SG
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Amnann3a 0CeTJEMBOCTH OITHMAIHOT CHCPIreTCKOr OujaHca Ha €r30reHe IMpETIOCTAaBKE,

npema crieHapujuma 0-8 3a 2030. roauny nara je Ha Cimnu 6.

([T docunHa TopUBa buomaca
OUEE - =% - JIpuMapHa €Hepruja ca TproBameM
----- & Ymrene
200
E 180
2 160 L eX=---. X e
s %
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S 80 1 —
s
% 60 —
g
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Crnuka 6 AHann3a OCEeT/bUBOCTH ONTHMAITHOT €HEPTeTCKOT OMIIaHCa Ha er30reHe
npernocraBke, npema creHapujuma 0-8 3a 2030. roguny. OMEE-00HOBIBMBY H3BOPU
eJIEKTPUYHE EHEeprHje.
AHanu3a 0CeT/bUBOCTH YKYITHUX aKTyaJIM30BaHUX FOJIMIIHBUX TPOLIKOBA 32 pa3IUuUTe

er3oreHe mpernocraske, nmpema creHapujuma 0-8 3a 2030. roguny gara je Ha Cunu 7.
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Crnuka 7 AHanu3a OCeT/bUBOCTH YKYITHUX aKTyaJIM30BaHUX FOAMIIBUX TPOLIKOBA 3a
pa3IUYHTE er30reHe MpeTnocTaBke, mpema cieHapujuma 0-8 3a 2030. roguny.
Bapujabunuu tpomkoBu: TNGEX-tpomrkoBu HabaBke npupoaHor raca, TCO2-
TPOLIKOBU €MHCH]ja Y CUCTEMY TproBama emucujama, TEEX-TpomrkoBu pasmeHe
enektruuHe eHeprujoM, MOC-mapruHaiHu MPOU3BOIHU TPOIIKOBU, TF-yKymHuU
TPOIIKOBH T'OPHBA.

AHanm3a OCETJPHMBOCTH YIPaBJbAUKUX MPOMEHJbUBHUX TMPOU3BOJHE, CKIATUINTEHA U
MOBE3MBamka Ca APYTUM CHCTEMHUMa y HMHTEPKOHEKIMjU Ha E€K30TeHE MPETIOCTaBKe

npema cueHapujuma 0-8 3a 2030. roguny nara je Ha Caunu 8.
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Cnuka 8 AHanm3a OCeTJEUBOCTH YIIPABJbAYKHUX MPOMEHIBHBHX IIPOU3BOIIHE,
CKJIAUINTEHa U TIOBE3MBaba ca APYTrUM CUCTEMUMA Y HHTEPKOHEKIIUJU Ha €K30TeHE
npernocraBke npema cieHapujuma 0-8 3a 2030. ronuny. WIND- izgradnja VE, PV-

izgradnja FE, HPP- izgradnja HE, newTPPsize-izgradnja novih TE, oldTPPsize-
dekomisija starih TE, newCHPsize-izgradnja novih TE-TO, oldCHPsize-dekomisija
starih TE-TO, StorageP-izgradnja RHE, Transmission-izgradnja interkonekcije.

AHanu3a OCETJbUBOCTH YIPaBJbaUKUX IPOMEHJbUBUX TEXHUUYKUX MEpa EHEpPreTcke
e(UKAaCHOCTH U CTPYKTYPHHX Mepa Ha er30TeHe MPETIOCTaBKe MmpeMa cieHapujuma (-8

3a 2030. roauny nata je Ha Crunu 9.

64

WNnmja batac-bjennh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA
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Slika 9 Analiza osetljivosti upravljackih promenljivih tehni¢kih mera energetske
efikasnosti i strukturnih mera na egzogene pretpostavke prema scenarijima 0-8 za 2030.
godinu. SavingCoalRef-usteda uglja renoviranjem, SwitchCoalGas-zamena uglja
gasom, SwitchCoalBiomass-zamena uglja biomasom, SavingHeatRef-usteda toplote
renoviranjem, SavingHeatNetw-usteda toplote unapredenjem toplovoda, Industral CHP-
uvodenje industrijskih TE-TO, SwitchEHDH-zamena elektri¢énog daljinskim grejanjem,
SavingElecCable-usteda elektri¢ne energije unapredenjem mreze, SwitchElecSolarWH-
zamena elektri¢nih bojlera solarnim kolektorima, DemandResponse-uvodenje
upravljive potrosnje, SavingGasInd-usteda gasa u industriji, ElecPHEV Smart-zamena
dizel elektricnim automobilom, BioDiesel-zamena dizela biodizelom.
KonBeprenuuja je ycnemHa, Buaetu y /lodamky 4. llnjbeBu cy NTOCTUTHYTH y CBUM
CIIEHapUjuMa ceM, IHJb YIITEJEe €HEepruje y cieHapujy O0e3 ycariamiaBama, jep HHje
OMJI0 €KOHOMCKHM omnTuManHo. OBakBU pe3yiTaTd Cy MOCIeNuIa HIKUX KaMaTHHX
CTOIa, HUCKE IleHe OOHOBJBUBMX M3BOpA M TEXHUYKHX Mepa eHeprercke epukacHOCTH
Kao W BUCOKE IIeHe eMHcHja. MeXaHn3aM JI0CTH3ama je JOMUHAHTHO Mpeko moBehama
OOHOBJPMBHX HW3BOpa €HEpruje, MaJa MMa M YUITeNa, y CBUM CIIEHapHjuMa CeM Yy
Cllyyajy jeBTHHE EJIEKTpUYHE eHepruje U (OCHIHMX TOpUBA, KaJa je JOMUHAHTHU

MCXaHMU3aM YBO3, IIa je ymreaa HnpuMapHe eHeprI/Ije JOMHUHAHTHO pPCajIn30BaHa
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CMambeHheM IPOU3BOIHLE U YBO30M E€IIEKTPHUUHE €HEepruje. YBO3 je y CBUM CLieHapujuMa
3HauajaH ceM y clieHapujy 0e3 ycarianiaBama Kajia MoCTOju He3HATHH M3BO3. 3HAYajaH
YBO3 MMa 3a TOCJIEOUIy 3HauajHy Tpaliby HWHTEPKOHEKIMje caMo y CIeHapHjy 0e3
UHTEIUTCHTHAX CHEPreTCKUX Mpexa. [IpousBoama je OazupaHa Ha (HOTOHAIOCKUM
eJIeKTpaHaMa, KOje Cy KOHKYPEHTHE yBO3Y, C€M Y CIICHapHjUMa jeBTUHE EJCKTPUYHE
enepruje (4) u jeBTuHUX QocunHUX ropuBa (6), Kaaa je je Mame KOHKYpEHTHA, JIOK Y
OBHM CIICHApHjUMa BETpOEJIEKTpaHa yommTe Hema. Kao cyOcTuTyeHT 3a oBa JiBa
Bapuja0miiHa M3BOpA WHAWKATUBHO je Jla C€ Tpaau eJeKTpaHa ca KOMOMHOBaHOM
IPOM3BOAKOM CJICKTPHYHE M TOIUIOTHE €HEPruje, MPU3BEICHE U3 3HAYAjHUX KOJIUYMHA
6uomace. ['pagma HOBHX TEPMO elleKTaHa Ha JIMTHUT 3HaYajHUja je ce caMo y CHEHApH]y
0e3 ycarnamasama (0) 1 y clieHapHjy jeBTUHE eNeKTpUYHe eHepruje (4) kaga ce Mame
rpaae npyru u3Bopu. CTpyKTypHa Mepa YIpPaBJbUBE IMOTPOIIHEC HHjE NMPUMCHEHA Y
CIICHApHjy CKyIie eJIeKTpu4He eHepruje (5) 300r eKOHOMKCH OIPaBIaHOT ¥ TEXHUYKH
MOTOJTHOT M3B034a, U Y CIICHAPH]jy jeBTHHHUX TopuBa (6) Kaga 300T 3Ha4ajHOT yBO3a HEMa
KPUTUYHHUX CHTYyallja Ha CTPAHU MOTPOIIKE. HIMKATHBHO je 1a HeMa XHIPO pecypca,
HITO MOKE OUTH MOCJEIUIAa BUCOKE CHCIM(PHUUHE [IEHE OBE TEXHOJOTH]Ee I M MambHUX
OUCKHMBAHHMX TMPOW3BOAKU Yy OAHOCcy Ha mocrtojehe xuapo. VY cuenapujy 06e3
MHTEJINTEHTHUX eHepreTckux Mpexa (7) mame je Bapujadbunnux OWE, ma je Behe

uckopuitheme POCUITHUX eIeKTpaHa v Behu yBO3 eHepruje.

66

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

5. lnanupame ¢u1eKCHONIHOT HALMOHATHOI €HepPreTcKor cucTeMa 3a cleHapuje
BHCOKe [MIeHeTpauMje BapHja0MJIHMX OOHOB/bHBMX M3BOpPa eHepruje Koj
AYropo4Hor yckjahuBame ca eHeprerckoM mosutukom EY y mepuomy no 2050.
roauHe: cryauja caydaja Penyosauke Cpouje.

OreKCHOUITHOCT HAIMOHAJTHU EHEePreTCKUX CHCTeMa MOXKe Ce€ IocMarpaTth Ha
Pa3IMYUTUM BPEMEHCKUM TepuoauMa [257, 258], o1 eKCIIoaTaioHor 0 MIaHepCKOoT
3amaraka [259]. VY cinydajy ekcruioataruje GIeKCHOMIHOCT je OrpaHrYeHa ocoOMHama
CHUCTEMa M OHa ce MO)Xe MoBehaTu caMo MPOMEHOM CTPYKType cucrtema. [lnanupame
IPOMEHE CTPYKType cuctema Tpeba ma y3Me y o003up (QIeKCHOMIHOCT cHucTeMa Y
eKCIIoaTalmoHoM cmucity [260]. Tako TIuUlaHUpaHH CHUCTEMH MOTY Ja 0oJbe Ja
OJIFOBOpE Ha MPOMEHE KOje Cy MOCIeANIla BaprjabUITHOCTU IPOU3BOHE U OTPOIIHE.
OxroBop Ha oBe MpoMeHe 00JbU j€ YKOJIMKO Cy MPOMEHE Y TpaHullaMa OYeKHUBamba, ITO
ce nosehaBa BpeMeHCKOM IPOrHo3oM. PiekcUOMIHOCT ce oryena y MoryhHoctu aa
jeIaH eIeMeHT CUCTeMa Mpey3Me MPOU3BOAY WIH MOTPOIIKY Y TPEHYTKY Kajia IpyTu
nzoctane. OrekCHOMIHOCT ce MOKe OMUCATH U KPUBOM Op3WHE MPOMEHE CHAre y TOKY
jenHor cara (ramp rate). Kama je ¢nexkcuOunHOCT cucrema Mama Hero morpeda 3a
¢ekcnbmmHOIThY jaBiba ce KpUTHYHA pou3Boma enekTpuune eHepruje (CEEP). OBa
BEIIMYMHA OMHCYje (PIEKCHOMITHOCT EHEPreTCKOT CHUCTeMa Yy CBAaKOM caTy Yy TOKY
roguae. DIeKCHOMITHOCT TIOjeMHAYHOT €JIEMEHTa HAIIMOHATHOT €HETeTCKOT CHCTeMa
noapasymeBa  Jla  Taj  €JIEMEHT  MOXE  I[POMEHMTH  CBOjY  TPEHYTHY
IPOM3BO/IY/TIOTPOLIBY U OCTaTH Yy HOBOM CTamy ojapeheHn Opoj caTu 70 U3MEHe
norpedbe 3a QuexkcubunHomhy. bpaHcke XuapoenekTpaHe MOry HIp. Ha ojapeheHu
NEeproJl MPEKUHYTH MPOU3BOIY U Mpehu y peskuM akymyraiuje, TepMOeIeKTaHe MOTY
npehu y pexuMm Tomjior crapra UTA. Yecto ce moja mHojMOM  (preKCMOMIHOCTH
HaIlMOHAJTHOT E€HEepPreTCKOr CUCTeMa IoJpa3yMeBa caMoO II0CTOjambe peBep3HOnIHe
xunpoenekrpane. Ilopen peBep3nOMIIHE XHIpOENEKTpaHe Koja Clafa y cucmeme 3a
cKIaouwmerbe eHepeuje, TOCTOj€ JOII: HHTEPKOHEKIH]a, YHpAG/bUBA NOMPOuba W
Gnexcubunna npouszsoora [259] a Moxke ce TOBOPUTH U O CUCEMCKO] (hieKkcubuiHocm
[261]. MoryhHoctn 3a mnoBehamwe (IEKCUOMIHOCTH HAIMOHAIHUX EHEPreTCKUX
cucreMa cy [262]: (1) duexcubmnHOCT TOTpoIIHe, (2) GIASKCUOUITHOCT MPOU3BOIHE,
(3) cucremm 3a ckIagMIITeHE eHepruje, (4) TproBame, (5) moBehame kamamuTeTa

UHTEepKOHEKIHMje, (6) wuHTerpamuja cektopa u (7) onadanuBame NPOU3BOAIBE U3
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00HOBJBMBHX HM3BOpa eHepruje. Pesynraru nosehame (HIeKCHOMIHOCTH y CHUCTEMCKOM
CMUCIIy ONMUCaHu cy y pany [263]. 3axteBu 3a ¢rexcubmiHomhy monaze ol CBUX
TEXHOJIOTHja TpOou3BOAme cHepruje [264]. IlocmaTtpajyhu camo OOHOBJBMBE H3BOPE
[101] cmarpa nga mOCTOjM ONTHUMalHA KOMOHWHAIlMja Y HAIIMOHAJTHOM EHEPETCKOM
CHUCTEMYy TaKo Ja je KOJIWYMHE KPUTUYHE EJeKTPUYHE CHEpruje MHUHUMAaIHA.
[ToBehameM yxmena BapujaOMIHMX OOHOBJBMBHX H3BOpa moBehaBa ce morpeba 3a
baexcuOumHomhy HAIMOHAIIHUX EHEPreTCKUX CHCTeMa y MEpPH y KO0joj] je HHXOBa
MIPOM3BO/khba MPOMEHJbMBA U HeW3BecHa [261]. VY ciyyajy €KCTpeMHE CHTYpPHOCTH,
KakaB ce cpehe y Teopuju, nmosehame ¢uiekcubunHocTy 61 Tpedano aa mpatu yBoheme
BapHjaObMITHUX OOHOBJFUBUX M3BOpA IO CHA3W M CHEPTHjU Al OOMYHO CY MPOHU3BOME
OBHX M3BOpPA JIOBOJGHO MPEIBUJBHBE M HEKOPEIUCAHE TAKO Ja 3a TAKBOM CHTypHOIhy
Hema mnorpebe. DIIEKCHOMITHOCT EHEPreTCKUX CHUCTeMa MpUpoaHo ce moBechaBa ca
noBehamweM pacrojama [257] ycnen edekra npocmopnoz yerauaearna (spatial
smoothing), mTo je moceOHO u3pakeHO KoJ BeTpa [265]. DueKCHOMUITHOCT Kpo3
UHTCIUICHTHE CHEPreTCKe MpeXe oriefa Cce y HHTErpalfju BUIIE CEKTopa W
noBehanom (¢nexcubmiomhy CBUX CEKTOpa: €NeKTpUYHEe, TOIUIOTHE C€Heruje Hu
caoOpahaja [266].

5.1. UHTeJIMTeHTHE eHepreTcKe Mpexe

[Toceban M3a30B y JOCTU3amky IHJbEBA MPUIIMKOM IJIAHUPAkHa OJPKUBUX CHEPTEeTCKUX
crcTeMa mocBehyje MHTEINIEHTHHM eNeKTPOCHEpPreTcKHM Mpekama’' [267], Hako cy
OHE CaMoO JIe0 MHTEJIMIeHTHUX eHepreTckux Mpexa [17] jep cy oHe o ckiaay ca
napajurMOM BHCOKHX yJiella OOHOBJBMBUX M3BOpA E€JIEKTPUUYHE EHEpruje, moceOHO
BapujaOuiaHuX [268]. IHTenureHTHe eHEprercke Mpexke Kao TII0jaM  HacTajy
JBEXUJBAIUTUX, HAKOH ayTOMAaTCKOT OYUTaBamba MOTPOIIHE 0CAaMAECETUX M MaMETHUX
Opojuna  AeBeeceTUX  TOAMHA  IMPOUUIOT  BEKa. [lojam  WHTETUTEHTHE
€JIEKTPOCHEePreTCKE MpeXKe JIoJIa3d OJf 3aKOHa O EHEePreTCKOj HE3aBUCHOCTH U
6esbenmocTi™> u3 2007. romumue. IIpaher je BexmkuM GpojeM cTyamja y Kojuma je
MOKa3aHO Ja JOBOAM [0 YyIITelNa €MHCHja M EHepruje, kao u Ja mnoBehaBa
(i1ekcHOMITHOCT cUcTeMa 3a UHTETpallnjy BapujabUIHUX 0OHOBJBUBUX M3BOpa €HEpruje
[47, 201, 269] noka3aHo. KoH1eNnT MHTEIUIeHTHUX €HEPreTCKUX Mpeka jolll YBEK Ce

pasBMja M HeMa ONIUTe YycarjameHe IuargopMe M craHaapiaa. VHrenureHtHe

! smart grid
*2 Energy Independence and Security Act of 2007
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EHEPreTCKe MpeXe NPENCTaB/bajy HOBY TNapagurMmy, T3B. "IPYry €HEpPreTcKy
peBonynujy", Koja JTOHOCH CYIITHHCKE MPOMEHE y WHAYCTPH]Y MPOU3BOIAKE U TIPOaje
enepruje [270]. Ykomuko ce mnpeBasul)y H3a30BH HMILIEMEHTAILMj€, KPO3 MHJIOT
npojekte [271], oBa mapagurma omoryhuhe myHo xopuctu [272-274]. ITunot npojextu
NPUMEHE TEXHOJIOTHja WHTEIUTCHUX eJICKTPOSHEPreTCKuX Mpexa [275] manac ce
CHpOBOJIe Ha IpeKo 1BecTa aBe Jokanuje y C.A.Jl u mpeko meaecer AeBET JIOKaIHja BaH
C.A.Jl. [276], on yera TpuneceT jenan y EBporickoj YHuju, koju je mo 2015. rogune

1opacTao Ha JABecTa uerpaecer ocam [277].

Crymyja Koja je yKJbydmsa TpPOILKOBE HMMILJIEMEHTAalMje MHTEIMIeHTHUX Opojuia y
EBporickoj Yauju [278] mokaszana je a He OCTOjU €KOHOMCKA OIPaBAaHOCT, ajlu Tpeda
MOCMAaTpaTH W IIMPE acleKTe MojAepHu3anuje mpexe. Y pany [279] npukazane cy
€KOHOMCKE TMPEIHOCTH (PIEeKCHOWIHE TOTPOIIkhe W BapwjaOWIIHE IPOU3BOIHE Y3

Kopuirheme TUHAMUYKOT Tapupupama.

Cumynanuja npou3BOJHMX TPOLIKOBA Ha 0a3M €KOHOMCKOI JIMCIIEYMHIa Ha CAaTHOM
HUBOY MOKa3aja je j1a je moryhe 3a10BosbuTd 80% roauiime MOTPOLIHE €IEKTPUYHE
enepruje y C.A.Jl. u3 oOHOBIbMBHX U3BOpa eHepruje [280]. AMOuIU3HU]jE cTynuje 3a
2050. ronuny, ca ynenom g0 100% u3 oOHOBJBMBUX H3BOpa €Hepruje, paheHe cy 3a
mHore apxase: Jlancky [281], Hemauky [282, 283], Makenonujy [284], I'puky [285], 3a
EBporncky ynujy [43, 46, 286], eneprercky 3ajennuily jyrouctuune Espomne [234, 287,
288], u rmobano [265, 289]. Cryauja [236] npensunena je na je Hemoryhe npeaszuhu
65% 0OHOBJPUBHX H3BOpa y MPOU3BOJLU EJIEKTPUUHE E€HEpruje, 300r orpaHU4YEeHOCTH
pecypca. Y cnyyajy na ykynHo Oyne 60%, muiaHupaHo je fAa yKylHa ylaramwa y
UHTEepKOHeK1H]y He npel)y 600 M€. OBa cTynnja HUCY OATOBOPUIIA HA MUTAKE KOJIUKU
Cy TPOLIKOBHU JOCTH3amka aMOMIMO3HMjUX IusbeBa 3a 2050. roguHe U HUCY y3ene y
003Mp caTHE XPOHOJIONIKE TOJATKE HUTU ONTHMHU3ALMOHU TMPUCTYNl Y U3paau

CIIeHapHja.

Onp>xuBM HAIMOHAJIHU €HEPreTCKU CHUCTEMH MOTy OWTH IUIaHUPAaHU Tako na Oyay
¢dnekcnbumHN. VHTEIMTeHTHE eHepreTcke Mpexke Mojenupahe ce mpeko ympaBibHBe
NOTPOIIkE M HMHTErpalyje eNeKTpUYHUX BO3Wja ca pe3yaryjyhum ymrenama.
[TocTojatbe MHTENUTEHTHUX EHEPreTCKUX Mpeka yCIOB je 3a HHTerpanujy

TUCTpUOYHpaHe MPOU3BOAKE 0 K0joj he Outu peun y cienehem moriaBiby.
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5.2. Erzorene npermnocraBke

5.2.1. llene

5.2.1.1. YrineH Juoxkcum

HajuoBuje mporHoze takce Ha emucuje CO2, 3a cEKTOpe YKJbYYCHE Yy TPrOBHHY
emucujama, (Emissuon Trading Sector) 3a mepuox no 2050. rogune usnoce 6.6-160 €/t
[46, 232, 233, 236]. OBe mporuo3e BeoMa Cy Hemoy3gaHe ma he 3a pedepeHTHH
cIieHapuo OMTH ycBOjeHa cpenmba BpeaHocT o 50 €/t a kacHuje he ce ypaauTu aHaian3a

OCETJBUBOCTH KOja he 00yXBaTHTH IIUPH OTICET.

5.2.1.2. EHepreHTH CBETCKO M PErHOHAJIHO TPKUIITE

Llena cupoBe HadTe Ha CBETCKOM TPXKHUINTY y 2050. roguHH Of NpeMa HajHOBHjUM
nporuo3ama kpehe ce 18.5-27.17 €/GJ (oxo 140-200 $/6apen) mpema [46, 231, 234].
[Iporuose nena npupoanor raca kpehy ce 7-23.6 €/GJ [46, 153, 231, 234]. IIporno3e
neHa yriba kpehy ce 3.5-7.55 €/GJ [46, 153, 231, 234]. Llena nurHuTa, 3aBUCHO O
npecranka cyBOeHiuja, kpehe ce ox mpernoctaBibeHux 1.45 €/GJ nma cBe 10 nporHose
nieHe yriba. [Iporno3upana 1ieHa enekrpudne enepruje 3a 2050. roguny je 87 €/ MWh
[231], mara je ma Cmumu 1, maga je Owma mporHosupana u g0 170 €/ MWh [236].
[Iporno3upana je nena Owomace on 6.3 €/GJ [234]. ErszoreHe mnpeTmnocTaBke 3a

pa3iuuuTe ciieHapuje aare cy y Tabenu 1.
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Crnuxka 10 TpxumiHa neHa enexktpuune eHepruje. Xpononomku npema EEX 2008,

npocedyro 87 [€/MWh] Tokom roause.
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Tabena 6 Erzorene npernocraske y cuenapujuma 0-8 3a 2050. roguny.

Jenununa 0 1 2 3 4 5 6 7 8 Hssop
enelgfgflz‘:;aeﬁzg;je €/MWh 87 87 87 87 43 130 | 87 87 87 [231]
VYmpassbauka crparermja TpPIKHUILHA
Kamara % 5
CO2 raxca el so | 35 | so | 75 | s0 | s0 | s0 | s0 | s0 [223331]
Yrasm €/GJ 5 5 5 5 5 5 25 | 63 | 63
Jlox yrbe €/GJ 130 | 131 | 131 | 131 | 131 | 131 | 66 | 164 | 164
Tac €/GJ 140 | 140 | 140 | 140 | 140 | 140 | 70 | 175 | 175
Bromaca €/GJ 63 | 63 | 63 | 63 | 63 | 63 | 32 | 79 | 79
Bensun €/GJ 20.1 | 201 | 201 | 201 | 201 | 201 | 100 | 251 | 25.1 | [46, 153,
Tusen €/GJ 185 | 185 | 185 | 185 | 185 | 185 | 93 | 231 | 231 | =Y
LPG €/GI 170 | 170 | 170 | 170 | 170 | 170 | 85 | 213 | 213
Eneprercku saca sa €/GJ 60 | 60 | 60 | 60 | 60 | 60 | 30 | 75 | 75
KOHBEp3Hjy
6&‘;‘;‘;%“;&2% €/GJ 60 | 60 | 60 | 60 | 60 | 60 | 30 | 75 | 75

5.2.1.3. Onpema

[IpermocraBibere 1IeHE onpeMe mpey3ere ¢y u3 cryauje [237] 3a 2050 roauny.

5.2.1.4. TeopeTcku MOTeHIHjaJl 00HOB/bMBUX U3BOPA eHepruje

Teopercku notenyjam y 2050. roaunu, Buaeru Tadeny 7, noBehanu cy y oHOCY Ha
2030. ronuny, cMaTpajyhu ga je 6uino 10BoJbHO BpeMeHa, BujeTH Tabeny 4. ¥V pany
[236] moTtenmnujan 3a BerpoenekTpane y 2050. roqunu je 4,000 GWh, dotonamnoncke
2,200 GWh. Ca acnekra uHTerpaiuje y MpeHOCHU elekTpoeHeprercku cucrem 2,000

MW je moryhe unTerpucatu ca MUHOpHUM UHBecTuIMjama y mpexy 110 kV [290].

5.2.2. TeopeTCKH NOTEHIMjaJI eHEPreTcKe e(PMKACHOCTH

Teopercku noTeHNKjan Mepa eHepreTcke eukacHocTy npukasat je y Tabemu 7.
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Tabena 7 YupaBipauke MPOMEHIbUBE, lbUX0OBA OTPAaHUUYCHA M KPATKO 00jalImkemhe oaroBapajyhe TeXHu4ke Mepe.

CMNPEMHYTA METOOA 3A ONTUMANHO NNTAHUPAHKE OAPXXUBUX EHEPTETCKUX CACTEMA HA BA3U CUMYTIALIMJA

Ynpas/pauka CexTop Hpen
i — Mepa EnergyPLAN-a Jeqununa BexTtop Homwa Topmwa Kopak ofipana H3Bop
WIND usrpaamwa BE MW 0 6000 6000 HE MPETIIOCTaBKa
PV usrpaamwa OE Rf;rrllz\;vga}ll)le MW RES 0 6000 6000 He MPETIOCTaBKa
HPP usrpanmwa XE MW 0 3000 3000 HE MPETIIOCTaBKa
SavingCoalRef yIITEa YTiba PEHOBHPAEM TWh/roa. ™ 0 0.45 0.45 na
SwitchCoalGas 3aMeHa yriba racoM Individual TWh/ron. M3 0 0.5 0.5 na
[244]
SwitchCoalBiomass 3aMeHa yriba GHoMacoM TWh/roxa. M3 0 0.5 0.5 na
SavingHeatRef YIITEIa TOIJIOTE PEHOBUPAKHEM TWh/ron. ™ 0 0.5 0.5 na
DH
SavingHeatNetw yLITEJa TOIUIOTE YHAMpelhemeM TOIIoBoa TWh/ron. ™ 0 1 1 na MPETIIOCTaBKa
EE
Industral CHP yBoheme unnycrpujckux TE-TO Industry, DH TWh/ron. ™ 0 1 1 Ja MPETIoCcTaBKa
SwitchEHDH 3aMeHa eIeKTPHYHOT JJaJbMHCKUM IPEjamheM Individual, DH TWh/ron. M3 0 3 3 picc} [245]
SavingElecCable ylITe/1a eJIeKTPUYHE eHepruje yHanpehemem mpexe Eéiig;;gy TWh/ron. ™ 0 1 1 na MPETIOCTaBKa
Individual,
SwitchElecSolarWH 3aMeHa eJIEeKTPUYHHX 00jliepa COMapHUM KOJIEKTOpUMa Electricity TWh/ron. M3 0 2 2 HE [245]
demand
Electricity
DemandResponse yBoh)ee yrnpaBibuBe HOTPOIIHE demand TWh/ron. S 0 4 4 na MPETIOCTaBKa
SavingGasInd yIITena raca y HHIyCTPHjU Industry TWh/ron. ™ 0 5 5 pic:} [244]
ElecPHEVSmart 3aMeHa JIU3e] EIEKTPUYHUM ayTOMOOUIOM Transport TWh/ron. M3 0 4 4 na MPETIIOCTaBKa
Transport,
BioDiesel 3aMeHa au3esaa OMoIHU3eI0M Biomass TWh/roxa. M3 0 2.3 2.3 HE 244
conversion EE
newTPPsize usrpajama Houx TE MW ™ 0 2000 2000 HE MIPETIOCTaBKa
oldTPPsize nexomucuja crapux TE MW ™ 1000 3936 700 HE MPETIOCTaBKa
DH
newCHPsize usrpanma Hopux TE-TO MW ™ 0 3000 3000 HE MPETIIOCTaBKa
oldCHPsize nexomucuja crapux TE-TO MW ™ 0 350 350 HE MIPETIOCTaBKa
StorageP nsrpagma PXE Electricity MW 650 1330 650 HE MPETIIOCTaBKa
storage S
Transmission U3rpajitba HHTCPKOHEKIIUje Regulation MW 3600 7000 1000 it} HPETIOCTaBKa

Wnnja barac-bjenuh
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Teopercku mOTEHIMjal Mepa €HEePreTcke e(PUKacCHOCTH M CTPYKYTPHHX Mepa moBehaH je y

onnocy Ha 2030. roguny, cMaTpajyhu 1a je 1o Tajga Beha usrpama ocTBapJbuBa.

5.2.3. [Iporuo3a norpoume

[Tpema mporuno3zama 3a 2050. ronuHy NoTpoLIkha eneKkTpuyHe enepruje y Penyomunu Cpouju
ouhe 49 TWh/ron [76]. ¥ pany [236] mporHosupaHe je pacT MOTPOIIHE EICKTPUYHE
enepruje 0.9-1.2%/ron 2010-2030 u 0.7-1.4%/rox y nepuony 2030. 1o 2050. ronune. OBo cy
BEOMa ONTHUMHCTUYHE MPOTHO3E pacTa MOTPOIIKE Kajla ce MMa y BUAY AeMOTpapCKu U
EeKOHOMCKHM TMoKa3aTesbu. Ca METOHOJIOIIKE CTpaHe HeMa pas3jidke y ToMe Ja JH je
nporuo3upana Beha norpomma jep cy Ttaaa moryhe u Behe ymrene. M3 oBux pasinora, 3a
2050. romuny Owuhe kopumheHe NTPOrHO3Ee MOTPOUIHE (UHAIHE EHEepPruje OJIHOCHO
caobpahaja u3 2030. romuue, kao u Oa3uu crueHapuo u3 2009. rogune. Mepe 3ameHe
€HepreHaTa M TEXHOJIOTHja OCTajy jeAMHU CIOOOJHM YUHHOIM KOjU MOTY JOBECTH JO

IIPOMEHA OBUX ITPOTHO3UPAHUX BPEIHOCTH.

5.3. HubeBu eBponcke eHeprercke nojautuke 2050. roqune

[useeBu 3a 2050. roauHy HHUCY jacHO Ne(HWHHCAHUW, alld je MOCTOjU BHUIIEC Mara IyTa Ha
HuBoy EVY kako ga ce oHM JOCTUTHY KOju 00yxBarajy OBy roauny Hmp. [46, 286, 289]. ¥V
BUMa ce roBopu o ymreau emucuja ox 80-95% y oaHocy Ha Oa3Hy TOJMHY T3B.
nekapOonuzanuju. Kaga ce roBopu o nujbeBUMa 3a OOHOBJBUBE U3BOPE, TOBOPU CE€ O LIUJbY
95-100% [265, 291] ynena y mpou3BOAKH €JIEKTPUUHE €HEpTHje, ca 003UpoM Ja je, YIPKOC
TEXHUYKUM H3a30BUMa, Moryhe 300r BenuKor Opoja TEXHOJIOTHja Ha pacrnonaramy. Takobe,
cMaTpa ce Jia 3a OcTajle CeKTOpe Kao IITO je MHIycTpuja u caoOpahaj, Tpeba "octaBuTH"
HEIITO OJ] YKYITHUX €MHCHja TaMO TJe je 3aMeHa eHepreHara Hem3BoJJbuBa. JlocTH3ame
OBaKO BHUCOKHX IMJbEBA TIOCTIIKE CE€ BETMKUM OpOjeM TEXHHYKHX Mepa, jep TPOIIKOBH MaJber
CKyIla MOCTajy BeOMa BHUCOKHM KajJa ce NMpuia3u LuJbeBUMa. MojenoBame BEIUMKOT Opoja
TEeXHUYKUX Mepa je Moryhe anu n3McKyje BeomMa UCIITHE CTy/Ije Koje peBazuia3e aMouiumje
OBOT HCTpaxuBama. 3ato he 3a PemyOnmky CpOujy OUTH YCBOJEH je HEIITO Mambe
aMOuIIMo3aH MUk ymrena y emucujama ox 80%, mro u3Hocu 9.2 Mt/ron. Iloctuzame oBe
YIITEAE CaMO U3 COTNCTBEHE MPOM3BOAKE 0€3 pasMeHe eHepruje MPaKTHYHO jeé HeOCTBApHUBO
0e3 MOoTITyHE MPOMEHE CTPYKTYpe HAIlMOHAIHOT €HEpreTCKOr CHCTeMa, Ia je YCBOjeHO Jia ce
Wb Moxe aoctuhu "uzBozom" emmcuja. Ha oBaj HaumH emucHje Koje Cy Hacrajie y
PenyOnunu CpOuju, npummucyjy ce 3eMJbU y KOJy €€ H3BO3M €JIEeKTpUYHa eHepruja
mpousBeneHa w3 (QocwnHux TopuBa. JlocTh3ame IuIba AekapOoHH3amuje, mnpaheHo je

pedepeHiioM na yneo 0OHOBIBUBHX H3BOpa eHepruje Oyae oko 40-80% ox ykyIHe eHepruje,
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na je Tako 3a Penyonuky Cp6ujy ycBojeno 60%, anu oBo Kao HU yZieo 0OHOBJBUBUX H3BOPA Y
MIPOU3BOJIEbYU CIICKTPUYHE CHEPTUje HUCY OrpaHnYera, Beh ce camo mpukasyjy kKao goaaTHa
pedepenna. Y3umajyhu ux kao orpaHudemha HaMETHYIU OMCMO IUJBEBE CEKTOpHUMA, a TO
HUje ONTUMaNHO. Tako ce ONMTHMHU3AIMOHU 3aJaTaKk Mema Jia of mocrojehux orpaHuuema

IpeocTaje camo, JeKapOoHu3aIuja:

A'(RES,EE,S) = Qc02,2050(RES,EE,S) — 0.2 * Q02,2000 < 0 (13)

5.4. AHa/u3a 0CeT/bMBOCTH CHEHApHja AYTOPOYHO ycarjalleHe eHeprerckKe NOJHTHKE
Peny0auke CpOuje Ha MIpOMeHY er30reHnx napamerapa
[IpernocTaBke W MPOTHO3E HUCY JOBOJbHO Toy3naHe 3aro he Outu ypahena ananmza

OCETJHPMBOCTH U UCTIUTAHH AITEPHATUBHU CLIECHAPUjH.

Amnanmuza 0CeTJFUBOCTH HUCITYBCHOCTHU IUJBEBA yCarjlaliaBamba CHEPreTCKE IOJIUTKE HAa

er3oreHe npernocraBke npema cruenapujuma 0-8 3a 2050. roquny aara je Ha Cowmm 11.

BACO2(x) Mt/ron  BBARES(x) TWh/rom  EAElecERES(x) %

20

-10 -
e oN
<

=20 A

=30 A

-40 -

-50 -

Crnuka 11 AHanu3a oCeT/bMBOCTH UCIYHEHOCTH LINJbEBA yCariallaBalkha eHEPreTCKe MOTUTKE
Ha er3oreHe npermnocraBke mpema ciieHapujuma 0-8 3a 2050. rogury. ACO2(x)-oacTyname
on mmuba ymrene emucuje CO2, ARES(x)-oacryname o pedepeHTHOT yena 00HOBJBUBUX

n3Bopa y ¢punanHoj motpourku enepruje, AElecERES(x)-onctymame o pedepeHTHor ynena
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0OHOBJHPMBHUX M3BOpA CICKTPUYHE CHEPTH]€ Y TPOU3BOHY EICKTPUUHE CHEPrHje (HETaTHBHO
3HAYH J1a j€ IIUJb MIpeMaIlieH, mo3uTuBHO aa Huje nocTuruyT). 0-OPT, I-CONOPT low CO2,
2-CONOPT norm CO2, 3-CONOPT high CO2, 4-CONOPT low Elec, 5-CONOPT hi Elec,
6- CONOPT low Fuel, 7-CONOPT high Fuel, 8-CONOPT w.o. SG
AHanm3a 0CeTJBUBOCTH ONITHUMAIHOT €HEPTeTCKOT OMJIaHCca Ha er30TeHe MPETIOCTaBKe, TpeMa

cuenapujuma 0-8 3a 2050. roguny nata je Ha Couru 12.

[T docuHa ropusa buomaca
OUEE - =% - JIpuMapHa eHepruja ca TproBameM
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Cnuka 12 Ananmn3a oCeT/bUBOCTH ONTHUMAIHOT €HEPreTCKOT OMJIaHCa Ha €r30TeHE
npernocTaBke, npemMa crieHapujuma 0-8 3a 2050. ronuny. OMEE-06HOBbMBY U3BOpU
eJIEKTPUYHE EHEeprHje.

AHanmm3a OCETJPUBOCTH YKYIMHHMX aKTyaJIM30BaHUX TOJUIIBLUX TPOILIKOBA 3a pa3iMyuTe

er3oreHe npeTnocraske, npema cueHapujuma 0-8 3a 2050. roguny nara je Ha Caunu 13.
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Cnuka 13 AHanmu3a OCeT/bMBOCTH YKYIHUX aKTyaJM30BaHUX FOJUIIBLUX TPOIIKOBA 3a
pasnuuuTe er3oreHe npernocraske, npema cueHapujuma 0-8 3a 2050. roguny. BapujaOunnu
tpomkoBu: TNGEX-Tpomikosu HabaBke npupoaHor raca, TCO2-TpoiikoBU eMucuja y
cucTtemy TproBama eMucujama, TEEX-TtpomikoBu pazmene enektuune eneprujom, MOC-
MapruHaiHM IPOU3BOJIHU TPOIIKOBU, TF-yKyIHU TPOILIKOBU FOpHUBA.

AHanu3a OCETJPMBOCTH YIPAaBJbAUYKMX IPOMEHJBUBHX TNPOU3BOAKE, CKIAAMIITEHA WU
MOBE3MBaka ca JPYTMM CHCTEMHMa Yy MHTEPKOHEKIMjH Ha €K30T€HE NPEeTIOCTaBKe Mpema

cuenapujuma 0-8 3a 2050. roguny nata je Ha Craunu 14.
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Cnuka 14 Ananu3a 0CeTJbUBOCTH YIIPaBJ/baUKUX IPOMEHIBUBUX MPOU3BO/IHE, CKIIAUILITEHA
W TIOBE3MBamka ca IPYyruM CUCTEMUMa Y HHTEPKOHEKIU]H Ha €K30TeHE MPETIIOCTaBKe IpeMa
cuenapujuma 0-8 3a 2050. romuny. WIND- m3rpaama BE, PV- usrpangma ©E, HPP-
m3rpaama XE, newTPPsize-usrpanmwa HoBux TE, oldTPPsize-nexomucuja crapux TE,
newCHPsize-uzrpaamwa HoBux TE-TO, oldCHPsize-nexomucuja crapux TE-TO, StorageP-

nsrpagma PXE, Transmission-u3rpaima HHTEPKOHEKIIH]E.
AHanmm3a OCETJPMBOCTH YIPaB/bAaYKUX TPOMEHJPMBHX TEXHHUKHX Mepa EHEepreTcke
e(pMKaCHOCTH U CTPYKTYPHHUX Mepa Ha er3oreHe IpeTnocTaBke mpema cueHapujuma 0-8 3a

2050. roauny nata je Ha Ciunu 15.
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Crnuka 15 Ananu3a oCeTJbUBOCTH yIPaB/baYKUX MPOMEHIBUBUX TEXHUYKUX MEpa €HEPreTCKe
e(pUKaCHOCTH U CTPYKTYPHUX Mepa Ha er30reHe NpeTrocTaBKe npema crenapujuma 0-8 3a
2050. roguny. SavingCoalRef-ymrena yripa peroBupamem, SwitchCoalGas-3amena yripa

racom, SwitchCoalBuomass-3amena yrjba Ouomacom, SavingHeatRef-ymrena Tornore
peHoBHpameM, SavingHeatNetw-ymtena Tomnore yHanpehewmem TomnoBoa, Industral CHP-
yBohemwe unnycrpujckux TE-TO, SwitchEHDH-3ameHa eneKTpu4yHOr 1aJbUHCKUM I'PEjabeM,

SavingElecCable-ymrena enexrpuune eHepruje yHanpehemem mpexe, SwitchElecSolarWH-

3aMeHa eJeKTpUYHUX 0ojepa coslapHuM Kosektopuma, DemandResponse-yBoheme
ylnpaBJsbHBe noTpoinwme, SavingGasInd-ymrena raca y uanycrpuju, ElecPHEV Smart-3amena
JU3ell eeKTPpUIHUM ayTomoouiiom, BuoDiesel-3amena quzena 61Mo1u3enom.
5.5. lera/bHa aHAIM3A JONPHHOCA HHTETUTEHTHUX €HEPIreTCKUX MpeKa
CenmonueBHu 6unanc enekrpuune enepruje CA (neBo) u BE3 (necHo) MHTENMUTeHTHUX

EHEepPreTCKUM Mpekama, KpuTHYHa Hezesba y anpuiry 2050. ronune nat je Ha Crnuim 16.
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Electricity Demand: YWeek in April
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Crnuka 16 CenmonneBHu 6unanc enekrpuune enepruje CA (neso) u BE3 (mecHo)

MHTEJIUTEHTHUX €HepreTCKUM MpekaMma, KpUTUYHa Hezlesba y anpuity 2050. ronuse.

Consumption-HeynpasibiBa NOTpolIkha, Flex-ynpasspusa norpomwa, HP-roriorne nymre,

Electrolysors-enexkrponuszepu, Storage-ckiiaauiTa + eJIeKTpuuHu ayromoomiu, Export-

n3Bo3, CHP-nnpoussoawa TE-TO, RES12-npoussBoama nporoune XE, RES34-npoussoama

BE u ®F , PP+ npousBoawa TE u akymynaunone XE, Storage-PXE, Import-yBo3, Exp

EEEP- u3Bo3 y cknany ca kanauureroMm uatepkonekuuje, ExpCEEP-kpuTtnuan n3Bo3 koju

MMpeBa3snjia3u KaramuTeT I/IHTepKOHeKI_II/IjC.
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JlonprHOC MHTENUIreHNX EGHEPreTCKUX Mpeka MYTOYHOM ycarjallaBarby SHEpPreTcKe MOJHUTKE
nat je y Tabenu 8.

Tabena 8 Kopuctu npuMeHe HHTETUTCHTHUX €HEPTreTCKUX MpeXa y HAIlMOHAIHUM

CHCPICTCKUM CUCTCMHMA.

jenuHuIa ca 6e3
0 0
ACO2(x) Mt
-8 -7
ARES(x) %
-44 -28
AElecERES(x) %
1 1
ITpumapHa enepruja TWh/ron. 59 66
113 115
ITpumapHa enepruja ca TproBameM | TWh/rox.
25 27
Emucuje CO2 Mt/rox.
. 9 9
Emucuje CO2 KopHroBaHo Mt/ron.
2,518 | 2,330
M HBeCTHIHOHY TPOMIKOBH M€/ron. ’ ’
5,086 | 5,991
Bapujaduinu TpomkoBn Mé€/ron.
926 936
TNGEX M¢€/ron.
1,247 | 1,348
TCO2 M¢€/ron.
68 65
MOC M¢€/ron.
3,904 | 4,747
TF Mé€/ron.
-1,051 | -1,100
TEEX Mé€/ron.
702 701
DUKCHH TPOIIKOBHU Mé€/ron.
8,306 | 9,022
YKyNHH TPOIIKOBH Mé€/ron. ’ ’

KonBeprenuuja 3aqoBosbeHha OrpaHHueHma je J00pa, KOPUIOBaHE €MHCHje YIJbeH
JUOKCH/A jJ€ 3a/l0BOJbEH YIJIABHOM IIPEKO BHUCOKE IMEHEeTpaluje BapujaOUIHUX
OOHOBJBMBHUX H3BOpa €HEpPruje, aal M Mepama EHEeprercke e(QUKacHOCTH, IUTO 3a
HocJeIUIly UMa 3HayajaH M3BO3, KOJU JOHOCH NPUXOJAE alM 3axTeBa MHBECTHLH]E Y
UHTEPKOHEKIM]y. YIITele NPUMEHOM MHTEIUTCeHTHUX €HEPreTCKUX Mpexa Cy y YBO3y
eHepreHaTta, JOK 0e3 mUX MexaHuzam jgoctmzama CO2., Iuba Npenasu ca

BapujabuHux OUE Ha yBO3 enekTpuyHe €Hepruje 3a KOju Ce He ypauyHaBa €MHCH]a.

[TpoBepa (iekcMOMITHOCTH 3aBpIlIaBa ce Ha CaTHOM HHBOY, a Jame Tpebda MOHOBUTH
CTy/IN]y CTAaOMITHOCTH CEKTOpa €JIETPOCHEpreTHKe OM Tpedaio 3a MpuKa3zaHe CIiCHApHje

Ja ce mokaxe na y OynyhuMm moryhHOCTMMa M OKOJIHOCTHMA CTaOMITHOCT MOXKE OUTH
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OJpKaHa y ’KeJbeHUM IrpaHunama. To he Outu n3a3oB 3a pa3Boj CTpyke anu u nparehux

CTpyKa.

81

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

6. bazupaHocT onTHMAJHe HAIMOHAJIHE e€HePreTcKe TMOJUTHKE Ha pa3paau
IUIAHOBA OIPKUBUX PETHOHAJHUX M JTOKAJTHUX €HEPreTCKUX CHCTeMa.

VY amare eHeprercke IOJMTUKE 3a JOCTH3alkhe HAIMOHAIHUX IibeBa crmanajy: (1)
TEXHUYKE MEpe Yy eKcIutoatanuju u (2) mianupamy, (3) obpazoBame u (4) nmpomnaranaa
(mpomoruja) u (5) moJaUTHKA IIeHa €HepreHara, (6) nupexkTHe uHBecTunuje, (7) Takce,
cyOBeHIMje W Jnpyre (QuHaHCHjcKe MexaHu3Me [72, 292] koju Mopajy Outu
KOOPJIMHUCAHU. Y MEpH y KO0jOj CY Yy CTamy Jia KOPUCTE OBE ajlaTe 3auHmepeco8aHe

cmpaxe MOTY YYECTBOBATH Y KpeUparmy €HEepreTcke MOJUTHKE.

6.1. 3auHTepecoBaHe CTPaHe y IOHOLICHY HAIMOHAJIHE eHepreTcKe MOJTUTHKE

VipyxkuBame paad JOHOUICHAa OJIyKa MOXKEe OWTHM Ha HHBOY IIOjeAMHANa Y
JIEMOKPAaTCKOM JPYITBY M300poM Biazie, A0K m3Mely Biana mocroje HaJHAIMOHATHE
WHCTUTYIIMjE KOje YNpaBJbajy y MMe BUIle npkaBa. Ca npyre cTpaHe y €KOHOMCKOM
CMUCITy TIOCTOje penaiuje u3Mely komnanuja Koje ce OaBe eHepreTCKoM JieiaTHoIhy u
nparehe unaycrpuje. Tpeha 3amHTepecoBaHa cTpaHa Cy HaJHAIMOHAIHE U JIOKAJTHE
WHCTUTYIIMj€ IIMBUIHOT IPYINTBA, a YETBPTA MHCTUTYLIH]jE He3aBUCHUX Meauja. [Toctoju

JeTaJbHUjH TPHUCTYII y TPYNHCAky 3aMHTEPEcOBaHUX cTpaHa [293].

6.1.1. HagnanuoHa/iHe ¥ HAIIMOHAJIHE HHCTUTYIHje

HagnanmonanHe W HalMOHAlHE MHCTUTYIHM]E WMajy TOJUTUYKE IHMJHEBE HHUXOBE
onnyke cy obaBesyjyhe. Y HagHalMoOHaTHEe WHCTUTYIM]E CManajy: YjeaumbeHe Haluje
(UN), Opranmzanujy 3emasba u3BozHuiia Hagre (OPEC) (y koje cmamajy apskase
Amxup, Anrona, ExBanop, Kysajt, Upak, Upan, JIubuja, Hurepuja, Karap, Caynujcka
Apabuja, Yjenumwenu Aparncku Emupatu um Benenyena), MelhynaponHa eHeprercka
arernuja (IEA), Eneprercka mosessa (ECT), @opym 3emasba M3BO3HHIIA MPUPOIHOT
raca (GECF), Mehynaponuu eneprercku ¢opym (IEF), I'S, 120, Mehynapoana
arenija oonosspuBe eHepruje (IRENA) [294]. V cnyuajy 3emasba jyroucrtoune EBporie
peleBaTHE HaJHAlMOHAJIHE opraHm3anuje cy jomr: Eneprercka ynuja, Eneprercka

SajCIIHI/II_[a 3CMaJ'baijOI/ICTO‘{HC EBpOHC U PernoHanHu caBeT 3a capaamy.

6.1.1.1. Yjenumene Hanuje
VY cmuciny OxkBUpHE KOHBEHIIMjE O MPOMEHH KIuMe, YjeIumbeHuX Haruja, PemyOnuka
Cp6uja cmatpajyhu ce 3eMJbOM y pa3Bojy, U3y3eTa je u3 AHEeKca JpKaBa dIaHUIA KOje

nMajy o0aBe3y YIITele eMHCHja alu uMajy oOaBe3y Ja MOoJHOCH u3BemTaje. [IpBu
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U3BEINTaj je MogHeT [295] U y TOKY je u3paja Apyror u3BemTaja. Y cliel TeTa Koje Cy
IPOY3POKOBAaHE EKCTPEMHUM KIMMAaTCKUM ycioBuMa y PenyOmmum CpOuju mocroju
Hamepa ymreae emucuja y onHocy 10 2030. rogune y ognocy Ha 1990. roguny [296].
Penyoiiuka CpOuja ydecTByje Ha KOHpEpeHIMjaMa 0 YjeIUmbEHUX Halja O MPOMEHU

kiume o1 2009. ronune u yuectBoBahe Ha koHdepeHnuju y [lapusy 2015. roguse.

6.1.1.2. Mehynaponna eneprercka areHunuja (MEA) m Melynapogna arenmuja
o0HoB/bUBe U3BOpe eHepruje (MPEHA)

MehyHapoaHe eHepreTcke arcHIMje HWMajy YJIory MpeHOoca ca3Hamka 4WIaHUIama,
rpynucamba HHCTUTYIHM]ja Koje ce 0aBe TEeMAaTHMKOM M JlaBamkeM IpuMepa JApyruM
uHcTUTyjama [297]. Melhynaponna eHeprercka areHija u3faje MyOJuKaluje o
kopuithemy nojenuHux TexHonoruja Hop. [298-302] m mporHose kakaB je Cgemcku
npeaned enepeemuxe [303] anu ¥ 3BaHMYHU €MHUCHOHHU M €HEPTeTCKH OMIIaHC 3a ApiKaBe
[304]. MehynaponHa areHuuja oOHOBJbMBE €Hepruje mpukazana je many nyma [305]
kako aa ce 10 2030. ronuHe aymiupa kopuirheme 0OHOBJBUBUX M3BOpa €HEPruje Kao U

CBETCKH aTJIac OOHOBJFUBE CHEPTH]E.

6.1.1.3. EBponcka ynuja

3enenu nanup [306], [307], crpateruja 2020. rogune [308], 2050. rogune [46] u 2030.
TOJIMHE TPEACTaB/bajy CIOKEHH OKBHp €Heprercke mojuTuke EBporcke yHuje.
Kputnuapu eneprercke nonutuke Esporcke yauje [309] cmatpajy fa Cy HeHU KIbYYHH
u3a30BU: OamaHC u3Mel)ly CyBepeHOCTH M 3ajeJHUINTBA, ETOLEHTPUYHU TPUCTYII
YJIaHUIA, CErMEHTHUPAHOCT, CXBaTalkbe EHEprercke 0e30eTHOCTH W JIOMUHAIlW]a
KpPaTKOPOYHHUX HHTepeca. Munubewme EBporicke komucuje o Hamperky PemyOnuke
Cpbuje xa unanctBy EBponicke ynuje [310-313] koje ce 0lHOCH Ha €HEPreTHKY jecTe Ja
J€ OH OCTBapeH y HeJI0BOJbHO] MEpH U J1a HHje yckiahen ca okBupoMm EY, Te na je namu

paza notpebaH Ha jayamy U HE3aBUCHOCTU MHCTUTYIH]a.

6.1.1.4. Eneprercka ynuja

Eneprercka ynmja oOyxBarta: EBporcku mnapiameHT, EBporncky komucujy, 3emibe
yjnaHule W Tpehe 3emMibe MMajy CBOje yJOre y OBOM MpOIECY YMjU KOHAYHU OOJIUK
3aBHCH OJ1 MCXO0Ja MOJUTUYKUX KOHCYATallMja U 3aKOHOJaBHHUX akTUBHOCTH y 2015,
2016. u 2017. ronunam [314]. ¥V Toky 2015. ronune Pemybnuka CpOuja octBapmia je

HamnpeJak Ka nujbeBruMa EHepreTcke yHUju noryiey racHe nHTepkoHeknuje [315].
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6.1.1.5. Eneprercka 3ajeqnuuna jyroucroude Espone (Enll)

VYrosop ox Eneprerckoj 3ajennunm jyroucroune EBome mormnucan je y Atunu [146].
[Topen neser (9) mormucHuna yroeopa (Anbanuja, buX, bBJP Makenonwuja, Kocoso
Monnasuja, Cp6uja, Typcka u Lpaa ['opa, Ykpajura u EBporicka yHHja), TOCTOj€ joOIIT
yetupu (4) 3emibe mocMarpada, ¥ jaeBetHaecT (19) nmpikaBa ydecHHIIA y IIPOIIECY.
Unanune cy mokymiane na oy 10 3ajeJHUYKE €HEPreTCKe IOJIMTHUKE Y HEKOJIHMKO
HaBpara, kpo3 EHeprercky crparerujy eHeprercke 3ajennuiie [316], kpo3 [Ipojekre o
3ajemnHUYKOT WHTepeca [317] amu je TeXma Ka HallMOHAIIHUM HHTEPECOM IpeBiaaaia
CBe ocTajie mHTepece. EHeprercka 3ajeqHuIla W3jana je BEIMKA Opoj cmyouja HIP.
[318-321]. Eneprercka 3ajennuna odpopmuia je I'pyny Ha Bucokom HuBOY [322] Koja je
3aay)KeHa 3a JaBame KOHKpETHHX mnpemora EBporckoj komucuju. Kao pemieme
npemiake ce [323] jauame mnpaBHO o0OaBe3yjyhe ymore EHneprercke 3ajemHuie

jyroucroune EBpone.

6.1.1.6. PeruonaJjinu caBeT 3a capaamby

Pernonannu caBer 3a capaamwy cauumaba jaBaHaecT (12) umanuna: Anbanuja, buX,
byrapcka, I'puka, XpBarcka, Cnosenuja, bBJP Makenonuja, Mongasuja, Pymynuja,
Cp6wuja, Typcka u Llpra T'opa, KocoBo u Tpojka EY. OBa umHCTHTYHHja Yy CBOjO]
crpareruju Jyrouctouna espoma 2020 [324] cnoMume €HEPreTUKY Kao JeaHY O

IUMeH3Hja (tumensuja X) pa3Boja, Koja ce 0azupa Ha TOKyMeHTY [316].

6.1.1.7. MuHHCTapCTBO 3a1y’KEHO 32 EHEPTETHKY

MuHHCTapCTBO 3a/1y’KE€HO 3a €HEPreTHKY je HallMOHAIHA HHCTUTYIIHja KOJOM PYKOBOJAU
Munucrap enepretuke. Jlo cama cy moneru 3akonu [325], [159], [326], cTparteruje
[327], akimonu manoBu [195-197] u 6pojuu npaBunnunm. Hanpt Ctpateruje paszBoja
enepretuke Pemybnmuke CpbOuje mo 2025 ca mpojexuujama no 2030. romune je y
nponenypu [328] u ouekyje ce HEroBo ycBajame 10 kpaja 2015. roamue. OnmutH
KamaruTeT HaIMOHATHUX WHCTUTyIMja Pemybnmuke CpOuje 3a aHamM3y TNOJWTHKA
OTpaHMYEH, ILITO CE OrJie/la Yy HeIOCTaTKy aHaIM3€e MOJUTHKE U pa3MaTpama Omiuja u ex

ante TiporieHe yTuiaja [7].

" This designation is without prejudice to positions on status, and is in line with UNSCR 1244 and ICJ
Advisory opinion on the Kosovo declaration of independence.
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Penyonuka CpOuja uwmanuna je YH, Eneprercke moBesbe, PEHA-e, Eneprercke
3ajeIHUIIC JyrOMCTOYHE eBpoIie, PernoHanHor caBera 3a capajimpy ¥ iMa MUHHCTapCTBO

pyIapcTBa U €HEpreTHKE.

6.1.2. UacTUTyUMje UMBUJIHOT APYLITBA

CMmaTtpa ce Ja WHCTUTYIWje IHMBHJIHOT JPYIITBAa, MOTY JONPHHETH EHEPreTCKO)]
TpaH3ULUjU jep MMajy HH(]OpMaiyje Koje CTaBJbajy Ha pacmnojarame rpahaHuma.
HonatHo, nMajy MeKy Moh Ha OCHOBY HMHQOpMaIlMja U TaKO OCTBapyjy HePOpMaIHy
KOHTPOJIHY (YHKIIM]y HaJ MpoIleCMMa JOHOIICHka oanyka [329]. buxoBe craBoBu U
npenopyke cy HeobaBe3yjyhu yecto ce u3fajy y popMu npeonoza 3a jagHy npaxkmuyHy

NOJIUMUKY .

6.1.2.1. Jloxasne

dakTopu KOjU YTHUy Ha OCHOBama JIOKATHMX HeBIaAMHUX opranm3andja [330] cy
1opej; OCTAJIMX: pPacT Ii€Ha EHEpPreHara, BHUCOK HHUBO (POKYCHUPAHOCTH Ha IHUTamba
JKUBOTHE CpeluHe, cliabocTu Bianajyhux opranusanuja ga HcimyHe cBoja obehamba,
kKeJjba 3a EHEeprerckoM camocTtanHowhy 3ajenHunia. 3axBabyjyhu mpe cBera
UHOPMHCaky O] CTpaHe JIOKATHUX HEBIAJIWHUX OpraHu3anuja, jaBHocT y PemyOmmnn
CpOuju yrio3Hara je ca mpoIecoM JOHOIIEHa OJTyKa O )XHUBOTHO] cpeaunn [331, 332],
npernopykaMa, IMOTEHIMjaluMa M KpUTEpUjyMUHA MpHUMEHE OOHOBJBMBHUX M3BOpa
enepruje [333] u moryhHocTHMa yuertha y JOHOLIEHY OJTyKa Y 00JIaCTH €HEpPreTUKe U
KIuMaTcKkux npomeHa [334] u mpaBuma rpahaHa Ha TpaBHY 3alUTUTy IO OBHUM
nutatkbuma [335]. Heke on WHCTUTYIM]a HHUBUJIHOT JpyHmITBa (POKyCHUpaHE Cy Ha
npuMeHy 6uomace [336], onnyunBame Ha JoKaTHOM HUBOY [337, 338] u Ha 3a0KpeTy y
Kpeupamwy eHepreTcke noiutuke kpo3 Behe ydemrhe rpahana [339] wim Ha cam mporiec

nperosopa [340].

6.1.2.2. HagnannoHnajHe

Heke ox HanHanmumoHamHUX opraHu3anyja OUBWIHOT ApymTBa nomyT REN21 [341]
MH(GOPMHUITY jaBHOCT O NpUMEHH OOHOBJBMBUX H3Bopa eHepruje. IloceOny rpymy
Ha/IHAI[MOHAJIHUX WHCTUTYLMja IUBWIHOT APYIITBA UYUHE pA380jHE dazeHyuje TOIYT
USAID, GIZ, DEFRA wutn. OBe orpanusanuje HajgoMelhyjy HeJoCTaTaK KamamureTra

3a JIOCTH3amke IWJhEBA EHEPIreTCKe IMOJUTHKE Yy HAIMOHAIHUM HWHCTHUTyLHjama y:
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CUCTCMCKOM, OPraHnu3aliliOHOM U HHAWNBUAYAJIHOM CMUCITY Ka0 U 'y CMUCITY ITIOBC3HBalkba

[293, 342]. Penybnuka CpOuja HUje OCHOBAIA Pa3BOjHY arcHIIN]Y.

6.1.2.3. Hanuonaann koHBeHT 0 EBponckoj ynuju

[TogpasymeBajyhun BHCOK HHBO HHGOpPMHCamka JaBHOCTH, WHCTHUTYIH]E ITUBUIIHOT
JIpYIITBA TOCTajy BakKHE W y mporecy EBporickux uwHTerpanuja, [343] u3 dera he
npousahu HUXOBa KOHTpOIHA (QYKIHja, MMa U JUPEKTHO, YBOheme y caM mporec Kpo3
NOATpyIEe y OKBUPY IperoBapaukux rpymna [344]. @opmanHo yBoheme HMHCTUTYIHMja
UBWJIHOT JIPYIITBA y MpOIEC HACTAJO je OCHHBameM HalnoHaTHOr KOHBEHTa O
EBporickoj yHuju, ca caBerogaBHOM (yKIMjoM Mo yrieny Ha mozaen CrnoBauke. Pagna
rpyna 0poj netHaect (15) 3agykeHa 3a nornasibe EHepretuke, mpemno3Hana je muTama
eHepreTcke e(UKACHOCTH W OOHOBJBMBHUX H3BOpAa CHEPIrHje Kao HajBaXHHUja, ca

dbokxycom Ha JIoKaiHe camoyrpase [345].

6.1.3. Exonomcke uncTuTynuje: npeayseha, unaycrpuja, komope u 6anke.

ExoHOoMCKe MHCTHTYyLHje MONYT jaBHMX Mnpeny3eha, MHIycTpuje ompeme, KOMope U
yapyxewa (Cprncko yapyxkeme 3a €Heprujy BeTpa, Hammonanna aconujanuja 3a
OmoMacy, HWTH.) HWMajy €KOHOMCKE WHTEpPEeCce CHEpPreTCKOj JHEIaTHOCTH W MOTY
(daBopr30BaTH MOjeMHE TEXHOJOrHje. TUIMYHO CBOje MHTEpece M MO3MIMje U3HOCE
Kpo3 T3B. Oene kmuce [346] wmu pagose [347]. banke cBojum omnykama [348] u
NoceOHUM (PMHAHCH]CKMM MHCTPYMEHTHMa MOTy (aBOpH30BaTH IOjeIUHE TEXHOJIOTH]e
y exkoHoMckoM cmucity. Komope momyr Hemauke WHXKEHmEpPCKe KOMOpe, H3/1ajy
Opowype 0 KopucTuMa nojenunux texuonoruja [349]. IIpoussohauu onpeme Takohe ce
MOTY YIpPYKUBaTH y KOH30pLHUjyMme HIp. KOH30pIHjyM 3a KOHCANTHHT U MH)KEHEPUHT

y EHEpPIreTULIH.

6.1.4. Meaujcke MHCTHTYLHjeE
Menujcke MHCTUTYIMja UMajy YJIOTY MYJITUIUIMKaTOpa UH(OpMaIlyje, OLITO YyriaBHOM

npeHoce uHpopmatuje u cmasgoge [350].

W3 pasmora 3amHTEpECOBAHOCTH, 10 CajJa HABEICHE HWHCTUTYIH]E, YKOJIUKO UM je
JOCTYTIaH HEKHW O] ajara €HEepPreTCKe TOJIMTHKE MOTY OCTBApHBATH CBOj€ IUJBEBE.
KomOunanuje xopumhenux amara y npakcu (II) m teoperckux (T) moryhnoctu 3a

BUX0BO Oynyhe kopumtheme natu cy y TaGenu 1.
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Tabena 9 Ynopeauu npuka3s moryhHocTu kopuinhema anata eHEpreTcke NOJUTUKE

O/ 3aMHTCPECCOBAHUX CTpaHa.

AJaTH/MHCTUTYLHje Haonayuonanne, Luewno Exonomcke | Meouju
HayUoHaHe opyumeo
MEXHUMKU anamu y n / n /
excnioamayuju
MEXHUYKY anamu y naanuparey I1 I1 I1 T
obpaszosarve I1 I1 I1 I1
nponazanoa (npomoyuja) IT I1 I1 11
HOJUMUKA YEHA eHepeeHamd I1 / T /
oupexmue uHgecmuyuje 1T T 11 T
maxkce, cybsenyuje u op. I1 T I1 /

VY mpakcw, 01 HAIMOHAIHUX HWHCTUTYIMja, caMO je MUHHCTapCTBO 3aIyXKEHO 3a
SHEPreTUKY Y HEKUM 3eMJbaMa y CTamy Ja KOPHCTU CBE ajlaT€ CHEPreTCKE IMOJIUTHKE.
Jpyre 3emibe H3JIOKEHE Cy YTUIAjy IICHa C€HEepreHara Ha CBETCKOM TPXKHIITY, Yy
HETIOBOJPHOM CIIy4ajy MOTY C€ MOCIYXHTH CyOBEeHIHjama. Y CHPOMAIIHHM 3eMJbaMa
Hema (poHIOoBa 3a Takce U cyOBeHIMje. TexXHUUKe Mepe y IUIaHUpaby M CKCIUIOATAIU]H,
0 MPaBHUITY Cy NPEMyIITeHE jaBHUM ipeay3ehuma, u Temko na 6e3 JeMOHOIOIM3AIIH]e
CeKTOpa MOTY OMTH Ha pacroyiaramby JPYIHM 3aMHTEPECOBAHMM CTpaHama. Y Cilydajy
JyTOPOYHOT TUIAHMpamka HWHTEPHAIIMOHAHE YIpaB/bauyke CTPYKTYpPE, WHCTUTYIIH]E
[MBUHOT IPYIITBA MOTY UMAaTH KalalUTeT, ajli KaKo Cce TUIAHEPCKH WHTEpBal ckpahyje
OBaj KamaluTeT Ce CMamyje, Ma TaKo MPeoCcTajy camMoO HAI[MOHATHE CTPYKType U
€KOHOMCKE WHCTHUTYIMje. MeljycoOHU yTHIIa] 3aMHTEPECOBAHUX CTpaHa y MPOLECy
JIOHOIIIEHha €HEPTeTCKE MOJTUTHUKE OCTBApyje C€ KPO3 pas3IudUTe CTpaTeruje jJjoOuparma

[351].

6.2. IIpomec nperoBopa u HeroBO 04YeKUBAHO TPajame

Bnana Penybnuke CpOuje je cBOjOM OJIYKOM YCBOjHJIa CTPYKTYpPY M MpPOIEAype 3a
nperoBope o mnpuctynawy EY, y oxBupy koje mnocroju Tpugecer mer (35)
MperoBapavykux rpymna, Mehy xojuma je rpyma 3a eHepreTuky (rpyma 15) y xojy ce 3a
pykoBoaehe ¢yHKIUje UMEHYjy MNpeACTaBHUIM MMHHCTApCTBA 3alyKEHOT 3a
enepretuky [8]. Kao mapanamuu mpouec tpeba uMatu y BUAY yckiahuBama MpaBHUX
TekoBMHa EBpornicke yHHje koju je Brnaga nonena HarmumonanHu mporpaM Koju caipiku

IperJie]l cTamba U CIUCcaK JUPEKTUBA U IUNIAHUPaHy AMHAMUKY BUXOBOT ycBajama [352].
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Peny6iinka CpOuja je 3aBpiimiia npouec CKpUHUHTa BE3aHO 3a MorjaBibe neTHaect (15),
naHa 12. jyna 2014. Penmybnuka XpBaTcka je TOAMHY JIaHa HAKOH 3aBPIIETKa CKPUHUHTA
nobmna oaropop EBporncke KOMHUCHje O CIIPEMHOCTH 32 OTBapame OBOI IOTJIaBJba, a
HAKOH J[Ba Mecela, MPeJICTaBruiIa je KOMUCH]H CBOjy IPEeroBapauky mo3uiujy. EBporicka
KOMHCH]ja je TpEeACTaBWIa CBOjy MO3UIMjYy HAKOH OCaM MECEIH YMME CYy 3BaHHYHO
OTIIOYEIM MIPETOBOPHU KOjU Cy Tpajaiu deTpHaecT Mecenu. Mmajyhu y Buay TexHuuke
aCIIeKTe Tpajama MPEeroBopa U UCKYCTBO XpBarcke Moryhe je 1a oHU Oyay 3aBpILCHH Y
POKY OJI TpW TOJIMHE O] JlaHa KaJla je 3alo4yeT eKCIUIAaHATOpHU CKpuHHHT. OBOME ce

Tpebajy 10aTH U MPETHOCTaBKe 0 noBehamy YKyImHOT 00uMa acquie ca BpEMEHOM.

6.3. Mehy3aBucHOCT OIp:KMBMX HAIIMOHAJIHUX €HEPreTCKUX cucTeMa

VY NpeTxoaHOM MOANOIAaB/bY IOKA3aId CMO Ja IIOCTOje€ 3aUHTEPEeCcCOBAaHE CTaHE Yy
IpoIlecy JIOHOIICHa HAIMOHATHE eHepreTcke moiauTuke. [locTojame HaTHAIIMOHATHIX
MHCTUTYLIMja HaJaXe Jla ce MUTamba CHEPreTcke MOJIMTHKE pellaBajy y OKBUPUMA KOjU
npeBazuia3e HallMOHAJIHE TPaHUIle jep 3a TO MOCTOje NOoTpede M jaCHU TEXHUYKH U
eKOHOMCKHM uHTepecu. Moxe ce pehu aa je mehy3aBHCHOCT OApKMBHUX HAIIMOHATHUX
EHEepPreTCKUX cucTeMa cim4yHa mehyzaBucHocTH exoHOMHja. OHa je 1O MPUPOIH TaKBa
Jla CBakKa 3eéMJba 3aBUCH O] OHE Jpyre W TUME HMMajy OJrOBOPHOCT 3a jJeAHOCTpaHe
OJUTYKE Ta c€ OJJIyKe MOpajy AOHOCUTH 3ajeqHuuku [329]. 3emibe Koje Cy UCKIbyUYeHE
W3 TPrOBUHE E€HEPTrHUjoM, a MOCEOHO OHE EHEPreTCKH cupomaiiHe, ocyheHe cy Ha
CUpOMAIITBO. Y TOM CMHCIY €HEeprercka IOJUTHKAa HMa CMHUCIA aKo TEeXHU
UHTerpanyjama. Mako cy pernoHaaHM OJHOCH yHampeheHH, W cacTaHLM y Be3U ca
OTBOPEHMM IHTamuMa CcBakoJHeBHM [353], wu3a30BM pa3pajge pErHOHAIHUX
EHEepreTCKUX cucremMa jour yBek mnoctoje. Ilopex mpukasaHux HNpPeJHOCTH IMOCTOje
MOJIMTUYKU U MHCTUTYLIMOHAJIHA M3a30BU YCIEIIHE "pernoHanusanuje” HalMOHAIHUX
€HEepreTcKuX MOJUTUKE y 3eMibama jyroucroune EBpome [354]. Onu cy mocienuna
UCTOPUJCKUX OKOJHOCTH M Temkohe Ja ce KpaTKOpOYHa KOPHUCT 3aMEHU JYTrOpPOYHUM
uHTepecuMa. M3a3zoBu '"nokanuzanMje" HaIMOHAIHUX EHEPreTCKUX CHCTeMa Cy
CMambeme MOhM LEHTPaJM30BaHOI JOHOLIEHA OJIyKa Kpo3 IoBehame eHeprercke

HC3aBUCHOCTH l'IOj CAWHUX PCTrUOHa.
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6.4. TeXHUYKH ¥ €KOHOMCKE HHTEepeCH PerHOHAJHMX M JIOKAJTHHX €HepreTCKuX
cucrema

[Topen norpeba cupomallHUX 3eMaba 3a TPrOBUHOM, MU3BOPHU MHTEpEC Yy BE3U ca
PETMOHAIIHUM IUIAHUPAKBEM Y TEXHHUYKOM CMHUCIY 3aCHOBAaH je Ha IIPOCTOPHO] H
BPEMEHCKO] KOMIUIEMEHTAPHOCTH pecypca. Y eKOHOMCKOM CMHCIY HHTEpecH cy 0oJbe
uckopuinheme mnocrojehux HWHBeCTUIM]a, €KOHOMHja oOuma U 0oJba aloKalyja.
HHTepec KOA pPETrMOHAIHOI MPUCTYNA j€ ONTHUMAIHO Kopulnhewme Kananurera Hu
noBehame eHeprercke Oe3bemHocTu [355] a momaTHO y cliydajeBUMa HOPMAJIHHX H
EKCTPEMHHUX KJIMMATCKUX YCJIOBa. PermoHanHM NpPUCTYN Yy IUIAHUPARY HAIIMOHATHHX
EHEepreTCKuX cucreMa jyroucroune EBpore nMao OM mO3UTHBHE €KOHOMCKE pe3yiTare
y HOTJIESly CMambeha ONepaTUBHE Pe3epBe y CUCTEMY (KOje Cy Ha HUBOY IPOjEKTOBaHE
cHare peBep3uOMIIHE XuipoenekTpaHe bepaam 3), a yMecTo ApXkama y Pe3epBHU Taj
KaraiuTeT Mo)kKe OUTH MOHYheH Ha TPXKUIITY eHepruje, unMe ce npodut yBehaBa mim

WHBECTHUIH]e cMamyjy [290].

6.5. Pazpaja oap;kMBUX permoHAJHUX MJIAHOBA

Crame CHEpPreTMKe Yy PpEruoHy jyrouctouHe EBporie, mocMaTpaHo IIEIOBHTO,
KapaKTepHIle BUILAK KaraluTeTa 3a IPOU3BOImbY eHepruje y Meh)ycoOHO He3aBUCHUM
HallMOHAJTHUM EHEPreTCKUM CHCTEMHMMa y KOjuMa ce CyOBEHIMOHMIIE Kopullheme
docunanx ropua [121]. IlyHo je moreHmmjama 3a yHampeheme OBOT CTamba Kpo3
paspaay OJpKHMBHUX DPETHOHAIHUX EHEPreTCKUX IulaHoBa. EBporicka yHHja TeXH Ja
peruoH jyroucrouHe EBpome mocmarpa Kao I€JIMHY, LITO jOII HHjE€ OCTBAPEHO, jep
nopex Tora mro mocroje [356]: reorpadcko oapeheme permoHa, HagHAIMOHATHE
Blajajyha opranu3saiuja, miaHOBU Ha PETMOHATHOM HUBOY U 3ajeJHUYKH (PUHAHCH]CKH
uHcTpyMeHTH [317], HepocTajy HeKu on eneMeHTa. Jyrouctuouna EBpona uma oko 35
% TpOU3BOJAHMX KallalUTeTa BUIIKA, KOjU ce HE OM MOpajld KOPUCTUTH Yy CIyd4ajy
PETHOHAIHOT MPHUCTYNa Npou3BomH [54]. Pesynraru crynuja [234, 287], y kojuma cy
pa3pahenn HainumoHanHu akIMOHM IUIAaHOBU 3eMajba jyrouctouHe EBpome 3a ciydaj
PErMOHAJIHOT MPUCTYIA Yy MJIaHUpalky HAIMOHATHUX €HEPreTCKUX CUCTeMa y ciydajy
BUCKOT' yJieNia BapujaOMIHMX OOHOBJBMBUX H3BOpa €Hepruje, IMokasyjy Ja je TakaB
cuctem moryh. Kachuje je merarsHujoM cTyaujoMm [357] moka3aHO Ja pEeTHOHAIHU
npuctyn omoryhaBa peanusanujy Behux ynena BapujaOMIHUX OOHOBJBUBHMX H3BOpa

eHeerje HEro KOJA HCE3aBHUCHUX HAIMOHAJTHHUX CHEPICTCKHUX CHUCTEMA, IITO CMaH)yje
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notpedy 3a ¢uiekcuOUIHOIINY U YuMe ce cMamyjy eMucuje. Y cryauju [358] noBeneHe
Cy y muTame mocrojehe crpareruje u3 yria aupektuBa EHeprercke 3ajemHuiie 300r
3HAYajHOT IOpacTa NPOU3BOJIE EJIEKTPUYHE EHEpruje U3 yrjba y TpPU HE3aBHCHE
cTynuje ciydaja napxkaBa jyrouctoune EBpome. Cryawja [359] mpukasana je nga y
3emMsbaMa jyrouctodde EBporie y morieny WHBECTHIMja Koje u3Hoce ykymHo 1,600 M€
JOMUHUpAja MPOU3BO/A EJICKTPUYHE CHEPruje W3 yIrjba a E€HEpreTcka eQUKacCHOCT
noctuxke TeKk 17%. Crynuja [288] uma 3a nusb Ja mokaxe moryhe crame y 3emibama
jyroucroune EBpome y 2050. romuan. Ctymuja [360] npensuha popmupame racHor
npcreHa jyroucroune EBpone. Ymrene y npou3BOAHUX TPOIIKOBA €IEKTPUYHE CHETH]je
3a Cllydaj PEerHOHAHOT MPHUCTYIA, 3aBUCHOCTH O] Ce30He, Y u3Hocy on 11.3-15.06 %
npuKasaHe cy ctyauju [361], ma Maga cy Ha HUBOY peruje AyropoyHe KOpPHUCTHU jacHe, y
ClIy4ajy MOjeJHUYHUX JpKaBa jacHO je Ja IOCTOje CIy4yajeBU TIe Cy KPaTKOPOYHH
epexTH HeraTMBHA. BeoMa mNaXJbUBUM KopumihemeM YCHEeIHHX IpuMepa
Jieperynamnyje y ciiydajeBuMa HallMOHAJTHHUX TPXKHINTA €JICKTPUYHE €HEepruje, MoXe ce

MOCTaBUTH HAJHAIIMOHAIHU MOJIeJ TP KHILTa jyrouctoune Espone [362].

6.6. Pazpana oapKUBHUX JJOKAJHUX IUIAHOBA

Jlokanno nnanupame y PenyOmuuum CpOuju y ¢asu je pas3Boja, 0K je Y CBETY TO
TPEHYTHO HajBHIE KOpUIIhEeHH MPOCTOPHU HUBO €HEPreTCKOT MIaHupama [363], jep je
IPUCTYN Ha HAlMOHAJTHOM HUBOY MHBECTULIMOHO MHTEH3MBHH]H a JOHOIIECHE OJUIyKa
nyrotpajauje. OBaj HauMH IUTAHUpaEka MPENO3HAaT je Y HEKUM JIOKAJIHUM caMoyIlpaBama
Koje Ccy mnoTmnucaie uHuIMjatuBy IloBesba TIpajoHauesHUKA, ald MM HEHOCTaje
KaranuTeTa 3a IUIaHupame U crnpoBoheme [364], ma 10 caga HeMa pe3ynTaTa ceM y

ciyyajy I'paga Huma.

Hacympot nocanamme napagurmMe KOHIIEHTPUCAHE MMPOU3BO/Ibe KopulihemeM edekara
onaaajyhe cnenuduyuHe 11eHe TeHEPATOPCKUX JEMHUIIA U MaIUX T'yOuTaKa y ImpeHocy,
HOBA MapaJiirMa MHTEJIUTeHTHUX EHEPreTCKUX Mpeka 3aCHHBA Ce Ha BEIHKOM Opojy
MambUX MPOU3BOJHUX pecypca IOCTYMHUX Y3 TMOTPOIIKBY T3B. JEHEHTpaIH30BaHa
npou3Boama [365]. Kao mTo je HEeHTpannm30BaHO IUIaHUpAmkE OWJIO 3aCHOBAHO Ha
BEJIMKMM TEHepaTopuMa W JaJIeKOBOJMMA, Tako he JIOKATHO TUIAHUPAame OUTH

3aCHOBAHO Ha JUCTpHOyMpaHoj mpou3Bomu [366] u Behoj eHepreTckoj HE3aBUCHOCTH

90

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

nokaHuX 3ajenauna [367]. [laske ce KOHLENT TUCTpUOyHMpaHa MPOU3BO/Hba SHEPTHje

[203] HamoBe3yje Ha T0jaM eHepreTCKUX uyBopuInTa [368, 369].

[Tyt ka ocTBapuBamy IUJbEBA JIOKAIHOT EHEPreTCKOI IUIaHUpama, y3 moBehame
€HEepreTcKe HE3aBHCHOCTU O] LIEHTPAJIM30BAHOI CHCTEMa IPOU3BOAE EHEpruje, y3
IpPUKa3aHU [OpacT CHeU(PUUHUX TPOIIKOBA €HEpruje, METOAOJIOIIKM 3aCHOBaH Ha
CHUMYJalUju U ontuMu3anuju kopuinhemeMm anata XOMEP npukazan je y pany [364].
Crymuja [370] mpukasana je Aa TpPOIIKOBH AWCTPUOYHpaHE MPOU3BOAKE CHEPrHje
M0CTajy YHOPEIUBYU Ca LEHTPAIN30BAaHOM MPOU3BOAKBOM TEK Ca YKUAameM moctojehnx
cyOBeHIMja. 3a JIOKAJHO IUIAaHUpamke JOCTymHa je U [371] MeTromosoruja NpuKyIbama
rOAMIIBUX OuiaHca paaud oJpehuBama MepJpUBUX HHAMKATOpa 3a THOTpede
MHTETPAITHOT paHTUpama Mepa eHeprercke edukacHocTH Koje he OuTH yKIbydeHe y

JIOKQJIHU €HEPTeTCKU TJIaH, Ha OCHOBY JICTaJbHUX CTYIH]a.

3a HOTpC6€ JACTAJbHOI' JIOKAJIHOI' IUIaHHMpamkba WM HaAlUOHAJIHUX IIJIaHOBa Ca
IMPOCTOPHOM pCSOJIYI_II/IjOM HCOIIXOAHO je KOPUCTHUTU MOJCII aTMOC(bepe 3aCHOBAaH Ha

CaTeIMTCKUM MepemruMa [372] win ciMuHe U3BOpe MojIaTaKa.

6.6.1. [lameTHHM rpagoBu

[TocebHM citydaj POCTOPHO BEOMA JIETAJHHOT JIOKATHOT €HEPreTCKOT IUIaHWpama Cy
ypOaHe, Tpajcke cpez[I/IHe* T3B. mameTHu rpanoBu [373, 374]. Ilpumepu cryauja
nameTHux rpanosa cy Ceyn [375], npumepu y EBporn [376-378], ['Baganaxapa [379]
uT. MOZEIN MaMETHHX IpajoBa 3aCHHBAjy CE HA BEIMKHM KOTMYMHAMA MOXATAKA

[380] u ouekyje ce yBohewy cloud texnonoruje [381] anu je BLUXOBa UMIUIEMEHTALM]a

Ha rpagoBuMa nonyTt beorpana 3a cana nza3os [382].

['eorpadgcku nHGOPMAITMOHU CUCTEMH TI0 MPABUITYy C€ KOPHUCTE 3a MojenoBame [383] u
ypbaHO IuUlaHMpame NnaMeTHuX rpazosa [384, 385], mpu pauyHamy HPOU3BOIIBE W3
doronanoHckux enexrpana [386-388], u3 Berpoenekrana [241, 389-391] u3 6uoracuux
noctpojema [392], xox mnanupame moOmitHOCTH [393], Kox kopuinhema BOJOHHUKA
[394], kox rpynucama MoTpouniadya y IJUCTpUOYTHBHO] Mpexu [395] u pauyHama

ryoutaka [396] u mmanupame rpaame peBep3uduiHe xuapoenekrpane [397]. HajuoBuje

" smart cities
" big data
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TEXHOJIOTHj€ TOIYT JIAapa MOTY C€ KOPUCTUTH 3a ayTOMAaTH30BaHYy AETEKLU]y O0JIMKa

Y TIoBpUIMHE KpoBoBa [398, 399].
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7. 3ak/by4yHa pazMaTpama

7.1. YnopehuBame u 1MCKycHja pe3yJrara.

Pe3synratu oBe mucepraiuje yrnopeauBU Cy ca pesyliTaTuMa JIpyrux CTyauja cliydaja
Penyomuke CpOuje [185, 254, 400], amm ce pa3imkyjy y METOJOJOTH]H,

MMpETHOCTaBKaMa U MUJLCBUMaA.

[Mpema crymuju [185], xopumhenu amar MAPKAJIL, y pedepentHoMm creHapujy,
nporrosupa ce Behu mopact moTpomme UHANIHE eHepruje y u3Hocy onx 36.9% vy
nepuoay ox 2009. rogune no 2030. rogune (roaumima crona pacta 1.76% roauuime,
0e3 MoryhHOCTH [eKyIIOBamka E€KOHOMCKOT pacTa OJf HMOTPOIIEE), IITO PEe3ylIThupa
nopactoM yBo3a ¢ocunuux ropusa on 20.2% u emucuja yribeHauokcuaa 3a 26.7%, u
JOCTH3amkhe YKYITHE CHAre y HalMOHAJTHOM EJIEeKTPOCHEpeTCKOoM cuctemy ox 12 GW
YIJIaBHOM M3 TEPMOEJNIEKTpaHa MpeMa MPEeTXOAHO YCBOjEHOM IUIaHy yJacKa y TOTOH.
loguiimkby TPOIIKOBH CaMO EHEPreTCKOr CHUCTeMa IMpOoLEeHkeHH cy Ha oko 6,691
M¢€/ropumme y 2009, xoju 6u eckanupanu no 18,749 M€/rogumme y 2030, nok 6u
TPOIIKOBU TopuBa omiu 2,296-4,927 M€/roauiime, TpOIIKOBH OpKaBama 2,560-7,203
M€/roqumme. Y creHapujy noctu3ama muiba oa 27% yaena oOHOBJBMBHUX H3BOpa
eHepruje y noTpolmu GUHAIHE eHepruje, YKYIHU TpouKkoBu noehanu cy 3a 2.4% y
OJIHOCY Ha peQepeHTHHU, aau je MOCTUTHYyTO caMo 9.5% cmamema emucuja. Kopg
KOMOWHOBAHOT CIIEHapuja, MpUMEHa Mepa yBohema OOHOBJBMBHX H3BOpa €HEPTHje U
eneprercke epukacHoct (PE u EE) uma ce nosehame tpomkosa ox1 1.5% y3 cMameme
emucuja ox 13.3%. Cmatpa ce na je oBo moBehame YKYMHHMX TpPOIIKOBA, MOCEOHO
TPOILIKOBAa TOpUBA, W HEYCHENIHOCT JOCTH3ama IMba CMamekha EMHCH]a YIJbeH
JTVOKCHIA PE3yATaT CMAambEHOT CKyIla TEXHHUYKHX Mepa Koje cy Omie Ha pacroiiaramy
KOJ MOJIeJla y OJHOCY Ha CIPETHYTH MOJEeNl HAIlMOHAJTHOT EHEPreTCKOr CHUCTEeMa

KopuurheH nNpu 0BOM UCTPaKUBAY.

[Tpema cryauju [400], xopumhenn anar MAPKAJL, tpomkoBu ropusa nosehasajy ce
10 3,600 M€/roqumme 10 2027, I'onuiimby HHBECTULIMOHU TPOIIKOBU Y €JIEKTPaHe U Y
Mepe Ha CTpaHU MOTpoIImHe JocTuriau ou 2,400 M€/ronumme y 2021. roquan u 3,200
Mé€/roqumme y 2027. ronuan y oxHocy 1:7.4 y KOpucT Mepa Ha CTpaHHU MOTPOIIHE.
Huje onuncano koje 6M ce TeXHHMYKE Mepe NpHUMEHHBaJIe U Yy KOjeM 00MMYy HUTH KOjJU

ou JOMIPUHOC INJbCBUMA yCarjallaBamba CHEPrCTCKE MOJIMTUKE oo OCTBAapCH.
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Crynuja [254], xopultheHn TPUCTYIT cucmemMcka OUHAMUKa, TPEeABUIeIA je TPOIITKOBE
no 2030. ronuHe. YKYNHM WHBECTHLMOHU TPOIIKOBH Y EHEPIeTcKy e(ukacHocT y
nepuony a0 2030. romgune m3uoce 2,700 M€, y3sumajyhu mmsb ox 20% ymrene
npuMapHe eHepruje, u ca takcama og US$ 50/tCO2, mocraiie O UCIUTATUBE Y IEPUOLY
2019-2022. ronuHe. YKyIIHE UHBECTHUIIM]jE Y OOHOBJBHBE U3BOPE EHEPTHjE IOCTUTIIC OU
1,500-2,500 M€ no 2030. rogune, (3aBUCHO OJ1 IEHETpaIje HOBUX enekTpana 5-10 %).
[Ipornosupana je motpomma enektpuune eHepruje ox 40 TWh/rogumme o 2020.
roguae ogHocHO 44 TWh/rogumme no 2020. roamne, mro je oko 11.3 % wmcmon
pedepernor cueHapuja y 2030. ToAMHHM cajalllkbe EHEPreTCKe MOJUTUKE, ca
CHEPreTCKUM  MHKCOM:  TEPMOCJICKTpaHe (61%), xuapoenektpane (26%),
BeTpoenekTapHe (6%), dbotonamnoncke enekrpane (1%) m xkomMOMHOBaHA MPOU3BOAHHA
eJIeKTpUYHE U TOIUIOTHE eHepruje (6 %). OBe BpeAHOCTH HEAOBOJBHE CY 32 JOCTU3AE

CBHX IIWJbEBA EBpOHCKC CHCPIrCTCKEC IMMOJIUTUKCE.

Crynuja [401], xopunthenu anar GREEN-X, He moMume eMUCHOHM HU (PUHAHCH]CKH
OuilaHc, MaKo Cy YCBOjEHE BPEIHOCTH TPOIIKOBA Ompeme, eHepreHara. [IpukazaHa je
MIPOU3BO/Eha CIICKTPUYHE CHeprHje y detupu (4) cueHapuja passoja ox 2030. mo 2050.
TOJIMHE TpeMa KojuMa Ou OMJI0 MaKCHMMaJIHO Moryha Mpou3BO/a U3: BETPOCICKTpaHa
2.3 TWh/romumme, ¢poroHanoHckux enekrpana 1.2 TWh/rogumme, xuapoenekrpaHa
3.2 TWh/ronummwe, Tepmoenextpana 30 TWh/rogumme, 0.8 6uomace TWh/rogumime,

HykJeapHux enekrpana 8 TWh/rogumime, 3aBUCHO 0]1 ClIeHapH]a.
OBe yeTHpH CTyIUje HUCY OJITOBOPHIIE HA ITOJIA3HE XHUITOTE3€ OBOT HCTPAKHUBAMA.

7.2. IlpoBepa mos1a3HUX XUIIOTE3a
o "Oopowcusa enepeemcka noaumuka 00600uU 00 NPOMEHe HUB0A U CMPYKMYpe

VKYIHUX MPOUWKO8A Y OOHOCY HA AKMYEIHY HEOOPHCUBY eHePSemcKy NOIUMuKy".

Cwmatpajyhu mepe npennoxkene Hanprom Ctpareruje pasBoja eHepretuke PemyOnmke
Cp6uje mo 2025 ca mpojexkumjama g0 2030. roauue [328] akTyeaHOM HEOAPKUBOM
€HEepreTKOM IMOJIMTUKOM y CMUCITY ycariallaBama ca UbeBIUMa OJIp>KUBOCTH EBporicke
yauje 2030. roguHe u ynopehyjyhu HUBO M CTPYKTypy HEHHX TPOIIKOBa ca

pe3yiaTaTuMa OBOT ucTpakuBama y IlormaBiby 4 3akspydyje ce Ja je IpBa XHIOTe3a

HOTB[!!IG a.
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o "[locmoju onmumanrHu cKyn mexHuuKux mepa o0picuge enepeemcke noaumuxe

Yuju cy yKynHu mpouKosuy 3a Opyumeo MUHuMaiHu. "

[Tocmatpajyhu omamajyhm HM3 YKYNMHHX TpPOIIKOBA 3a JPYIITBO M JOCTHTHYTOCT
[[UJbEBA OJIP)KUBE CHEPTeTCKE MOJIUTUKE TOKOM ONTUMU3AIM]je CKylla TEXHUYKHX Mepa
3a cnyyaj ycarnmamaBama 2030. u 2050. rogune (IlormaBba 4 m 5) monmasu ce 10

ONTUMAIHE CTPYKTYPEC Yy HOCICAHBLEM KOPAKY U 10 NOTBPAC APYI€ XHUIIOTE3C.

o  "Koo dyeopounoe ycaznawasarba enepeemcke noaumuxe Penyonruxe Cpouje u
Esponcke yHuje noopasymesa ce npumeHa UHMENUSEHMHUX €eHePeemCKUX

mpednca."

Cmarpajyhu  nmoctmzame 1wsbeBa 2050. roamHe JOyropoyHOM ycarjamieHomrhy
eHeprercke mnonutuke Pemybmuke Cpbuje ca EBpornckom yHHjoM M mocmarpajyhu
KOpUcmu npumene UHMeIUeeHMHUX eHePeemcKUX Mpexica y HayuoOHAIHUM eHepeemcKuM

cucmemuma y llornasmy 5 nonasu ce 10 norspae Tpehe xunorese.

7.3. 3akibyuak
Cropernyra MeToAa 3a ONTHMAJIHO IUIAHUPAKkE HALMOHATHUX EHEPETCKHX CHCTeMa

OMOFYFIaBa HOTBpl’_)I/IBaI-Le XUIIOTE3a OBOI" UCTPAKUBAKA.

7.3.1. IOCTUTHYTOCT IN/b€BA, CHEPIeTCKU U (UHAHCHjCKH OMJIAHC
VYcknahuBama eneprercke nonutuke Penyomuke Cpouje u EBporicke yHHje y cMucTy
uusbeBa 2030. u 2050. ronune mMoryhe je 6e3 0063upa Ha er30reHe MpeTnocTaBke, Maaa

OHE MMajy YTHUIlaja Ha HAYMH JJOCTU3amha TUME U Ha (PUHAHCU]JCKU OUIIaHC.

VY cnyuajy noctuzama musbeBa 2030. roguHe eHepreTcku OuilaHC pa3MeHe EHepruje je
HEeraTHBaH, a y cilydajy AocTuzama 1usbeBa 2050. mo3utuBan 0e3 003Mpa Ha €r3oreHe

MMPETIIOCTABKE.

Kao mTo je mpuka3zaHO MpOBEpOM JpYre XHUIOTe3€, CTPYKTypa YKYMHHUX TOJHUIIEHX
TPOIIKOBA BEOMa 3aBHCH O] €r30T€HUX IMPETIOCTAaBKU, OCEOHO Y ClIyuyajy JOCTH3amba

miseBa 2030. roguHe.
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7.3.2. TexHn4uke Mepe NPON3BO/Ib€, CKJIAAUIITEHA U 0BE3MBakba
['panmwa xuapoeneTpaHa HUje ONTHUMAIHA y CMUCITY JOCTH3akha UJbEBA OAPKUBOCTH JI0

2030. ronuHe anu jecte y cMucy musbeBa 10 2050. roaune.

Msrpagma QoroHanockux eiekTpana y ciaydajy Pemybnmuke CpOuje mpemnaxe ce y
M3HOCY JI0 TOCTU3ama ropmke rpanuiie u 3a 2030. u 3a 2050. roauny jep HUje OCeTJbHBA

Ha NPOMCHE CK30I'CHUX NPCTIIOCTABKH.

Wsrpagma BerpoenekTpana y mnepuoay ao 2030. moxespHa je y ciydajy PemyOnmke
CpOuje 3aBUCHO 0J1 €KI'30TCHHX MPETIIOCTABKH, a MPEAJIaXKe Ce 3a CIIy4aj ycarjaliaBama

1o 2050. roguse.

W3rpaama noTpojema 3a KOMOMHOBaHY IMPOU3BO/IbY €IEKTPUYHE U TOIUIOTHE €HEepruje
HOXKEJbHA j€ y CMHCIY YycarjallaBama LHJbeBa €HEeprercke NojuTuke PemyOnmke
Cp6uje 2030. u 2050. rogune, ctuM mro y ciydajy 2030. roguHe cHara 3aBUCH O]
OUCKHMBAHOT pa3BOja €r30reHWx mnapamerapa. M3mazak w3 moroHa (mocrojehux)
MOCTPOjeha 32 KOMOMHOBaHY NHPOHM3BOMAIY EJICKTPUYHE W TOIUIOTHE EHEpruje He
npeiake ce y cMUCTy aocTu3ama nuibea 2030. rogune a y ciydajy uuibea 2050.

I'OJHUHEC TO 3aBHCH O] pa3Boja CI'30I'CHUX ITapaMeTapa.

Usrpaama TepmoenekTpaHa y ciydajy Pemy6nmuke CpOuje 3aBHCHA je Of pa3Boja
er3oreHux napamerapa. M3naszak u3 norosa (mocrojehux) TepmMoeneKkTaHa npeiaxe ce
y MakCHMaJHOM H3HOCY HE3aBHCHO OJ I[MJbEBA ycarjlalllaBamba M pa3Boja €r30T€HUX

napamerapa.

[Toctojeha chHara peBep3uOWIHUX xXuapoenekTpana y Penyomumu CpOuju HHje

npenpeka goctusamy nuibeBa 2030. n 2050. y TEXHUUKO-€KOHOMCKOM CMUCITY.

[TocTojeha mpeHocHa Mpexa JIOBOJbHA j€ Y CMUCIY IUIAHMpamka pa3MeHe €HEpruje y
peruoHy u ca nosunuje PemyOnuke CpOuje HeMa €KOHOMCKUX MHTEpeca 3a Ipajmby
HOBUX MHTEPKOHEKTHUBHUX JIaJIEKOBOJIa Y CMUCIY AOCTU3ama usbeBa 10 2030. rogune.
Hakon 2030. ronunae Tpeba mojayaBaTd MHTEPKOHEKIH]E pagul JOCTH3amka ITUbEBA JI0
2050. romuue jep To y ciaydajy Penmybmuke CpOuje mMMa €KOHOMCKHX TPEIHOCTH Y

OJIHOCY Ha JIpyre CTPYKTYpHE Mepe.
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7.3.3. Texunuke Mepe eHepreTcke eGUKACHOCTH U CTPYKTYPHe Mepe
YKynHe yITeie eHepruje Ha pauyH TEXHHYKHX MEpa €HePreTcKe ePUKacCHOCTH U 00MM
kopuithema CTPYKTypHUX Mepa Behe Cy M Mame OceT/bMBE Ha IPOMEHY €r30TeHHX

napameTapa y ciydajy noctusama nusbeBa 2050. vero 2030. roaune.

7.3.4. PernoHaIHO M JIOKAJIHO IJIAHUPAH-€
VY cnydajy permoHaHHX TJIaHOBA Tpebajy ce mocMaTpaT AYyTrOpodHe JOOUTH Y OJHOCY

Ha KpaTKOPOYHE r'yOHUTKe.

3a pa3nuKy O] TPXKUIIHOT MPHUCTYIIA MPH pa3pajy PETHOHAIHUX TUIAHOBA, KOjU HaJlaXe
yjeIUbCHE aKkTepa M TJIe je TO YjeIUberhe MOTUTHYKA M WHCTUTYLHMOHAIHUA W3a30B,
pa3paza JOKAJHMX IUIAHOBA HalaXe NPUHIMI IOjeNe, Kako OM peanm3anuja Ouiia
Moryha um kako Ou menuMm cucreMoMm Owiio moryhe ympaBibaTH y CMHCIY Bolema

e(heKTUBHE MOUTHKE.

7.4. OrpannyaBajyhu ¢paxropu.
CHUTYpHOCT y U3pEUCHHM 3aKJby4llMMa MOCTOjH y 00a cMmepa, jep HUCY MCKOpuITheHH
CBH peCypcH KOju Cy OWIM Ha pacrojiaramy, a ca JApYyre CTpaHe HPETIIOCTaBKe Cy

NECUMHNCTHYHC.

VY cmucny ontumanse mane nyma 2030-2050. Hucy ynopehenu pesynrata u3z 2030. u

2050. roguue.

Aytop ce Haza 1a he oBa MeTo/a IONPUHETH jauyamy yTUIaja HAYYHHUX pe3yjaTara Ha

EHEpPreTCKy MOJINTUKY a HE OOPHYTO.

97

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

Jlutreparypa:

(1]

[9]

[10]
[11]
[12]

[13]

[14]

[15]

[16]

[17]

Z. V. Popovi¢, Kako napisati i objaviti naucno delo vol. 1. Beograd: Akademska misao,
1999.

E. Phillips and D. S. Pugh, How to Get a PhD - 4th Edition: A Handbook for Students
and Their Supervisors: McGraw-Hill Education, 2005.

D. Stojanovi¢, Kaldrma i asfalt: urbanizacija i evropeizacija Beograda 1890-1914:
Udruzenje za drustvenu istoriju, 2009.

J. Momoh, "A Framework for Interdisciplinary Research and Education," Economic
Market Design and Planning for Electric Power Systems, p. 1, 2010.

J. McCormick, The European Union: Politics and Policies: Westview Press, 2004.

¥k "HAIPT CTPATETUJE HAVYYHOI' U TEXOJIOIIKOI' PA3BOJA
PEITYBJIMKE CPBUIJE 3A TIEPUO/] OJ] 2016. 1O 2020. TOAWHE — ,,McTtpaxuBame
3a pa3Boj“," 2015.

M. Lazarevi¢, S. Mari¢, and A. Orza, Kreiranje politike i pregovori za pristupanje EU.
Beograd: Deutche Gesellschaft fiir Internationale Zusammenarbeit 2013.

A. Engelman and M. Mrak, Cmpyxmype u npoyedype 3a ycheuine npezogope o
npucmynarwy EY. Belgrade: Deutche Gesellschaft flir Internationale Zusammenarbeit,
2013.

J. Habermas, Tehnika i znanost kao" ideologija": Skolska knjiga, 1986.

P. F. Cowhey, "The problems of plenty: Energy policy and international politics," 1985.
M. F. Ruth and B. Kroposki, "Energy Systems Integration: An Evolving Energy
Paradigm," The Electricity Journal, vol. 27, pp. 36-47, 2014.

M. Welsch, "Enhancing the Treatment of Systems Integration in Long-term Energy
Models," 2013.

R. Weijermars, P. Taylor, O. Bahn, S. R. Das, and Y.-M. Wei, "Review of models and
actors in energy mix optimization — can leader visions and decisions align with
optimum model strategies for our future energy systems?," Energy Strategy Reviews,
vol. 1, pp. 5-18, 2012.

J. Momoh, "Research, Education, and Training for the Smart Grid," in Smart Grid, ed:
John Wiley & Sons, Inc., 2012, pp. 176-183.

T. Nakata, D. Silva, and M. Rodionov, "Application of energy system models for
designing a low-carbon society," Progress in Energy and Combustion Science, vol. 37,
pp. 462-502, 2011.

EC, "Conclusions on 2030 Climate and Energy Policy Framework," vol. SN 79, ed.
Brussels: European Council, 2014, p. 10.

H. Lund, A. N. Andersen, P. A. @stergaard, B. V. Mathiesen, and D. Connolly, "From
electricity smart grids to smart energy systems — A market operation based approach
and understanding," Energy, vol. 42, pp. 96-102, 2012.

M. Z. Jacobson and G. M. Masters, "Exploiting wind versus coal," Science, vol. 293,
pp. 1438-1438, 2001.

S. Pacala and R. Socolow, "Stabilization wedges: solving the climate problem for the
next 50 years with current technologies," Science, vol. 305, pp. 968-972, 2004.

N. Van Beeck, Classification of energy models: Citeseer, 1999.

M. Z. Jacobson and M. A. Delucchi, "Evaluating the Feasibility of a Large-Scale Wind,
Water , and Sun Energy Infrastructure," Energy, pp. 1-38, 2009.

D. Connolly, H. Lund, B. V. Mathiesen, and M. Leahy, "A review of computer tools for
analysing the integration of renewable energy into various energy systems," Applied
Energy, vol. 87, pp. 1059-1082, 2010.

98

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

(23]

[24]

[25]
[26]

[27]

[34]

[35]

[36]
[37]

[38]

M. Igbal, M. Azam, M. Naeem, A. S. Khwaja, and A. Anpalagan, "Optimization
classification, algorithms and tools for renewable energy: A review," Renewable and
Sustainable Energy Reviews, vol. 39, pp. 640-654, 2014.

F. Wiese, G. Bokenkamp, C. Wingenbach, and O. Hohmeyer, "An open source energy
system simulation model as an instrument for public participation in the development of
strategies for a sustainable future," Wiley Interdisciplinary Reviews-Energy and
Environment, vol. 3, pp. 490-504, Sep-Oct 2014.

D. Stolten and V. Scherer, Transition to Renewable Energy Systems: Wiley, 2013.

D. Henning, "MODEST—An energy-system optimisation model applicable to local
utilities and countries," Energy, vol. 22, pp. 1135-1150, 1997.

A. Lehtild and P. Pirild, "Reducing energy related emissions: Using an energy systems
optimization model to support policy planning in Finland," Energy Policy, vol. 24, pp.
805-819, 1996.

S. National Research Council, National Energy Modeling System. Washington, DC,
USA: National Academies Press, 1992.

B. Sliz-Szkliniarz, "Energy Planning in Selected European Regions - Methods for
Evaluating the Potential of Renewable Energy Sources,” PhD, Fakultit fiir
Bauingenieur-, Geo- und Umweltwissenschaften, Karlsruher Institut fiir Technologie,
Karlsruhe, 2013.

S. C. Bhattacharyya and G. R. Timilsina, "A review of energy system models,"
International Journal of Energy Sector Management, vol. 4, pp. 494-518, 2010.

H. Hashim, P. Douglas, A. Elkamel, and E. Croiset, "Optimization Model for Energy
Planning with CO2 Emission Considerations," Industrial & Engineering Chemistry
Research, vol. 44, pp. 879-890, 2005/02/01 2005.

P. Tafarte, S. Das, M. Eichhorn, and D. Thrin, "Small adaptations, big impacts: Options
for an optimized mix of variable renewable energy sources," Energy, vol. 72, pp. 80-92,
2014.

K. Porter, C. Mudd, S. Fink, J. Rogers, L. Bird, L. Schwartz, M. Hogan, D. Lamont,
and B. Kirby, "Meeting Renewable Energy Targets in the West at Least Cost: The
Integration Challenge," Western Governors' Association, Denver, CO CH-6A20-55353,
2012.

H. Pozar, Prilog metodu za odredivanje optimalne energetske strukture. Beograd
Srpska akademija nauka i umetnosti, Odeljenje tehnickih nauka, 1968.

M. Huber, T. Hamacher, C. Ziems, and H. Weber, "Combining LP and MIP approaches
to model the impacts of renewable energy generation on individual thermal power plant
operation," in Power and Energy Society General Meeting (PES), 2013 IEEE, 2013, pp.
1-5.

F.  Genoese, Modellgestiitzte  Bedarfs-und  Wirtschaftlichkeitsanalyse — von
Energiespeichern zur Integration erneuerbarer Energien in Deutschland, 2013.

**%  Guidelines for strategic planning: U.S. Department of Energy Office of Strategic
Planning, Budget and Program Evaluation, 1996.

A. Lind, E. Rosenberg, P. Seljom, K. Espegren, A. Fidje, and K. Lindberg, "Analysis of
the EU renewable energy directive by a techno-economic optimisation model," Energy
Policy, vol. 60, pp. 364-377, Sep 2013.

E. Hirst and C. Goldman, "Creating the future: integrated resource planning for electric
utilities," Annual review of energy and the environment, vol. 16, pp. 91-121, 1991.

D. Nadi¢, "Odrzivi razvoj i principi odrzivog razvoja u strateSkim dokumentima
Republike Srbije," Godisnjak FPN, pp. 213-224, 2011.

Z. Gereke, Modeliranje energetike i Zivotne sredine : problemi i metode modeliranja
optimalne energetske strukture sa posebnim osvrtom na zastitu covekove Zivotne
sredine. Beograd: Privredna Stampa, 1982.

99

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[42]

[43]

[44]

[45]

[46]
[47]

[48]
[49]

[50]

[51]

[52]
[53]

[54]

[55]

[56]
[57]
[58]

[59]

[60]

[61]

R. Banos, F. Manzano-Agugliaro, F. G. Montoya, C. Gil, A. Alcayde, and J. Gomez,
"Optimization methods applied to renewable and sustainable energy: A review,"
Renewable & Sustainable Energy Reviews, vol. 15, pp. 1753-1766, May 2011.

D. Acke, "Zeroing In: Lessons from the European Climate Foundation?s Roadmap 2050
Project," Power and Energy Magazine, IEEE, vol. 12, pp. 42-49, 2014.

MERZ. (2013). Nacrt strategija razvoja energetika Republike Srbije za period do 2025.
godine sa projekcijama do 2030. godine - in Serbian. Available:
http://www.merz.gov.rs/sites/default/files/Nacrt%20strategije%20razvoja%?20energetik
€%20Republike%208Srbije%20za%20period%20d0%202025.%20godine%20sa%20proj
ekcijama%20d0%202030.%20godine.pdf

I. Batas-Bjelic, N. Rajakovic, B. Cosic, and N. Duic, "A realistic EU vision of a lignite-
based energy system in transition: Case study of Serbia," Thermal Science, vol. 19, pp.
371-382, 2015.

EC, "A Roadmap for moving to a competitive low carbon economy in 2050," ed, 2011.
R. G. Pratt, P. Balducci, C. Gerkensmeyer, S. Katipamula, M. C. Kintner-Meyer, T. F.
Sanquist, K. P. Schneider, and T. Secrets, "The smart grid: an estimation of the energy
and CO?2 benefits," 2010.

L. Schrattenholzer, "Assessment of personal computer models for energy planning in
developing countries," World Bank / UNDP / Bilateral Aid Energy Sector Management
and Assessment Programme (ESMAP)1991.

C. von Clausewitz, Hinterlassene werke iiber krieg und kriegfiihrung: Diimmler, 1867.
I. Kavrakoglu, "ENERGY MODELS," European Journal of Operational Research, vol.
28, pp. 121-131, 1987.

H. Lund. (2013). EnergyPLAN Advanced Energy Systems Analysis Computer Model
Documentation Version 11.0. Available: http://www.energyplan.eu/wp-
content/uploads/2013/06/EnergyPLAN-Documentation-V11-2013.pdf

V. A. Levi, Planiranje razvoja elektroenergetskih sistema pomocu racunara. Novi Sad:
Stylos, 1998.

H. Seifi and M. S. Sepasian, Electric Power System Planning: Issues, Algorithms and
Solutions: Springer, 2011.

A. Kanevce, I. Mishkovski, and L. Kocarev, "Modeling long-term dynamical evolution
of Southeast European power transmission system," Energy, vol. 57, pp. 116-124, Aug
12013.

D. Sosi¢, "Metode odredivanja raspoloZivog prenosnog kapaciteta u visokonaponskim
prenosnim mrezama elektroenergetskog sistema," Doktorat, Univerzitet u Beogradu,
Beograd, 2015.

A. Liu, B. H. Hobbs, J. Ho, J. D. McCalley, V. Krishnan, M. Shahidehpour, and Q. P.
Zheng, "Co-optimization of Transmission and Other Supply Resources," 2013.

R. A. Rodriguez, S. Becker, and M. Greiner, "Cost-optimal design of a simplified,
highly renewable pan-European electricity system," Energy, vol. 83, pp. 658-668, 2015.
F. E. Kydland and E. C. Prescott, "Rules Rather than Discretion: The Inconsistency of
Optimal Plans," Journal of Political Economy, vol. 85, pp. 473-491, 1977.

S. Teske, "Bridging the Gap between Energy-and Grid Models: developing an
integrated infrastructural planning model for 100% renewable energy systems in order
to optimize the interaction of flexible power generation, smart grids and storage
technologies," Flensburg, Univ., Diss., 2015, 2015.

IAEA, Expansion planning for electrical generating systems: a guidebook: International
Atomic Energy Agency, 1984.

E. N. Asada, Y. Jeon, K. Y. Lee, V. Miranda, A. J. Monticelli, K. Nara, J.-B. Park, R.
Romero, and Y.-H. Song, "Applications to System Planning," in Modern Heuristic
Optimization Techniques, ed: John Wiley & Sons, Inc., 2007, pp. 285-335.

100

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[62]

[63]

[64]
[65]

[66]

M. Wetter, "GenOpt -Generic Optimization Program User Manual Version 3.1.0,"
Simulation Research Group Building Technologies Department Environmental Energy
Technologies Division, Berkeley2011.

N.Rajakovi¢ and 1. B. Bjeli¢, "Optimalno planiranje razvoja nacionalnog energetskog
sistema pomoc¢u racunarskih simulacija," Energija, ekologija, ekonomija, vol. 17, pp.
59-63, 2015.

A. Gore, Our Choice: How We Can Solve the Climate Crisis: Bloomsbury Publishing
Plc, 2009.

H. Lund, Renewable Energy Systems: The Choice and Modeling of 100% Renewable
Solutions: Academic Press, 2009.

R. Weijermars, O. Bahn, P. Capros, S. R. Das, S. Griffiths, H. Lund, N. Nakicenovic,
H.-H. Rogner, P. Taylor, Y.-M. Wei, H. Liao, and X. Shi, "Energy strategy research —
Charter and perspectives of an emerging discipline," Energy Strategy Reviews, vol. 1,
pp- 135-137,2013.

J.-P. Charpentier, 4 Review of Energy Models No. I (revised September 1976): IIASA
Research Report RR-74-010, 1974.

J.-P. Charpentier, 4 Review of Energy Models No. 2: IIASA Research Report RR-75-
035, 1975.

C. Schlenzig, "PlaNet: ein entscheidungsunterstiitzendes System fiir die Energie-und
Umweltplanung," 1998.

S. Pfenninger, A. Hawkes, and J. Keirstead, "Energy systems modeling for twenty-first
century energy challenges," Renewable and Sustainable Energy Reviews, vol. 33, pp.
74-86,2014.

A. Mazer, Electric Power Planning for Regulated and Deregulated Markets: Wiley,
2007.

M. Munasinghe, "INTEGRATED NATIONAL ENERGY PLANNING (INEP) IN
DEVELOPING COUNTRIES," Natural Resources Forum, vol. 4, pp. 359-373, 1980.
C. De Jonghe, E. Delarue, R. Belmans, and W. D’haeseleer, "Determining optimal
electricity technology mix with high level of wind power penetration," Applied Energy,
vol. 88, pp. 2231-2238, 2011.

X. Wang and J. R. McDonald, Modern power system planning: McGraw-Hill, 1994,

M. Koch, K. Blok, and J. Harnisch, Systematische Analyse der Eigenschaft von
Energiemodellen im Hinblick auf ihre Eignung fiir moglichst praktische Politik-
Beratung zur Fortentwicklung der Klimaschutzstrategie: Endbericht: ECOFYS GmbH,
2001.

Y. Scholz, "Renewable energy based electricity supply at low costs: development of the
REMix model and application for Europe," 2012.

S. Nagl, M. Fiirsch, and D. Lindenberger, "The costs of electricity systems with a high
share of fluctuating renewables-a stochastic investment and dispatch optimization
model for Europe," EWI Working Paper2012.

J.-M. Beaujean and J.-P. Charpentier, 4 Review of Energy Models. No. 3 (Special Issue
on Soviet Models): IIASA Research Report RR-76-018, 1976.

A. Herbst, F. Toro, F. Reitze, and E. Jochem, "Introduction to energy systems
modelling," Swiss J. Econ. Stat, vol. 148, pp. 111-135, 2012.

S. Messner and M. Strubegger, "User's Guide for MESSAGE I11," International Institute
for Applied Systems Analysis, Laxenburg, Austrial995.

M. Biberacher, "Modelling and optimisation of future energy systems using spatial and
temporal methods," 2004.

G. Czisch, "Szenarien zur zukiinftigen Stromversorgung: kostenoptimierte Variationen
zur Versorgung Europas und seiner Nachbarn mit Strom aus erneuerbaren Energien,"
2005.

P. Masse and R. Gibrat, "Application of linear programming to investments in the
electric power industry," Management Science, vol. 3, pp. 149-166, 1957.

101

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[84]

[85]

[86]

[87]

[100]

[101]

[102]

[103]

[104]

J. McCalley, W. Jewell, T. Mount, D. Osborn, and J. Fleeman, "A Wider Horizon,"
Power and Energy Magazine, IEEE, vol. 9, pp. 42-54, 2011.

K. C. Hoffman and D. W. Jorgenson, "Economic and Technological Models for
Evaluation of Energy Policy," The Bell Journal of Economics, vol. 8, pp. 444-466,
1977.

F. C. Knopf, Modeling, Analysis and Optimization of Process and Energy Systems:
Wiley, 2011.

J. Després, N. Hadjsaid, P. Criqui, and I. Noirot, "Modelling the impacts of variable
renewable sources on the power sector: Reconsidering the typology of energy
modelling tools," Energy, vol. 80, pp. 486-495, 2015.

J. Momoh, "Next Generation Optimization for Electric Power Systems," FEconomic
Market Design and Planning for Electric Power Systems, pp. 237-275, 2010.

T. Zylicz, Goals, principles and constraints in environmental policies: Edward Elgar,
Cheltenham, 2000.

A. S. Manne, R. G. Richels, and J. P. Weyant, "Feature Article--Energy Policy
Modeling: A Survey," Operations Research, vol. 27, pp. 1-36, 1979.

H. J. Greenberg and F. H. Murphy, "Modelling the National Energy Plan," The Journal
of the Operational Research Society, vol. 31, pp. 965-965, 1980.

M. A. Laughton, "Power and energy systems planning," International Journal of
Electrical Power & Energy Systems, vol. 4, pp. 42-50, 1982.

J. M. Griffin and H. B. Steele, "7 - CONSERVATION," in Energy Economics and
Policy (Second Edition), J. M. G. B. Steele, Ed., ed: Academic Press, 1986, pp. 245-
282.

G. Bruntland, "Our common future: The world commission on environment and
development," ed: Oxford: Oxford University Press, 1987.

I. Cvitan, M. Fijala, M. Horzi¢, and V. Paskalin, Stednja i racionalna potrosnja energije
Sisak: Drustvo energetiCara sisacko banijske regije "Joza Rozankovic", 1982.

A. P. Sanghvi, "Least-cost energy strategies for power system expansion," Energy
Policy, vol. 12, pp. 75-92, 1984.

S. Grgurevic, Ed., Znacaj i mogucnost racionalnog koriscenja energije (Zbornik
odabranih radova : 1981-1986. Beograd: Institut za ekonomiku industrije, 1987, p.”pp.
Pages.

S. DBukanovi¢, Obnovijivi izvori energije: ekonomska ocena: Gradska biblioteka"
Bozidar Knezevi¢", 2009.

b. Stanojevi¢, Erexmpuuna unoycmpuja y Cpbuju @ excnepuMeHmaina npeoasarsd
opoacana y Qusuuxom uncmumymy Benuke wxone, 10-oe, 15-o2 u 17-0e jyna 1901.
200une y Kopucm mexuuuxoe opyuwmea. beorpan: JpxaBHa mramnapuja KpabeBune
Cpouje, 1901.

S. A. Farghal and M. R. Abdel Aziz, "Generation expansion planning including the
renewable energy sources," Power Systems, IEEE Transactions on, vol. 3, pp. 816-822,
1988.

W. Kempton, "Chapter 5 - Analysis: Large-Scale Integration of Renewable Energy," in
Renewable Energy Systems, H. Lund, Ed., ed Boston: Academic Press, 2010, pp. 75-
125.

M. A. H. Mondal, S. Kennedy, and T. Mezher, "Long-term optimization of United Arab
Emirates energy future: Policy implications," Applied Energy, vol. 114, pp. 466-474,
2014.

B. Pfluger, Assessment of least-cost pathways for decarbonising Europe's power supply
. a model-based long-term scenario analysis accounting for the characteristics of
renewable energies: KIT Scientific Publishing, 2014.

D.-W.-I. F. Sensfu3, "Assessment of the impact of renewable electricity generation on
the German electricity sector An agent-based simulation approach," 2007.

102

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[105]

[106]

[107]
[108]

[109]

[110]

[111]
[112]
[113]
[114]

[115]

[116]
[117]
[118]
[119]
[120]

[121]
[122]

[123]

[124]

[125]

[126]

M. Welsch, P. Deane, M. Howells, B. O. Gallachoir, F. Rogan, M. Bazilian, and H. H.
Rogner, "Incorporating flexibility requirements into long-term energy system models -
A case study on high levels of renewable electricity penetration in Ireland," Applied
Energy, vol. 135, pp. 600-615, Dec 15 2014.

L. Kuntz and F. Miisgens, "Modelling start-up costs of multiple technologies in
electricity markets," Mathematical Methods of Operations Research, vol. 66, pp. 21-32,
2007.

N. P. Padhy, "Unit commitment-a bibliographical survey," Power Systems, IEEE
Transactions on, vol. 19, pp. 1196-1205, 2004.

D. Madzharov, E. Delarue, and W. D'Haeseleer, "Integrating electric vehicles as
flexible load in unit commitment modeling," Energy, vol. 65, pp. 285-294, 2014.

E. Delarue, D. Cattrysse, and W. D'Haeseleer, "Enhanced priority list unit commitment
method for power systems with a high share of renewables," Electric Power Systems
Research, vol. 105, pp. 115-123, 2013.

S. Rebennack, J. Kallrath, and P. Pardalos, "Energy Portfolio Optimization for Electric
Utilities: Case Study for Germany," in Energy, Natural Resources and Environmental
Economics, E. Bjerndal, M. Bjerndal, P. M. Pardalos, and M. Ronnqvist, Eds., ed:
Springer Berlin Heidelberg, 2010, pp. 221-246.

B. Palmintier and M. Webster, "Impact of operational flexibility on generation
planning," IEEE Transactions on Power Systems, 2013.

M. Nicolosi, "The economics of renewable electricity market integration. An empirical
and model-based analysis of regulatory frameworks and their impacts on the power
market," Universitit zu Koln, 2012.

V. Smil, Global catastrophes and trends: the next fifty years: The MIT Press, 2008.

N. Dui¢, "Is the success of clean energy guaranteed?," Clean Technologies and
Environmental Policy, pp. 1-8, 2015/05/09 2015.

L. Hirth and F. Ueckerdt, "The Decreasing Market Value of Variable Renewables:
Integration Options and Deadlocks," in Transition to Renewable Energy Systems, ed:
Wiley-VCH Verlag GmbH & Co. KGaA, 2013, pp. 75-92.

G. Strbac, "Quantifying the system costs of additional renewables in 2020," DTI report,
2002.

M. Todorovic, Ed., Cene elektricne energije u Jugoslaviji (Zbornik odabranih radova :
1981-1986. Beograd: Institut za ekonomiku industrije, 1987, p.”pp. Pages.

M. Cvetkovi¢, "Prilog metodologiji projektovanja energetskog sektora Jugoslavije,"
PhD, Belgrade, Belgrade, 1985.

P. L. Joskow, "Comparing the Costs of Intermittent and Dispatchable Electricity
Generating Technologies," American Economic Review, vol. 101, pp. 238-241, 2011.

O. Hohmeyer, "Renewables and the full costs of energy," Energy Policy, vol. 20, pp.
365-375, 1992.

A. Kovacevic, "Fossil Fuel Subsidies in the Western Balkans," 9789295092440, 2011.
L. Bird, M. Milligan, and D. Lew, "Integrating Variable Renewable Energy: Challenges
and Solutions," NREL2013.

A. Meier, A. H. Rosenfeld, and J. Wright, "Supply curves of conserved energy for
California's residential sector," Energy, vol. 7, pp. 347-358, 1982.

A. Lopez-Pena, 1. Pérez-Arriaga, and P. Linares, "Renewables vs. energy efficiency:
The cost of carbon emissions reduction in Spain," Energy Policy, vol. 50, pp. 659-668,
2012.

A. Ghaderi, M. Parsa Moghaddam, and M. K. Sheikh-El-Eslami, "Energy efficiency
resource modeling in generation expansion planning," Energy, vol. 68, pp. 529-537,
2014.

F. Urban, R. M. J. Benders, and H. C. Moll, "Modelling energy systems for developing
countries," Energy Policy, vol. 35, pp. 3473-3482, 2007.

103

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[127]
[128]
[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]
[147]

H. Pozar, Strategija dugorocnog razvoja energetike Jugoslavije. Ckorje: MakenoHCcka
aKajgeMuja Ha HayKUTe ¥ YMETHOCTHTE, 1985.

T. PukSec, "Influence of energy policy on long term energy demand planning," PhD,
Fakultet strojarstva i brodogradnje, Sveuciliste u Zagrebu, Zagreb, 2015.

L. Suganthi and A. A. Samuel, "Energy models for demand forecasting—A review,"
Renewable and Sustainable Energy Reviews, vol. 16, pp. 1223-1240, 2012.

L. G. Swan and V. L. Ugursal, "Modeling of end-use energy consumption in the
residential sector: A review of modeling techniques," Renewable and Sustainable
Energy Reviews, vol. 13, pp. 1819-1835, 2009.

C. W. Gellings and W. M. Smith, "Integrating demand-side management into utility
planning," Proceedings of the IEEE, vol. 77, pp. 908-918, 1989.

R. Elsland, C. Divrak, T. Fleiter, and M. Wietschel, "Turkey’s Strategic Energy
Efficiency Plan — An ex ante impact assessment of the residential sector," Energy
Policy, vol. 70, pp. 14-29, 2014,

S. G. Steckley, D. S. Meade, C. S. Lenox, K. C. Hoffman, D. H. Reid, and B. C.
Schoener, "Energy demand analytics using coupled technological and economic
models," The Energy Journal, vol. 32,2011.

M. Bouzguenda and S. Rahman, "Integration of customer-owned generation into the
electric utility load dispatching technique," in Southeastcon'89. Proceedings. Energy
and Information Technologies in the Southeast., IEEE, 1989, pp. 814-819.

N. Rajakovi¢, M. Orbovi¢, and J. Petri¢, "Primena dinamickog programiranja na
problem upravljanja sistemom elektroenergetskih potrosaca intermitentnog rezima
rada," Tehnika vol. 53, pp. E12-E21, 1998.

D. J. Olsen, "Grid Integration of Aggregated Demand Response, Part 1: Load
Availability Profiles and Constraints for the Western Interconnection," 2014.

M. Hummon, D. Palchak, P. Denholm, J. Jorgenson, D. J. Olsen, S. Kiliccote, N.
Matson, M. Sohn, C. Rose, and J. Dudley, "Grid Integration of Aggregated Demand
Response, Part 2: Modeling Demand Response in a Production Cost Model," 2013.

P. S. Kwon and P. Ostergaard, "Assessment and evaluation of flexible demand in a
Danish future energy scenario," Applied Energy, vol. 134, pp. 309-320, 2014.

T. BoBmann, "A model-based long-term scenario analysis in consideration of structural
changes in electricity demand " PhD, Fraunhofer ISI, Fraunhofer Verlag, Karlsruhe,
2015.

V. M. Siljkut, "UPRAVLJANJE POTROSNJOM U INTELIGENTNIM
ENERGETSKIM MREZAMA SA VARIJABILNOM PROIZVODNJOM," PhD,
ELEKTROTEHNICKI FAKULTET, UNIVERZITET U BEOGRADU, Beograd, 2015.
T. Miiller, Politische Okonomie der Erneuerbare-Energien-Politik in Deutschland: Eine
Betrachtung des Politikbildungsprozesses auf dem Strommarkt unter dem Einfluss von
Interessengruppen: Kassel University Press, 2015.

R. Bellman and S. E. Dreyfus, Applied Dynamic Programming: Princeton University
Press, 1962.

EC. (2014, 13.05.2014.). European Commission 2030 framework for climate and
energy policies Available:
http://ec.europa.cu/clima/policies/2030/documentation_en.htm

D. Reiche, "Renewable energies in the EU-Accession States," Energy Policy, vol. 34,
pp- 365-375, 2006.

D. Buchan and M. Keay, "The EU's new energy and climate goals for 2030 under-
ambitious and over-bearing?," in Energy and Environment, ed: The Oxford Institute for
Energy Studies, 2014.

EnC, "TREATY ESTABLISHING THE ENERGY COMMUNITY," 2006.

S. Hofer, Die FEuropdische Union als Regelexporteur: die FEuropdisierung der
Energiepolitik in Bulgarien, Serbien und der Ukraine: Nomos Baden-Baden, 2008.

104

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[148]
[149]
[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]
[159]

[160]
[161]
[162]
[163]

[164]

[165]
[166]
[167]

[168]

S. Despotovi¢, Matematicki modeli pouzdanosti i optimalnosti elektroenergetskih
sistema. Beograd: Zajednica Jugoslovenske elektroprivrede,, 1976.

N. Rajakovi¢ and 1. Batas Bjeli¢, "The impact of Serbian national energy efficiency
action plan (NEEAP) on EU2020 goals," in INDEL, Banja Luka, 2012, pp. 268-270.

D. Gielen, D. Saygin, N. Wagner, K. Petrichenko, and A. Tsakiris, "SYNERGIES
BETWEEN RENEWABLE ENERGY AND ENERGY EFFICIENCY," IRENA2015.
C. De Jonghe, E. Delarue, R. Belmans, and W. D'Haeseleer, "Interactions between
measures for the support of electricity from renewable energy sources and CO2
mitigation," Energy Policy, vol. 37, pp. 4743-4752, 20009.

A. Held, M. Ragwitz, W. Eichhammer, F. Sensfuss, M. Pudlik, B. Pfluger, G. Resch, L.
Olmos, A. Ramos, M. Rivier, C. Kost, C. Senkpiel, F. Peter, K. Veum, J. Slobbe, and J.
d. Joode, "Estimating energy system costs of sectoral RES and EE targets in the context
of energy and climate targets for 2030," 2014.

B. Knopf, P. Nahmmacher, and E. Schmid, "The European renewable energy target for
2030 — An impact assessment of the electricity sector," Energy Policy, vol. 85, pp. 50-
60, 2015.

H. A. Linstone, "Futures Research Methodology—Version 3.0 CD-ROM edited by
Jerome C. Glenn and Theodore J. Gordon, The Millennium Project, 4421 Garrison
Street, NW, Washington, DC 20016-4055; nearly 1300-page CD available for $49.50,
ISBN-978-0-9818941-1-9, http://millennium-project. org/millennium/FRM-V3. html,"
ed: North-Holland, 2009.

L. Borjeson, M. Hojer, K.-H. Dreborg, T. Ekvall, and G. Finnveden, "Scenario types
and techniques: Towards a user's guide," Futures, vol. 38, pp. 723-739, 2006.

E. Martinot, C. Dienst, L. Weiliang, and C. Qimin, "Renewable Energy Futures:
Targets, Scenarios, and Pathways," Annual Review of Environment and Resources, vol.
32, pp. 205-239, 2007.

W. Weimer-Jehle, S. Prehofer, and S. Vigele, "Kontextszenarien. Ein Konzept zur
Behandlung von Kontextunsicherheit und Kontextkomplexitit bei der Entwicklung von
Energieszenarien," Technikfolgenabschdtzung — Theorie und Praxis, vol. 22, pp. 27-35,
2013.

T. Mai, J. Logan, N. Blair, P. Sullivan, and M. Bazilian, "RE-ASSUME," 2013.

HEE (2011). The Energy Law. Available:
http://www.aers.rs/FILES/Zakoni/Eng/Zakon%200%20energetici_57-11.pdf

N. Samuels, "The European Coal Organization," Foreign Affairs, vol. 26, pp. 728-736,
1948.

M. Ristic, "Energija i kriza globalnog razvoja," in Elektrotermija Vrnjacka Banja, 1981.
V. Mastilovic and M. Gavrilovic, "Primena linearnog programiranja u planiranju
razvoja elektroprivrednih sistema," FElektroprivreda : organ Biroa za unapredenje
elektroprivrede, vol. 16, pp. 535-545, 1963.

G. Grani¢, "Optimalni redoslijed izgradnje elektrana u elektroenergetskom sistemu,"
PhD, Elektrotehnicki fakultet u Zagrebu, 1979.

A. S. Martinoli, "Jedan probabilisticki model dugoro¢nog razvoja proizvodnih
kapaciteta u uslovima povecanog uces¢a termoelektrana," PhD, Belgrade, Belgrade,
1988.

I. Skokljev, "Planiranje u elektroenergetskom sistemu Ontario Hydro," Tehnika, vol.
11-12, pp. 793-796, 1991.

M. Jevti¢, "'Big new Europe": An energy challenge," Medunarodni problemi, vol. 44,
pp- 367-376, 1992.

M. R. Todorovi¢ and A. Mari¢, "Energetika u zemljama u tranziciji," Energija,
ekonomija, ekologija, vol. 5, pp. 50-55, 2000.

M. Crnéevi¢, M. Lazi¢, and M. Rajovi¢, "Uvozna zavisnost i supstitucija opreme u
EPS-u," Energija, ekonomija, ekologija, vol. 1, pp. 89-92, 1996.

105

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[169]
[170]
[171]
[172]

[173]

[174]

[175]
[176]
[177]
[178]

[179]

[180]
[181]

[182]

[183]
[184]

[185]

[186]

[187]

[188]
[189]

[190]

M. Kukobat, "Mogucénosti koris¢enja novih i obnovljivih izvora energije u SR
Jugoslaviji," Energija, ekonomija, ekologija, vol. 3, pp. 168-170, 1998.

N. Corovié, "Male hidroelektrane-stanje u SR Jugoslaviji i svetu," Energija, ekonomija,
ekologija, vol. 4, pp. 294-296, 1999.

M. Filipovi¢, "Razvojna politika SR Jugoslavije u tranziciji energetskog sektora,"
Energija, ekonomija, ekologija, vol. 3, pp. 109-111, 1998.

N. Rajakovi¢ and N. Arsenijevi¢, "Pregled savremenih metoda za dugoro¢no planiranje
razvoja energetike," Energija, ekonomija, ekologija, vol. 4, pp. 132-136, 1999.

N. Rajakovi¢, N. Arsenijevi¢, and B. Petkovi¢, "Aplikativni softverski moduli za
pracenje i upravljanje razvojem energetike SRJ," Energija, ekonomija, ekologija, vol. 5,
pp- 36-40, 2000.

A. Vuckovi¢, N. Nikoli¢, M. Sucevi¢-Tasi¢, N. Blagojevi¢, and S. Ruzi¢, "Rezultati
simulacija rada elektroenergetskog sistema Elektroprivrede Srbije u srednjoro¢nom
planu razvoja," Elektroprivreda : organ Biroa za unapredenje elektroprivrede vol. 54,
pp. 94-100, 2001.

N. Daji¢, "Energetika Jugoslavije od predvidanja u Strategiji do ostvarenja," Energija,
ekonomija, ekologija, vol. 5, pp. 31-35, 2000.

M. Filipovi¢ and M. Bosnjak, "Stanje i perspektive razvoja energetike SR Jugoslavije,"
Energija, ekonomija, ekologija, vol. 5, pp. 9-15, 2000.

M. Z. Studovi¢, "Status and perspectives of energy sector development in SEE Region,"
Elektroprivreda, vol. 63, pp. 376-386, 2010.

P. Jovanci¢, M. Tanasijevi¢, and D. Ivezi¢, "Serbian energy development based on
lignite production," Energy Policy, vol. 39, pp. 1191-1199, 2011.

N. Paji¢ and M. Mesarovi¢, "LONG TERM OUTLOOK OF ENERGY SECTOR IN
SERBIA," in 17. FORUM: EUROPA, HRVATSKA I REGIJA 2030. GODINE 17th
FORUM: EUROPE, REGION AND CROATIA IN 2030, 2012, p. 78.

V. Mateji¢, Prilozi istraZzivanju naucnog i tehnoloSkog razvoja i upravijanja
organizacijama: Savezni sekretarijat za razvoj i nauku, 2004.

A. S. Trbovi¢, "Renewable energy policy in the framework of Serbia's EU accession
process," Termotehnika, vol. 38, pp. 175-189, 2012.

D. Zdravkovi¢, S. Raduki¢, and M. Veselinovi¢, "Perspectives of renewable energy
utilization in the republic of Serbia," Facta unmiversitatis-series: Economics and
Organization, vol. 9, pp. 381-391, 2012.

V. Stevanovi¢, "Stratesko planiranje i upravljanje u energetskom sektoru,”" presented at
the Proceedings : sustainable development and climate change, Nis, 2010.

Z. Mihajlovi¢ Milanovi¢, Energetika i privredni razvoj : analiza meduzavisnosti na
primeru Srbije i zemalja Evropske unije. Beograd, 2003.

M. Sucevi¢ Tasi¢, "Prognoziranje energetskih potreba u Srbiji do 2030. godine na
onovu minimizacije ukupnih ekonomskih troskova," Master rad, Ekonomski fakultet,
Univerzitet u Beogradu, Beograd, 2014.

P. Graichen, M. Krassuski, J. Warode, M. Weil}, and M. Welke, "Climate Protection
and Growth: Germany's Path into the Renewable Energy Age," Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety, Berlin2011.

E. A. Hudson and D. W. Jorgenson, "U. S. Energy Policy and Economic Growth, 1975-
2000," The Bell Journal of Economics and Management Science, vol. 5, pp. 461-514,
1974.

P. A. Ostergaard and K. Sperling, Towards Sustainable Energy Planning and
Management vol. 1, 2014.

P. Mulder and H. De Groot, "Decoupling economic growth and energy use," ed:
Amsterdam, 2004.

I. Energiereport, "Die Entwicklung der Energiemdrkte bis zum Jahr 2030,"
Energiewirtschaftliche Referenzprognosen. Untersuchung im Aufirag des BMWA, Koln,
Basel, 2005.

106

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[191]
[192]
[193]
[194]
[195]

[196]

[197]
[198]
[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

[212]

*** "Federal Republic of Yugoslavia. Breaking with the past : the path to stability and
growth," The World Bank, Washington (D.C.)2001.

*#% "Federal Republic of Yugoslavia. Breaking with the past : the path to stability and
growth," The World Bank, Washington (D.C.)2001.

R. Naumov, "Energy sector development strategy of the Republic of Serbia up to 2015
year: About Serbian energy strategy," Termotehnika, vol. 31, pp. 3-8, 2005.

F. Sensfuss, M. Wietschel, and W. Eichhammer, "Preparation of a Least Cost
Investment Plan for Serbia Electricity Sector," Karlsruhe2005.

*#k%  (2012). Draft National Renewable Energy Action Plan. Available:
https://www.energy-community.org/pls/portal/docs/2144185.PDF

*%% (2010). The First Energy Efficiency Plan of the Republic of Serbia for the Period
from 2010 to 2012. Available: http://www.energy-
community.org/pls/portal/docs/986181.PDF

*#% "The second Energy Efficiency Plan of Serbia (in Serbian)," MERZ, Ed., ed.
Belgrade, 2013.

V. Smil, Energy in Nature and Society: General Energetics of Complex Systems: MIT
Press, 2008.

I. Batas Bijeli¢, N. Rajakovi¢, B. Cosi¢, and N. Duié, "Feasibility of Serbian energy
policy in reaching EU 2020 goals," in SDEWES, Dubrovnik, 2013, p. 435.

I. B. Bjelic and N. Rajakovic, "Total Costs Minimization by Using Synergy Effect
Among EU 2020 Goals," in Proceedings of the 1st South East Europe Conference on
Sustainable Development of Energy, Water and Environment Systems, Ohrid,
Macedonia, 2014, p. 167.

P. Alto, "The Green Grid: Energy Savings and Carbon Emissions Reductions Enabled
by a Smart Grid," ed: California: EPRI, 2008.

M. Welsch, M. Howells, M. Bazilian, J. F. DeCarolis, S. Hermann, and H. H. Rogner,
"Modelling elements of Smart Grids — Enhancing the OSeMOSYS (Open Source
Energy Modelling System) code," Energy, vol. 46, pp. 337-350, 2012.

P. Mancarella, "MES (multi-energy systems): An overview of concepts and evaluation
models," Energy, vol. 65, pp. 1-17, 2014.

C. Cormio, M. Dicorato, A. Minoia, and M. Trovato, "A regional energy planning
methodology including renewable energy sources and environmental constraints,"
Renewable and Sustainable Energy Reviews, vol. 7, pp. 99-130, 2003.

R. Loulou, G. Goldstein, and K. Noble, "Documentation for the MARKAL Family of
Models," Energy Technology Systems Analysis Programme, pp. 65-73, 2004.

W. Short, P. Sullivan, T. Mai, M. Mowers, C. Uriarte, N. Blair, D. Heimiller, and A.
Martinez, "Regional Energy Deployment System ( ReEDS ) Regional Energy
Deployment System ( ReEDS )," 2011.

C. Bussar, M. Moos, R. Alvarez, P. Wolf, T. Thien, H. Chen, Z. Cai, M. Leuthold, D.
U. Sauer, and A. Moser, "Optimal Allocation and Capacity of Energy Storage Systems
in a Future European Power System with 100% Renewable Energy Generation," Energy
Procedia, vol. 46, pp. 40-47, 2014.

C. Papadopoulos, R. Johnson, and F. Valdebenito, "PLEXOS® Integrated Energy
Modelling around the Globe," ed: Energy Exemplar, 2014, p. 10.

E. Ibanez, "A multiobjective optimization approach to the operation and investment of
the national energy and transportation systems," 2011.

C. Heaps, "Integrated Energy-Environment Modeling and LEAP," 2002.

K. Neuhoff, A. Ehrenmann, L. Butler, J. Cust, H. Hoexter, K. Keats, A. Kreczko, and
G. Sinden, "Space and time: Wind in an investment planning model," Energy
Economics, vol. 30, pp. 1990-2008, 2008.

T. Lambert, P. Gilman, and P. Lilienthal, "Micropower System Modeling with Homer,"
in Integration of alternative sources of energy, ed: John Wiley & Sons, Inc., 2006, pp.
379-418.

107

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[213]

[214]

[215]

[216]

[217]
[218]

[219]

[220]

[221]

[222]

[223]

[224]

[225]
[226]
[227]

[228]

[229]

[230]

[231]

K. UMMEL, "Spatiotemporal explicit linear programming model to simulate global
deployment of renewable power technologies," Degree of Master of Science,
Department of Environmental Sciences and Policy, Central European University,
Budapest, 2011.

J. P. Saenz, "Simulation-based optimization for integrated electric utility resource
planning and deployment," UNIVERSITY OF MIAMI, 2013.

C. Huber, T. Faber, R. Haas, G. Resch, J. Green, S. Olz, S. White, H. Cleijne, W.
Ruijgrok, and P. E. Morthorst, "Green-X. Deriving optimal promotion strategies for
increasing the share of RES-E in a dynamic European electricity market. Final report of
the project Green-X-a research project within the fifth framework programme of the
European Commission, supportedby DG Research," ed: Vienna University of
Technology, Institute of Power Systems and Energy Economics, 2005.

F. Sensful, "Assessment of the impact of renewable electricity generation on the
German electricity sector: An agent-based simulation approach,” PhD, Fakultit fiir
Wirtschaftswissenschaften (WIWI), Karlsruhe, Karlsruhe, 2007.

M. Fripp, Optimal investment in wind and solar power in California: University of
California, Berkeley, 2008.

C. GroiB, Maximierung des regenerativen Erzeugungsanteils an der Osterreichischen
Elektrizitdtsversorgung: na, 2013.

N. E. Koltsaklis, P. Liu, and M. C. Georgiadis, "An integrated stochastic multi-regional
long-term energy planning model incorporating autonomous power systems and
demand response," Energy, vol. 82, pp. 865-888, Mar 15 2015.

M. Bojic, M. Despotovic, S. Kyritsis, G. Papadakis, and L. Geronikolou, "LOpt: A Tool
for Sustainable Energy Optimization," r*eCOMMEND, vol. 5, pp. 7-9, 2006.

N. DPuri¢, "EnergyPlus and GenOpt in Thermo Technical Installations Design," KGH :
Klimatizacija, grejanje, hladenje : jugoslovenski naucno-strucni casopis za grejanje,
hladenje i klimatizaciju, vol. 34, pp. 25-28, 2005.

S. Borenstein, "The Private and Public Economics of Renewable Electricity
Generation," Journal of Economic Perspectives, vol. 26, pp. 67-92, 2012.

B. B. Ivanovic and S. S. Jankovic, "An approach to power flow calculation through
small or zero impedance lines," International Review on Modelling and Simulations,
vol. 5, pp. 731-742, 2012.

S. Ruzi¢ and N. Rajakovi¢, "Optimal distance method for Lagrangian multipliers
updating in short-term hydro-thermal coordination," Power Systems, IEEE Transactions
on, vol. 13, pp. 1439-1444, 1998.

G. Deng, "Simulation-based optimization," UNIVERSITY OF WISCONSIN-
MADISON, 2007.

R. Hooke and T. A. Jeeves, ""Direct Search" Solution of Numerical and Statistical
Problems," J. ACM, vol. 8, pp. 212-229, 1961.

I. Batas Bjelic and N. Rajakovic, "Simulation-based optimization of sustainable national
energy systems," Energy, vol. 91, pp. 1087-1098, 2015.

M. Ferrara, E. Fabrizio, J. Virgone, and M. Filippi, "A simulation-based optimization
method for cost-optimal analysis of nearly Zero Energy Buildings," Energy and
Buildings, vol. 84, pp. 442-457, 2014.

J. K. Delson and S. M. Shahidehpour, "Linear programming applications to power
system economics, planning and operations," Power Systems, IEEE Transactions on,
vol. 7, pp. 1155-1163, 1992.

I. A. Skokljev, Planiranje elektroenergetskih sistema: problemi, pitanja i odgovori iz
odabranih oblasti. Belgrade: Taurus Publik, 2000.

M. Schlesinger, P. Hofer, A. Kemmler, A. Kirchner, S. Koziel, A. Ley, D.
Lindenberger, A. Knaut, R. Malischek, and S. Nick, "Entwicklung der Energiemarkte-
Energiereferenzprognose,” Studie im Auftrag des Bundesministeriums fiir Wirtschaft
und Technologie, Basel, 2014.

108

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[232]

[233]

[240]
[241]

[242]

[243]

[244]

[245]

[246]
[247]
[248]

[249]

[250]

[251]

P. Capros, A. De Vita, P. Fragkos, N. Kouvaritakis, L. Paroussos, K. Fragkiadakis, N.
Tasios, and P. Siskos, "The impact of hydrocarbon resources and GDP growth
assumptions for the evolution of the EU energy system for the medium and long term,"
Energy Strategy Reviews, vol. 6, pp. 64-79, 2015.

B. Knopf, Y.-H. H. Chen, E. De Cian, H. Forster, A. Kanudia, 1. Karkatsouli, I. Keppo,
T. Koljonen, K. Schumacher, and D. P. Van Vuuren, "Beyond 2020—Strategies and
costs for transforming the European energy system," Climate Change Economics, vol.
4,2013.

B. Cosié, G. Krajaci¢, N. Markovska, N. Dui¢, and 1. Batas Bjeli¢, "Regional Approach
for a 100 % Renewable Energy Systems : The Case of South East Europe,” in SDEWES,
Ohrid, 2012, p. 182.

E. E. Agency. (2013). Trends and projections in Europe 2013. 10/2013.

H. Auer, K. Zach, and G. Lettner, "Scenario Analyses of RES Grid Infrastructure
Integration in Serbia up to 2050," 2010.

D. Connolly, "ENERGYPLAN COST DATABASE," Sustainable Energy Planning
Research Group, Aalborg University2015.

D. Stojadinovic, Ed., [IEPCIIEKTUBE KOPHIIIREA EHEPIUJE BETPA U
CYHIA YV CPbHUJU (Enepretnka u xuBOTHa cpenuHa. Beograd: Passojno-
HCTpaXMBAYKH [EHTap Tpadudakor nmxemepcTBa TMD, 2013, p.”pp. Pages.

7. Durii¢, M. Bubnjevi¢, D. Miki¢ié, and N. Rajakovié, "Wind atlas of vojvodina,
Serbia," in European Wind Energy Conference and Exhibition 2007, EWEC 2007,
2007, pp. 670-677.

V. Jankovi¢, LIBER PERPETUUM. Novi Sad: OEBS Misija u Srbiji i Crnoj Gori,
Sektor za ekonomska pitanja i politiku Zivotne sredine, 2004.

R. McKenna, S. Hollnaicher, P. O. von der Leye, and W. Fichtner, "Cost-potentials for
large onshore wind turbines in Europe," Energy, vol. 83, pp. 217-229, Apr 1 2015.

D. Z. Djurdjevic, "Perspectives and assessments of solar PV power engineering in the
Republic of Serbia," Renewable and Sustainable Energy Reviews, vol. 15, pp. 2431-
2446, 2011.

V. GburCik, S. Mastilovic, and Z. VuCinic, "Assessment of solar and wind energy
resources in Serbia," Journal of Renewable and Sustainable Energy, vol. 5, pp. 041822-
17,2013.

*%%_(2013). Draft Energy Sector Development Strategy of the Republic of Serbia for
the period 2025 with projections by 2030. Available: https://www.energy-
community.org/pls/portal/docs/2144185.PDF

I. Batas Bjelic, N. Rajakovic, R. Elsland, and W. Eichhammer, "Improvements of
Serbian-NEEAP based on analysis of residential electrlcity demand until 2030," in
IEWT, Vienna, 2013, p. 1.

DecisionWareGroup, "Impact Assessment of the Energy Efficiency Directive
(2012/27/EU) for the Energy Community," 2014.

IEA. (2014). WEIO-2014  Energy  Efficiency  Assumptions.  Available:
http://www.worldenergyoutlook.org/weomodel/investmentcosts/

I. e.V. (2014). Berlin's post soviet refurbishment strategy - lessons learned Available:
www.efficiency-from-germany.info

IEEP. (2013). Task 1 Report ‘Energy  Savings 2030°.  Available:
http://www.ieep.eu/assets/1267/Energy Savings 2030 IEEP Review_of Cost and Be
nefits_of Energy Savings 2013 published.pdf

D. Tovilovi¢ and N. Rajakovié, "The simultaneous impact of photovoltaic systems and
plug-in electric vehicles on the daily load and voltage profiles and the harmonic voltage
distortions in urban distribution systems," Renewable Energy, vol. 76, pp. 454-464,
2015.

AHKSerbien, "ENERGIEEFFIZIENZ IN DER INDUSTRIE - SERBIEN 2013
Zielmarktanalyse mit Profilen der Marktakteure," 2013.

109

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[252]
[253]

[259]

[260]
[261]
[262]
[263]

[264]

[265]

[266]

[267]

[268]

[269]

[270]
[271]
[272]

[273]

G. REBIS, "PWC," MWH, ATKINS, March, 2005.

M. Sucevi¢ Tasi¢ and L. Mitrusi¢, "Prognoza energetskih potreba u Srbiji do 2030.
godine pomoc¢u optimizacionog modela "MARKAL" " presented at the CIGRE
SRBIJA, Zlatibor, 2009.

UNEDP, "Green Economy Scoping Study: Serbia," 2013.

I. Batas Bjeli¢, N. Rajakovi¢, B. Cosi¢, and N. Duié, "Increasing wind power
penetration into the existing Serbian energy system," Energy, vol. 57, pp. 30-37, 2013.
IEA, 2014.

M. Huber, D. Dimkova, and T. Hamacher, "Integration of wind and solar power in
Europe: Assessment of flexibility requirements," Energy.

J. Cochran, M. Miller, O. Zinaman, M. Milligan, D. Arent, B. Palmintier, M. O’Malley,
S. Mueller, E. Lannoye, A. Tuohy, B. Kujala, M. Sommer, H. Holttinen, J. Kiviluoma,
and S. K. Soonee, "Flexibility in 21st Century Power Systems," NREL, Golden,
U.S.2014.

H. Holttinen, A. Tuohy, M. Milligan, E. Lannoye, V. Silva, S. Muller, and L. Soder,
"The Flexibility Workout: Managing Variable Resources and Assessing the Need for
Power System Modification," Power and Energy Magazine, IEEE, vol. 11, pp. 53-62,
2013.

A. Shortt, J. Kiviluoma, and M. O'Malley, "Accommodating Variability in Generation
Planning," IEEE Transactions on Power Systems, pp. 1-12, 2012,

G. Papaefthymiou, K. Grave, and K. Dragoon, "Flexibility options in electricity
systems," Ecofys2014.

I. Batas Bijelié, N. Rajakovi¢, B. Cosi¢, and N. Duié, "Increasing wind power
penetration into the existing Serbian energy system," Energy, vol. 57, pp. 30-37, 2013.
I. Batas Bjelic, N. Rajakovi¢, G. Krajaci¢, and N. Dui¢, "Decreasing the flexibility gap:
transformation towards smart energy system in Serbia," in SDEWES, Dubrovnik, 2015.
P. Sullivan, V. Krey, and K. Riahi, "Impacts of considering electric sector variability
and reliability in the MESSAGE model," Energy Strategy Reviews, vol. 1, pp. 157-163,
2013.

M. Faulstich, H. Foth, C. Calliess, O. Hohmeyer, K. Holm-Miiller, M. Niekisch, and M.
Schreurs, "Pathways towards a 100% renewable electricity system," German Advisory
Council on the Environment, Berlin2011.

B. V. Mathiesen, H. Lund, D. Connolly, H. Wenzel, P. A. Ostergaard, B. Mdller, S.
Nielsen, I. Ridjan, P. Karnge, K. Sperling, and F. K. Hvelplund, "Smart Energy Systems
for coherent 100% renewable energy and transport solutions," Applied Energy, vol. 145,
pp. 139-154, 2015.

H. Tekiner-Mogulkoc, D. W. Coit, and F. A. Felder, "Electric power system generation
expansion plans considering the impact of Smart Grid technologies," International
Journal of Electrical Power & Energy Systems, vol. 42, pp. 229-239, 2012.

O. H. Hohmeyer and S. Bohm, "Trends toward 100% renewable electricity supply in
Germany and Europe: a paradigm shift in energy policies," Wiley Interdisciplinary
Reviews: Energy and Environment, pp. n/a-n/a, 2014.

C. Gellings, G. Horst, M. McGranaghan, P. Myrda, B. Seal, O. Siddiqui, D. V. Dollen,
M. Duvall, A. Phillips, D. Rastler, and B. Neenan, "Estimating the Costs and Benefits
of the Smart Grid," EPRI2011.

P. Fox-Penner, Smart Power: Climate Change, the Smart Grid, and the Future of
Electric Utilities: Island Press, 2010.

J. Momoh, "Pathway for Designing Smart Grid," in Smart Grid, ed: John Wiley &
Sons, Inc., 2012, pp. 122-139.

F. P. Sioshansi, Smart Grid: Integrating Renewable, Distributed & Efficient Energy:
Academic Press, 2011.

N. Hadjsaid and J. C. Sabonnadiére, Smart Grids: Wiley, 2013.

110

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[274]
[275]
[276]

[277]

[278]

[279]

[280]

[281]

[282]

[283]

[284]

[285]

[286]

[287]

[288]
[289]
[290]

[291]

[292]

[293]

[294]

S. F. Bush, Smart Grid: Communication-Enabled Intelligence for the Electric Power
Grid: John wiley & sons, 2014.

SBC-EI, INTRODUCTION TO SMART GRIDS: SBC Energy Institute, 2015.

S. Rahman and M. Pipattanasomporn, "Smart grid information Clearinghouse:
Overview of projects and deployment experience," in [Innovative Smart Grid
Technologies (ISGT Latin America), 2011 IEEE PES Conference on, 2011, pp. 1-7.

L. Colak, G. Fulli, S. Sagiroglu, M. Yesilbudak, and C.-F. Covrig, "Smart grid projects
in Europe: Current status, maturity and future scenarios," Applied Energy, vol. 152, pp.
58-70, 2015.

**% "Ernst & Young GmbH: Cost-benefit analysis for the comprehensive use of smart
metering systems," Federal Ministry of Economics and Technology2013.

I. R. Batas Bjeli¢, I. A. Skokljev, T. Puksec, G. Kraja¢i¢, and N. Dui¢, "Integrating the
flexibility of the average Serbian consumer as a virtual storage option into the planning
of energy systems," Thermal Science, vol. 18, pp. 743-754, 2014.

M. Hand, Renewable electricity futures study: National Renewable Energy Laboratory,
2012.

H. A. Lund and B. V. Mathiesen, "Energy system analysis of 100 % renewable energy
systems — The case of Denmark in years 2030 and 2050," Energy, vol. 34, pp. 524-
531, 2009.

G. Stadermann, Energiekonzept 2050: eine Vision fiir ein nachhaltiges Energickonzept
auf Basis von Energieeffizienz und 100% erneuerbaren Energien: FVEE, 2010.

K. Riedle, D. Martinsen, J. F. Hake, and E. G. Hencke, "Comparison of energy
scenarios for the year 2050," Energieszenarien fiir das jahr 2050 im vergleich, vol. 63,
pp. 50-56, 2011.

B. Cosi¢, G. Krajagié, and N. Dui¢, "A 100% renewable energy system in the year
2050: The case of Macedonia," Energy, vol. 48, pp. 80-87, 2012.

K. Tigas, G. Giannakidis, J. Mantzaris, D. Lalas, N. Sakellaridis, C. Nakos, Y.
Vougiouklakis, M. Theofilidi, E. Pyrgioti, and A. T. Alexandridis, "Wide scale
penetration of renewable electricity in the Greek energy system in view of the European
decarbonization targets for 2050," Renewable and Sustainable Energy Reviews, vol. 42,
pp- 158-169, 2015.

ECF, "Roadmap 2050," 2010.

B. Cosi¢, G. Krajaci¢, N. Markovska, 1. Batas Bjeli¢, N. Rajakovi¢, and N. Dui¢, "100%
Renewable Energy Solutions for Regions: the Case of South East Europe " Energija,
ekologija, ekonomija vol. 15, pp. 227-235, 2013.

N. Taso and A. Rankovi¢, "South East Europe 2050 Energy Model," 2015.

Y. Scholz and N. Gerhardt, ", Leitstudie 2010," 2010.

G. Majstrovi¢, D. Bajs, D. Dobrijevi¢, and T. Martinovié, "Preparation for Large Scale
Wind Integration in Southeast Europe’s Power System," United States Energy
Association, Washington, DC 20004 EEE-A-02-00054-00, 2012.

T. Klaus, C. Vollmer, K. Werner, H. Lehmann, K. Miischen, R. Albert, M. Bade, T.
Charissé, R. Herbener, U. Kaulfersch, G. Knoche, K. Kuhnhenn, C. Lohse, U. Lorenz,
and B. Liinenbiirger, "Energy target 2050:100 % renewable electricity supply," Dessau-
RoBl1au2010.

M. Munasinghe, "Integrated National Energy Planning and Management-Methodology
and Application to Sri Lanka," 1988.

F. Bemmerlein-Lux and 1. N. Buss, "CAPACITY DEVELOPMENT NEEDS
DIAGNOSTICS FOR RENEWABLE ENERGY — CADRE: Wind and solar energy,"
Deutsche Gesellschaft flir Internationale Zusammenarbeit (GIZ) GmbH Dag-
Hammarskjold-Weg 1-5 65760 Eschborn2012.

K. Westphal. (2013, Die Internationale Energie-Governance: Ein bisschen Kooperation,
wenig Kohérenz? Available:

111

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[295]

[296]
[297]

[298]

[307]
[308]

[309]

[310]

[311]

[312]

[313]

[314]

[315]

http://www.bpb.de/politik/wirtschaft/energiepolitik/155163/die-internationale-energie-

governance
*4% (2010). Initial National Communication of the Republic of Serbia under the United
Nations Framework Convention on Climate Change. Available:

http://unfccc.int/resource/docs/natc/srbncl.pdf

*#* "Intended Nationally Determined Contribution of the Republic of Serbia," 2015.

J. Urpelainen and T. Van de Graaf, "The International Renewable Energy Agency: a
success story in institutional innovation?," International Environmental Agreements:
Politics, Law and Economics, vol. 15, pp. 159-177, 2015/05/01 2015.

H. Chandler. (2011,  Harnessing  Variable =~ Renewables.  Available:
http://www.iea.org/publications/freepublications/publication/Harnessing_Variable Ren
ewables2011.pdf

H. Chandler. (2008, Empowering Variable Renewables - Options for Flexible

Electricity Systems. Available:
http://www.iea.org/publications/freepublications/publication/Empowering_Variable Re
newables.pdf

E. E. Indicators, "Fundamentals on Statistics. International Energy Agency, 2014," ed.
C. Heat, "Power. Evaluating the benefits of greater global investment," /EA Publication,
2008.

S. Kérkkdinen, "Integration of Demand Side Management, Distributed Generation,
Renewable Energy Sources and Energy Storages."

IEA. World energy outlook. Available: http://www.worldenergyoutlook.org/

IEA. (2009). Energy Balance for Serbia. Available:
http://www.iea.org/stats/balancetable.asp? COUNTRY CODE=RS

IRENA. (2014). REmap 2030: A Renewable Energy Roadmap Available:
http://www.irena.org/remap/

EC, "Towards a European strategy for the security of energy supply,” European
Commission, Luxembourg: Office for Official Publications of the European
Communities2001.

EC, "A European Strategy for Sustainable, Competitive and Secure Energy," 2006.

EC. (2010). Energy 2020 A strategy for competitive, sustainable and secure energy.
Available: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0639:FIN:EN:HTML

K. Szulecki and K. Westphal, "The Cardinal Sins of European Energy Policy:
Nongovernance in an Uncertain Global Landscape," Global Policy, vol. 5, pp. 38-51,
2014.

n

EC. (2012). SERBIA PROGRESS REPORT. Available:
http://ec.europa.cu/enlargement/pdf/key documents/2012/package/sr rapport 2012 en.
pdf

EC. (2013). SERBIA PROGRESS REPORT. Available:
http://ec.europa.cu/enlargement/pdf/key documents/2013/package/sr rapport 2013.pdf
EC. (2011). SERBIA PROGRESS REPORT. Available:

http://ec.europa.eu/enlargement/pdf/key documents/2011/package/sr analytical rappor
t 2011 _en.pdf

EC. (2014). SERBIA PROGRESS REPORT. Available:
http://ec.europa.eu/enlargement/pdf/key documents/2014/20140108-serbia-progress-
report_en.pdf

A. Macura, "Cinjenice o Energetskoj uniji," European Movement in Serbia,

Belgrade2015.
EC. (2015). Central Eastern and South Eastern European countries join forces to
create an integrated gas market. Available:

https://ec.europa.eu/energy/en/news/central-eastern-and-south-eastern-european-
countries-join-forces-create-integrated-gas-market

112

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[316]

[317]
[318]

[319]

[328]

[329]
[330]

[331]

[332]

[333]

[334]

[335]

[336]

[337]

EnC. (2012). Energy Strategy of the Energy community (10thMC/18/10/2012 - Annex
19/27.07.2012 ed.). Available: http://www.energy-
community.org/pls/portal/docs/1810178.PDF

EnC, "ENERGY COMMUNITY STRATEGY AND PROJECTS OF ENERGY
COMMUNITY INTEREST," 2013.

IPA, "Study on the Implementation of the New EU Renewable Directive in the Energy
Community," 2010.

S.E.E.C. (2011). Study on the Potential for Climate Change Combating in Power
Generation in  the Energy  Community.  Available:  http://www.energy-
community.org/pls/portal/docs/2526177.PDF

ENSI, "Energy Efficiency in Buildings in the Contracting Parties of the Energy
Community," 2012.

S.E.E.C., "Study on the Need for Modernization of Large Combustion Plants in the
Energy Community," South East European Consultants PS-339, 2013.

EnC, "AN ENERGY COMMUNITY FOR THE FUTURE," 2014.

A. Riley, "Deploying the Energy Incentive: Reinforcing EU Integration in South-East
Europe," CEPS Policy Brief, 2013.

RCC, "South East Europe 2020 Strategy,” Regional Cooperation Council,
Sarajevo2013.

HAE (2004). The Energy Law. Available:
http://www.aers.rs/FILES/Zakoni/Zakon%200%20energetici_84-04.pdf

*xxk "ENERGY LAW," 2014.

*E% (2005). The Energy Sector Development Strategy of the Republic of Serbia by
2015. Available: http://weg.ge/wp-content/uploads/2013/05/Serbia-energy-strategy-
2005-2015.pdf

*&% (2015). Draft Energy Sector Development Strategy of the Republic of Serbia for
the period 2025 with projections by 2030 (in Serbian). Available:
http://www.parlament.rs/akti/ostala-akta/akta-u-proceduri/akta-u-proceduri.1043.html
D. Naj, "Kako razumevati medunarodne sukobe," Stubovi kulture, Beograd, 2006.

F. P. Boon and C. Dieperink, "Local civil society based renewable energy organisations
in the Netherlands: Exploring the factors that stimulate their emergence and
development," Energy Policy, vol. 69, pp. 297-307, 2014.

S. Pordevi¢ and N. Dereg, Arhuska konvencija u Republici Srbiji : ucesce javnosti u
procesu donoSenja odluka o Zivotnoj sredini : studije slucaja. Beograd: Regionalni
centar za zivotnu sredinu za Centralnu i Istoénu Evropu, Kancelarija u Srbiji, 2006.

I. Stjelja, J. Babi¢, M. Milenkovi¢, M. Popovi¢, and V. Dolapcev, Demokratija pred
izazovom : kako javmost ucestvuje u stvaranju politike Zivotne sredine. Beograd:
Beogradska otvorena skola, 2014.

N. Dereg, Z. K. K. Jovi¢, and 1. Apostol, Obnovijivi izvori energije u Srbiji, preporuke,
potencijali i kriterijumi. Subotica: Centar za ekologiju i odrzivi razvoj, kancelarija u
Subotici, 2008.

N. Dereg, Vodic¢ za ucesce javnosti u oblastima energetike i klimatskih promena : kod
donoSenja odluka, njihovog sprovodenja i nadzora nad sprovodenjem. Beograd Centar
za slobodne izbore i demokratiju, 2012.

M. Drenovak-Ivanovi¢ and S. Pordevi¢, Praktikum o pravu na pravnu zastitu u
pitanjima Zivotne sredine u upravnom postupku i upravnom sporu. Beograd:
Organizacija za evropsku bezbednost i saradnju, 2014.

oAk (2015). TVOoJA BIOMASA TVOoJA ENERGIJA! Available:
http://rs.boell.org/sites/default/files/tvoja_biomasa-tvoja_energija.pdf

M. A. Bozovi¢ Danijela, Pavlovi¢ M. Vladimir, Popovi¢ Mirko, Odrzivo energetsko
upravljanje na lokalnom nivou : preporuke za unapredenje energetskog planiranja u
Novom Sadu, Kragujevcu i Arandelovcu - In Serbian language. Beograd: Beogradska
otvorena Skola, 2012.

113

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[338]

[339]

[340]

[341]
[342]

[343]
[344]
[345]
[346]
[347]

[348]

[349]

[350]

[351]

[352]
[353]
[354]
[355]

[356]

[357]

[358]

A. Manypa, TpancnapenmHocm eHepeemcKkoz O00nVHUBARA HA JIOKATHOM HUBOY.
beorpan: Hocuje Ctymamo, 2014.

A. Macura, J. Young, and Z. Kalmar, Energija na drugi nacin : studije slucaja - Srbija.
Beograd: Fondacija Heinrich Boll - Regionalna kancelarija za Jugoisto¢nu Evropu,
2014.

B. Budimir, d. V. Medak, and N. Albahari, "VODIC KROZ PRISTUPANJE SRBIJE
EVROPSKOJ UNIJL" International and Security Affairs Centre, Beograd2014.

REN21, "RENEWABLES 2015 GLOBAL STATUS REPORT," 2015.

F. Bemmerlein-Lux and I. N. Buss, "CAPACITY DEVELOPMENT NEEDS
DIAGNOSTICS FOR RENEWABLE ENERGY — CADRE: Wind and solar energy,"
Deutsche Gesellschaft flir Internationale Zusammenarbeit (GIZ) GmbH Dag-
Hammarskjold-Weg 1-5 65760 Eschborn2012.

I. Draki¢ and J. Kajganovi¢, "Civil society-an important asset in EU accession
negotiations in Serbia and Montenegro," C. f. D. Transition, Ed., ed. Podgorica, 2012.
M. Bobic and R. Bozic. (2012). Civil Society in the Process of European Integration —
from Constructive dialogue to Successful Negotiations.

A. Bratkovic, KNJIGA preporuka Nacionalnog konventa o Evropskoj uniji : 2014/2015.
Beograd: Evropski pokret u Srbiji, 2015.

. Mapkosuh, b. UYemepkoBuh, A. Bmajunh, and C. Pecn, "bema xmura
enexktponpuBpene Cpowuje," JI1 ,,Enextponpuspena Cpouje“2011.

A. Brnabic, "Serbian Energy and Climate Policy: A Critical Perspective,"
SUDOSTEUROPA Mitteilungen, vol. 2, 2014.

A. Yukhananov and V. Volcovici. (2013). World Bank to limit financing of coal-fired
plants. Available: http://www.reuters.com/article/2013/07/16/us-worldbank-climate-
coal-idUSBRE96F19U20130716

C. Weber, "Power plant investments with fuel- and carbon dioxide price uncertainty," in
VDI Berichte, ed, 2005, pp. 83-102.

S. V. Obradovi¢ and M. Poznatov. (2015, Srbija na raskr$¢u: energetika i klimatske
promene. Available:
http://www.euractiv.rs/odrzivirazvoj/9053srbijanaraskruenergetikaiklimatskepromene.h
tml?tmpl=component&print=1&page=

K. Siihlsen and M. Hisschemoller, "Lobbying the ‘Energiewende’. Assessing the
effectiveness of strategies to promote the renewable energy business in Germany,"
Energy Policy, vol. 69, pp. 316-325, 2014.

**%  "HAIIMOHAJIHU TIPOTPAM 3A YCBAJABE IIPABHUX TEKOBHUHA
EBPOIICKE YHMIJE," Kanuenapuja 3a eBporcke uarerpanuje2014.

J. Mini¢, "The dynamics and context of regional cooperation in the Western Balkans,"
International Issues & Slovak Foreign Policy Affairs, pp. 21-39, 2013.

E. Hooper and A. Medvedev, "Electrifying integration: Electricity production and the
South East Europe regional energy market," Utilities Policy, vol. 17, pp. 24-33, 2009.

E. Bergasse and A. Kovacevic, ENERGY IN WESTERN BALKANS - The Path to
Reform and Reconstruction: OECD/IEA, 2008.

C. Egenhofer, A. Dimitrova, and J. Popov, "Effective Regional Energy Policy
Cooperation in South East Europe: A Proposal,” Centre for European Policy Studies,
Brussels2015.

B. Cosi¢, T. Marsi¢, G. Krajaci¢, N. Markovska, 1. Batas Bjeli¢, D.-1. Gota, Z. Hasovi¢,
N. Rajakovi¢, and N. Dui¢, "The Effect of Regionally Integrated Energy Systems on
CO2 Emissions Reduction and Wind Integration: the Case of South East Europe," in 64
International conference on sustainable Energy and FEnvironmental Protection,
Maribor, 2013, pp. 161-169.

J. Stritih. (2013). Time to Phase Out Dirty Coal in South Eastern Europe. Available:
http://www.seechangenetwork.org/index.php/publications/time-to-phase-out-dirty-coal-
in-south-eastern-europe.html

114

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[359]
[360]
[361]

[362]

[363]

[364]

[365]

[366]

[367]

[368]

[369]

[370]

[371]

[372]
[373]

[374]

[375]

[376]

[377]
[378]

[379]

SEEBankwatch. (2013). [Investy in haste, repent at leisure. Available:
http://bankwatch.org/sites/default/files/SEE-IFI-energy.pdf

W. Bank, "South east europe regional gasification study," 2009.

V. Koritanov and T. D. Veselka, "Modeling the regional electricity network in
Southeast Europe," in Power Engineering Society General Meeting, 2003, IEEE, 2003,
pp- 399-404.

M. Pollitt, "Evaluating the evidence on electricity reform: Lessons for the South East
Europe (SEE) market," Utilities Policy, vol. 17, pp. 13-23, 2009.

M. R. Pasimeni, I. Petrosillo, R. Aretano, T. Semeraro, A. De Marco, N. Zaccarelli, and
G. Zurlini, "Scales, strategies and actions for effective energy planning: A review,"
Energy Policy, vol. 65, pp. 165-174, 2014.

I. Batas Bjelic and R. M. Ciric, "Optimal distributed generation planning at a local level
— A review of Serbian renewable energy development," Renewable and Sustainable
Energy Reviews, vol. 39, pp. 79-86, 2014.

V. Mijailovi¢, Distribuirani izvori energije: principi rada i eksploatacioni aspekti - in
Serbian language. Beograd: Akademska misao, 2011.

G. D. Clercq. (2013, 26/3/2014). Analysis: Renewables turn utilities into dinosaurs of
the energy world. Available: http://www.reuters.com/article/2013/03/08/us-utilities-
threat-idUSBRE92709E20130308

M. O. Miiller, A. Stampfli, U. Dold, and T. Hammer, "Energy autarky: A conceptual
framework for sustainable regional development," Energy Policy, vol. 39, pp. 5800-
5810, 2011.

T. Capuder and P. Mancarella, "Techno-economic and environmental modelling and
optimization of flexible distributed multi-generation options," Energy, vol. 71, pp. 516-
533, Jul 15 2014.

G. Beccuti, T. Demiray, M. Batic, N. Tomasevic, and S. Vranes, "Energy Hub
Modelling and Optimisation: An Analytical Case-Study," 2015.

N. Rajakovi¢, 1. Babi¢, and 1. Batas Bjeli¢, "Development of distributed generation in
Serbia caused by price of electricity - in Serbian language," in CIGRE, Zlatibor, 2013,
pp- 1-8.

S. Mini¢, M. Banjac, M. Stamenié, A. Saranovié¢, and G. Radovi¢, Uputstvo za izradu
lokalnih planova razvoja u oblasti energetike : u okviru projekta "Norveska pomo¢
energetskoj politici Republike Srbije u oblasti lokalnog energetskog planiranja”.
Beograd: Graficko poslovni centar, 2013.

B. B. Ilija, "Title," unpublished|.

A. Immendoerfer, M. Winkelmann, and V. Stelzer, Energy Solutions for Smart Cities
and Communities Recommendations for Policy Makers. Germany, 2014,

EC, Energy Solutions for Smart Cities and Communities, Lessons learnt from the 58
pilot cities of the CONCERTO initiative: European Commission, 2014.

J. Byrne, J. Taminiau, L. Kurdgelashvili, and K. N. Kim, "A review of the solar city
concept and methods to assess rooftop solar electric potential, with an illustrative
application to the city of Seoul," Renewable and Sustainable Energy Reviews, vol. 41,
pp. 830-844, 2015.

R. Ferrara, "The Smart City and the Green Economy in Europe: A Critical Approach,"”
Energies, vol. 8, p. 4724, 2015.

A. Caragliu, C. Del Bo, and P. Nijkamp, "Smart cities in Europe," 2009.

R. Giffinger, C. Fertner, H. Kramar, R. Kalasek, N. Pichler-Milanovic, and E. Meijers,
"Smart cities-Ranking of European medium-sized cities," Vienna University of
Technology2007.

C. Viazquez-Castafieda and E. Estrada-Guzman, "Towards the preparation of the
Guadalajara’s SmartCity Metrics Structure," IEEE Guadalajara Metrics for Smart Cities
Working Group2014.

115

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[380]

[381]

[382]

[383]

[384]

[385]

[386]

[387]

[388]

[389]

[390]

[391]

[392]

[393]

[394]

[395]

[396]

[397]

I. Vilajosana, J. Llosa, B. Martinez, M. Domingo-Prieto, A. Angles, and X. Vilajosana,
"Bootstrapping smart cities through a self-sustainable model based on big data flows,"
Communications Magazine, IEEE, vol. 51, pp. 128-134, 2013.

D. S. Markovic, D. Zivkovic, I. Branovic, R. Popovic, and D. Cvetkovic, "Smart power
grid and cloud computing," Renewable and Sustainable Energy Reviews, vol. 24, pp.
566-577, 2013.

B. Stojkov, P. Kovacevi¢, S. Vukanovi¢, N. Rajakovi¢, G. Jankes, and M. Iveti¢, Urban
Challenges of the City of Belgrade. Beograd: Siemens, 2012.

C. Henggeler Antunes, A. Gomes, and M. Biberacher, "GIS-based modeling approach
for energy systems," International Journal of Energy Sector Management, vol. 2, pp.
368-384, 2008.

E. Haslauer, M. Biberacher, and T. Blaschke, "GIS-based Backcasting: An innovative
method for parameterisation of sustainable spatial planning and resource management,"
Futures, vol. 44, pp. 292-302, 2012.

M. Rylatt, S. Gadsden, and K. Lomas, "GIS-based decision support for solar energy
planning in urban environments," Computers, Environment and Urban Systems, vol. 25,
pp- 579-603, 2001.

M. Suri, T. A. Huld, E. D. Dunlop, and H. A. Ossenbrink, "Potential of solar electricity
generation in the European Union member states and candidate countries," Solar
Energy, vol. 81, pp. 1295-1305, 2007.

J. Mclntyre, "Community-scale assessment of rooftop-mounted solar energy potential
with meteorological, atlas, and GIS data: a case study of Guelph, Ontario (Canada),"
Energy, Sustainability and Society, vol. 2, p. 23, 2012.

Y.-w. Sun, A. Hof, R. Wang, J. Liu, Y.-. Lin, and D.-w. Yang, "GIS-based approach
for potential analysis of solar PV generation at the regional scale: A case study of
Fujian Province," Energy Policy, vol. 58, pp. 248-259, 2013.

K. B. Atici, A. B. Simsek, A. Ulucan, and M. U. Tosun, "A GIS-based Multiple Criteria
Decision Analysis approach for wind power plant site selection," Utilities Policy, 2015.
D. Mentis, S. Hermann, M. Howells, M. Welsch, and S. H. Siyal, "Assessing the
technical wind energy potential in Africa a GIS-based approach," Renewable Energy,
vol. 83, pp. 110-125, 2015.

S. H. Siyal, U. Mortberg, D. Mentis, M. Welsch, I. Babelon, and M. Howells, "Wind
energy assessment considering geographic and environmental restrictions in Sweden: A
GIS-based approach," Energy, vol. 83, pp. 447-461, Apr 1 2015.

C. Franco, M. Bojesen, J. L. Hougaard, and K. Nielsen, "A fuzzy approach to a multiple
criteria and Geographical Information System for decision support on suitable locations
for biogas plants," Applied Energy, vol. 140, pp. 304-315, 2015.

M. De Gennaro, E. Paffumi, H. Scholz, and G. Martini, "GIS-driven analysis of e-
mobility in urban areas: An evaluation of the impact on the electric energy grid,"
Applied Energy, vol. 124, pp. 94-116, 2014.

S. Baufumé, F. Griiger, T. Grube, D. Krieg, J. Linssen, M. Weber, J. F. Hake, and D.
Stolten, "GIS-based scenario calculations for a nationwide German hydrogen pipeline
infrastructure," International Journal of Hydrogen Energy, vol. 38, pp. 3813-3829,
2013.

F. McLoughlin, A. Duffy, and M. Conlon, "A clustering approach to domestic
electricity load profile characterisation using smart metering data," Applied Energy, vol.
141, pp. 190-199, 2015.

J. STEVIC and V. STOJICIC, "PRIMENA GIS TEHNOLOGUE ZA ANALIZU
KOMERCIJALNIH GUBITAKA U MREZI EDB," in CIGRE, Zlatibor, 2015, pp. 1-9.
N. Fitzgerald, R. Lacal Arantegui, E. McKeogh, and P. Leahy, "A GIS-based model to
calculate the potential for transforming conventional hydropower schemes and non-
hydro reservoirs to pumped hydropower schemes," Energy, vol. 41, pp. 483-490, 2012.

116

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

[398] A. Jochem, B. Hofle, M. Rutzinger, and N. Pfeifer, "Automatic Roof Plane Detection
and Analysis in Airborne Lidar Point Clouds for Solar Potential Assessment," Sensors,
vol. 9, p. 5241, 2009.

[399] D. A. Jacques, J. Gooding, J. J. Giesekam, A. S. Tomlin, and R. Crook, "Methodology
for the assessment of PV capacity over a city region using low-resolution LiDAR data
and application to the City of Leeds (UK)," Applied Energy, vol. 124, pp. 28-34, 2014.

[400] USAID, "FINAL REPORT OF THE REGIONAL ENERGY DEMAND PLANNING
PROJECT-FUTURE ENERGY SCENARIOS IN SOUTHEAST EUROPE AND THE
POTENTIAL FOR ENERGY EFFICIENCY — REGIONAL AND INDIVIDUAL
COUNTRY RESULTS FOR SERBIA," 2008.

[401] H. Auer, B. H. Bakken, J. Linnerud, L. Radulov, K. Zach, and G. Lettner, "Report from
the Regional Case Study: Western Balkan Countries (Serbia)," 2010.

117

Wnuja bartac-bjenmuh



CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

HpwuJior 1. llo3uBame EnergyPLAN-a u GenOPT-a

1. Ilo3uBu u3 RUN-a
OcHoBHa koMaH/a 3a mo3uB EnergyPLAN-a u3 RUN je:

CMD /x/c START "" /D C:\Users\III42009-
386\Desktop\ TEZA\Software\EnergyPLAN12\ "energyPLAN.exe" -m Srbija2030.txt -
ascii results.txt

nn

aJv MOKe U crielu(pUIHM]je, CTUM IITO j& TOTPEOHO KOPUCTUTH
caJip’ke pa3Mak:

Kaja uMeHa Qajinosa

CMD /x/c START "" /D C:\Users\III42009-
386\Desktop\ TEZA\Software\EnergyPLAN12\ "energyPLAN.exe" -u "energyPlan
Data\Data\Srbija 2030+.txt" -ascii results.txt

2. Ilo3uBu U3 KOMaH/JHE JIMHH]E
OcnoBHa koMana 3a no3uB GenOPT-a u3 komaHIHE TUHH]E je:

/genopt.jar simuliraj.ini

3. Ilo3uBu u3 koHpurypauuonor ¢ajia GenOPT-a
OcHoBHa koMaH/a 3a mo3uB EnergyPLLAN-a u3 konpurypamnuonor ¢ajna GenOPT-a je:

Command = "CMD /x/c START \"\" /D \"%Simulation.Files.Input.Pathl%\" /WAIT >
"$Simulation.Files.Log.Pathl%/%Simulation.Files.Log.Filel%\" /WAIT

\"energyPLAN.exe\" -1
"$Simulation.Files.Input.Pathl%/%$Simulation.Files.Input.Filel%\" -ascii
"$Simulation.Files.Output.Pathl%/%$Simulation.Files.Output.Filel%\" \"";

[Tpo6nem HenocTojeher ¢ajna ussemraja EnergyPLAN-a pemasa ce hopcupamem
npaBJbera (pajia pe3yaTara Koju ce OHAa cauyBa Kao (ajll U3BEIITaja KOMaHA0M:

> log.txt

y3 TO je MOTPEOHO Ha3HAYMTH aJipecy KoHpurypanuoHor ¢ajia Ha cienehu HauuH:

Configuration {
Filel = "..\\..\\..\\..\\cfg\\EnergyPlanllWin7.cfg";

U CHUMUTH KOHQUTypanuoHu (aji Ha afipecu:

c:\Users\III42009-386\cfg\

Kako Ou ce OoCTBapujia CIiipera.

4. Bumecrpyku no3usu u3 Task managera
3a aHaMM3y OCETJHMBOCTU MOTPEOHO je MOKPEHYTH BHIIE CIEHapuja KOjU HUMajy
pa3n4uTe MPETONOCTaBKe. YMECTO Jla C€ OBO pPaJM PY4YHO, YBOJIM C€ BHIIECTPYKH
no3uBH KopumrthemeM Task managera.
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IpwuJior 2. [lopyke o rpemikaMa v eJieMeHTH ONITUMM3AIMOHOT 3aaTKA
OTtknamame rpemaka y kogy GenOPT-a je 3ameran mocao jep He mocToju copTBepcka
nozpiika. OBJe je npuka3aHo yBol)ermbe HEKHX eleMeHaTa ONTUMH3ALMOHOT 33/]aTKa a
JieTajbaH MPOrpaMCKH KOJ| ca KoMeHTapuma 1art je y [Ipuory 3.

1. IIpexopaueme Opoja uudapa
VY ciy4ajy npekopauema Opoja nudapa, Kaaa ce HIp. ypadyHajy BUCOKU TPOIIKOBH 32
CO2 jaBspa ce mpobJieM ca mapcepoMm genopt-a:

Error message:

Kk khkkhkhkkkkhkkhkkkkk*k
genopt.lang.OptimizerException:

Error in the objective function value:

The invalid String ' 10697 M' was found as the objective function
value.

Objective function delimiter is 'TOTAL ANNUAL COSTS = '.

GenOpt terminated with error.

KOjH Ce pelliaBa pa3/iBajalbeM YKYITHUX TPOIIKOBA HA KOMIIOHEHTE YMECTO U Pa4yHCKOM
orepaiujoM cabupame.

Optimization terminated with error.

Error message:
kkhkkkkkhkkkkkkkkkx
genopt.lang.OptimizerException:
Error in the objective function value:
The invalid String ' 676 M' was found as the objective function value.

Objective function delimiter is 'Import = '.

GenOpt terminated with error.

2. OuuTaBame HYJITE BPEAHOCTH
Kana je BpeqHOCT Koja ce ounTaBa u3 (hajia pe3ynirara HyJa jaBjba ce rpelIka:

Optimization terminated with error.

Error message:
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Kk khkkhkhkhkkkhkkhkkkkk*k
genopt.lang.OptimizerException:
Error in the objective function value:
The invalid String ' -' was found as the objective function wvalue.

Objective function delimiter is 'Total Electricity exchange ='.

GenOpt terminated with error.

KOja ce pelllaBa TaKo IITO CE OYUTABa]y BPEAHOCTH KOje Y 30Upy UMajy HYJITY BPEIHOCT
QM Cy pa3iIMuuTe O HYJIE.

3. IlosuBame EnergyPLAN-a u GenOPT-a
Kon no3usa EnergyPLAN-a u3 n3 kongurypauuonor ¢ajiaa GenOPT-a komanaom:

Command = "CMD /x/c START "" /D C:\Users\III42009-

386\Desktop\ TEZA\Software\EnergyPLAN12\ "energyPLAN.exe" -i
"$Simulation.Files.Input.Filel%\" -ascii
"$Simulation.Files.Output.Filel%\"";

jaBJba ce TpelKa:

Error message:

*kkkkkkxokkkkkx

The filename, directory name, or volume label syntax is incorrect

KOja Cce peliaBa KOMaHOM:

Command = "CMD /x/c START \"\" /D C:\\Users\\III42009-

386\\Desktop\\ TEZA\\Software\\EnergyPLAN12\\ \"energyPLAN.exe\" -i
"$Simulation.Files.Input.Filel%\" -ascii
"$Simulation.Files.Output.Filel%\"\"";

caMmo JIeJIMMUYHO jep Ce jaBJba IpeliKa:

Error message:

kkhkkhkkkhkkkkhkkk kK kK

genopt.simulation.SimulationInputException:

Variable was not found in any simulation input template file,
or in any function objects:

Searching for String: '$RES3%'. Cannot find string. '$RES3%' must occur in at
least one simulation input template file, or in at least one function object.
GenOpt terminated with error.
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jep GenOPT nuje ycrieo aa npounta ctputr '%RES3%' y ynaznom mabnon dajiy.
Haxkon otknamama ose rpemke GenOPT je mo3sao EnergyPLAN, HanpaBuo yia3Hu u
U3JIa3HU CUMYJIAIMOHU (ajil anu y AUPEKTOPUjyMY:

c:\Users\III42009-386\Desktop\ TEZA\Software\EnergyPLAN12\tmp-genopt-run-1\

a je ONTUMH3AIIH]ja OTIET MPEKUHYTA:

Optimization terminated with error.

Error message:

* ok kkkkkkokkokkkx

genopt.lang.OptimizerException:

File: 'C:\Users\III42009-386\Desktop\ TEZA\Software\EnergyPLAN12\tmp-genopt-
run-1\sim.log' does not exist after simulation call.

Simulation working directory : 'C:\Users\III42009-
386\Desktop\ TEZA\Software\EnergyPLAN12\tmp-genopt-run-1"

Command string : '"CMD /x/c START "" /D C:\Users\III42009-
386\Desktop\ TEZA\Software\EnergyPLAN12 "C:\Users\III42009-

386\Desktop\ TEZA\Software\EnergyPLAN12\energyPLAN.exe" -i "C:\Users\III42009-
386\Desktop\ TEZA\Software\EnergyPLAN12\Srbija2030.txt" -ascii
"C:\Users\III42009-386\Desktop\ TEZA\Software\EnergyPLAN12\results.txt""'

GenOpt terminated with error.

[TpoGiieM ce oTKIIama ca KOMaHIOM:

Command = "CMD /x/c START \"\" /D \"%Simulation.Files.Input.Pathl%\" /WAIT >
"$Simulation.Files.Log.Pathl%/%Simulation.Files.Log.Filel%\" /WAIT

\"energyPLAN.exe\" -1
"$Simulation.Files.Input.Pathl%/%$Simulation.Files.Input.Filel%\" -ascii
"$Simulation.Files.Output.Pathl%/%$Simulation.Files.Output.Filel%\" \"";

4. YBohewe nuibeBa ycariamasama NoJUTHKe KPo3 GyHKIMjy NeHaia u
HAKHaJHY o0pana (post-processung)
VYBohewe QpyHKIMje eHaTa y UHUIMjanu3aionu (aji Ha cieaehu HaYMH, HajIIpe caMo
3a orpannueme emucuja CO;:

Functionl = "add(%Ctotal%, multiply (pow (%stepNumber%, 4), pow(max (0, %g(x)%),
2)))";
Namel = "Ccon";
Delimiter2 = "TOTAL ANNUAL COSTS =";
Name2 = "Ctotal";
Function3 = "subtract (%QC02%, 34)";
Name3 = "g(x)";
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Delimiter4 = "CO2-emission (total) =";
Named4d = "QCO2";

3aTuM 3a orpannueme TPES-a:

Delimiter5 = "Fuel Consumption (total) =";
Nameb5 = TPES;

Function6 = "subtract ($TPESS%, 140)";

Name6 = "gTPES (x)";

U Ha Kpajy 3a orpannueme RES koj Kora ce jaBiba rpelika y napcupamy jep ce unta
camo MpBa HuQpa 3a eNeKTPUYHE eHEPTUje MPU3BECHE U3 OOHOBJHUBHUX U3BOPA:

"RES electricity prod. ="

OBO C€ pellaBa UHIUPEKTHUM PadyyHaHEM:

Fuel Consumption (total) =
Fuel (incl.Biomass excl.RES) =

Name8 = ERES;

Function8 = "subtract ($TPES%, S$FxRESS, )";

Delimiter7 = "Fuel (incl.Biomass excl.RES) =";

Name7 = FxXRES;

Function8 = "add(%BMS%, subtract (3TPES%, $FxRES%))";

Name8 = ERES;

Delimiterl0 = "Biomass Consumption =",

NamelO = BMS;

Functionll = "subtract (multiply(0.27,subtract (125, %savings%)), $ERES%)";
Namell = "gRES(x)";

5. YBoheme ci10:KeHUX yNIPaB/baYKUX MPOMEH/bUBUX

Kana ce yBoze cinoxeHe ynpasibauke npoMeHsbnBe 3a y EnergyPLAN Hip. BenmnunHa
TEPMOEJEKTpaHe, y Cilydajy TEXHUUKE Mepe eHepreTcKe e(pUKacCHOCTH Ha CTpaHU
IIPOU3BOIBE:

//conventional generation energy efficiency
Parameter {
Name = newTPPsize;

Min = 0; //biramo koliko ce se novih efikasnih tpp graditi na
posojeco]j mesavini biomase i1 lingita
Ini = 0;
Max = 700;
Step = 700;

}
Parameter {
Name = oldTPPsize;

Min = 2000; //biramo koliko ce se najvise starih neefikasnih tpp
gasiti 1A3-6 + 2 Obrenovac + Kostolac 2920, 1A3-4 560
Ini = 3936;
Max = 3936;
Step = 1000;
}
Parameter {

Name = newCHPsize;
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Min = 0; //biramo koliko ce se novih efikasnih CHp graditi
Ini = 0;
Max = 700;
Step = 700;

}
Parameter {
Name = oldCHPsize;

Ini = 350; //biramo koliko ce se starih neefikasnih CHp rusiti
Step = 350;
Min = 0;
Max = 350;
}
Function {
Name = TPPmin; //minimum TPP input pp cap minimum=
Function = "add (multiply(%newTPPsize%, 0.3),

multiply ($0l1dTPPsize%,0.6))";
}

Function {

Name = PP; // input cap pp el=

Function = "add (%newTPPsize%, %0ldTPPsize%, $newCHPsize%, $01ldCHPsize%)";
}
Function {

Name = CHP; //input cap chp3 el=

Function = "add ($newCHPsize%, $0ldCHPsize%)";
}
Function {

Name = newTPPeta; // input_eff pp_el=

Function = "divide (add (multiply (%$newTPPsize%,0.44),
multiply (%$0l1dTPPsize%,0.328)), add (%$newTPPsize%, %o0ldTPPsize%))";
multiply ($newCHPsize%,0.4), multiply(%01dTPPsize%,0.328),
multiply (%0l1dCHPsize%,0.328)), S$PP%)";

}

6. Ilpomena ynpaB/bauke cTpaTeruje
[Tpomena ympaBspauke crpateruje ca rexuuuke (Technical optimizatuon) Ha TPKUIIHY
(Market optimizatuon) onTUMHU3aIM]y YBOJIU CE€ MIPEKO MPOMEHIbUBE Ca UMEHOM Y
ynaznom ¢ajny EnergyPLAN-a:

Input Button Price= New/ No

rae je New 3a TpxuiiHy a No 32 TEXHUYKY ONTUMH3AIU]y U TO C€ HABOJIU Y
KOMaHJIHOM (ajiy.

7. YBoheme 10aaTHUX TPOUIKOBA, Npea 00paaa (preprocessing)
Ko TexHnukux Mepa eHepreTcke e(puKacHOCTH U CTPYKTYPHUX Mepa MOTPEOHO je
YBECTH JI0JIaTHE TPOILIKOBE HHAYE CE OBE YNpPaBJbauke MPOMEHIbUBE YBEK OHUPa]jy.
Hajmpe ce cabupajy ymrene:

Function9 = "add(%savingsHH%, $savingsDHS)";
Name9 = savings;

3aTHM C€ JIOJATHH TPOIIKOBH TIpe 00paioM YIUCYy]y y yiia3Hu mabioH ¢aji:

*

OAroBapa MMeHy nog Kojum ce Boau y ynasHom ¢dajny EnergyPLAN-a
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input Inv Variousl=
sinveel%s

input Period Variousl=
%periodeel$
input FOM Variousl=
sfomeels

re cy:

Inv- MHBECTUIIMOHU TPOLIKOBH,

Period- xuBOTHU Bk U

FOM- ¢ukcHY oniepaTUBHU TPOIIKOBU Mepe eHepreTcke edukacHocTu. JlogaTHo,
noTpeOHO je y komanonom (ajiry yBecTu GyHKIIH]Y KOja padyHa OBE TPOIIKOBE
Cpa3MepHO 00MMY IPUMEHEHE MEPE, MHOKEHHEM Ca lbeHUM CHeUPUIHUM
TPOIIKOBUMA!

Function{
Name = inveel;
Function = "multiply( %$savingsHH%, 440 )";
}

Jpyra Mepa ca IpyruM TpOIIKOBUMA!

Function{
Name = invee2;
Function = "multiply( %$savingsDH%, 840 )";
}

8. YBolhemwe Mepa 3ameHe eHepreHara
Mepa 3ameHa eHepreHaTa craja y Mepe cloXeHe 3a UMIUIeMeHTupame. Hajmpe ce
YCBOj€ OTpaHNuEa CyOCTUTYHCAHOT EHEPIeHTa Y OBOM CIIy4dajy yIjba:

Parameter{ // coal switch to biomass

Name = SwitchCoalBiomass;
Min = 0;

Ini = 0;

Max = 0.5;

Step = 0.5;

}

a 3aTUM ce pauyHa nosehame Kopuithema 6romace:

Function{ //additional biomass demand after switch
Name = DemHHbiomass; //input fuel Households[4]=
Function = "add (11.5137, %SwitchCoalBiomass$%)";

}
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HpwuJtor 3. lIporpamcku kox GenOpt-a
GenOpt nuiieHna o kopumrhemy:

GenOpt Copyright (¢) 1998-2011, The Regents of the University of California, through
Lawrence Berkeley National Laboratory (subject to receipt of any required approvals
from the U.S. Dept. of Energy). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list
of conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. Neither the name of the University of California, Lawrence Berkeley National
Laboratory, U.S. Dept. of Energy nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

You are under no obligation whatsoever to provide any bug fixes, patches, or upgrades
to the features, functionality or performance of the source code ("Enhancements") to
anyone; however, if you choose to make your Enhancements available either publicly,
or directly to Lawrence Berkeley National Laboratory, without imposing a separate
written license agreement for such Enhancements, then you hereby grant the following
license: a non-exclusive, royalty-free perpetual license to install, use, modify, prepare
derivative works, incorporate into other computer software, distribute, and sublicense
such enhancements or derivative works thereof, in binary and source code form.
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Copyright Notice

GenOpt Copyright (c) 1998-2011, The Regents of the University of California, through
Lawrence Berkeley National Laboratory (subject to receipt of any required approvals
from the U.S. Dept. of Energy). All rights reserved.

If you have questions about your rights to use or distribute this software, please contact
Berkeley Lab's Technology Transfer Department at TTD@Ibl.gov.

NOTICE. This software was developed under partial funding from the U.S.
Department of Energy. As such, the U.S. Government has been granted for itself and
others acting on its behalf a paid-up, nonexclusive, irrevocable, worldwide license in the
Software to reproduce, prepare derivative works, and perform publicly and display
publicly. Beginning five (5) years after the date permission to assert copyright is
obtained from the U.S. Department of Energy, and subject to any subsequent five (5)
year renewals, the U.S. Government is granted for itself and others acting on its behalf a
paid-up, nonexclusive, irrevocable, worldwide license in the Software to reproduce,
prepare derivative works, distribute copies to the public, perform publicly and display
publicly, and to permit others to do so.

1. Wnunujanuszaunonu ¢aja

/*GenOpt initialization file for
EnergyPLAN11.2 on Windows 7
ilija.batas@gmail.com 4/8/2015

*/
Simulation {
Files {
Template {
Filel = Srbija2030 template.txt;
Pathl = "..\\..\\..\\Software\\EnergyPLAN112\\S0";
}
Input {
Filel = Srbija2030.txt;
Pathl = "..\\..\\..\\Software\\EnergyPLAN112\\S0";
SavePathl = "d:\\RezultatiGenOPT\\EnergyPLAN112\\SO0\\inputs";
}
Log {
Filel = log.txt;
Pathl = "..\\..\\..\\Software\\EnergyPLAN112\\S0";
}
Output {
Filel = results.txt;
Pathl = "..\\..\\..\\Software\\EnergyPLAN112\\S0";
SavePathl = "d:\\RezultatiGenOPT\\EnergyPLAN112\\SO0\\results";

}
Configuration {
Filel =
"o AN L AANL NN TEZAN\Software\\EnergyPLAN112\\EnergyPlanllWin7.cfg";

}

} // end of files

CallParameter { // optional section

}

ObjectiveFunctionLocation
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Functionl = "add(%Ctotal%, 0)"; //%stepNumber$

Namel = "Ccon";

Function2 = "add(%Cinvest%, %TVC%, %FOC%)";

Name2 = "Ctotal";

//FirstCharacterAt2 = 8811;

Function3 = "subtract (%$QC02%, 34)"; // 34Mt CO2 iznosi ogranicenije,
ovako izbegavamo da kupuje i gasi

Name3 = "gCO2 (x)";

Functiond4 = "subtract (multiply(0.27, subtract (125, %$savings%)),
SERESS) ",

Named4 = "gRES (x)";

Function5 = "subtract ($TPES%, 160)";// treba staviti 140 ali posto nismo
ukljucili sve slobodne promenljive koje mogu spustiti ustede

Nameb5 = "gTPES (x)";

Delimiter6 = "Fuel Consumption (total) ="

Name6 = TPES;

Function7 = "add (%SheatHHcoal%, $SheatDHIII%, $Selec%, %$Sgas%)";

Name7 = savings;

Function8 = "add (%$BMS%, subtract ($TPES%, $%$FxRES%))";

Name8 = ERES;

Delimiter9 = "Biomass Consumption =";

Name9 = BMS;

Delimiterl0 = "Fuel (incl.Biomass excl.RES) =";

NamelO = FxRES;

Delimiterll = "CO2-emission (total) =";

Namell = "QCO2";

//Functionl?2 ="subtract (%$Parameter.coalHH.Max%S, %coalHH%)";

//Namel2 = SAVED;

Namel2 = "Cinvest";

Delimiterl2 = "Annual Investment costs =";

Namel3 = "TVC";

Delimiterl3 = "Total variable costs =";

Nameld4d = "FOC";

Delimiterl4 = "Fixed operation costs =";

Delimiterl5 = "CO2-emission (corrected) =",

Namel5 = "QCO2cor";

Delimiterl6 = "Fuel Consumption (corrected)=";

Namel6 = "TPEScor";

Namel7 = broj;

Functionl7 = "add (%stepNumber%, 0)";

}
} // end of section Simulation
Optimization {

Files {
Command {
Filel = commandScenario2.txt;
Pathl = "..\\..\\..\\Software\\EnergyPLAN112\\S0";

}
}

} // end of configuration file

2. Kongurypanmnonu dajn

/* GenOpt configuration file for
EnergyPLAN11.2 on Windows 7
ilija.batas@gmail.com 4/8/2015

*/

// Error messages of the simulation program.
SimulationError

{
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ErrorMessage = "** Fatal **";
ErrorMessage = "** EnergyPlus Terminated--Error (s) Detected";

}

// Number format for writing the simulation input files.
I0
{
NumberFormat = Double; //mozda treba integer ali ne znam keyword

}

/* Specifying how to start the simulation program.
In "Command", only those words in %xx% are
replaced (possibly with empty Strings).
*/
SimulationStart
{
// The command line below calls
Command = "CMD /x/c START \"simuliraj\"™ /D
"$Simulation.Files.Input.Pathl%\" >
\"%Simulation.Files.Log.Pathl%\\%Simulation.Files.Log.Filel%\" /B /W
\"energyPLAN.exe\" -i
"$Simulation.Files.Input.Pathl%$\\%Simulation.Files.Input.Filel%\" -ascii
"$Simulation.Files.Output.Pathl%\\%Simulation.Files.Output.Filel%\" \"";
WriteInputFileExtension = true;

3. Komanaum ¢aja

/* GenOpt command file for
EnergyPLAN11.2 on Windows 7
ilija.batas@gmail.com 4/8/2015

*/
//RES vector [WIND, PV, SHPP]
Vary({
Parameter{ // increase wind power in MW
Name = WIND; //input RES3 capacity=
Min = 0;
Ini = 0;
Max = 2000;
Step = 2000;
//Values = "500, 1000, 1500";
}
Parameter{ // increase PV power in MW
Name = PV; //input RES4 capacity=
Min = 0;
Ini = 0;
Max = 1500;
Step = 1500;

//Values = "500, 1000, 1500";
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Parameter({ // increase SHPP power in MW
Name = SHPP; //input RES2 capacity=
Min = 0;

Ini = 0;
Max = 750;
Step = 750;
//Values = "500, 1000, 1500";

}
//EE vector [TS, FS]
//Savings vector
// reduce coal consumption in the household with FS and TS in TWh

Function{

Name = DheatHHcoal; //demand in heating sector in households in coal
Function = "subtract(2.53534 ,%SheatHHcoal%)"; //

input fuel Households[1l]=
}

Function{ //savings in heating sector in household in coal
Name = SheatHHcoal;
Function = "add (%SavingCoalRef%, %$SwitchCoalGas$%, %SwitchCoalBiomass%)";

}

Parameter{ // saving coal by refurbishment

Name = SavingCoalRef;
Min = 0;
Ini = 0;

Max = 0.45;
Step = 0.45;
}

Parameter{ // coal switch to gas

Name = SwitchCoalGas;
Min = 0;

Ini = 0;

Max = 0.5;

Step = 0.5;

}
Parameter{ // coal switch to biomass
Name = SwitchCoalBiomass;

’

Min = 0
Ini = 0;

0.5;
Step = 0.5;
}

Function{

Max =

Name = CinvEEl; //investment cost for coal savings

129

WNnmja batac-bjennh




CMPErHYTA METOAA 3A ONTUMANHO NNAHUPAKE OOPXUBUX EHEPFETCKMX CUCTEMA HA BA3U CUMYTNTALNJA

Function = "add (multiply( %$SavingCoalRef%, 445 ),multiply(
$SwitchCoalGas%, 149 ),multiply( %$SwitchCoalBiomass$%, 348))";

}

Function{

Name = PeriodEE1l;
Function = "30";
}

Function{

Name = FOMEE]L;
Function = "2";
}

Function{ //additional gas demand after switch
Name = DemHHgas; //input fuel Households[3]=
Function = "add(4.21006, %SwitchCoalGas%)"; //add to BAU value
}

Function{ //additional biomass demand after switch

Name = DemHHbiomass; //input fuel Households[4]=
Function = "add (11.5137, %SwitchCoalBiomass%)";

}
// reduce the district heating demand in TWh
Function{
Name = DheatDHIII; //unosimo iz input dh ann gr3=

Function = "add (%SwitchEHDH%, subtract(12.9093, %SheatDHIII%))";
//dodaje se elektricno grejanje

}
Function{ //total demand side heat savings
Name = SheatDHIII;
Function = "add (%SavingHeatRef%, %SavingHeatNetw$)";
}
Parameter{
Name = SavingHeatRef; // saving heat by MFH refurbishment

Min = 0;
Ini = 0;

0.5;
Step = 0.5;
}

Parameter{ // saving heat by network reconstruction

Max =

Name = SavingHeatNetw;
Min = 0;

Ini = 0;

Max = 1;

Step = 1;

}
Parameter{ // producing both heat and electricity in TWh by industrial CHP
Name = IndustralCHP; //input cshp el gr3= i input cshp th gr3=
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Min = 0;
Ini = 0;
Max = 1;
Step = 1;

}
Function{ //cost of heat saving measures
Name = CinvEE2; //input Inv Various2=

Function = "add (multiply( $%$SavingHeatRef%, 2000 ),multiply(
$SavingHeatNetw%, 1000 ),multiply( $IndustralCHP%, 1000))";

}

Function{ //reduce the electricity demand in TWh
Name = Delec; // Input el demand Twh=
Function = "subtract (45.71013, add(%Selec%, %DemandResponse%))";

}
Function{
Name = Selec;
Function = "add (%SwitchEHDH%, $%SavingElecCable%)";
}
Function{
Name = CinvEE3;

Function = "add (multiply( $SwitchEHDHS%, 300 ), multiply(
$SavingElecCable%, 100 ))";

}
Parameter {
Name = SwitchEHDH;

Min = 0; //biramo koliko ce TWh elektricnog grejanja preci na
district heating

Ini = 0;
Max = 2;
Step = 2;

}
Parameter { //save electricity by grid uprgade
Name = SavingElecCable;

Min = 0; //biramo koliko ce TWh biti smanjena potrosnja elektricne
energije zbog promene preseka kablova

Ini = 0;
Max =1;
Step = 1;

}

Function{ //to be subtracted from electricity demand for electric heating and
heat pumps in individual sector

Name = SubstrEHandHP; //Input El demand elec_heating share=
Function = "subtract (6.8, %SwitchEHDH%)";
}

//input HH EB heat=
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//
Function{
Name = DemEH;
Function = "subtract (2, $%SwitchEHDHS%)";
}
Parameter { //switch electric to solar water heating
Name = SwitchElecSolarWH; //input HH HP solar=

Min = 0; //biramo koliko ce TWh biti input solarnog grejaca solarnog
grejaca tople vode da se smanji potrosnja elektricne

Ini = 0; //troskovi se dodaju preko inv troskova solarnih kolektora,
Max = 2;
Step = 2;

}
//flexible demand
Parameter {

Name = DemandResponse; //input_ flexible day TWh=

Min = 0; //biramo koliko ce TWh biti fleksibilna potrosnja
elektricne energije na jedan dan
Ini =0; //
Max = 2;
Step = 2;

}
Function{
Name = MaxFlexOneDay; //input flexible day max=

Function = "multiply (172, %DemandResponse%)"; //racunamo koliko ce MW
biti fleksibilno maksimalno u toku dana ako je jedan TWh/a raspolozivost 2/3
tokom godine

}
Function{
Name = CinvFlex; //input Inv Variousé=
Function = "multiply( %$DemandResponse%, 5)";
}
/*Function{
Name = OutputFlex;
Function = "Flexible demand costs"; //Various4Text=
} */
Function{
Name = PeriodFlex;
Function = "15";
}
Function{
Name = FOMFlex;
Function = "0";
}
// /*EffAppElecHH
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// EffAppHeatHH
// EffEqElecIND*/
//EffEgGasIND savings
Parameter {

Name = SavingGasInd;

Min = 0; //biramo koliko ce TWh biti smanjena potrosnja gasa u
industriji zbog uvodjenja efikasnijih uredjaja equipment

Ini = 0;
Max = 2;
Step = 2;

}

Function{ // save gas in industry
Name = DemGasIND; //input fuel CSHP[3]=
Function = "subtract(11.52533, %$SavingGasInd%)";
}

Function{
Name = Sgas;

Function = "add (0, %SavingGasInd%)"; //ovde kasnije dodati i druge
ustede gasa na strani potrosnje po potrebi

}
Function{
Name = CinvEE4; //input Inv Various5=
Function = "multiply( %$SavingGasInd$%, 154 )";
}
/*Function{
Name = OutputEE4; //
Function = "Efficient gas equipment";
} */
Function{
Name = PeriodEE4;
Function = "15";
}
Function{
Name = FOMEE4;
Function = "Q0";
}
//transport
Parameter { //switch diesel to electric car
Name = ElecPHEVSmart; //input transport TWh V2G=

Min = 0; //biramo koliko ce se TWh/a biti korisceno umesto
postojecih dizel 2TWh dizel = 0.6 TWh

Ini = 0;
Max = 1;
Step = 1;
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Function{

Name = DieselDem; // koliko je TWh/a smanjena potrosnja dizela zbog
prelaska na PHEV

Function = "subtract (12.6839425, multiply (%ElecPHEVSmart%, 3.333))";
}

Function{
Name = NoPHEV;

Function = "multiply (250000,%ElecPHEVSmart%)"; //racuna broj PHEV pp.
20000 km/PHEV*a, 5 km/KWhel

}
Function{
Name = CapacityPHEV;

Function = "multiply (0.0033,%NoPHEV%)"; //racuna kapacitet prikljucka
za PHEV u MW, pp 3.3 KW/vehicle

}
Function{
Name = BatteryPHEV;

Function = "multiply (0.0000024,%NoPHEVS%)"; //racuna energiju baterije
od PHEV, pp. 24 KWh/vehicle

}
Function{

Name = CinvPHEV;

Function = "add (multiply (0.5, %CapacityPHEVS%), multiply
(0.0015, $NoPHEVS%) )"; //15000 Eur/vehicle, //0.5ME/MW of grid extension for

PHEV connection
}
Function{
Name = PeriodPHEV;
Function = "20";
}
Function{
Name = FOMPHEV;
Function = "0";
}
//biomass in transport
Parameter { //
Name = BioDiesel; //Input BioDieselInput=

Min = 0; //biramo koliko ce se TWh/a biodizela iz domace proizvodnje
oduzeti od uvoznog fosilnog dizela

Ini = 0;
Max = 2.3;
Step = 2.3;

Function{ //ovde uracunati troskovi gradnje fabrike!

Name = CinvBioDiesel;
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Function = 0; //"multiply (19.063, %BioDiesel%)"; //11.438 ME za 60000
t/a

Function{
Name = PeriodBioDiesel;
Function = "50";
}
Function{
Name = FOMBioDiesel;
Function = "2";
}
//conventional generation energy efficiency
Parameter {
Name = newTPPsize;

Min = 0; //biramo koliko ce se novih efikasnih tpp graditi na
posojeco]j mesavini biomase i1 lingita

Ini = 0;
Max = 700;
Step = 700;

}
Parameter {

Name = oldTPPsize;

Min = 2000; //biramo koliko ce se najvise starih neefikasnih tpp
gasiti 1A3-6 + 2 Obrenovac + Kostolac 2920, 1A3-4 560
Ini = 3936;
Max = 3936;
Step = 1000;

}
Parameter {

Name = newCHPsize;

Min = 0; //biramo koliko ce se novih efikasnih CHp graditi
Ini = 0;
Max = 700;
Step = 700;

}
Parameter {

Name = oldCHPsize;

Ini = 350; //biramo koliko ce se starih neefikasnih CHp rusiti
Step = 350;

Min = 0;

Max = 350;

}
Function {
Name = TPPmin; //minimum TPP input pp cap minimum=

Function = "add (multiply(%$newTPPsize%, 0.3),
multiply (%01dTPPsize%,0.6))";
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}
Function {

Name = PP; // input cap pp el=

Function = "add (%$newTPPsize%, %0ldTPPsize%, $newCHPsize%,%0ldCHPsize%)";
}
Function {

Name = CHP; //input cap chp3 el=

Function = "add (%newCHPsize%, %0l1dCHPsize%)";
}
Function {

Name = newTPPeta; // input_eff pp_el=

Function = "divide (add (multiply (%newTPPsize%,0.44),
multiply (%01dTPPsize%,0.328)), add (%newTPPsize%, %o0ldTPPsize%))";

//Function = "divide (add (multiply (%newTPPsize%,0.44),
multiply ($newCHPsize%,0.4), multiply(%0l1dTPPsize%,0.328),
multiply (%0l1dCHPsize%,0.328)), S$PP%)";

}

//electricity storage

Parameter {

Name = StorageP; //input cap pump el= //input cap turbine el= 1330 MW
ili 650 MW

Ini 650;

Max = 1330; //ovde bi trebalo diskretno realizovati ali onda mora
GPSPSOCCHJ algoritam...

Min = 650;
Step = 650;

Function {
Name = StorageE;

Function = "add(152.65, multiply(0.09,%StorageP%))"; //
//input_ storage pump cap= 270 GWh ili 210 GWh

}

//transmission line capacity

Parameter {

Name = Transmission; //input_max imp_ exp=
Min = 3600; //biramo koliko ce se graditi MW novih VN dalekovoda ka
susedima postojecih je 3600 MW
Ini = 3600;
Max = 5000;
Step = 1000;
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Function{
Name = CinvTransmission;

Function = "multiply (0.13255, %Transmission%)"; // ME/MW za 331 km i
400 E/ MW*km

}
/*Function{

Name = OutputTransmission; //

Function = "Transmission cost";
} */

Function{
Name = PeriodTransmission;
Function = "50";

}

Function{
Name = FOMTransmission;
Function = "1";

}

//scenario sensitivity analysis

Function{ Name = multiplication; Function = "0.43"; } //231
input nordpool mult fac= multiplication 1.5

Function{ Name = addprice; Function = "65"; Y //237
input import bottleneck addprice factor= addprice 99

//503 Input Button Price= Tech/Market New,
//601 input Interest= interest 10%
//657 input Inv _Wind= 1.5 a inace je bilo 1.14

Function{ Name = CO2price; Function = "30"; } //499 input CO2 price=
CO2price 0-30-50

Function{ Name = ligniteprice; Function = "1.45"; Y//427
input fuel price[l]= lignite 1.45

Function{ Name = fuelprice; Function "10.76"™; }//429

input fuel price[2]= fueloil 10.76

Function{ Name = naturalgasprice; Function = "4.87"; 1//431
input fuel price[3]= naturalgas 4.87

Function{ Name = biomassprice; Function = "2.66"; }//433
input fuel price[4]= biomass 2.66
Function{ Name = petrolprice; Function = "16.2"; }//459

input fuel price[6]= petroljetpetrol 16.2

Function{ Name = dieselprice; Function = "14.8"; }//891
input fuel price[5]= gasolinediesel 14.8

Function{ Name = LPGprice; Function = "11.27"; }//1307
input fuel price([8]= LPG 11.27

Function{ Name = drybiomassprice; Function "2.5"; 1//1187

input fuel price[10]= drybiomass 2.5

Function{ Name = wetbiomassprice; Function "2.5"; }//1189

input fuel price[ll]= wetbiomass 2.5
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//

OptimizationSettings{
MaxIte = 6000;
MaxEqualResults = 4;
WriteStepNumber = true;

UnitsOfExecution = 0;

Algorithm{
Main = GPSHookedJeeves;
//MultiStart = Uniform;
//Seed = 1;
//NumberOfInitialPoint = 3;
MeshSizeDivider = 2;
InitialMeshSizeExponent = 0;
MeshSizeExponentIncrement = 1;

NumberOfStepReduction = 7;
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Ipunor 4. Usruen ekpana GENOPT-a HakoH 3aBplIeTKa onTUMHU3anuje.
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MMoxaum o ayropy:
WNnuja batac bjenuh 3aBpmmo je ocHoBHY 1mikony y Jlomem Munanosity 1997. ronune.
Tokom ocHOBHOr oOpa3oBamwa HarpahuBaH je y oOjacTuMa TEXHMYKO CTBapajallITBO
MITaJINX, €KOJIOTHja (perHoHaIHA M penyOaudka Harpaaa) u aumuiomoM Byk Kapaywh.
Kao ydenuk cpenme enekrporexHuuky mkoine Hwuxonma Tecma ydecTtBao je Ha
penyOarMukoM TakMuuery U3 enekTpoHuke y Hoom Cany. Cpenmy KOy 3aBPILINO je
2001. roguHe ca OMJIMYHUM YCIIEXOM M ymHcao ce Ha EnekTporexHudku ¢GakyiTeT y
Beorpany. Toxom cTynmja y4ecTBOBaO je y CTYAEHTCKOM IIPOjEKTYy peanu3aiuje
benbotukc pobora m Ha Takmuuewy opranuzoBanoMm ox MEEE y Xomanmuju 2006.
rogune. Ctyauje ca mpocexkoMm 7.62 3aBpmuo je y oktoOpy 2008. roaune ondpanom
JTUIUIOMCKOT pajia ol Ha3UBOM ,,Je/iHa peanu3anuja cnekTpomerpa Ha 6azu [11124DJ
MHUKPOKOHTpoOJIepa“ Koju je peanu3oBaH Ha MHcTuTyTy 3a Qusuky y 3emyHy. BojHy
obaBe3y ob6aswo je nepuoay aerembap 2008. jyn 2009. Y nepuoay ox arycra 2009. no
aBrycra 2010. 6uo je 3amocineH Ha WHctuTyTy 3a OU3MKY y 3eMyHY Kao HHXXEHEp
pa3Boja MPUIIPABHUK TOKOM 4era je 6opaBuo Hemaukoj Ha CTpyYHOM ycaBpllaBamy Kao
CTUTICH/IMCTA HEMadke Ciyx0e 3a akanemcky pasmerny. Ox ¢ebpyapa 2011. roguHe
3amociieH je Ha EnexktporexnukoMm Qakyiarery y beorpamy kao ucTpaxkuBau
npumpaBHUK a o1 2012. ronuHe Kao UCTPaXKUBay capaJHUK. AHTa)KOBaH je Ha MPOjJeKTy
npodecopa ap Huxone Pajakouha ,,MHTeJIMreHTHe eHepreTcke Mpeske  TOKOM 4era
je o6jaBuo aBagecer naeBer (29) HayyHuX pagoBa W OopaBMO Kao TocTyjyhu
UCTpaXUBa4, CTUIEHANWCTAa HEMauyke CilIyk0e 3a akaJeMCKy pa3MeHy Ha
®paynxopepoBom nunctutyty y Kapacpyey. On 2012. roguse je ucTpakuBad capagHUK
y JeMHUIM 3a €HepreTUKy UcTpakuBadykor (opyma EBporckor mokpera y CpoOuju u
yitad ox 2013 rogune. YUnaH je HallMOHATHOT KOHBEHTa 0 EBpOINCKO] YHMjH y pasiHO]
rpynu 3a eHepreTuky o 2014. rogune. I'oBopH eHriaecku U HeMauku je3uk. OKemeH je

U OTall je jeIHOT JeTeTa.
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| fipunor 2.

MzjaBa 0 uCcTORETHOCTY LWTAMNAHE U BIEKTPOHCKE
1 BRep3nje BOKTOPCKOT paja

Wme v npesume aytopa: Winuja barac-bienuh

bpoj urpexeca: 5055/10

Cryauicru niporpan: ENSKTPOBHEDTETCKE MDENE 11 CUCTEMU

Hacnor paga: CoperdyTa MeTofa 38 ONTUMENHO NNAHYDAaEEe OODMUEBMX SHEeRTeTCRKNX
cucTema Ha Gasu cumynaunia

Mewntop: _ap Hukona Pajakosuh, npods.

Wsjaereyjem fa je wramnaHa Bepsuja Mor JOKTOPCKOT pafla WCTOBETHA eNeKTPOoHCKD|
Bepauiu Kkojy cawm npepao/na  3a  ofjaprsuBamke Ha noptany  JurdranHor
peno3uTopujyMa YHuBepauteTa y Beorpaay. k

Doseorsasam g2 ce ofjare Moju nudsKM nogaum sezsHu 3a pobujame axsgemekor
2BaHa AOKTOpa HaYKa, Kao WTo Cy uiMe u fipesrMe, refvHa 1 MecTo pche%’sa W A3TYM
cabpaHe pana

OByl nuusy nofdaum mory ce objaBuTh Ha MpexHWM CcThaHulama aururande
GubnuoTtexe, y ENSKTPOHCKOM KaTanory v y nybnukauujama Yrusepautera y beorpany.

MoTnue foKToparna

Y Beorpany, 24 wmaprt 2016 %ﬁ
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Mpunor 3.

Mzjasa o kopuwhemy

Ognawhyjem ‘y’m&eepsme?'m{y Gubnnoteky .Ceetozap Maprosuh® pa y Jlururasau
penosuTopuiym YHusepanteta y beorpany yHece mojy HOKTOPCKY puceptaduly nog
HACTIOBOM: !

CopértyTa MeTona 33 ONTHMANHG [MAHUDAE ONADMMUBIUX SHEDISTCKUX CUCTEMAa Ha
Bagy cumynaumia

Kofa je Moje ayTopcko geno.

_ Buceprauujy ca CBUM NpUIosiMa Npeaac/iia cam y enexkTpoHCKoM HOPMETY NOTDAHOM
3a TPajHo apxusupanse. '

Mojy nokTopery JucepTaiuly noxXparseHy v [WriTanty penosavopuiys Yunsepaurera
y Besrpany mory 4a kepucTte omu koju nowrryiy ogpenbe canpkane v ogabparom Tuny
Auuenue Kpeatubke sajeguuue (Creative Commens) sa kejy can ce oany-moina,

-1, AyropcTeo
2. AYTORCTBO - HEKOMEpLUKjanHo
@Aw’ewso - HaKkoMepLiujano ~ Ges npepane
4, AYTOPLTED ~ HEKOMEPUMANHG — AEniTH NoA UCTUM YCRoBiMa
. 5. Ayro;ﬁcmu - Bes npepane .
., AYTOPCTEG ~ ABIMTH MOK UCTHM YCNOBUME

(Monusio na aaokpykute camo jeaHy of 1MeCT noHYNeHUK MMLeHUA, Kparak onue
IHLeHLM 08T j@ Ba nonefuay aucTa). .

Maraue pokTopanga

Y Beorpany, uersprak, 24. mapt 2018
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