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ITPOAOI'OX

H exnévnon g ddaxtopikng datpipng mpaypatortomnke oto Epyactiplo Xyedocspod
Kot Avdivong Atepyaciov, ™ Zyoing Xnukov Mnyovikeov tov Efvikod Metcdfiov
[ToAvteyveiov, katd ™ ypovikn mepiodo 2013-2019, vrd v enifreyn tov Kabnynt .
Zoyopio Mapodin kot vrootnpiydnke otkovoukd amd tov Eidwo Aoyaprocpuod Kovoviiov
‘Epevvoc (EAKE) tov EMII.

H oloxAnpwon g dwtpiPng amotedel 1O EMOTEYOGUO TPOCMOTIKNG OOVAELAG Kot
apocimong, aALd Kol KaBoploTIKNAG CLUBOANG TOAA®Y aVOPOTOV GTOVE 0TOI0VG OPEIA® Vo
EKQPACH TIG EVYOPLIOTIEG KOL TNV EVYVOUOGVUV] LOV.

Apyikd, Ba MBeha va evyopiotiow tov EmPAémovia Kabnynt) pov, k. Zoyopio
MaopovAn, yio v avdfeon Tov BEUATOC Kot TV EUTIGTOGVVT] TTOL LoV £0€1EE OANL QVTA TOL
xpéVIo, TN cvveyn ToL KaBodYNoN Kot TNV TOAVTIUN LTOGTHPIEN TOV GE EPELVNTIKO KOl
Tpoownikd eninedo. H adidAiewntn mapovsio Tov kot 1 S1dBec Tov Yoo HETAOOGT YVMOONG
GUVETEAEGOV CNUOVTIKG GTNV EKTAIOEVOT OV KOl 6T SIEVPLVGT] TOV TPOTOV GKEYNG LLOV
®¢ AvOP®TOG Kot MG UNYOVIKOC.

Oeppég evyapiotiec opeihm kot oTo GAAL dVO pEAN TG Zvppovievtikng Emtponng, Tov
Kafnynm x. Eropetvavdéa Bovtod, ko v Kabnyntpua k. Maydainvr Kpokida, yia tig
TOAVTIHES GLUPBOVAEG TOVG KATA TN SLAPKELX TNG POITNONG OV, OALA Ko Yo T Onpiovpyio
€vOG TOAD €VVOikoV KApOTOG epyaciog Kot cuvepyaciag, cuupdiiovtog KafopioTikd otV
KaOnuepivn pov tpoomdbela Kot 6TV OAOKANP®OT TNG EPYACIOG AVTNC.

[Switepeg evyapiotiec Ba NBeha va ekppdow omv Ap. Evyevia Tlavvivn yu v
TOADTAELPT KO OT|LLOVTIKN VITOGTNPIEN TNG, TNV EMEKTACT TOV YVAOCEWDV LLOV GTO TESIO TNG
ayopdg evépyswog, Kot Tn Owpkn evBdppuven mov pov mopeiye Oho ovtd Tor XpOVIa.
Evyopioto, eniong, toug Ap k. Xproto Koppé, k. I'iopyo Zxapmétn, Kot Tov GuvAdeApo
pnyovikd Xtdon Mopaykdkn yio TIC TOADTILES YVAGELS TOL LoV Tapelyav xbpn otnv
TOAVETT] TOVG EMOLYYEALATIKY EUTEIPIQ GYETIKY| LLE TO OVTIKEIPEVO TNG daTPPG LoV,

Erniong, éva peyddlo uyopiotd ce OAOVG TOLG GLVASEAPOVS, GIAOVG KOl UEAN TOL
Epyaoctmpiov Zyxedtaopod kot AvaAvong Alepyosudy Tov e VTOOEXTNKAV, LE EVETAEAY OTNV
opdida TOVG He HEYOAN xopd, Kot polpdotkoy palli Hov mTOADTIHES OTIYIEG CLUVEPYOGTOG,
oTNPIENG, Kot amoPOPTIoNG omd TNV KabnuepvotnTa.

Ketvovtag tov [Iporoyo, 06Am va avaeepBd otnv owkoyéveld Lov, otnv onoio opeiim
VO EKPPAG® TNV EVYVOUOGVVY| LOV Y10 TNV CUEPIOT GUUTAPAGTACT] TG GE OAA Ta XPOVIX
TOV OKOONUATK®OV oL 6Tovd®V. 'Eva 1epdoTio uyaplotd 6Tovg Yoveic Lov ATostoiio Kot
[Modpyo, 6tov adepeo pov NikdAa Kot 6Tov GOVIPOPO Lov Owd, o1 0moiot e ToV d1KO TOVG
Eexoprotd TpoémO  eivon mavtote mopdvteg, Olvovrag Eumvevon, evBappvvovtog Kot
gpyvyovovtag kdbe pov mpoomdbewa. Téhog, M epyacia avth eivor aplepoUEVN GTOVG
KTLADVES» OVTNG TNG OIKOYEVELNS, 0T Yiayld pov KaAAidmn kot 6tov mommod pov Anuntpn,
o1l omoiot pe 1N otdon Long tovg, pog Epabav atieg mov dg SOACKOVTOL GE EKTOUOEVTIKA
wWpHHaTo, 0ALE TYALovY amd TV Ay, TNV KaTtavonot Kot TV VITOUOVY.
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HEPIAHYH

Kvprog otdy0g g mapovoag dtotpiPrg eivar o EAeYX0C OIKOVOUIKNG PLocdTnTog Kot 1
dlePEuYNON TNG EMOPOOTG TOV GUOCTNUATMOV CLUTAPAYWOYNG, NAEKTPIGLOV, BepuodTNTOS KO
yoéne (EHOY) omv OKOVOUIKN omo0d0oT, TNV EVEPYEWKN Kol TEPPAALOVTIKN
ooumeplpopd  ocvyypovev Oepuoknmiov. o tov okomd avtd, mpoypoTomomOnke
CUGTNUATIKOC EAEYYOG EMEVOVTIKNG Kol AEITOLPYIKNG PlOSHOTNTOS TOV &V AOY®
GLGTNUATOV, GUYKPITIKA e TPELS EVOAAAKTIKOVG GLVOLAGHOVS TEXVOAOYI®V Yo OEpuavon
Kol yoén, emAéyovtog 1o Xtabuiouévo Kootog ITlapaymyng Hiextpwkng Evépysiog
(ZKITHE, LCOE) w¢ deiktn aglohdynong. Xto mAaiGlo Tov GYESIUGHOD GUUTOPAYMYNG OE
Oeppoxnmia, TpotdOnke £vo OAOKANP®UEVO HOONUOTIKO HOVTELO, TO OTTOT0 TEPLYPAPEL TO
NUePN oo BepUikd Kot YuKTIKO QOPTio TNG £YKATAGTOONS KATA TN O8PKELD TOV £TOVG, Kot
vroAoyiler o péyebog tov amartodpevov eEomAopol pall Pe TIg NMUEPNOLEG EVEPYELOKES
poéc. H owkovopikn anddoon g enévouong TpocdlopicTNKE LLE TOV OEIKTY ETIGTPOPNG TNG
enévovong (Return on Investment, ROI), n evepyelaxn copmeprpopd tov Beppoxnmiov pe
évav tpomomomuévo deiktn e&owkovounong mpwtoyevoig evépyelag (Modified Primary
Energy Savings Ratio, MPESR), evé 1 teptBalAovTikn GUUTEPLPOPE. LLE TOV BEIKTN HEI®OTG
ekmopuncddv COz, (CO2 Savings Ratio, SRCO2). Q¢ xwntpog emhéydnke 1 punyovi
eowtepikng kavong (MEK) Aoy tg evupeiag ypnong g, Kot 1 aviAvon epapuocTNKE Yo
ta 0gdopéva g EALGOaG. Qo1dG0, Umopel vo QopUOGTEL ATOTEAEGLLOTIKA GE OTONONTTOTE
AOPOA, YPNOYOTOIOVTAG TO KOTAAANAO TEYVIKA, UETEMPOAOYIKO KOl OUKOVOLIK(
YOPOKTNPIOTIKAE. ATOdElYONKE OTL OO TIG OIKOVOUIKES TTOPOAUETPOVGS, Ol TILEG EVEPYELOS KOl
0l EMOOTNCELS TOL JIVOVTOL Y10 TNV TPOMONGN TNG CLUTAPAYWYNG EXOVV TN UEYOAVTEPN
enidpaomn 1060 6N PLOSIUOTNTA OGO KOl GTO GYEOAGHO, EVA OO TIG TEYVIKEG TAPAUETPOVG,
ol amoddcels €EomAIoHOD  QAvNKaV KAOOPIGTIKEG OTN CLYKPLTIKY  OEW0AOYNoN  UE
evaAlokTikd cvotnpate. H coprapayoyn amodeiydnke pio oucovopkd amodotikn Avomn yuo
To. OEpUOKNTTIO, TOV GE GLVOLOGUO HE TNV EVEPYNTIKY WOEN HE YOKTEG amoppOPNoNG,
av&avel TV €TNOL0 TOPAYOYIKOTNTO KOl TIS TOUEWKES POEG, TOPOLGLALOVTOS OGTOGO
ONUAVTIKEG  OlOLPOPOTOMGELS  OVAUESOH GE  TEPLOYEG HE  OLOPOPETIKA  KALOTIKA

YOPOUKTNPIOTIKA, KoL TPOTOVTO LLE SLOPOPETIKES TPOIYPOUPES KAAMEPYELOGC.
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ABSTRACT

Main objective of the present thesis is the investigation of the economic viability and the
effect of combined cooling, heating and power (CCHP) systems in the economic efficiency,
the energetic and environmental behavior of modern greenhouses. For this purpose, a
systematic investigation of the investment and operating viability of these systems was
conducted, in comparison with three alternative combinations of technologies for heating
and cooling, by using the Levelized Cost of Electricity (LCOE) as assessment indicator.
During CCHP design in greenhouses, a comprehensive mathematical model was proposed,
which describes the daily heating and cooling load of the facility during a whole year and
calculates the required energy equipment capacity, along with the daily energy flows. The
economic efficiency of the investment was identified with the Return on Investment (ROI)
indicator, the energetic behavior with a modified primary energy savings ratio (MPESR),
while the environmental behavior with the CO> savings ratio (SRCOy). Internal combustion
engine (ICE) was used as prime mover due to its extensive use, and the analysis was
conducted for the case of Greece. However, it can be efficiently implemented in any country,
with the use of appropriate technical, meteorological and economic characteristics. It was
proved that among the economic parameters, the energy prices and the subsidies given for
cogeneration promotion, showed the largest impact both on viability and the design, while
among the technical parameters, the equipment efficiencies were very significant in the
comparative analysis with alternative systems. Cogeneration was proved a cost-effective
solution for greenhouses which, in combination with absorption chillers’ active cooling,
extends the annual productivity and cash flows. However, significant differentiations were
noticed among locations with different climatic characteristics and products with different

cultivation requirements.
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EIIITEAIKH XYNOYH

H peioon tov anobepdtov € 0puKTd KOVGILO GE GLVOVAGHO LLE TNV OVAYKT Y10 TEPLOPICUO
TOV EKTOUTOV 0EPI®V TOL Bepuoknmiov, £x0VV GTPEYEL TAYKOGHIMG TO EVOLUPEPOV GE
TeXVoAOYieg avénuévng evepyelokng amodotikdtntag. H cvumapoymynq niextpiopod kot
Beppomrog (ZHO®), amotedel €0 kol TOAAEC OekoeTie o €VPEMG OVOYVOPIGUEVN
teyvoloyia yia 10 okomd avtd. O tpdmog Aettovpyiog g Paciletar oty avdknon kot
EKUETAAAELOT LEYAAOV LEPOLVG TNG BEPLOTNTAG TOV TAPAYETAL GE EVOV KIVIITIPOL TOPOYDYNG
NAEKTPIKNG EVEPYELNG, EMTVYYXAVOVTOG HE OVTO TOV TPOTO GUVOAKO Pabud amddoong
peyorvtepo tov 80-85%. Extdg amd ta evepyeslaxd Kot mepPaAiloviikd o@éAN mov
TPOGPEPEL, 1| GUUTOPOY®YN GUUPAAEL GNUOVTIKE GTN HEI®OT TOL AEITOLPYIKOD KOGTOVG,
eVO emiong avEAvel TNV ao@Aieln €POSIAGHOL KAOMS ol povadeg eykabiotavtal cuvinBwmg
Kovtd oto onpeio {NTNoMG, LEWOVOVTOS £TGL TIG AMMAELEG OLOLVOUNG TOV OKTVOV.
Avtikeipevo g mopovcag O0aKTOPIKNG SaTtpPng amoTéAece 0 EAEYYOS OUKOVOULKTG
BlocdTTog CLGTNUATOV GLUTOPAYWOYNG NAEKTPIoUOV, BeppdtnToc Ko yoéng (XHOWY) og
OVYKPLON UE EVOAAOKTIKEG AVTOYWOVIGTIKES TEYVOLOYIES, KOl 1] dIEPELYNON JVVATOTHT®V TNG
epapproyns tov cvomnuatov ZHOY og Oeppoxmmiaxés eykataoctioets. [To cvykekpipéva,
1N dTpiP1] 6TO TPMTO UEPOG EMKEVIPOONKE GTN CLGTNUATIKY AELOAGYNOT TG EMEVOVTIKNG
Kol AEITOVPYIKNG PLOGIHOTNTOS TNG TEXVOAOYIOG, GULYKPITIKG HE TPEIS OLOPOPETIKOVG
EVOAAOKTIKOUS GLVOLOGHOVG cuoTnuatov Yoo Oéppavon kot yo&én: (1) Aéfnta euoikov
agpiov kat NAekTpikon Yokt (Unyovikng cvumtieonc) mov éxel avalvbel ekteTopéva ot
BProypapia, (2) AéPnta Kot Yokt omoppoenong euowkol agpiov, kot (3) avtiiog
Oepuodttog, TEYVOAOYIEC MOV GLYKPITIKA pE TN ocvpmapoaywyn ¥pNnlovv mTEPAITEP®
dtepedivnong. 1o mTAaiclo avtd, VTOAOYICTNKE Yo TIS TPES avapepBeicec mePTTOGELS TO
Yrabuicpévo Kootog IMapaywyng Hiextpikng Evépyeiag (LCOE), AauBavovtag vroyn
Oep LUK/ WUKTIKN TIOTMOON Ao TV TOGOTNTA BEPLUKNG/ WUKTIKNG EVEPYELNG TOVL LITOKAIIGTA
10 cvotnua ZHOY «dbe popd. [TpaypatonomOnke avdivon svaicOnociog Tmv TEQVIKOV Kot
OIKOVOUIKADV TOPAUETPOV KOl amodelyOnke 1 HeYOAN €MiOPOOT TOV TILAOV EVEPYELNS GTO
AmOTEAECLO. 2OV GLVONKN EAEYXOV TNG OIKOVOUIKTG Ploxcipudtntog, emAéyOnke n cvykpion
tov LCOE pe 10 K66T10¢ NAEKTPIKNG evEPYELOG O1KTHOL, Kot avortuydnkav eElodoels (o)
enevoLTIKNG kot (B) Aettovpytkng Procipdtntoc. Ao Tig eEI6MGELS, TPOEKLYE L0l YPOLLLLIKTY
GLOYETION OVALEGO GTNV TIUN NAEKTPIKTG EVEPYELNG KOl GUOTKOV 0EPIOV, 1) OTTOi0 0O YNOE
o1 OMpovpyic YopTOV PLOGILOTNTOS TOV OVTICTOWY®V TEPLOYOV. ATO TN GLYKPITIKY|

dtepevvnon, amodeiydnke 0tL 10 pkpdtepo LCOE emtvyydvetor oty mepintmon mov 1
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ocoumopaymyn vrokabiotd AEPnTa euoikov agpiov kot nAektpwkd yoktn (LCOE =99
€/MWNh), ka1 1 xaptoypaenon Tov Tepoy®V VIESEIEE OTL Y10 TOAAOVS GLVIVOCUOVG TIUDV
NAEKTPIKNG EVEPYELNG KOl QUOIKOV oagpiov to cvotnuo THOW eivar Puooipo 1660
EMEVOLTIKA, 0G0 Ko AEITOLPYIKA. AvTIfET®G, N aviAio BepuodTNTag TPOEKLYE MG 1 TO
OVTOYOVIGTIKY TEXVOAOYiOL.

[TpotdOnie pobnUoTIKOd HOVTELO Y10 TOV GYESOOUO HOVAS®MY GUUTOPAYWOYNG LE OKOTTO
™V KOADYN TOV EVEPYELOKMOV QOPTIOV cLYYpovoyv BOeppoknmiov LVYMANG eVePYELNKNG
évtaonc. To mpdPAnua emAvOnKe Yo 500 dLaPoPeTIKEG TEPTM®OELS: () Yo ToV oxedlooud
véag eykatdotaong (grassroots design), kot (B) yia tov oyedooud TPOTOTOINCNG
volotapevng eykatdotacng (retrofit design) mov ypnowomolel cvpPatikd eEomAiouo.
Emiong, diepevvnOnke 10 evdeyOlevo evepynTikng yoEng e WOKTEG OmoppoOenNons. XT0
TAAIG10 OV TO, TPOTAONKE Py £vOL LOBMUATIKO PLOVTEAO TTOV TPOGOUOUDVEL TIG UEPTGIEG
Oepuikég Kol WYUKTIKEG OTOLTNGES TNG EYKATACTACNG, Kol avamtdydnke to pobnuoatikd
HOVTELO TTOL VTOAOYILEL TIG EVEPYELNKEG POES KO TO amoutoVpevo péyefog tov eE0mAIGLOY.
H a&oddynon Asrtovpyiag €yive o€ eMimedo OKOVOUIKO, evePYELOKO Kol TEPPOAAOVTIKO,
vroAoyifovtag v emotpoen g emévovong (ROI), v egowovounon mpwtoyevong
evépyelag, Kot v e&okovounon ekmopndv CO2, avtictorya. To owovopikd HovtéLo Tov
avartOyOnke yio tov vrodoyiopd tov ROI, dtoywpiomnke yio ta dVo TpoPAnuata (grassroots
ko retrofit). O oyedooudc mpoypoTomomdnke yuoo TPES TMEPLOYEC WE OLOPOPETIKES
KAMpotkég ouvOnkeg, kot Tpio TPoidvTa Le S1POPETIKEG TPOIAYPUPES KOAAEPYELNS. ATtO
TO. OTOTEAEGLLATO. TTPOEKVYE OTL 1] GLUTOPAYMOYN €ivor piot OIKOVOUIKE arodoTiKn Avon, N
omoio. PEATIOVEL TNV OWKOVOMIKY OOO0GN NG EYKATAGTOONG, KOl OTIS TEPIGGOTEPES
TEPMTMGELS EMTLYYAVEL onuavtiky e€&otkovounon mpwtoyevols evépyslog kot COo.
EmumAéov, 1 epappoyn evepyntiknig yoéng anédeiEe g avéavel v mepiodo Agttovpyiog
ToV Bgppoknmiov kot PeEATIOVEL TIG £TNOLES TApENKES poés. H kepdopopia kot 1 evepyelaxm
GUUTEPLPOPE. TNG EYKATACTACNG ®MOTOGO, TOPOVCIACTNKE 1doitepa  gvaicOntn oTIC
KMUOTIKEG GLVONKEG Kol TIG TPOdLaypapEg KaAMEpyelag. [Ipoidvta pe pikpd emTpendpuevo
Bepokpactakd e0pog KOAAEPYELNG EXOVV DYNAEG EVEPYELOKEG OMOLTIGELS, KATL TO OTOi0
emnpealel apynTiKd v emioTpoen g enévovong. [IoAd onuavtikdg mpoékvye emiong o
POLOG TWV OWKOVOUIK®OV KWWNTp®V 7oL divovion amd v TloAteio yio tovg Ypnoteg
CLUTOPAY®YNGS, KAOMOG Ywpig v dmapén tovg, 1 emtotpoen ROI kupaivetal og yaunAdtepa

TOGOGTA, TO OO0 LTOPOVV VAL KATOGTNGOLV TNV EXEVOVOT LEYPL KO OPLOKT).
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EXECUTIVE SUMMARY

During the last decades, there has been an increasing interest on high energy efficiency
technologies due both to the decrease of fossil fuels reserves and the need for limitation of
greenhouse gas emissions. Combined heating and power (CHP), has been a widely
recognized technology for this purpose. The operation principle is based on the recovery and
exploitation of the co-generated heat during electricity production process in a prime mover,
achieving in this way an overall efficiency of more than 80-85%. Besides the energy and
environmental benefits, CHP also contributes to the reduction of operating costs, while it
increases the energy quality and supply security, since the units are usually installed on-site
or near site, with the distribution losses to be diminished.

Objective of the present PhD thesis has been the economic viability investigation of
combined cooling, heating and power (CCHP) systems in comparison to alternative
competitive technologies, and the evaluation of CCHP affordability in greenhouse
applications. The first part is focused on the systematic assessment for the operating viability
of the technology, compared to three different alternative configurations for heating and
cooling; (a) natural gas boiler and electric/compression chiller which has been extensively
analysed in literature, (b) natural gas boiler and gas-driven absorption chiller, and (c)
reversible heat pump, technologies that have been slightly investigated compared to CCHP
systems. In this framework, the Levelized Cost of Electricity (LCOE) was calculated,
considering the heat/cool credit gained due to the amount of heating/cooling energy that is
substituted by CCHP, in each case. A sensitivity analysis was carried out to explore the effect
of technical, economic data and load characteristics on the LCOE, and the high impact of
energy prices was revealed. The economic viability of the CCHP system was assessed by
comparing the LCOE with the grid electricity price. In this way, (a) investment and (b)
operating viability equations were developed, which indicated a linear relationship between
the grid electricity price and the natural gas price and led to the development of the
corresponding viability maps. From the comparative analysis, the smaller LCOE was
calculated for the case where CCHP substitutes natural gas boiler and electric chiller
(LCOE=99 €/MWh), and the regions mapping indicated that the CCHP system is viable both
for investing and operating, for a significant number of natural gas-electricity prices
combinations. On the other hand, the most competitive technology was the reversible heat

pump, even for probable values in energy prices.
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A mathematical model for the design of cogeneration systems in order to cover the
thermal loads of a modern and energy intensive greenhouse was developed. Two different
problems were solved; (a) grassroots problem, i.e. the CCHP system is designed along with
the greenhouse, and (b) a retrofit problem, i.e. the addition of a CHP unit to an existing
greenhouse, which uses conventional energy equipment. Furthermore, the potential of active
cooling with the use of absorption chillers was investigated. In the analysis, a mathematical
model which simulates the daily heating and cooling requirements of the greenhouse, as well
as the energy flows and the equipment size, was proposed. The system was evaluated on an
economic, energy and environmental basis, by calculating the Return on Investment (ROI),
the primary energy savings and the CO; savings, respectively. The developed economic
model differentiated for the grassroots and retrofit problem. The analysis was applied in
three locations of Greece with different meteorological conditions, for three products with
different cultivation specifications. The results indicated that cogeneration is a cost-effective
solution, which improves the economic efficiency of the facility, and in most cases, achieves
significant primary energy and CO- savings. Furthermore, it was proved that active cooling
increases the operating period of the greenhouse and improves the annual cash flows. The
profitability and the energy performance, however, were found to be very sensitive to the
climatic conditions and cultivation requirements. More specifically, products with small
appropriate temperature cultivation range, have higher energy needs and ROI is negatively
affected. Finally, the role of economic incentives given to cogeneration users was proved

crucial, since without them the investment in many cases becomes marginal.
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1.
Ewoayoy

1.1 H ECetralopevn Agpyoacio

Mia omd Tic peyahdtepeg TPOKANGELS TOV KOAEITAL VO AVTILETMOMIGEL GTO GPEGO UEAAOV T
EXAGOa, etvor 1 Beltioon g evepyElakng amod0TIKOTNTOG Kot 1) LEIOT TOV EVEPYELNKOD
Ko6otovg, avEdvovtag €tol to. emimedo  avtayoviotikotnroc. Ta tehevtaio ypovia,
OepeMadvovion otadlokd OpAcel; mPog avtn TNV KatehOvvon, WITéPOS HETA TIG
npogdonomoelg tng AtokvPepvntikng Emitponng yio v Khpatiky Addayn (IPCC) [1],
Kot T SWHOPE®oT VEOL TAoiGiov vroype®cemV €mg to 2030, and to ZvpPovAlo g
Evponaikig Evoong [2].

To wpdPAnua TG EVEPYELNKNG OTOOOTIKOTNTOG KOl EVEPYELNKNG £E0IKOVOUNONG, GE
GLUVOLAGUO LE TNV AEUPOPO TOPAYWOYN EVEPYELNG TOV EMTACCEL TO TEPPAAAOV, UTOpPEL €V
vével va emhvbel eite pe v voBémmon texvoroyidv Avavewowymv Inyov Evépyeiag
(AIIE), eite pe v omodoTikdTEPN YPNOTN TNG TPWOTOYEVOLS EVEPYEWNG GE LOICTAUEVQ
evepyelakd ocvotiuoto [3]. Mio gupémg avayvopiopuévn texvoroyia Yo T0 6Komd avTo,
amotelel 1 cvumapay®yn niektpiopov kot Beppomrag (XHO). H copmapaymyn opiletan
®G 1 GLVOVAGUEV TAPOYWYN UNXOVIKNG | NMAEKTPIKNG KOl WQEAUNG OEPLUKNG EVEPYELNG
and Vv idw apykn yn [4]. H Aertovpyio g Paciletar ovclo0TIKA 6TV AvAKTNOT KOl
eKpetdAAevon g Beppomrag, mTov cLVNOME amopPITTETOL KATA TN SIEPYACIN TOPAYWOYNG
NAEKTPIKNG 1/KOL HUNYOVIKNG EVEPYEWNG, EMITLYYOAVOVTIOS LLE OVTOV TOV TPOTO EENPETIKA

VYNAO GUVOAIKO Babud amddooNG.



Kepdhao 1

H petatponn tng ynUkng evEPYELNS TOL KOVGILOL GE UNYOVIKT], TPOYLOTOTOEITOL
HEG® TOVL KVNTNPW, KOl TNG UNYOVIKNAG GE MAEKTPIKT, HECH TNG YEVVITPLOG TOPUYMYNG
pevpatoc. Baowd kprripia yio v emAoyn ToV KoTdAANAOL TOTTOL Kivntipa gival To €i00¢,
T0 n€YENOG, Kot TO TPOPIA TV EVEPYELNKDOV (POPTIOV TOL KATAVOAMTY], EVM 1) EVEPYELNKN
g amddoon, Kabopiletar otnv ovoia and dV0 GNUAVTIKEG TOPAUETPOVS: (o) TN didpKeln
kot (B) v katavou| twv eoptiov. [V’ avtd To AdY0, emAEYETAL GE EQUPUOYEG LE CLVEYELS
Oepuikég amoutnoels. Ta evepyslokd TpoidvTa Tov mopdyet etvat Kupioe atuog, (eoto vepd
v 0éppavon kot {eotd vepd ypNong, VO o€ CLVOVACUO UE TOV KATAAANAO WYUKTIKO
eEomMopd, Kobiototar Suvaty Kot 1 Topaymyn OEEAUNG YUKTIKNG evépyelng (EHOW 1
tpumapoywyn). IloapdAinAia, 1  MAEKTPIKY] €vEPYEW TOL  TOPAYETOL, UTOPEl  va
okatovaimOel /xot vo ToAnoel.

O1 110 5108€00UEVOL TOTOL KIVITHPOV, £ivor: (o) Ot TOAVIPOUIKES UNYOVES EGMTEPIKNG
kavong (reciprocating internal combustion engines), (B) ot aepliootpdPirot (gas turbines),
kot (y) ot atpootpdPirot (Steam turbines), evd o€ €101KEG TEPMTMOGELS GLVOVTMVTOL KOl OL
otpofirlot cuvdvacuévov tomov (combined cycle gas turbines). Ot waAvopopKEg Pnyoveg
ectepkns kavong (MEK) éyouv to mAeovEKTNLA TOL YOUNAOD GLYKPLTIKE KOGTOVG KOl TNG
VYNNG amddoong 6e Hepkd Qoptio, KAIGTOVTOG TEC TIC TLO ONUOPIAELS Y10, EPUPLOYES
piKpng Ko pecatog kAipakoc. Ot agplootpoPfiiot emtdéyoviol cuvnOmg e Plopmyavikég Kot
EUTOPIKEG EQUPUOYEG MEYAANG KAIHOKOG, €V Ol OTHOGTPOPIAOL amotelobv TNV mo
dwadedopévn Texvoroyia Yoo EpYOSTACLO TOPAYMYNG NAEKTPIKNG EVEPYELNS. AVOSVOUEVEG,
OAAG Oyt oKOHO EAKVOTIKEG OIKOVOUKG TEYVOLOYIES, BemPOLVTOL O1 UNYOVES OPYOVIKOD
KkOKAov Rankine (organic Rankine cycle engines), ov unyavéc Stirling (Stirling engines), kot
ot kuyérec kavoipov (fuel cells) [5]. Ta Pactkd TexviKd Kot OIKOVOUIKA YOPOKTNPIOTIKG, TNG
kd0e texvoroyiag cuvoyilovrar otov Ilivaka 1.1, eved ta Zynuata 1.1 ko 1.2 aneucovilovv
avé TOmo, T0 VP0G TOL KOGTOVS EnEVOVONG, Bepokpaciog amdppyng kavcaepiov (AEovag
%) KOt TOL GLVOAKOV Babpov amddoonc (aEovag ) [6]-[9]. Eivor epgavéc 6t ot MEK éyovv
TO HKPATEPO KOGTOC divovTag TapAAANAL 0PKETE VYNAN CLVOAIKY] OTOO0GT Kol TOAD KOAN
CLUTEPLPOPE GTNV AOJ0CY GE UEPKO QopTio, Omwg avapépOnke kot mopamdve. Ot
aeploGTPOPIAOL TAPOVGIALOVV TO HEYAAVTEPO EVPOG GTA, OTEIKOVICOUEVA LLEYEDN GUYKPLTIKGL
HE TOVG AALOLG TOHTOLG KIVNTNPWV, £XOVTOS TIG YNAOTEPES Beprokpacies amdppryne, Kot
pali pe tig unyoavég Stirling cuvolikég amoddcelg mov dvvatar va Eemepdcovy 1o 90%. Ot
TEAEVTOLEG, OMMG KOl Ol KLWEAEG KOLGIHOL ®OTOGO, £xouv €EaipeTikd LVYNAO KOGTOG

EMEVOVONG, TO OTOT0 TIG KaO1GTA oGOV ATAYOPEVTIKES Y10 EVPEID EQAPLOYN.



Ewayoyn

Mivaxog 1.1. XopoaktnpioTikd Kivnmpov o€ cuotiuata copmapayoyns [6]-[9].

Amddoon oe ZUVOMKN AOyog nhektpiopod  Amddoon og Ogpupokpacio
NAEKTPIGUO amddoon npog Oeppomra (-)  pepod eoptio amopPIYNG
(%) (%) Kowoaepiov (°C)
Atpootpéfior  15-38 75-80 0.1-0.5 Xapnin 180-200
Agplootpofiror  25-35 85-90 0.6-1.1 Xapnin 400-600
Mikpootpopiror  23-30 65-70 0.2-0.5 Xopnn 200-300
MMoAwdpopukég ) ] _ - -
MEK 30-40 70-80 0.5-1 Yyni 320-450
Mnyavég 5-20 85-95 0.1-0.4 Métpia 400-500
Stirling
Koyéres 37-50 75-80 0.5-2 TToAb vymA 140-200
Kavoipov '
__ 100
&
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Yyqpo 1.1, Xvvolikdc Pabudc amddoomg kot KOGTOg €MEVOLONG OvVA TOTO KVNTHPO
ovpmapayoyig [7], [9].
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Yyqpo 1.2, Tovolkog Pabuodg amddoong kot Beppokpacio €£6d0v avd THTO KvnTHPO
ovpmopayoyng [6]-[9].

Y10 Zynua 1.3 moapovoidletor pe €va amlomomuévo Staypappio pong, n depyacio g
CUUTOPAYMYNG EVOEIKTIKA Y1, éva cvotnua mov ypnotponotet MEK. O xivnmpag (MEK),
HEC® TNG KOOGS TOV KOWGILOV, TOPAYEL UNYOVIKT EVEPYELX KOl KIVEL TN YEVVITPLO, 1) OTTOLN
HE TN OEPA NG UETOTPEMEL TN UNXAVIKY evépyswn o€ mAektpikr. H Oegppdtmra mwov
TOPAYETOL, GLAAEYETOL amd €va CUOTNUO OVAKTNONG O OLPOPETIKA OepLoKpacloKd
emimeda, amoteAoveEVo amd pio Gepd evorlAakTdv. Ot KuplOTEPEG MNYEG OVAKTNONG Kot
ekpetarhevong Bepuomrog otic MEK, givar (o) ta Aimavtéhoua (= 65°C) , (B) T0 vepo yiéNg
Tov yrtoviov (= 98°C), kat (y) ta kavcaépla (= 450°C). 1o Zynuo 1.4 answovifetar 1
evaArayn Beppdtrag Heta&d Tov Beppovopevon pevpatog (vepol) Kot TOL PEVLLOTOG TOV
yoyxetor oe KABe evaAlaktn ECeyoprotd. H ooeéhun Bepukn evépyela, pmopel va
ypnoworomBet v Bepuikovg okomovg, avdroyo pe v epapuoyn (m.y. (eotd vepd

Bépuavong, Leotd vepo xpnong).
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Xympa 1.3. Awdypappa pong povadag copmoapaymyns ue MEK.
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Yympoa 1.4, Abypoppo evBaimiog-0epprokposciog O1KTOOV EVOALIKTOV OVOKTNONG
Beppomroag oe povada cvumapaymy] MEK.

H Beppucn evépyera pumopel va petatpamnel (€€ 0AoKANpOv N LEPOG TNS) 0€ MPEAMUN YOEN

HEe TV TPoc KN KOTAAANAOL ££0TAMGHOV, OTTMG elval 0 YOHKTNG amoppdenong OepprotnTog
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(Zxmua 1.5). (Rvurapaymyn Hiektpiopov, Oeppottog kot Poéng 1 Combined Cooling
Heating and Power (XH®Y, CCHP) 1 tpmtapaywyn (trigeneration) [10]).

\
Pormg |, Qoeé&lapn okt
Amoppopnong Evépyein
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Avaxmong - Evépyaia
Ocgppdémnrug
: Mnyavn ]
Kavoipo , - Hiextpikn
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Kavong
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Yyqpo 1.5, Amdomompévo Sidypappo pong TPUTOPOY®YNG ME WYOKTY AToppOPNONG
Beppomroc.

Me v Tpmapay®yn, ETEKTEIVETOL O XPOVOG AEITOLPYING TNG LOVADOC, Kol EIvVal 1O0VIKY| G
ePLoYES Tov M {Tnom Yo Beppikn evépyeta Katd T xeWepv] Tepiodo, GuVodEVETAL AT
yoktikn {qmon 1o kohokaipt [11]-[13].

O1 dwBéoueg teyvoroyieg WHéng eivat: (o) ot yokteg anoppoenong Bepudmrag (heat
driven absorption chillers), (B) o1 yokteg npocpdenong (adsorption chillers), ot (y) ot
yokteg apvypavong (desiccant dehumidifier chillers). Kot ot tpeig avtég teyvoloyiee,
YAPNCLOTOLOVV TNV OQEAUT OEpLOTNTA OO TO GVGTILO GUUTOPAYWOYG, KOL LLE SLUPOPETIKO
Tpomo Agttovpyiog o Kabévag, ™ HETATPEMOVY 68 OPEAMUN YOEN, avTIKOOIGTMOVTOS TOVG
KAaowovg yokteg unyovikng ovumieong (vapor compression chillers). Ou yikteg
amoppOPMNOoNG EIVaL YEVIKMG O O ATOdOTIKOL, OITIOAOYADVTOS €V HEPEL, TOV AOYO Yo TOV
omoio gival 1 dNpoPIAEsTEPN EmAoYN. AlakpivovTol og Tpelg katnyopieg: (o) povov otadiov
(single-effect), (B) dumhov otadiov (double-effect), (y) tputhod octadiov (triple-effect), pe
TOVG TPOTOVG va givan o1 o cvvnbiouévol. H dapopd avapeso otig katnyopieg eival m
Beppokpacio Tov vepod YH&ng, kot 1 Beppukn anddoon g depyasioc. Ot yokTeg SuTAoV
Kot TPmAOD OTAdlov GLYKEKPLUEVA, £YOVV TNV KOVOTNTO Vo Topdyovv vepOd TOAD
younAdtepng Bepprokpociog, CLYKPITIKA pe ovTOHS TOL HOVOD GTOdIoV, LE OTOTELEGLOL VO

EMTVYYAVOLY  ueyoltepeg Oepuikéc  amodooelc (COPs). To  wyuktikd péco mov
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YPNOUOTOLOVV EIvar TO VEPD, EVD TA ATOPPOPNTIKA HEGA, Eival To Bpoptovyo Aibo (LiBr)
ko 1 appovio (NHs). Agdopévov ot to LIBr givonl nepiocdtepo aoparés kot Ayotepo
t0&1K0, Bempeitanr wg o Mo IMNUoPIEG amd ta dvo. O Ilivaxag 1.2, cvykevipmdvel pe Bdon
toug Jradi et al [7], ywo xéOe xatnyopio. WOKTN amoppOPNONG, TOVC GUVIEAEOTEC

ovunepipopdg (COPS), nali pe opiopéveg TUTIKEG EQAPUOYEG.

IMivakog 1.2. XopaktnpioTikd yokto®v amoppdenong kot epapuoyés [7].

Teyvoroyio yoéng Amddoon COP  Egpappoyéc

Woxng amoppdenong 0.7 ZVOTHHOTO TPOPAYOYNS LeYOANG KAiakag, Bopnyavieg, wHén
LiBr/H20 (povoo octadiov) G€ OIKIOKG KO EPTOPIKA KTipLo, TNAEYOEN

YoKng amoppdenong 1.2

LiBr/Hz0 (duthov ctadiov)

Woxng amoppdenong 1.4-15

LiBr/H20 (tputhod

otadiov)

Woxng amoppdenong 0.5 Eopappoyéc woéng oe ynukés Propmyavieg kon Propmyavieg
H20/NHz (povot otadiov) TpOQipnmv

Yok amoppdenong 0.8-1.2 Mikpég HOVASES Y10 OIKLOKT) XPNOT) KO LIKPO EUTOPIKE KTiptol

H20/NHs (3utho? ctadiov)

H Aertovpyia tov yoktov anoppdenons Paciletor otig id1eg depyacies cuUTHKVOONG-
eEdTiuong pe avtég Tov KAookoh YOkt ocvpmdkvoons. H oapopd tovg ®otodco,
evtomiletal oV YN EVEPYELNS TOL YPTCLOTOOLY Ol TPAOTOL, 1 omoia eival BeppdtnTa
avti unyovikov épyov. H Bgppomta avt prnopet va mapaybel gite dpeca péow g xadong
KAmo10V KAGiLov (Y, WOKTES AmoppOPN oG PLGIKOV aEPIOV), EITE VO TPOKVYEL EUpesa omd
mepicoeln /Ko avakton 0eppdtrog () GLGTILOTO GCUUTAPOYMYNG). ZTNV TO OTAY] TOL
Lopoen, Evac Yoktng aroppdenong Bepudtrag fpouiovyov Abiov (LiBr), aroteleitol and
(o) évav e€atuotn, (B) Evav copmukvot, (V) évav amoppoenti, (8) pio avtiio SteAdpotoc,
kot (€) pia yevviepla (Zynuo 1.6).

H ovvovaotikn Aettovpyio tov amoppopnth, TG aviiog Ol0ADHOTOC Kol TNg
YEVVITPLOG, OVTIKOOIGTOUV OLGLAGTIKG TOV UNYXOVIKO GUUTIEGTY] TNG GUUPOTIKNG GUGKELNG
Yyoéne. Ztov amoppoenth, 0 atuds vepov amoppopdrtal omd to LiBr. Me tov tpémo avtd, 1o
amoppopnTkd néco (LiBr) petatpénetar o€ «acfeveégy, kat d10yetevetal HEGM TNG AVTALOG
ot yevvntplo. Exel mpocdidetan Oeppomra (my and cvumapaywyn), 1 omoio tpokaiel Tov
Sl mpopd Tov PiyHaTog, Kot Tapdyetol otidg vepov, VM TOPIAANAL TO «10YLPO» TAEOV

amoppoPnTikd péco (LiBr), ocvykevipdveral otov mubpéva. e YEVWNTPLOG Kot EMOTPEPEL
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GTOV OTOPPOPNTY| € YOUNAOTEPT) BEPLOKPATIa, JOTEPVAOVTOG EVAV EVOALAKTT BeppdtnTag,
0 omoi0¢ PETAPEPEL TN BEPUOTNTO TOV «IGYVPOV» ATOPPOPNTIKOD HEGOV, GTO «OCHEVES)
owdAvpa. O atpog vepov mov &xel mopayel, HETAPEPETOL OO TN YEVVATPLOL GTOV
GUUTLKV®TI], OOV WEIOVETOL 1 OEpLOKPAGIO TOV KOl CUUTVKVAOVETOL. XTI GUVEYELN, TO
CUUTVKVOUEVO VYPO Yuypd TAEOV vepO, 0dnyeital GToV €E0THIOTY], OTO E0MTEPIKO TOV
omoiov emkpotel mOAD younAn mieon (oxeddv cuvOnkec kevov). Amd tov e&0TIoTH,
OEpYETOL TO KAEIOTO KUKA®UO Yoypoh vepoD, TO OO0 UETAPEPEL TN WUN €mBLUNTY
BeppoéTTO OO TO KTIPLO, TPOKOAMVTIOG TNV €K VEOL OITLOTOINGY TOV WYUKTIKOU UEGOL
(vepoD), TOL LETOPEPETOL GTOV ATOPPOPNTN YO TNV OITOPPOPNGT) TOL O TO ATOPPOPNTIKO

péco (LiBr) kot v emavainym g diepyaciog.

Atpdg Nepov
T'svtpro

Oeppuknh
Evépyeia

LiBr

ZUUTVKVOUEVO
Yyp6 Nepd
Topyog
EvaAldxtng PoEng

BOgppomrog

Atpog Nepod

Amoppognmig

H,O+LiBr

Nepod

Avtiia

AwAdpatog
H,O+LiBr

3

Yyna 1.6. Atdypappa pong yoktn anoppoenong H2O-LiBr povod otadiov.

H ocvpmapaywyn ypnoponoleiton and tig mpoteg dckaetiec Tov 20°° oumva og Propmyoavieg
™¢ Evpdnng kot Apepikng [14], evd mold cOvtopo dpyioe vo S1EIGOVEL e YPIYOPOVG
pLOove kot o dAhovg topeic. ITAéov, ypnotpomoteiton eKTETAUEVO EKTOG OO TOV TOUED TNG
Bropnyavioag, otov aypotikd, Tprtoyevi Topéa (voookoueia, EEVodoyeia), Kot GTOV EUTOPIKO
topéa (peydio epmopikd kKévrpa). [apdAinia, N GOUUETOYN TS GTO GVGTNUA NAEKTPIGLLOV
™G XOPOS, LECH TNAEDEPULAVONG, OTOOEIKVOETAL 1OLOHTEPO G LAVTIKT).

ZUYKPUTIKA e TOV GUUPATIKO TPOTO KAAVYNG NAEKTPIKAOV Kot BEpIKDV PopTiv, LECH
Bepponiextpik®v otafudv Kol Kovong Kovoipov oe AéPnta avtictolya, to 0PEAN TOL

TPOGPEPOVTAL EIVOIL GNUAVTIKA. ZE 0,TL APOPE TNV ATOSOTIKOTNTO, EIVOL TPOPAVEG OTL LLE TNV
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aVAKTNON Kol 0ELOTOINoT| TNG CLUTAPAYOLEVNG BEPUIKNG EVEPYELAGS, 1) OTOS00T) AstTovpyiog
™me av&dveton oe emineda dveo tov 80%, ce avtiBeon pe tovg cvpPatikods oTadpovg
NAeKkTpomapOy®YNS mov Agrtovpyovv pe Pabud amddoong g TtaENS ToL  35%,
amoppintovtog TopdAANAa peydia mTocd Beppdtroc oto mepifairov. ‘Etol, n mpmtoyevng
EVEPYELD TTOV OTTOULTELTOL Y10 TV KAALYN TOV GUVOMK®OV EVEPYELNKAOV OVOYKAOV (Oeppkmv
KoL NAEKTPIKOV) petwveton arcintd. H e£otkovounon avt odnyel GQeca Kol GE OIKOVOLLK(L
O0QEAN, LLE TOV TEPLOPICUO TOL KOGTOVG EVEPYELNG, TO OTTOI0 Y10 TOAAES EQAPLOYES OOTEAEL
ONUOVTIKO TOGOGTO TOV GUVOALKOD AEITOVPYIKOD KOGTOVG,.

Amd mepiforiovtikny okomid, 1 KoAOTeEpN alomoinon TV Kovoipwv, dnuovpyet
pikpotepeg exmounég CO2 mpog 1o mepiPdArov, cuuPdiiovtag GTOV TEPLOPICUO TOV
eawvopévov tov Beppoknmiov kot otnv vAomoinon twv Evpondikdv otdyov yuo v
QVTILETMOMICT TNG KALOTIKNG AAAAYTG.

Ta ocvomuota coumopoy®yng, UTOPOLV EMIONG VO OTOTEAEGOLV AVGN Yoo TNV
TPOMONGN ATOKEVTIPOUEVIG TOPAYWYNG EVEPYELNS, KOADTTOVTOS TIG OVAYKEG TNG TOTIKNG
Kowoviag ce PKpOTeEPN KApOKo. AVTO €€l GOV OMOTEALECUM, TNV OTOELYN OTMOAELDV
HeToPOpas evépyetag kat Ty avénon sveléiag Tov cvotiuatog [15]. H BeAtiopévn avt
acQPOAEI TOPOYNG EVEPYEWNG O TOMIKO Kol €Bvikd emimedo, umopel vo HEWOOEL TN

GLLPOPNOT Kot GE TEPLOOOVG VYNANS {fjTnong, Tov Kivouvo mtdong tov diktvov (blackout).
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2.
Bipiwoypagikn Emokonnon

2.1 Ewaymyn

Me m Biprloypagikn Paon odedopévov “SCOpus” va amotehel TO KOPO €PYOAEio
AVOOKOMNONG TNG PELVOS 6TO TAAIGLO TNG OlaTPPNG Kot T1 SVVATOHTNTO TTOL TOPEYETOL V1oL
avéivon Tov arotedecpdtov avalnmongs, oto Kepdiaio avtd meprypdoeton 1 1don wov
TOPOVGIALEL EPEVVNTIKA 1) CLUTOPAYWYT TO TEAELTAL £TT). ZVYKEKPIUEVQ, YIVETOL OVOPOPEL
OTOL TEPLOJIKA KOL TOVG OCLYYPOPEIG 7OV OOCYOAOVVIOL HE GLVAPEG OVTIKEILEVO,
OKLOYPAPEITOL TO EPEVVNTIKO EVOLUPEPOV OVA £TOC KO OVA Y MDPOL, EVA dIvovToL KoL ToL KEVTPOL

T, OTTO10L ATTOTEAOVV TIG IO GLYVEG TTNYES XPMUATOOOTNONG Y10 CYETIKY EPEVVOL.

2.2 H Xopnapaymyn og Avtikeipevo 'Epgovag

Eméyovtag tig katdAAnieg AéEeic-khedid, kot mepropilovtag v avaljtnon 6To Ypoviko
SloTn o TNG TEAEVLTOIOG OEKAETIOG, 1) GUVOAIKN EIKOVO TOV TPOEKLYE OO TOL ATOTEAEGLLOTOL
tov Scopus, amewkoviletor oto Zynuato 2.1—2.5. Elvar epugoavég, 0TL T0 €pELVNTIKO
evolapépov £xetl avénbet onpavtikd amo to 2009, pe tig dnpootevoetg to 2018 va Eemepvave
tov apBud tov 1400. Ta €51 OnpoPIAEsTEPQ TEPLOOIKA GTA OTOT0 ONLLOGIEVOVTOL GYETIKES
epyaoieg, eivar ta: (1) Energy, (2) Applied Energy, (3) Energy Conversion and Management,
(4) Energy Procedia, (5) Applied Thermal Engineering, (6) Energies (Zynuo 2.2). To Energy

kot o Applied Energy eivar otafepd mpdta oe mopoywyr SNHOCEDCE®Y Yiow OAN T

11
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dexoaetia, evd to Energy Procedia, mapovciace agloonueiom dvodo to étog 2017, katd

dugpkela Tov onoiov dnpooievoe 132 gpyaoieg.
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Yyqpa 2.1. AptBpdc nHocledcEmY GYETIKMY [E TN CUUTAPUYWYN VA £TOG.
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Typa 2.2. AptBpoc SUOCIEDCEMY GYETIKMV LLE T CUUTAPAYWYN VA TEPLOOKO.

ATO TN OYETIKN EPELVNTIKY OPOOTNPLOTNTO OE MOYKOGUO emimedo (Tynuo 2.3),

amodeuvoetal 6Tt Kiva kot n Apepikn kat€yovv to HeyaAhtepo Lepidlo o€ ONUOCIEVUEVES

gpyoaocieg, kdtt 1o omoio eivar Aoywd oav AneHoLV vmodyn to avEnuéva  emimeda

12
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avtayoviopov. Evolagépov wotdco, tapovstalel | 0€om g [tadiog n omoia Epyetan Tpitn
0€ TOYKOGHO, KOl TPOTN o€ €VPOTAikd eminedo, pe mhvo ond 1000 epyaciec, pe ™
I'eppovio ko tnv AyyAia va eivon e€icov mapaywyikés. H EALGSa deiyvel va Ppicketon oe
GUYKPLTIKA YOaUNAQ eimeda, ympig woTdG0 va elvar apeAntéa, pe 129 dnuocievoels. And 1o
Zyua 2.4, Tpokvmtel 6Tl 1) TAEOYNPio TOV OPVUAT®V TOL YPMUATOOOTEL GYETIKN EPEVVO,
eivan mavemotuokd. Xty Evpodnn apodto épyeton to Imperial College London pe 125

apBpa, kar axorovBovv ta Politecnico di Milano, ka1 Politecnico di Torino, pe 112 ka1 106,

avtioTolya.
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Yympa 2.3. AptBpoc OMUOCIENCEMY GYETIKMV LE T CLUTAPAYMYN AVE YOPOL.
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Xypa 2.4. AptBpoc UOGIENCEMY GYETIKMV LLE T CLUTAPUYWYN VA {dpvua.

Ot ovyypageig pe tov peyodvtepo apBpd epyacidv mapovotdlovior oto Xynua 2.5. O
Dincer, I, an6 1o movemomuio tov Ovidplo, Qaivetar vo €xel TN HEYOADTEP
mopoyeywodtTo TV teAevtoio dekaetio, pe 64 Onpociedoeic. H epguvnrikr| tov
dpaoctnproTNTa £0TIALEL TO TEAELTOIO YPOVIO OTIG KLWELES KAVGIHOV, EQapUOlovTas cuyva
eEepyo-mepPaALOVTIKEG OVOAVCELS KOl OPLGTOTOWCELS HOVAd®Y ocvumapaywyns. H
dnuocigvuon mov GOUPOVA e TO SCOPUS £xEL TOV HEYOADTEPO apBud avapopdv (citations)
givar n [16], omv omoia avortdydnke to Oeppodvvapkd HOVIELO €VOC GLGTHLOTOG
TPUWOPAYOYNS HE 0EPLOGTPOPIAO KPS KAHOKOG, HE OKOMO Vo TPOCOIOPIOTEL TO
Bepuoxpaciokd mpoid, n evhoaimio,  eEEpyea kat o1 TEPIPAAAOVTIKEG EMMTOGELS Y10, VO
dapopeTikovg KOKAOVG, Tov KOKAO kopveng (topping cycle), kot tov opyavikd kbkAo
Rankine-koxlo Baong (bottoming cycle). Xt dnpocicvon coppetéyetl kot o Rosen MA, pe
aVTIGTOLYO EPEVVITIKA EVOLOPEPOVTAL, EXOVTAG ETIGTC CTUAVTIKT EPEVVNTIKT OPAGTNPLOTNTA
OYETIKN pe ovpmapaywyn (34 dnuocievoelg). Me Tic kKuyéLeC KOWGIHOV aoyoAEliTOL KOL O
Campanari, S, Kafnyntg tov Politecnico di Milano tg Itahiog divovtag éueacn oto
TEPPAALOVTIKO TOVS TPOTEPTUO KOl TNV LYNAN TOVG amdO00N £VAvTl TV GUUPATIKOV
ovotnuateov XHO [17], [18]. And tovg ldnwveg epevvntég Eeywpilovv ot Yokoyama kat
Wakui pe 45 ko 42 dnuooctievoelg, avtiotoyo. Ot dvo tovg aviikovv oto Osaka Prefecture

University, kot aoyolobvtol PHe GYESIIGIO Kol TOAVGTOYIKES OPLOGTOTOGES CLCTNUATOV
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EVEPYELOG, UE EUOOOT OTI GLUTOPAY®YN, EMALYOVTOS ovyvd T péBodo tov Metkton
Axéparov 'pappikod Tpoypappatiopod (MILP) [19], [20]. O Mago, P, sivar Kabnyntig
oto Mississippi State University tov HITA, pe onuavtiky cvvels@opd ctov kAddo (29
epyaocieg). 'Exer Otepevvioel ekTeTapéva TIG OTPOUTNYIKEC AETOVPYIEG CLOTNUATOV
CUUTOPOYMYNG Y0 OLLPOPETIKEG EPAPUOYES EUTOPIKMV KTIPIOV, Kot £l 0EIOAOYNGEL TNV
EMIOPAOT) TOV KAMUATIKOV GUVONK®OV GTNV EVEPYELNKT] Kot TEPPAAAOVTIKT GUUTEPLPOPE TV
povadwv. H epyacia pe tig meplocotepeg avoeopéc eivonr 1 [21], oty omoia
TPAYUOTOTOLEITOL OVAALGT] KOl OPIGTOTOINGT GULGTHUATOS TPUTOPAYWOYNG Yo O18pOpES
OTPOTNYIKES AEITOLPYIOG, YPNOULOTOUDVTAG EVEPYELOK(, OWKOVOUIKE Kot TEPPUAAOVTIKA
kprrpo. a&loldynong. Xto Toosi University of Technology tov Ipav, aviiket o Amidpour,
M, éyovtag dnuootiedoel v televtaio dekaetio 40 oyetikd apbBpa. H eEotkovounon
evépyetog ot Propnyavia kot 1 ferTioTomoinon velotapevav diepyacimv (retrofit) ivor ta
KUPLOTEPO, EPEVVNTIKA TOL EVOLOPEPOVTO, TPOYUATOTOIDMVTOS EEEPYO-OIKOVOUIKES KOt
eEepyo-mepiPariovtikég avorvoelc. H Oeppooucovopikn avdivon kot opltotonoinomn KhkAov
TPUTOPOY®YNG HE WYOKTH apUpU®Viag/vepol gival 1 mpmdt o€ avapopég dnuocisvon [22]. O
Mancarella, P, acyoleiton meplocdTepo pe TN SloyEiplon piGKOL GTOV GYESGHO KOl TN
Aettovpyioc  TOAAOMAMV ~ CLGTNUATOV  OECTOPUEVIC  TOPAYOYNG  EVEPYELNG
CUUTEPIAAUPOVOUEVIC TNG CLUTAPOYWYNS, Aaupdvovtag voyn 1§ afefardmreg amd TIC
mBavég petaPolrég Ommg n evepystoxn {NTnon ko ot TipéC evépyetag [23], [24]. Eto Imperial
College London, Bpickovtot 300 epguvntég pe onuavtiko épyo, o Markides CN, kot o Shah,
N. O mpotog €xel dMOEL EUEOOTN OTIG SUVATOTNTEG CLUTOPAYWOYNG MAEKTPIGHOV Kol
Bepudtnrag pe v te)voroyia Opyavikod Kvkiov Ranking og eykatactdosig pikpnig kot
peoaiog kAipakag [25], [26], evéd o Shah, N, emikevipdvetotl kuping ot povieAomoinon Kot
QPLOTOTOINGT GLGTNUATOV YOUUNADV EKTOUTAOV, OTMS Ol KLWELES Kavoipov [27], kot otov

oxEJGUO KO dloyEiplon SECTOPUEV®V AOTIKOV GLGTHUATOV gvépYeLag [28].
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Tyqpa 2.5. AptBpdc SnUocIENcEMY GYETIKMY LE T CUUTAPUYWYT VA GUYYPOPLEA.

H mapovsioon g otatiotikng avdAvong tov SCOPUS omodeikviel 0Tl T0 £pELVNTIKO
EVOLAPEPOV Y10, GUUTOPAYMYYT] TOAAATANGLALETAL PE TO TEPASUN TOV £TOV. [Tapodro mov
TOPOVCLACTNKAY  EVOEIKTIKA UOVO  €pyaciec ONUOPIA®V  EPELVNTAV, 1  GCULVEYNG
Broypagikn avalnon Katd tn dbpkela TG STpIPng 0dNynoe ot daUdPP®SN NG
axoloving ewovag: ‘Exet onueiwdel peyddn mpoodog otic Oeploduvopkés avaADGELS
GUOTNUATOV CLUTOPAYOYNG He okKomd 1N Peltioon g amddoomg AEltovpying Tovg,
€QapUOLOVTOG AETTOUEPT] LOVTEAN KO YPNCLLOTOIOVTOG GUYYPOVA VITOAOYIGTIKA EPYOAEin
Yo TNV Tpocsopoimon kot povtelomoinon g depyaciog. EmmAéov, and tig texvoroyieg
Kvntpov eivol Leavig 1 VIOV EPEVVITIKT EVOCYOANON LE TIC KUWEAES KAVGILOL Kot
™V EKUETAAAELCT] TOL VOPOYOHVOL YO TNV TAPUYMYT] NAEKTPIKNG Kot OepUikng evépyetag,
EVD amd TIG OAAEG HOPPEC TPMOTOYEVOLG evEPYEwS, M xpnon Proaepiov wor Propdlog
eEetdleton extetapéva. [ToAAég peréteg cuvavidvtal emions yuo Tov oyedtocopo, Asttovpyio
Kol oplotomoinon vRPIK®OY GLCTNUATOV Tapay®wyng evépyslns, cvvovaloviag AITE pe
HOVAOEG GLUTOPOYDYNG.

Qo01060, OTMG KataAyovv kat ot Cho et al [29] énerta amd pio avaivtikng entokdnnon
OYETIKY] UE TO OVTIKEIUEVO, TOPA TNV €EOUPETIKA oNUOVTIKY TPO0odo, eEaKkolovbovv va
VILAPYOVV OPIGUEVEG TPOKANCELS OTNV TPEYOLGA Epevva. Ao amd avTég eival, apevog 1
TEPOUATIKY] ETAANOEVLON TOV VEIGTAUEVOV Be@PNTIKOV HEBOd®V avAALONG CLGTNUATOV
ov &yovv avoamtuyfel, Kol APETEPOL 1 AVATTLEN VE®V, MYOTEPO AEMTOUEPOV KoL

BempNTIKOV, 0ALE TEPIGGATEPO EPAPUOGILMV OTTO TOVLG ANTTES OTOPAGEWY GE TPOLYLOTIKES



Biproypagikn Emoxonnon

ouvOnkeg. Ot 15101 €peLYNTEG, OVAPEPOLY EVOEIKTIKA OTL AKOLO KOl GE EMIMEDO YDPAS, Y10
va S1o0pope®Oel N KATAAANAN TOMTIKY oTNPIENG Elval avayKaio To OQEAT TG TEXVOAOYING
VO TOGOTIKOTTOIM 000V KOl VoL TAPOVGIAGTOVV UE KATAAANAO Kot paprocipo Tpomo. O pdAog
TOV LETPOV oTNPIENG Kol 1] SLUHOPpP®OT Tovg ivan emiong éva peilov BEpa Tpog avaivon.
Av Kot OAEG O1 YDPES £XOVV VI0BETNGEL UNYOVIGHOVG GTHPIENG TNG TEXVOLOYiag, 1| dieicdvon
omwg Ba mapovcilaotel o endpuevo Kepdrato, dev £xel akoAovOncel movTov tov idto puouo.
Ot 1©uotepoTNTEG 0N AEtTOoVpYia TNG ayopds evépyelag Kabe Kpdrovg, n daxvpuoven tov
TILOV KOUGTHL®V Kot NAEKTPIGHOV, OAAG KOO KOl OTLLOVTIKEG TEXVIKEG TAPAUETPOL GYETIKA
pe to €ldog g teYVOrOYiag, mpémel v Aapupdvovtor voyn yio T xpacn pag opdng
GTPATNYIKNG TpOomON oM.

Yvvoyilovtog, n cupPoirn g épevvag etvan kKaBoploTiky ot d1dyvon Tov eEgAiEewmy
CYETIKAOV pe TNV TeYvoroyia. 'Hom cvykprtikd pe v mponyovpevn dekaetio £xovv apyicet
VO VAOTTO100VTOL £PY0L TOV TOPEUEVAY GE TEPAUATIKO GTAO10 Yot TOAAG ¥pdvia. Ot Kuyéreg
KOLGIHov glvarl €vo avTIPOoCOTEVTIKO TOPASELYLO, Ol OTOlEC MOTOGO eEakoAovfovv va
€XOUV EAPETIKG QTOLTNTIKG OPYIKO KEQPAAOLO KO TEYVIKOVG TEPLOPIGLLOVG TTOL TPEMEL VL
Eemepaotovv. Kourdvtog 1o onuepa, t0 QUOIKO aéplo @aivetor mwg cuvveyiler va
TPOTAYOVIOTEL 6€ gupeia KAHOKO GOV KAOGILO Y100 GLGTHUOTO GUUTAPUYMYNG, EVD GE
OPIOUEVEG TTEPIMTOGELS Propnyoaviedv, N Propdlo kot T0 Ploagplo amoteAoVV EVOALIKTIKY
AOoon. H ayopd €xet v avdykn va Ppet TpOTOVS TEPLOPIGUOV TOV KOGTOLG Agrtovpyiog,
avENONG TNG EVEPYELOKNG OTOO0GNGS, VD TO TTEPPAALOV €MTAGGEL AryOTEPOLG pVTOLS. H
GUUTAPOY®YY] UTOPEL OOOESEYUEVA, OKOUO KOU HE TIG VOIOTAUEVEG TEYVOAOYIEG, Vo

GUVEICQPEPEL KO OTIG TPELS OVTES OTTOLTIGELS.
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3.

To Avtikeingvo Kat ot Xtoyou

Avtikeipevo g mapodsag SatpiPng amoterel N EQAPLOYT GUGTNUATOV GLUTAPAYWYNG OTA
Oeppoknmia. H avdivon mephappdver 600 otddw: (o) ) dgpevvnon emnevOLTIKNG Kol
Aertovpykng Procpotnrag, Kot (B) tov oxedtacud pall pe mv a&loAdynon g enévovong
Kot Agrtovpyiag tov cvotiuatog. H pnyavr ecotepikng kavong (MEK) emiéyston mg
KIVNTHPOG TOV GLGTNUATOG, AGY® NG gupeiag ypnong tov, kot n EALGSa ¢ meproyn
EQUPUOYNG TNG AVAAVOTG.

210 TA0IG10 TOV TPMOTOL GTAdI0V, 6TOYOG £ivar vo TpaypaToromnel pic GLoTUATIKY
OlEPELYNON TG OKOVOULKNG PLOGIHOTNTOS LOVAIMY GUUTAPAY®OYNG, CUYKPLTIKA LLE TPELS
EVOAAOKTIKOUG  GYNUOTIGHOVG TEXVOAOYIDV Yyuoo Oépuovomn kot Woln, evoc evpémg
eEetaldpevou (AEPNTOc-MAEKTPIKOS YOKTNG), Kot dV0 TTov Ogv £xovv peAetnOel ekTeTOpEVAL
o PProypaeic  (AEPNTog-YyOKTNG @LoKOD agpiov, Kot aviAla  BepudTnTog),
ypNooToI®VTaG MG dgikTn a&loldynong to Ztabuicpuévo Kootog [apaymyng Hiextpikng
Evépyetog (Levelized Cost of Electricity-LCOE).

IMa tov oyedaopod pe medio epappoyng to Beppoxnmia, okondg eivon 1 dratvmtwon: (o)
UETE®POLOYIKOD LOVTEAOD TTOV TEPLYPAPEL TN OlaKV VG TG Oeprokpaciog meptPdAiovtog
Kot TG NAKNG akTvoPoAing katd T ddpkela tov £Tovg, (B) padnuatikod povtélov mov
vroAoyilel To nuepnolo Beppikd Kot YokTikd @optio Tov Beppoxnmiov, (y) padnuatikov
HOVTEAOV TOL TPOGOUOLMVEL T1 AEITOVPYIO TOV EVEPYELOKOD EE0MMGLOD (GLUTOPOYMOYT KO
ouuPatikd GVOTNUA), TPOGIIOPILEL TIC NUEPT|OLEG EVEPYELOKES POLEC Kol TO HEYEBOC Tov KAOE

GLGTNATOG, Kol () OIKOVOUIKOU LOVTEAOL oL dlaympiletat avipeso 6Tov oxed0GHO VEOL
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Kepdiaro 3

Beppoknmiov poli pe tov oYedOOUO €VEPYELOKOL €EOTAIOUOD, KOL OTOV GYESOCUO
TPOTOTOINGNG VPICTAUEVNG EYKATAGTAONC, TPOGHETOVTOS LOVASH GLUTAPAYWOYTG.

Eniong, emiiéyeton va e€etaotel N O10KOLOVOT CNUAVTIKMOV OIKOVOUIK®OV TOPUUETPOV
(emoTpoPn TG €mMEVOLONG, KOGTOC €EOMAOUOD, AEITOLVPYIKO KOGTOG) KOl AEITOLPYIKOV
TOPOUETPOV  (CUVIEAECTNG YPNOLUOTOINGCNG, €EOIKOVOUNGT TPWOTOYEVOVG  EVEPYELOG,
eEowovounon CO2) cuvaptnoel Tov peyéBovg g cvumapaymyng, Kot vo dtepeuvndel n

EMOPOOT TOV KMUATIKOV GUVONKOV KO TOV TPOSLUYPAP®OV KOAMEPYELNG GTOV GYESAGUO.

[To avoAvTikd, ot eTuEPovs 6TOYOL TG SLoTPIPNG SLUOPPOVOVTIL MG EENG:

e  YmoAoylopOg Kol oUYKPION KOGTOLG TapOy®YNG MAEKTIPIKNG EVEPYELWNG OTOV M
coumopaymyn vrokodiotd: (o) AEPnTa uoKOL aepiov Kot MAEKTPKO Yok, (B)
AEPNTo Ko YOKTN UGIKOL agpiov, (V) avtAia OepudTntog.

o TIIpocdopiopds TV KPIGIHOV TapouéTpov, avamtuén elodcemy Kot onpovpyio
YOPTOV OV TPOGOOPILOVY TNV EMEVOVTIKY] KOl AEITOVPYIKN PLOCIUOTNTO HOVAS®V
GUUTAPOYMYNG CLYKPLTIKA LE TIC TOPATAVE® TEXVOLOYIES.

o  AvAmTLEN HETEMPOLOYIKOD HOVIEAOL TOV TEPLYPAPEL TNV ETNOCLOL OLOKVLUOVOT NG
Beppokpaociog TeptPariiovtog Kot TG NAOKTG akTvoBoAldG.

e  Avantuén pobnuoticod HoviELOL TOV TPOGOUOUBVEL TO BEpKO Kol YUKTIKO Qoptio
evog Beppoknmiov kaTd T ddpKeLn EVOG ETOVG.

e  Avamntuén pobnupoatikod HovIELOL TOL TEPLYPAPEL TNV MUEPNOO. AELTOLPYIDL TOV
GLGTNUATOG CLUTAPOYWYNG KoLl TOV GLUPATIKOV £E0TAIGHOV 6TO BepOKTLO.

o AvAnTtuén owovoptKoy LOVTEAOD Y10, V0 TPOPANUATO GYESAGHOD (VEN KO VPIGTAUEV
€YKATAOTOON).

e Atgpedvnon evepyntikng yoéng pe YOKTEG amoppOPNoNG KOl 1 EMIOPACT TNG OTN
GUVOMKT] GLUUTEPLPOPA TOL BepLoknTiOL.

e  Eopoppoyn tov mopamdve HoviEA®V 6€ LVPIoTAIEVE OEpLOKNTIO TOV AEITOVPYOVV GTNV
EXALGda.

e Atgpedvnon g emidpaong TV KALOTIK®V GLVONK®V, TOV £1000G KOAAEPYELNS KOl TOV

UNYAVIoCU®V 6TNPIENG 6TV kKEpdopopia tov Beppoknmiov.
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Avtikeipevo kot Ztdyot

H ocvvetspopd g dtatpiffng £yKetton 6T TapoKaT®:

o  Emexteiveton n €peuva oXETIKA e TN GUYKPION TNG CUUTOPOYMOYNG UE EVOAAAKTIKEG
TEXVOAOYiES, KOOMC TEPU Omd TOV KAUGIKO GYNUATIGUO (AEPNTOC—NAEKTPIKOS YOKTNG),
e€etaletonl eMmAEOV 0 YOKTNG amoppOeNnong PLGIkol agpiov katl n avtiio Oeppotnrog
OV TOPOVGLALETOL OAOEVE KOL TTLO OVTAYOVICTIKT TO, TEAELTALN YPOVLQL.

o Ilpoteivetarl pio cvotnuatiky pEB0d0G depehvnong TG CLUTAPAYOYNG LE EQPOPLOYN
T Ogpuoxnmia, ocvumeprappdvovtag oty B avdivon v ovamtuén
UETEMPOAOYIKOV HOVTEALOV, LOVTEAOL TMOV EVEPYELNKMV (OPTI®V TOL Beppoknmion kot
HOVTEAOV GYESIOCHOV TOL evePYELOKOD eEomAopov, egetdlovtag Ty €midpacn Tov
TOTOV KOl TOV GLVONKAOV KOAAEPYELOS.

o Meletdtor T0 €VOEYOUEVO TNG EVEPYNTIKNG WYOENG HE WYOKTEC OTOPPOPNONG Kol 1
enidpacn g otV KepdoPopio Tov BeppokNnmiov, KATL TO 00l0 GTAVIDG GLuVAVTATOL

1660 o611 PMoypapia, OGO Kol GE TPAYUATIKEG EPAPUOYES.
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4.
Xopperoyn Xvumopaymyns otny Evponn

Kot Aweieovon oty EALGOO

4.1 Ewoayomyn

H ovppetoyn mg ovumapoaymyfg oOTn GUVOAKY TOPOYOUEVI] MAEKTPIKY EVEPYELD TNG
EALGSac, dtatnpeitan o€ yaunAd enineda oe oyéon pe tov Evpomaikd péco 6po, o omoiog
avépyetar oto 11%. Xto kepdiaio avtd, yivetal pio cHvToun TaPovVGiaoT Tov POAOV TNG
ocoumopaymyng o€ eninedo Evpdmng kor ot ouvvéyela, meptypdeetor n deicdvon g
ocvumapoaymyng ommv EALGda and 1o 2005, oe cuvovacpud pe v e£EMEN Tov GYETIKOD

vopoBetikov TAaiciov.

4.2 Xoppetoyn oty Evponn

H ovunapaymyn éxer evoopatwbel oe onuoavtikd Pabud oty owovopio g Evpdnng,
mapéyovtag and 10 2015 mhve and 15% kot 11% tov cuvoAKdV BepUIKDV Kot NAEKTPIKOV
™¢ avaykov, ovtiotorya [30]. TlapdAinia, €xer oM HeYOAN GLUPBOAY GTNV EVEPYELOKT|
amodoTtikdtTTa Ko T peiwon tov ekmopndv CO2, pe tovg otdyovs Yo to 2030 va gtdvouvv
10000TA TG TN Tov 26% Kon 25%, avtictorya [31]. H mpodmbnon tng teyvoroyiog
evBappvvinike to 2005 pe ™ Béomion Evponaikng vopobesiog, n onoia slonyays pétpa yio

T PeATimon evepyELoKg AmOSOTIKOTNTOG KOl 0COAAELNS. ZVYKEKPUUEVA, VIO TO TPICUA TNG
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Kepdato 4

Kowortikng Odnyiog 2004/08/EC tumomomOnke 1 pebodoroyio vToAoyiopHoU amdd0oNs TV
CLGTNUATOV GUUTAPAYMYNS, eMTPEmovToS ota Kpdn-MéAn va mapéyovv kivntpa 611G
Hovadeg cuumapaymyng VYnmAng omddoong (ZHOYA).

Youpwvo pe to tedevtoio dedopéva g Eurostat [32], n ocvvolikn eykoateotnuévn
NAEKTPIKN 16YVG Tapovstaletarl oto ynua 4.1, eved ota Zynpata 4.2 ko 4.3 aneucovifovrot
0 Pabuodg ypnoonoinong kot n ovupetoyn ™Ms XHOYA oty mapoaywyn MAEKTPIKNG
evépyelog, avtiotoryo. ATodEIKVOETOL OTL 1| LEYOADTEPT ayopd otnv Evpodnn onuepa etvan
n Feppovio pe oxeddv 40 GWe eykateotnuévig 1oy00¢, v oAy 1oyvpég eivar emiong
OAavoia, 1 TToAwvia kot 1 Itodia. [Hoapoatmpeitor amd to Zyqua 4.2, 0TL YOPEG Ke PIKpn
EYKOTECTNUEVT]  10Y0  KOTOVEUOVEV®V — HOVAO®V, £XOUV  UEYOADTEPO  CULVTEAEGTN
ypnoonoinong, 6nwc n EALGSa, evd To peyoldTEPO TOGOGTA GUUUETOYNG OTNV TOPOYWYN
NAEKTPIKNG evépyelag, Katéyouv N Aavia, n Pwiavdia kot n Agtovia (tave ard 30%),
YOPES TOV TAPA TN CLYKPITIKA EUPAVAS UIKPOTEPT EYKATECTNUEVN 1oY0 GE GYECT HE TN
Ieppovio, ypNOYOTOIOVV EKTETAUEVE TN CLUTOPAYOYN Yoo TNAEOEpLOvVOT, £xovToS GOV
Baocwd xavowo ™ Propalo amd EOAo kot mpoidvta tov. To €ldog kavoipov mov
ypnopomoinoe to 2017 n k4be ydpa amotvrmdveTatl oto ynua 4.4 [32]. Onwg eivor pavepo,
T0 QLOKO 0éplo e€axorovbel va Kuplapyel OTIG TEPIOCOTEPES TEPLOYES, EVA 1M YPT|OM
netpelaiov €xel ehayoronombel kol oe TOALEG weputtdGELS givor undevikn (my Bélyo,
Iphavoia, Aetovia). Ot avavedolues mnyEg evépyelog KaToAanpdvouy peydio mTocooTd,
eIKA o8 Yhpeg pe TAOHO10 duvapkd og daoikég ektaoels (Aavia, Pwiavdio, Agtovia),
kabmng n ypnon Propdloag mpombeitoan moAd ond T KuPepvnoelg tovg. XTic voTioTEPES
ePLoYEC M OlEicOVON NG CLUTOPAYOYNG Elval YapUnAOTEPT, e povn e&aipeon v Itakio
ov Kvpaivetal g KaAd oyetkd emnineda (8.4 GWe kot 14%), eved n EAAGSa givan avdpeca
OTIS XOPES UE TO YOUNAOTEPA VOOUEPOU TOCO GE €YKOTECTNUEVN 16Y0 KATOVEUOUEVOV

povadwv (0.3 GWe), 660 ka1 6€ GUUUETOYT OTO EVEPYELOKO petypa (LoMG 4%).
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Yypa 4.4. Xpon KovGipov Yo GUGTHUOTE COUTOPOYOYNS ava xopa [32].

O tpoceyyicelc mov £xovv akoAovOnoet ta Kpdatn-Méin yia ) dieicdvon tng tevoroyiog
mowkidovv. O ITivakag 4.1 cuvoyilel Tovg Pactkovg PNyavVIGLovg oTHPLENG oL LIBETOVVTOL

otV Evponn [7], [33] kot pmopovv va ympiotovv og 300 peydreg katnyopiec: (o) 6touvg
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Yvppetoyn o EALGda ko Evpdnn

unyovicpovg mov Pocifovtor oty Tty anolnuimong (price systems) kot (B) otovg
unyovicpovg mov Pacilovion otnv mocdtnTo 16yvo¢ (quota systems) [34]. H PBacikn tovg
dlapopd evromileTan 010 YEYOVOG OTL OTNV TPOTN Katnyopia 1 Tun kobopiletol amd 10
Kpdtoc kot 1) mosdtto amd v ayopd, Ve on 0e0TEPN KOTIYopia 16YVEL TO AVIIGTPOPO
[35]. TIépav ovtdv tov V0 peydAov Katnyopudv, kivntpo divovtal emiong UHECH
EMEVOVTIKAV EMLYOPNYNOEMV KOl EWIKOV (POPOAOYIKAOV pvOuicewv. BéPata, o moAiég
TEPUTTAOGELS VITAPYOVY TEPIOPIGLOL MOC TPOG TNV TOVTOYPOVI YPNOT TOV UNYOVICUDV, CALE

avto eivan kdTL To omoio Kabopiletar amd TV TOMTIKY TNG EKACTOTE YMDPOC.

IMivaxog 4.1. Bacwoi unyovicpoi otpiéng THOY A oty Evponn [7], [33].

Price Quota Systems Capital Grants Tax Support
Xopa Systems [pdowa Emdotnoeig doporoy
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ANHOQEIAESTEPOL Eival OL unyovicpol g Tpdg Katnyopiog (price systems), ot omoiot
ouvovToOvTal gite pe ™ popen eyyonuévov tiumv (Feed-in Tariff, FiT), eite pe ™ popoen
YYUNUEVOV TIL®OV dtopoptkng Tpocavénong (Feed-in Premium, FiP). Avdapecsa ota Kpdtn,

ta svotnuata arolnuimong tapovoidlovv dtupoponomoelg kot 1 [oAtteia eivor avt mTov
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KaBopilel kGBe Popd TOLG KAVOVEG, aVAAOYO LE TIC GLVONKES TNG ayopds, TO €100G NG
teyvoroyiag, kKA. Ot eyyonuéveg Tipég FiT, agopovv yevikmg otafepés amolnudcels o€
TPoKkaBOPIoUEVEG TIUEG O1 OToieg TOPAUEVOLY OVEEAPTNTEC OO TNV TIUN ayopdc, Kol
TOPEYOVTOL OV LOVAOD TOPOYOUEVIC MAEKTPIKNG EVEPYELNG CLUVATTOVTIOS LOKPOYPOVIOL
ocupuporata moAnoNg (cuviBwg 20 £€1n). £10 GVOTNUO TOV EYYUNUEVOV SLOQOPIKDV TILOV
FiP, n ompi&n mapéyeton péom mpipododtnong (premium), cav mpocadEnen oty T
ayopdc Tov nhektpiopov. H mpocavénon avt) pumopet va eivor otabepn, 1 va eEaptdton omd
mv T oyopdc. No onuewmdel 0Tt oe moAEG amd Tig yopes (my DwAavoio, IpAavoia,
Aovéeppovpyo, Ecbovia), ot unyoaviopoi mov Pacifovrar oty Tty amolnuimong (price
systems) a@opovV GLGTHUATO CLUTAPAYMOYNG TOL YPNOLLOTOOVY MG TPOTOYEVN TNYN
Bopdla kot Proagplo, Kot EVIAGGOVTIOL GTNV KATNYOPio TOPAY®YNG NAEKTPIKNG EVEPYELNS
and AIIE.

O unyaviopds VIoXPEMTIKNG TococT®ong (quota), kpvPet ovcslaotikd dvo ayopéc. H
pio ayopd a@opd otV TOANGT KOl 0yopd TNG TOPOYOUEVNG «TTPACIVIIGY EVEPYELNG, KoL 1
GAAN apopd oty ayoparwincio tov Eunopedopmv Ipdcivev ITictortomtikadv (Tradable
Green Certificates, TGC). Ot mapaywyoi MAEKTPIKNAG EVEPYEWNG EIVOL VIOYPEDUEVOL VO
KOTEYOLV GLYKEKPLUEVO TOCOGTO Tapoyopevng evépyeag ond AIIE, AapPdvovtag tov
avtiotoyo aplfud tpdoivev tietomomtikdVv (y Yo kabe MWh diveton éva motonomtikod
TGC). To moTOMOMTIKO AVTO TOAEITOL GE OGOV TPOUNOEVTEG /KOl KOTOVOAMTES givat
deopevpévor and v IloMteio €va mOGOGTO amd TNV evépyeld mOv TOAOLV 1/Kol
KOTOVOAGVOLY avtictotya, va tpoépyeton amd AIIE. Ta motomomrtikd dwompoypoatedhovton
elevBepa oy ayopd kot  Tun kabopileton avdroya pe v mTpoceopd kot {nmon. Xe
TEPIMTOON U1 GLUUOPPOONS TOVS, Ol TOPAPATES VTOKEIVTOL GE OIKOVOULKES KUPMGELS Ol
omoieg eniong xabopilovtar and tic KuPepvnoeic. Evosiktikd avaepépetar 6TL | Towvn ot
Youndia givon ion pe to 150% g TG TV TotoromTikdv [34]. To pétpo avtd dmmg
eaivetal and tov [Mivaxa 4.1, dev elvar dradedopévo Ko givot TOAD Alyec o1 ydPES TOL TO
viwoBémoaoav (BéAylo, [ToAwvia, Povpavia, Xovndia).

Ev yével, Bacwn emdloén tov punyovicpodv otnpiéng stvat 1 dnpovpyic otkovouiK®v
KIVATPOV, LE GKOTO TNV Tpombnor ¢ texvoroyias. H amotehespnotikdtnTd 100G ©GTOGO,
dev afloroyeitar poévo pe owovoutkovg Opovs. Ilpogavmdg, pia emévovon mn omoia
€EaoQOAIlel TOAD pKpd amAd XpOVo OmMOTANP®UNG EIvVOL 1O10UTEPMOC EAKVOTIKY], 1 TEAIKY|
amoeooT OGS emnpedletal kot omd ALOVG TOPAYOVTEG TTOL UTOPEL VAL SPOVV OVOGTOATIKAL.
Av10 givon kATt T0 omoio amodekvietal kot and To Zynua 4.1. H dieicdovon kot ta tococtd

GUUUETOYNG SLOPEPOLY KATA TOAD, AKOLO KOl GE YDPES TOL £YOLV VIOOETNGEL TOVG 1010VG
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unyovicpovs. Ommg yapaktnplotikd avaeéper o Moya [33] oe pehét mov afloloyei ta
pétpa oTPIENG TG ovumapaymyng otnv Evpdnn, to owovopkd omotédecpo givan
avoyKoio aAAG Oyt tkavo kpitplo yia enevovoelc [35]. Mdlota, 610 TAMIGLO TG £PEVVAG
TOL, £KOve pia katnyoplomoinon tov cvuvnBéotepov “epmnodimv’’ (barriers) mov ennpéacay
apvVNTIKG TV TpodOnon g ZHO. Zopepova pe TIC OXETIKES avapopEg TOV Tapadidovy ot
Evponaikéc yopeg [36], opiopévol amd Toug KupltdtePOLS AVUGTOATIKOVS TAPAYOVTEG Elvat

ot eéng:

1. Outyég tov kavoipwv: H petafintdémmra tov Tipdv evépyelag Kot E101KE Tov agpiov,

glvat to Kuplapyo eUndS10 T0 0TOI0 LAAIGTO AVOPEPETOL OO TNV TAELOYNPIO TOV YOPOV.

2. H Begppn| ko yoktkn {non: H exdpevn mo dSnUoeiing apvnTikn topduetpog eivan

10 péyebog, kol M OabecudTTa TG TPEXOVGAG 1 LEALOVTIKNG evepyelakne {nmong. H

OKOVOUIKY] VQECT UTOPEl VO TEPLOPIGEL TNV OMOATNON KOTAVAAMONG EVEPYEWGS, EVA

OmOOEIKVVETOL €MIONG OTL Ol TOMTIKEG TOv OTOXEVLOLV OTNV AOENCN  EVEPYEIONKNG

AmOdOTIKOTNTAG OE KTIPloL Le SPOPETIKA HEGA, petdvouy T (Rnon oe Bépuavon/yién,

napepunodilovrag v TANpN aglonoincn TG CLUTAPAYWYNC.

3. IMoAvmhokdtto vopobeoiag: Xe peyddo apOud avaeopdv yivetor culRtnon ya Tig

dotknTikég dwadikaciec. H EALGd0 amotelel avTimpoommeELTIKO mopddetypo, AOY® Tng

évtovn|g kai ypovoPopag ypapestokpatios. Emxiong, oe moAhég avapopéc tovilovtor eldelyelg

ota pétpa oTHPIENG Tov vopobetovvial, A0y Tov Bpayvrpdbesiov ypovikov opilovta

OPIGUEVOV €’ OLTMOV 1) OOTKIOV OPIGUEVMV EOTKAOV KT YOPLOV TTov e&oupodvtal.

4. TIpocPaom oto nrektpikd diktvo: H xatnyopia avt oyetiletal pe OAa To epmoddiol Tov

GLVOVTAOVTOL KATE TN d1d1KaGio cUVOESNS LE TO OIKTLO.

5. IIpdécPacn/ dabecidtra Kovcipmy.

6. 'Elkewym enevdutik®v ndpmv.

7. Eumdolo oyetikd pe t1g vmodopés (éAlewym oe diktvo aepiov, Béppavong, uoikol
YDPOL EYKATAGTOOTG).

8. 'Eldewyn eEedwevpévng yvoong: Emonpaivetor and opiopéveg yodpeg 1 avéykn yu

EMITAEOV EO1KY| TEYVIKT] VTOGTNPIEN.

KoataAnyovroag, to k60e Kpdrog-Mérog arxorovBel T 01k1| TOL GTpaTnykn Tpo®Onong e
teyvoloyiag, n onoio mpocapudletol 1o otic Evponaikég Oonyieg, 660 Kot 611G avaykeg
Kot 1010HOPPIEG TG ECOTEPIKNG TOL AYOPAS. ATOSEIKVVETAL OTL eV UTOPEL VO TPOKVWYEL

KOO0 00QAAEG GUUTEPAGLLO, TTOV VO, GLGYETICEL TV OMOTEAEGUATIKOTITO TOV KIVITPOV LE
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) oteicdvon. Eivar eppavég 6tt oto Bopeo tunue g Evpdnng m ovppetoyn g
CUUTOPAYMYNG OTNV NAEKTPOTOPAY®YN €ival TOAD onuavtiky, kot 1 [epuavia €xel oto

SLVOUIKO TNG LE SLOPOPE TNV LEYAADTEPT) EYKATEGTNUEVT] 1GYD.

4.3 Mnyoviopoi Ymootipiing kor Aigicdven Xopmapoyoyns otnv
EXLaoa

4.3.1 Métpa Evicyvong ko EEEMEN NopoOetiko IThaisiov

H vrootpién kot mpombnomn g copmapaywyng otnv EALGOa, mopéyetor pe ™ popoen
EMOOTHOEWV TOV EMEVIVGEMV, KOl POPOAOYIKMV ATOAAAYDV. 26TOGO, TO facKOTEPO HETPO
gvioyvong, 10 omoio aPOPA TOVS GLUTAPAYMYOVS TOL TPOGPEPOLY LYNANG amdO0oNG
evépyewn (EHOYA), vanpée péypt mpoceata, 0 unyavicpog tmv eyyomuévev tiuonv (Feed-
in Tariff, FiT). Touewva pe avtdv, o kabe mapaywydg vroypdest coupoon mdANoNG
niektpikng evépyelag pe tov Agurtovpyd Ayopdg HAexktpikrig Evépysing (AAIHE)
ovykekpluévng duapketog (20 étn), kot yoo kdbe MWh mov mopdyet, amolnpuovetotl o
npokabopiopévn Tiun otabepn (€/MWh), yia 6A0 to dtdotua 1oyvog ™¢ cOuPoong.

O unyoviopog FiT, té0nke og epappoyn to 2006, pe t Oéomion tov N 3468/2006. Xt
ouvéyela, 1 vopobeoia tpororoOnke 0o eopés. H mpmd avabedpnon fpbde to 2010 pe
tov N 3851/2010, o omoioc ewonyaye €vav ovviedeot pntpoc (XP) yu tig povadeg
GUUTOPOYMYNG TOV YPNOLULOTOLOVV PUGIKO 0EPLO, TPOKEUEVOL VL GLVOEDEL 1) TEAIKN T
amolnuimong pe v T tov uokol aepiov e&aieipovtag pe avtd Tov TPOTO TOV Kivovvo
dlakvpavong Tov TV Tov. H devtepn avabedpnon, £yive to 2014, pe tov N 4254/2014, o
omoiog erovumoldyioe Tig TIuéG amolnuimong FIT veplotduevmv cuoThudtoy, Kot 6T yoye
VEEG KOTIYOPLOTOMGELS Yl TG povddeg THOY A, kdavovtag dtoywpiopd peta&h tov vEwv
Kol TOV AEITOVPYOUVIOV GUOTNUAT®V. XTOY0G OVTNG TNG OVOTPOCUPHOYNS, NTOV O
TEPLOPIOUOG TOV €AAEIUUOTOC OV guavioTnKe otov €00 Aoyaplacud AllE, wg
ATOTEAECLO, VYNADV amolNIAOCEDV GE OPIOUEVES KOt YOpieg (Kuplwg @TOPOATAIKA, Kot
aoAkd). O pnyovicpog otpiéng péow FIT, tomkd oAokAnpmbnke tov Aegkéufplo tov
2015, xaBmg to 2016 opiotnke 10 Véo TAaicto vrootnpiEng AIIE kot TZHOY A, cvpuemva pe
tov N 4414/2016, Bacikog 6td)0¢ Tov 0moiov, ivarl vo dnpuovpyndovv ot GuvONKeS Yo TV
evoopdtoon tov AIIE kot ¢ cvopmoapaywyns ommv ayopd MAEKTPIKNG EVEPYELNS, GTO

mAaiclo Tov véou povtélov ayopdg (Target Model).
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Me Bdon v mo mpdceatn vopobecia, €0dyeTal yioo TPp®OTN QOPE GTN YDOPO 1
Aertovpyikn evioyvon tg eyyomuévng mpoocavénong (feed-in premium). ITAéov, o kdéOe
TOPAYOYOS LITOYPAPEL GOUPACT] SLOPOPIKNEC TPOGAVENONG CLYKEKPIULEVNC OLAPKELOG KO V10!
kG0e MWh mov mapdyet, amolnudvetol KoTd £vo, LEPOG amd TN GLUUETOYN TOL OTNV Ayopd.
pe Baon v oplokn T GLGTAHOTOC, KOl KATd £va HEPOG Omd KPATIKN Evioyvon, 1 onoio
elvar drapopetikn ava teyvoroyia. O véog unyavioprdc, av Kot Oempntikd ivotl og 1oy0 amd
tov lavovdplo tov 2016, dev €xel apyioel va epappoletor oty tpaén akodpa. TErog, Eva
aKOUN TOAD oNUOVTIKO PETPO TPo®ON oG, eivar 1) V1I0BETNON EWOIKOV TILOAOYI®V PLGIKOD

aepiov Yol 1 GLUTAPAYMYT), TPOGPEPOVTAG EKTTOGT GTNV TIUT AYOPAC.

4.3.2 Aeiodvon otny EALGoa

2TV YOPO LG, Ol TPATEG HOVAOEG CLUTAPAYWOYNG dNUoVPYNONKay T dekaetia Tov 70,
otov topéa g Propnyaviag. Ot KEToxol TV HOVAd®V, NTOV AVTOTOPUY®YOL, Kol AdY® TNG
un drafecttdTnTag YLGIKOD 0EPIOV, XPNOLLOTOOVGAV TETPEAALO, Kot TPoidvTa Tov. 'ExToTE,
1 CUUTOPOYWYN TEPACE ATO SIAPOPES SUKLUAVOELG UEYXPL ToV 21° aumva, 6mov BeomictnKe
€01KO vopobetikd mAaiclo, pe okomd Vv epappoyn Evpomaikng Odnyilog yw v
amelevBEP®ON ™G Ayopdg NAEKTPIKNG EVEPYELNS, KoL TN ONULIOVPYIN VTOSOUMV Yo ¥PTIoN
evokoby agpiov [37]. Amotéheopa avtng ™¢ e&éMéng, Ntav to 2005, n eyKkoTeoTUEVN
NAEKTPIKN 10Y0G GLUTAPAYWOYNG, VO ETAVEL 6T 168.2 MWe.

Yougpwvo pe ta otoryeia tov AATHE [38], kotd ) didpketo tov etdv 2005-2018, n
€YKOTESTNUEVT 1oY0G povadmv ZHOY A Kot 1 eTnoto TapayOUEV NAEKTPIKT EVEPYELQ, VL0

70 J1oVVIEdENEVO cvoTNUa, diveTtar ota Zynpata 4.5 kot 4.6.
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Yynpo 4.6. Emota mopoyouevn nhextpikn evépyeia and ZHOY A [38].
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Ao 10 2006 péypt o 2009, mapotnpnOnke onuaviiky avénon g dieicdvong, 1060 Ge
EMIMEDO €YKATESTNUEVNC 16YV0G, OGO Kol GE EMIMESO EYXEOUEVNG OTO OIKTVO EVEPYELQG.
Baowoc mapayovrag, nrav o N 3468/2006, o omoiog ovcrootikd petépepe otnv EALGOQ TV
Kowotikn Odnyia 2004/8/EK, mov kabdpile 10 mhaicio mpodOnong povadov TZHOYA wg
KOP1O TOPAYOVTA Y10 TNV EKTANPMOOT] TOV EVPOTUIKDV EVEPYELNKADY CTOYWMV.

Atyo petd 1o 2010, dAAace o TpoOTOC Kataypoens tov povadov and tov AATHE,
vroAoyilovtag amd 1o onpeio ekeivo povo tig povadeg THOYA mov amolnuimvovtol amd
TOoV Agttovpyd ayopdc, xwpic va Aapfdvovtal vrdyn ot avtomapaywyoi. To yeyovdg avto,
0€ OULVOLOGHO €VOEYOUEVMS HE TO OVLOUEVEG OlKOVOMIKO TeplBdAlov  AdY® 1ng
APNUOTOTICTMTIKNG KPIoMg, TNV av&non g Tng Tov puotkob aepiov (Zynua 4.7) kot v
kabvotépnon tAnpoudv and tov AAI'HE, n omoia opeildtav 610 avénuévo EAAELa Tov
Edikov Aoyapracpov tov AILE, dikatoloyet Tnv amdToun TTMOGT GTNV EYKOTEGTNUEVT IGYV
mov evtomiletan oto Zynua 4.5. O N 4254/2014 nepiopioe onpovtikd to EAAELUA, TO 0010
and 10 2017 yivetoan mhedvoopo LETA amd TOALL ¥pOVIA, EVED 1| TOPAAANAN TTOGCT TNG TIUNG
aepiov, guvonoe v mapay®yn NAEKTPKNG evépyetag and ZHOYA, kot and to 2016 (ko

tov N 4414/2016), cvveyilet va av&dvetot.
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Yyfqua 4.7. Awaypovikn eEEMEN Tudv evépyetog otnv EALGoa [38], [39].

uepa, ooppova pe to untpoe oo AATHE kot AAMHE [38], [40], ot eykateotnuéveg
povadec otnv EAAGSa, TANY TV Katavepopevov pe woyd 334 MWe, divovtatl 6to Zynua 4.8.

H ocvvolun niextpikn 1oyd¢ vroroyileton ota 99 MWe, 6mov otov topéa g Propunyaviog
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elvan eykateomuéva 33.8 MWe kataiapfdavovtog 1o 34% g cuVOMKNG EYKATECTNUEVNG
1oYVOC, KOl GTOV 0ypoTikOd Topéa givarl mepimov 18 MWe pe mocootd coppetoyng 18%.
INUoVTIKO €lval T0 TOc0oTO NG Oépung Zeppmv, mov dabétel cuoTnUa THAEOEpLOVONC
oyvog 16 MWe. AkorovBovv epappoyéc oe AEEDA kot EYAAIT pe peydheg povadeg 13

MWe, kot cuotipata yopnAotepng 16X00G GTOV TPLTOYEVH KOl ELTOPIKO TOUE.

BIOMHXANIA ®QIPOPIKQN AIITAZIIATON
®EPMH ZEPPON A.E.
AEZ®A AE
EYAAII
WONDERPLANT
EAAHNIKA TTETPEAAIA A.E.
ATKPITEX ENEPTEIAKH A E.
®EPMOKHITIA APAMAY A.E.
EG@NIKO KAI KATIOAIZTPIAKO ITAN/MIO AGHNOQN
EZEAAKO ANONYMH ETAIPIA BIOMHXANIA..
LAMDA AOMH
AEATA ANQNYMH BIOMHXANIKH KAI..
EA®IKO AEE
KEPAMOIIOIIA KOOAAH A.E.
TENEZIE MAIEY TIKH-TYNAIKOAOTTKH KAINIKH. .
MIIPAIT EIAIKOY ®QTIEMOL A E.
I[LA.I. XOTEAX KOPII A E.

0

I=)

0 5,00 10,00 1500 20,00 25,00
Hhektpkn Ioyog (MWe)

Xympa 4.8. Mntpdo povadwv copmapaymyns o€ Asttovpyia otnv EALGSa.
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o.
oYKtk Agpevvnon EmevouTikng Kot

Agrtovpyikng Biroownotntog

5.1 Ewayoym

H oadénomn g evepyslokng omodoTKOTNTOS Kol O  EUUECOS  TEPLOPICHOS  TOV
TEPPAALOVTIKOV pOTT@V, OV €ivorl apKETE KIVITPOL Y10l VO KIVITOTOGOVY EMEVOVGELS GE
GUOTNHLOTO. GLUTOPAY®OYNG, XOPIS va €xel €£0c@aAloTel TPOTA 1 OLKOVOUIKY) TOLG
Broocywommra. To arotnTikd apykd KeQEAAOO, KOL 1| OVOSEAAED Y10 TIC OTKOVOUIKES
cuvOnkeg kKt amd TG omoieg Ba Aertovpynoel (o PLovada, TPOKAAOVY TOAAEG (POPES
ootaypnd, Oyt HOVO MG TPOG TNV EMEVOLOT, OAAL OKOUO KOU ®G TPOG TN Asrtovpyio
VOIOTAUEVOV HOVAd®VY. AKOpa Kot dtav 1 ayopd evépyelng, HECHO TNG TYLOAOYLOKNG TNG
TOMTIKNG ONpovpyet Eva euvoiko TepParrov, 1 ektipnomn PLocIdTNTOS TG CUUTOPOY®YNS
amoterel éva moAvsvuvOeTO TPOPAN LA, OV €0PTATOL OO SLOPOPETIKOVS TOPAYOVTEG.

Ao TEQVIKNG Aoyng, M SIKVUAVOT] TOV EVEPYELNKADV QOPTIOV GE L0 EYKATACTOON
[41]-[51], o tOomog tov KvnTpa mov emAéyeton [5], [6], [41], [46], [52]-[57], &xovv
eEetaotel extetapéva otn PifAtoypagio yio Tov TPOTO LE TOV OTTOI0 HITOPOVV VO, EXNPEAGOVLY
TNV OKOVOWIKT GULUTEPLPOPA paGg povadag. Emiong, peyddn éuoaocrm €xet 600el oty
emidpacn tov pvOuoTKOL TAMciov TG kabe yopog [42], [58]-[60], oArd wor ™G
yevikdTepNg doung TG oyopds niektpikng evépyetag [60]-[63], otnv kepdogopia e ‘Exet
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amodelybel, 6t1 oe anehevBepmpévec ayopéc 1o picko pag emévovong sivorl mhvto peydro,
Tapd TIG TPOoTABELES Yia T dnpovpyio eVOG 0oPOAOVG Kot SIKALOV ETEVIVLTIKOD TAUGIOV.
'V avtd 10 Adyo, Ta KivTpa TOL divovTal HEGH LUNYOVIGUAOV oTNPENG and v [ToMrela,
ATOOEIKVVOOVTOL TOAAEC POPEC KaBOPIOTIKAL.

Onwg Ko o€ GAAEG €MEVOVOELS TOL GTOYELOLV OTNV AVENCN TNG TOPOYMYIKNG
KOVOTNTOG €VOG GLUGTNUATOG, £TCL KOU GTN] CLUUTOPOY®YN, T OKOVOMKY Piooipudtnrta
eKTILATOL GVVIHOMG e deikTeg OTTMG 0 OmAOC YPOVOC amomAnpmung (simple payback period),
N kabapn tapovoa atia (net present value), o ecwtepikdg Padudc anddoong (internal rate
of return) [41], [50], [52]-[54], [58]-[65], T0 ctabuicpuévo KOGTOG TOPOYOYNHS NAEKTPIKNG
evépyetag (levelized cost of electricity) [66]-[71], kot diepevvitotln enidopaoct TV EXYUEPOVGS
TOPOUETPOV, TPOKELUEVOL VO, TPOGOL0PIoTEL TO HEYEBOg TOL PicKOL NG EMEVOVOTG.

Ao Vv mheloyneio TOV CYETIKOV HEAETAOV, TO CLUTEPAGLLO TTOL eEdyeTon elvar OTL Ot
00 KPIGIUATEPEG TAPAUETPOL TOV EMNPEALOVLY TNV OIKOVOIKY Plootudtnta, sivat: (o) M
T Tov Kawoipov, kat (B) n T g nAektpikng evépyeog [44], [45], [65], [72]-[78]. H
GLGYETION TOV OV0 AVTAV HeYeBDV, EYEl AMOTEAEGEL AVTIKEILEVO SlEPELYNONG, LLE OPIGUEVES
HEAETEG VAL XPpNOUOTO0VV TN dtopopd Tovg [73], [74] o¢ KaTaAANAITEPO HETPO OIKOVOULKNG
a&loA0YNoNG EVD G€ GAAEG, TPOTEIVETAL O AOYOG TNG NAEKTPIKNG TYNG TPOG TNV TN TOV
Kkavoipov [76], [78].

I'evikd, n ocopmoapaymyn eEetaleton gite Gov LTOVOLO EVEPYELOKO GUGTNLM, £TE GE
GLUVOLOGUO e GAleG TEXVOAOYiEG BEpHavOoNG Kot WoEng. X dgvTepT mePinT®ON, O Mo
oLVNOGUEVOC EVOALOKTIKOG GYNUOTICUOG €lval 0 AEPnTag euokol aegpiov yia OEpuavon,
KoL 0 NAEKTPIKOG WYOKTNG (1 WOKTING UNYaVIKNG Guumieong) Yo yoén. Qotdco, e TNV Tapodo
TOV XPOVOL OAOEVE KOl TEPLOCOTEPEG TEXVOLOYieS kePOILovv £d0pOg, OTMG O YOKTNG
amoppOPNoNG PLGIKOL aepiov Yo YHEN, EVA TeEAeVTOI, EVTOVOTEPO YIVETUL TO EVOLOPEPOV
v TV ovTAia Oeppodtnrag, n omoia £xetl T SvVATOTNTA EVAALAYNG TG AErTOVPYiaG TNG, £TOL
wote va Tapéyel 0Eppovon to yelpmva, Kol yHén 1o Karokaipt.

210 mAoiclo avtd, TO TOPOV KEPAANLO SLEPELVA TNV EMEVOLTIKN KOl AELTOLPYIKY|
Blrooidmra evOC GLUGTHUATOS CLUTAPOYWYNG NAEKTPIOUOD, BeproTnTag Kot WYoeng, Le
oKomd va Aertovpyel TapIAANAQ [LE £VOL VOIOTAUEVO GUGTNLA, OTOTEAOVIEVO OO EVaV €K

TOV TPLOV EVOALIKTIKOV GYNUOTICUOV:
(1) Aépnrag Puoikov Agpiov kar Hiektpukdg Poktng

(2) Aépnrag Puoikov Agpiov kat Yoktng Amoppogpnong dvoikod Agpiov
(3) Avthio OgppotnTog
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O Zynuotiopog (1) éxel peketnOel ko eaprooTel eKTETAUEVE, EVD 01 Zynpaticpol (2) kot
(3), av kot amoTeELOVV amodOTIKEG TEXVOLOYiEG, amodelkvieTal amd ) Piproypaio Ot
ypnlovv mepantépm Epevvag. Ot amavINGELS GYETIKA LE TN PLOCIUOTNTA TN CUUTAPOYOYNG,

dtvovtal pécw:

(1) g avartuéng avolvtikov eEilchoemv mov kabopilovv Tic cuVONKeS KAT® OO TIG
OTOIEC M EMAOYN Y10 EYKATACTOCT LG HOVASOS CUUTOPAY®YNG CLUYKPITIKO UE TOVG
TPELG TOPATAVED CYNUATIGHOVS a&ileL 1 O)l, EMEVOVTIKA, Kot

(2) g dnuovpyiog YapTOV PIOGUOTNTAG TOL VITOOEIKVOOVV TIC TEPLOYESG EMEVOVTIKNG
Bliooudmrag yioo vEEG HOVAOES, KOl AEITOVPYIKNG PLOCIUOTNTAS Y10 VOLOTAUEVEG

povades, T10co yuo B€paven, 66o kat yio yosén.

5.2 Tleprypa@n XZvoTipaTog

To cvotnua to omoio eEgtaletat, amotereiton omd:

o Mia TOAVOPOLUKT] UNYOVT] ECOTEPIKNG KODGTG TOV AEITOVPYEL LE PLGIKO OEPLO, TTAPAYEL
NAEKTPIKT EVEPYELD UECH YEVVNTPLIG, EVO UEPOC TNG CLUTOPAYOUEVNS Oeplikng
EVEPYELNG OVOKTATOL KO YPNGLULOTTOLEITOL Yo OEpUIKOVG GKOTOVG,.

¢ ‘Evav yikm amoppdenong Bepudmrag, o omoiog ypnoyLonotel HEPOG TG OVOKTMUEVNS

Bep KNG EVEPYELOS [LE OKOTO VL KOAVWEL HEPOS TOV YUKTIKOV POPTIOL.

Ta Aettovpyikd KoL OIKOVOULKA OQEAT] TOV GUGTHLOTOS GUUTOPAYMYNG, OELOAOYOVVTOL GE
GUYKPION UE TOVG TPELS EVOALUKTIKOVG CYNUATIGHOVS, OTOTEAOVUEVOVG OO TIG CLUPATIKES

TEXVOAOYiEg TOL Zynuatog 5.1.

(1) AéPntag euokov agpiov yio Oéppaven Kot NAEKTPIKOS YOKTNG Yo, Yoln. Me v
TPOGONKT TOL GUOTNHUATOG GLUTAPAYMYNG, KOATAVOADVETOL PLGIKO 0EPLO, TapdyeToL
NAEKTPIKT EVEPYELD, UELDVETAL 1] KATAVOAMOT QLGIKOV agpiov amd TN Agltovpyio ToL
AEPNTO, Kol PELOVETOL 1] KATOVAAW®GT MAEKTPIKNG EVEPYELNG A TN AglTovpyio. TOL
NAEKTPIKOV YOKTN).

(2) Aépnrag @uowko?d agpiov yio OEppavon Kol YOKING 0TOPPOPNGNS PUGIKOD U.EPIOV
Y yoén. Me v mpocsOiKn Tov GLGTHHOTOG CLUTAPAYMYNG, KATAVOADVETAL PLGIKO

a€plo, TOPAyETAL NAEKTPIKT EVEPYEL, LEIMVETOL 1 KATOVAA®GT PUGIKOV aepiov amd
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Aettovpyio Tov AEPNTO, KOOGS Kot 1 KaTavdA®on euokol aepiov amd T Asttovpyio
TOL YUKTN aepiov.

(3) Avtria Ogppoétnrag Yo Oéppaven kot Yo&n. Me v mpooONKN TOL CLGTHLOTOG
GUUTOPOY®YNG, KOTOVOADVETOL QUOIKO 0EPLO, TOPAYETAL NAEKTPIKY EVEPYELN, KO
UELOVETOAL M KATOVAA®ON NAEKTPIKNG EVEPYELNG amd TNV avTAio Beppdrag 1060 Yo

0éppavon, 660 kat yuo yosn.

Ktipto

HAektpikn Evépyela Aktiou Quoikd Aéplo

Iupmapaywy ———@

v

N

HAextpur Evépyeia

Duaowd Aéplo AEBnTag

— | Quowkoy Oepuikr Evépyela e

v

Aeplou WoKkene
Anopp6dnong
) Oepudtnag
HAE'ftleoq L, Wukukd Evépyela |
Woktng

(1) Aépnrag Pvowkov Agpiov kar Hiektpikog WPoktng

Ktiplo

HAektpir Evépyeia Alktiou Duowko Aéplo

Iupnapaywyn |¢——e

v

A

HAektpikr Evépyela

Duowkd Aéplo AéBntag

»  Quowkou »  Oepuwn Evépyela |«
Aeplou r—
Aroppodnong
Wikng OeppotnTag
L | Anoppédnone ——» WuktikA Evépyela g T

Duaokou Agplou

(2) Aépnrag Poocikov Agpiov ko POKkTNG ATToppopnons Puoikod Agpiov
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Ktiplo

HAektpikr Evépyeia Aktiou Quaokd Aéplo

v

Tupnapaywyr [¢&——@

A

HAektpri Evépyela

> Avhia s Oepur Evépyela
Oepuotntac
Wiktng
Anoppodnong
Oepudtnag
»| Wuktikn Evépyela ‘

(3) Avtria Ogppotrog

Yympo 5.1. Evepyelokég poég €vOG GUOTHLOTOG CLUTOPAYWYNG NAEKTPIGHOD, BepudTnTOg
Kot YOENG 6€ GLVOLOAGHO LE GLUPOTIKG GLGTILOTOL.

5.3 Extipnon Kootovg pe ™ MéE00do tov XtaOmopéivov Kootovg
Hopaymwync Hiektpung Evépyerag

O d¢eiktng mov emAéyetal yio Tov Eheyyo Prooipudmrog Tov e&eTaldpevov ZynUaTicUdV,
etvan o ZtaBuiopévo Kootog Iapaymyng Hiektpikng Evépyelag (EKITHE), yvowotd og
Levelized Cost of Electricity (LCOE). To LCOE, omotehei éva péyebog to omoio vmoloyilet
T0 KOGTOG TTOPUY®YNG NAEKTPIKNG evépyetog (E/MWh) wag teyvoloyiag, Kotd T StdpKea
oV KOKAOL {ONG TS, EVOMUATOVOVTOS OO TO ETUEPOVS KOGTN (KOGTOS KEQUANIOV, KOGTOG
KOWGIHoV, KOGTOG GUVINPNOTG, AELTOVPYIKO KOGTOG), OVYUEVA GE TIEC Tapovcas o&iag.
Emiléyetoan moA0d ovyvd Y 1 oOYKPIoN EVOALOKTIK®OV EMEVOVCEWV  EVEPYELOLKDV
GUGTNUATOV.

Yuykprikd pe dALe texvoloyieg, N WUTEPOHTNTA LE TN CLUTOPAY®YY, BpiokeTal 6TO
YEYOVOG OTL 0 NAEKTPICUOG OEV Elval TO LOVO TTPOTOV TOL TOPAYETOL, KOl ETOUEVMS, TO KOGTOG
KOkAov (omMg ogeiler va kataveunBel peta&d TtV dopopeTik®v mpoidvtwv. I[lo
GLYKEKPLUEVQ, Y10 TOV VITOAOYIGHO Tov LCOE, ek10¢ AV TV GAA®V, AapBavetol vToym
Ko pio «Oeppukn miotwony (heat credit) n onoia ekppalet ™ peimon Tov TeEAK0D KOGTOVG
NG TOPAYOUEVNG NAEKTPIKNG EVEPYELNG, AOY® TNG CLUTAPAYOUEVNG BEPUIKNG KOl WUKTIKNG
evépyelag. 'Etot, o vroroyiopdg Pacilel ™ Aoyikn tov oy mapokdto eEicwon, pe OAa ta

k6o va ekepdlovtarl ové MWh mapoydpevov nAektpiopon:
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LCOE = Kootos Kepaiaiov + Kodotos Zvvtnpnons + Kootos Kavoiuov -
(5.1)

Amo@evyduevo Kootog Oepudtntag — Amopevyousvo Kéotog Yuéng
Eivar mpopavéc, mwg n popen mov Ba éxer n telkn e&icmon Sapépel avaioyo pe To
GUOTNLOTO. LE TOL OTTO10L GLYKPIVETOL 1] GUUTAPAYMYT). ZTT CLVEXELD AOUTOV, TAPOLGLALETOL
N avantuén tov LCOE pog povadog cuumapaymyng NAEKTPIoHoD, Beppotrog Kot yogng,
Yo KGO Eva amd TOVG TPELS EVOALUKTIKOVG ZYNUOTIGHOVE TOV TEPLYPAPNKAY GTNV EVOTNTA

5.2.

5.3.1 Zympnotiopdg 1: AéPnrag Puoikov Agpiov & Hiektpikog Yokting & Movaodo
Yopnoapayoyns Hiektpropov, Oeppotnrog kot Yoing

To LCOE exppaletar and v eiowon (5.2), n omoio. amoteleiton and mévie Opovg: o
TPAOTOG OPOS AVTITPOCHOTEVEL TO KOGTOG KEPAAAIOV, 0 0e0TEPOG OPOG TO KOGTOG GLVTHPNGNG,
0 TpiT0¢ 6POG TO0 KOGTOG KAVGILOL TOL KOTAVOADVETOL OO TNV GUUTAPAYWOYT], O TETOPTOG
OPOC AVTITPOGMTEVEL TO ATOPEVYOUEVO KOGTOS OO TO PUGIKO aEPLO TOL Bl KATAVAA®OVE O
AEPNTOC TPOKEWEVOL VO TapdyeL TV 1010 TOcOTNTO OEPLUKNG EVEPYELNG UE OVTAV TTOV
TOPAYEL T GLUTOPAYWDYT], EVO AVTIGTOLYM, O TEUTTOS OPOS AVTUTPOGMOTEVEL TO OTTOPEVYOLEVO
KO606TOG amd TOV NAEKTPIGUO TOV O KATOVAA®VE 0 NMAEKTPIKOS YOKTING TPOKELUEVOL VoL

mopdysl TNV 10100 TOCOTNTA YULKTIKNG EVEPYELNS UE OVTV TOL TOPAysl O YOKING

amoppOPMNoNG.

veoE = (B ¢ v+ (D) e, = (G2 ¢, — (Bae) ¢

“\gcF) Cea T nt ()% - (F) % - ()& (5.2)

oMoV,

CRF - 0 oVVTEAESTNG avaktnong kepaiaiov (e&iomwon ((5.3))

ty h 0 €TNG10G XPOVOC Aettovpyiag

CF - 0 cVVTEAEOTG YpNoiponoinong (capacity factor)

Ceq €/MW 10 K06TOG EEOTAMGHOD (KOGTOG KEQOARiOV)

Cn  €/MWh 10 K00TOG GUVTHPNONG

G MWh 1N TOGHTNTO KOVGIHOL TOV KOTOVOADVETOL OO TI GUUTOPAYWYN

E MWh N TOGHTNTO NAEKTPIKNG EVEPYELOG TTOV TOPAYETOL OO T CLUTOPAYMOYN

Cy €/MWh 10 K6GTOG PLGIKOV 0EPIOV

Gapy MWh 1 ATOPEVYOUEVT] TOGOTNTA VOOV aepiov mov Ba KaTOVAA®VE O

AEPNTOC
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E,e MWh 1 OTOPEVYOUEVT] TOGOTNTA NAEKTPIKNG EVEPYELNG TTOL ol KATOVAA®VE O
NAEKTPIKOG WOKTNG
C. €/MWh 10 K6GTOG NAEKTPIKNG EVEPYELNG SIKTOOL

i
CRF = —————
1-(1+0)N (5.3)
onov,
i - 7o uecootafukd kéotog keparaiov (weighted average cost of capital, WACC)

N 'y oypdévog {onNe Tov GLGTALATOG

H oeélun Bepikn evépyetla mov TapayeTon amd T COUTOPUYDYN:

=0~ G (5.4)
onov,
f - 10moc00To avaKTdOUEV S BepudTnTag TOL PN CILOTOLETAL Yo YOEN

Nen - M Oepikn amdS00™ TG GCLUTOPAYWYNG

Tnv 1610 TocdTNTO Oeppikng evépyelag Ba Tapryaye o AEPnTag cOp®va pe TV e&iocwon:

Qn= 1pGap (5.5)
onov,
Np - 1 0mAd00T TOL AEPNTO PLGIKOD OEPIOV

E&iomvovtag 11 (5.4) kot (5.5), N amo@evyduevn TocOTNTo GUGIKOD AEPIOV Gy OiVETAL:

_A=fnmé
Gap = T (5.6)

Avtioctoya, N OEEAUN YUKTIKY] EVEPYELDL TTOL TAPAYETOL OO TOV WOKTN OmoppOPNoNG

BepuodTTog sivar:

Qc=fnnCOR G (5.7)
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onov,

COP, - 0 GULVIEAESTNG GUUTEPLPOPAS TOL YOKTN ATOPPOPNONG

Tnv 1810 ToGdTNTA YUKTIKNAG eVEPYELOG Ba Tapyarye 0 NAEKTPIKOC YOKTNG COLPOVOL LLE TNV

eklowon:

Qc = COFR, Eqe (5.8)
onov,

COP, - 0 GUVTEAECTNG GLUTEPLPOPAS TOV NAEKTPIKOD YOKTN

E&omvovtog tig (5.7) ko (5.8), 1 amopevydpevn mocdtto TG NAEKTPIKNAG evépyelag Eqe

otvetat:

o _ [ CORG y
ae COP, (5.9)

H xatavdiwon pucouob agpiov amd T GuUTApAy®YY|, LWTOPEL EXIONG VO EKPPOACTEL OC!

E
G=— (5.10)

Ne - M MAEKTPIK OTOOOGT TNG CUUTUPUYDYNG

Mg avtov tov tpdmo, vrokabiotdvtag Ti¢ etodoels (5.6), (5.9), kot (5.10) oy e&icwon
(5.2), to otabuiouévo kK6oTog Tapay®YNS NAEKTPIKNG evépyelag (LCOE) tov Zynuaticpot 1

OLITVTTAOVETOL OG EENG:

CRF C Nen NenCOP,
LCOE = ———= Coq + Cp + -2 — (1 - ( )C— (—)C
ty CF "1 " Ne ( 2 NeMp g 4 NeCOP, ¢ (5.11)

5.3.2 Zympotwopog 2: Aépnrog Puoikov Agpiov & Poktng Amoppopnong Pveikov
Agpiov & Movaoa Zoprapayoyns Hiektpiopov, Oeppotntog kot Poéng

Avtictoya, o LCOE tov devtepov oynuatiopov ekppaletor amd v e&icowon (5.12), n
omoia amoteleital omd mEVTE OPOVS: 0 TPADTOS OPOS AVTITPOSMOTEVEL TO KOGTOG KEPAAAIOV,
0 0g0TEPOG OPOC TO KOOTOC GLVINPNOMNG, O TPITOG Opog TO KOGTOG KOLGIHOV OV

KOTOVOADVETAL ATO TV CUUTOPOY®YY, O TETAPTOG OPOC AVIUTPOCMOTEVEL TO OTOPEVYOUEVO
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KOGTOG amd TO0 UOIKO aéplo ov Ba KaTavIA®mVE 0 AEPNTOC TPOKEWWEVOL VO TOPAYEL TNV
1010 ToGOTNTO OEPUIKNG EVEPYELOG LE VTNV TTOV TAPAYEL 1] GLUTAPAYWOYT], EVA AVTIGTOLYLO,
0 TEUTTOG OPOG AVIUTPOGMOTEVEL TO OMOPEVYOUEVO KOGTOC OO TO PUOIKO 0€PLo Tov Oa
KOTOVAAWVE O YOKTNG OmoppOPNONS PLGIKOV aePiov TPOKEEVOL Vo, Tapdyel Ty 1Ot

TOGOTNTO YUKTIKNG EVEPYELNG LE OVTHV TTOL TAPAYEL O YOKTNG OmoppOPN oG Beprdtrag.

CRF G Gap Gac
1008 = (£ Cen * n+ (5) 6 = () &= ()& (5:12)

oMoV,
Gae MWh 1 amo@evydpevn TocoTnTo GUGKOD 0EPIOV TOL B KATAVAA®VE 0 YOKTNG
amoppdPNOoNG PLGIKOL oepiov

H ooéhun Beppukn evépyela mov mapdyetor ond ™ cvunapoywyn Qp, olvetal and v
e&iowon (5.4). H 1610 mocotnta Oppikng evépyetog Qp mov Oa mapnyaye o AéPntog divetat
and v e&icmon (5.5). H amopevyduevn mosodmta uoikod aepiov G,y Oivetatl amd v
e&iowon (5.6). H om@éhun Woktikn evépyeto Tov mapdyetal amd Tov YOKTH oroppOPnong
Beppomrag Q., divetar and v e&icmon (5.7). H idia tocdTTA WYOKTIKNG EVEPYELNG TOV OO

TapNyayE 0 YOKTNG GUGIKOV agpiov vtoroyileTat cOUPOVA LE TNV e&lcmon:

Qc = COF; Ggc (5.13)
Omov,
COF; - o ovvtedeotng COUTEPIPOPAS TOV YOKTN GUGIKOD aePiov

E&omvovtog i (5.7) ko (5.13), 1 amopevydpuevn mocodTTa UGIKOD 0gpiov G, divetat:

_ [ COP, G

Gac COPg (5.14)

Ynokabiothvrog TG e€lomaelg (5.6), (5.14), ko (5.10) oty e&icwon (5.12), 10 otabuiopévo
Kk60TOg TapayyNG NAEKTPIKNG evépyelos (LCOE) Tov Zynuaticpol 2 SloatundveTol og EENG:

CRF C 77th nthCOPa
LCOE = —— C,. +C +—g—(1—f)( )c _f C
ty CF - mm g, nenp/ 2 1.COP, Y (5.15)
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5.3.3 Zympotiopog 3: Avtiio Oeppotnrog & Movada Xvpmapaymyns Hiektpiopo,
Oeppomrog ko Yoéng

To LCOE tov 1tpitov oynuotiopot, ekepaletar amd v e€icmon (5.16), n onoio amoteleitan
amd TEVTE OPOLS: 0 TPADTOG OPOG AVIUTPOCMOTEVEL TO KOGTOG KEQAAAIOV, 0 deVTEPOG OPOG TO
KOGTOC GUVTNHPNONG, O TPITOC OPOG TO KOGTOC KOVGILOL TOV KOTOAVOAMVETOL OO TNV
GUUTAPOY®YY], O TETOPTOC OPOG OVTITPOGMTEVEL TO OTOPEVYOUEVO KOGTOG Omd TNV
NAEKTPIKN eVEPYELD OV Ba KOTaVAA®VE N avTAio OepUdOTNTOG TPOKEUEVOL VO TAPAYEL TNV
10100 TOCOTNTA BEPUIKNG EVEPYELOG LE VTNV TTOV TTOPAYEL 1] GLUTOAPAYM®YT], EVD AVTIGTOLYC,
0 TEUTTOG OPOG OVTITPOCHOTEVEL TO UTOPEVYOUEVO KOGTOG At TNV NAEKTPIKY| EVEPYELQ TTOL
Ba katavaiove aviiio OeppoTnTag TPOKEUEVOL VO TAPAYEL TNV 10100 TOGHTNTO YUKTIKNG

EVEPYELOG LLE OVTNV TTOV TOPAYEL O YOKTNG amoppOPnong eppdtmroc.

CRF G Eanpn Ean
108 = (555) a6 ) - () ()

onov,

Eqhpn - MWh 1 amo@evydpevn mocotnta nAEKTpIKhg evEpyelag mov o katavaiove N
avtiMa BeppotnTog yuo 0épuavon

Eqnpe MWh  n anopevydpevn mocotnto NAeKTpikig evEpYELnG OV 0o, KATAVAAWVE T
avtiia BeppoTnTog Yoo yokn

H oepéhun Bepuikn| evépyelo mov mapdystor amd tn cvumapaymyn Qp, divetar amd v
eEiomon (5.4). H 1610 moodtta Oeppukng evépyetag mov Ba mopnyaye n aviiio Oeppotnrog

vroAoyiletat cOupova pe v e€icwon (5.17):

Qn = COPp Egppn (5.17)

onov,

COP;, - 0 cCULVIEAEGTNG CLUTEPLPOPAG TNG avTAiog BepproTnTog Yo 8éppavon

E€ioavovtag 11 (5.4) kot (5.17),  amo@evydpevn mocdtnta NAeKTpikig evépyelag Eqppp

otvetat:

. A—-fInmG
Eanpn = ~cop, (5.18)
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H oeélun yoktikn evépysta mov tapdystot and tov Yokt amoppdenong Beppodomrag Q.,
divetar and v e€iowon (5.7). H 1810 mocodTTO. WYOKTIKNG EVEPYELOG TTOL O Tapryorye N

avtAa Beppotrag vroroyiletal cOpeova pe v e&icwon:

Q. = COPF; Eahpc (5.19)
onov,
COP., - O ocvuvteleotng CLUTTEPLPOPAG TNG avTAlaG BepudTnTag Yio yoén

E&ioavovtag tig (5.7) ko (5.19), n amogevydpevn mocotTo NAEKTPIKNG EVEPYELNG Egppc
dtveran:

o f nen COP G
ahpc = TPC (5.20)

Ynokabiotovrag tic eélodoeg (5.18), (5.20), ko (5.10) omv e&iowon (5.16), 10
otafcpévo k6otog mapaywyng mAektpikng evépyewag (LCOE) tov Zynupatiopod 3

OLITVTTAOVETOL OG EENG:

CRF Nen UthCOPa>
LCOE == Coq + Cm —(1- C, — f(2—2)¢
, CF ¢ + + a-=7 (n COP, ) —f (necopc e (5.21)

O ITivaxag 5.1 cvvoyilet Tig elomaoelg vroroyispod tov LCOE yuo Ka0e Zynuoticuo.
Onmg amodekvieTal, TPOKVTTOVY GUVOAIKA 16 TEXVIKOT Kot 01KOVOLUKOT TAPAYOVTEG TTOL TO
emnpealovv. Ov mapdyovteg avtoi, tavopobvior o€ KOTAAANAES Koatnyopieg Kot
ovvoyilovtar otov Ilivaka 5.2 poll pe avtiotouyeg Tumikéc TEG Yo tov kdbe €vav

EexwploTd.
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IMivaxog 5.1. To otobuiopuévo «d66TOC TOopaymyng mAektpikng evépyelng (LCOE)
GUOTNLOTOG COUTOPAYWYNG GE GUYKPLON UE TPIo EVOALOKTIKA GUGTILOTOL

Zynuoticuos 1. Aéfntag @voixov Aepiov & Hiextpinos Yoktng & Zoumapaywyn

CRF C Nen 7, COP,
LCOE =—— Coy+ Cpy +-2 — (1 — )( )C— (7>C 5.11
ty CF e m Ne ( f NeMb g f neCOPe ¢ ( )

Zynuatiouog 2. Aéfnras Pooikod Agpiov & Yoxtng Amoppopnons Povoixov Agpiov & Xoumapaywyn

CRF C Ntn N COP,
LCOE =——C,, +C +—g—1—)( )C— —%\c 5.15
ty CF e m Ne ( f NeMb g f neCORg g ( )

Zynuatiouos 3. Avtiia Oepuotnros & Zoumoapaywyn

CRF

LCOE =
t, CF

Cg Nen nthCOPa
Ceq+Cm+Z -(1-1 (m)@‘f(m)ce (5.21)

IMivaxag 5.2. TTapdyovteg mov ennpedlovv 10 6TaOUIGHEVO KOGTOS TAPOY®YNS NAEKTPIKNG
EVEPYELOG

No YouBoro  Eldyioto  ITbBovd Méyioto Movddeg
Teyvika XopoKTnpLoTiKa
1 Hlektpkr am6d06m copmapayoyns Ne 0.31 0.35 0.37 -
2 Beppikn andd00N CLUTUPAYWYNG Nen 0.48 0.50 054 -
3 Anddoon AéPnta puotkod aepiov Ny 0.80 0.85 0.90 -
4 2VVTEAECTIG GUUTEPIPOPAS YOKTN amoppdenons  COP, 0.70 0.75 0.80
Beppotnrag

5 2VVTELESTIG GLUUTEPIPOPAS WOKTN amoppdenons  COP, 1.00 1.50 2.00 -

(S}

QLOIKOL 0gPiOV

6 YVVTELEGTIG GUUTEPLPOPAS avThiag Oeppottag  COPy 3.00 4.00 500 -
ywo. 0éppavon
7 YUVTELEGTIG GUUTEPIPOPAG avTiiog Oepudmtag  COP, 2.50 3.00 350 -
Yo yogn
8 2UVTELEGTIG GUUTEPIPOPAG NAekTpkod yoktn  COP, 2.50 3.00 350 -
Xapoaxtnplotikd ®optiov
9 2VVTELEOTIG YPNOLOTOINGNG CF 0.75 0.85 0.95 -
10 IMocoot6 avaktdpevng eppotntog amd f 0.30 0.40 050 -
ovpmapay®yn Yo yodn
Owovopikd XopaKTnploTikd
11 MecootafpiKd K66TOG KEQOANIOV i 0.10 0.15 0.20 -
12 Xpovog Long cuoTNHOTOG N 20 20 20 y
13 Movadaio K66T0oG eE0TAIGHOY Ceq 1.25 1.50 1.75 €W
14 Koéo1og cuvtipnong Cm 8.0 10.0 15.0 €/MWh
15 AVIKY T NAEKTPIKNG EVEPYELNG SIKTVOV C. 100 120 150 €/MWh
16 AVIKY T QLGIKOD 0EPioV Cy 30.0 40.0 50.0 €/MWh
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Ot evepyelokég amodOGES MNe, Nen, KOLT,, TOKIAOLY OVAAOYO KE TOL YOUPOKTNPLOTIKA

eEomAlopol. AviifETme, o1 0modOGELS TOL APOPOVV TOVS YOKTEG Kol TNV avTAia Oeppotnrog
COP; ek10¢ amd T YOPUKTNPOTIKG €SomMopoD, eSaptdvtol Kot omd TiG oLuvOnKeg
Aertovpyiag (my Bepprokpaciokn dlapopd Acttovpyiog g avtiiog BeppdtnTog), Kot o¢ €K
TOVTOV, TAPOVGLALOVY HEYOADTEPO EVPOG SLOKVLLOVONG.

Ta yapaxpiotikd tov goptiov (CF, f) e&aptdvTal 0md TNV KOToVOoUr optiov, Kabdg
Kot oo amo@dcelc mov oyeTiloviat e TN JGTAGIOAOYNOT| TG HOVASNG GUUTAPAYMYNG
Katd T0 6TAd10 TOL oYEdaGOV. Kat ot dvo mapdpetpor CF ko f e&aptdvton omd To péyedog
g povadag. H mpdt (CF), eivon witepa kpioun mapauetpog oyedlacuod, n omoia
eEaptarTot amd TV Katovour tov feppikot goptiov pésa oto £1oc. H mapdpetpog avtr| etvan
10 Yyvwotd “capacity factor” kot ek@palel 0OVGLUOTIKA TOV AOYO TNG TPAYLOTIKNAG MG TPOG
v péytotn ovvary| aglomoinong g povaoag katd  odpkela tov £tovg. H ehdnviknm
EKQpoon TOL Opov, cuvavtdtol pe Owpopeg popeic. Ot emkpatéotepeg eivat, o
ocvvteheotc ypnowonoinong (PAE, YIIEKA) kot o ovvteleotig ¢optiong (AATHE,
AAMHE). Zto mhaicto g mapodcag S10aKTOPIKNG SLoTPIPS, EMAEYETOL 1] TPAOTN OVOLOGTO
(ovvteleotng ypnowonoinong). H devtepn mapdapetpoc (f), eoptdtor amd ™ Sidpkela,
KaB®G Kot amd TNV EVTaon TS YUKTIKTG TEPLOO0V. XTO KEQAANLO 0VTO, Yo To CF emAéyetal
TN 85% Bewpodvrog moAD onuavtikn v 660 T0 dvvatov peyarkdtepn aglomoinon g
HOVAdOS, €VA Yol TNV TOPAUETPO [ YPNOWOTOWONKE TY OVTITPOCOTEVTIKY TWOV
KAMpotikev cuvinkov g EALGdac.

To kdotog KeQaaiov ekppdlel TO okovoUIKO TEPPEALOV cLUTEPILAUPAVOUEVOD TOV
KO0TOVG WiV Kepaiaiov kot daveiov. H dudpkeln (ong mov emAéyetor o€ HEAETEC
avtiotolywv £pywv, givar cuvnBwg ta 20 étn. To k6cTOC GuvTpNoNg Teptlapupavel Ta
EPYOTIKG Y10, GLVTIPNOT, TO UNYXOVIKE EOPTNUOTO KO VAIKE, TIC YEVIKEG EMIGKEVES, KOl
e€aptator omd to €idoc Kot To péyebog g povadag copmapaywyns [79]. Zopeova pe ™
Biproypagia, To k66TOC CLUVTHPNONG Totkilel peta&y 10 kar 25 €/MWh [79]-[82]. Qotdoo,
Bewpodvrog Kot €va pKpd TOCO0TO €EOIKOVOUNCTG TO OTOI0 EMTLYYAVETOL AOY® 1TNG
peloong ¢ ouvInpnong tov cLUPATIKOV €EOTAMGUOL YApPN OTN GLUTOPAY®OYT, Kot
nepropilovtag T HEAETN GE UNYOVES ECOTEPIKNG KOOONGS, 1| LEST TN TTOV eMAEXONKE NTOV
N ehdyot ota 10 €/MWh.

Iyxetiké pe to kdotog Mhektpiopod (C,) kar puowod oepiov (C;), or dvo ovtég
TopAapeTpol BempovvTon o1 o KPIGIHES, KOS TO LEYOAVTEPO PICKO Yio TNV EXEVIVOT Ko

N Ag1Tovpyio TOV GLCTNUATOV GUUTAPAY®YNS TNYAlel amd tn O1K) TOLG UETOPOAN Kot
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GLGYETION. XTO KEPAAALO OVTO, EMAEYOVTOL TUTTIKES TILEG NAEKTPIKNG EVEPYELOS KO GLGTKOD

aepiov yio v mepintwon g EALGSaG.

5.4 Kpvmpwo Erevovtiki)g Bioowpotnrog

OepOVTIOC TO OIKOVOUKO KPP0 GOV TO Kupilapyo vy TN Plrocpdmmro g
CLUTOPOYMYNG, KO GUYKPIVOVTOG TO GTAOGHEVO KOGTOG TAPAY®DYNG NAEKTPIKNG EVEPYELOS
tov [Tivaka 5.1, pe 10 K66TOC NAEKTPIKNG eVEPYELOG O1KTHOV, opileTan it cuVOT KN EAEYYOL
YL TNV OKOVOUIKN NG Prootudmnto étav ovth cuvovaletol pe £vo vdpyov cuuPatiko

GUOTNHA, COUE®VA, PE TNV e&lomon Tov aKoAovOEl:

C, = LCOE
¢ = (5.22)

omov, C,(€/MWh), 10 K66TOG NAEKTPIKNG EVEPYELOG HIKTVOV
Yvvdvalovtog tig eélomaoetg (5.11), (5.15) kot (5.21) pe v e&iowon (5.22), kot emtdvovtag
MG TPOG TO KOGTOG NAEKTPIKNG EVEPYELONS SIKTVOV C,, TPOKVTTOVV 01 GUVONKES ProoiudtnTag

NG GLUTOPOYOYNS Y10 TOVG TPELS EVOALaKTIKOVG oynuatiopovg (ITivakag 5.3).

IMivaxag 5.3. Kpumpio emevoutikng Pocitdmtog Gupmapaywyng

Zynuaticuos 1. Aéfntas Poveikov Aspiov & Hiextpixos Yoxtns & Zoumapaywyi

c,
flzf;ceﬁc +(1—(1 f)"fh)n—
e Nen COP ; (6.23)
1+ ftha
n, COP,

Zynuaticuos 2. Aéfnras Pooikov Aspiov & Yoty Amoppopnens Poecixov Agpiov & Zoumapaywyn

COP,
c, > Ceq +Cp + (1 -(1- f) ) - (5.24)

t,CF ~fenop

Zynuatiouog 3. Avtiio Ocpuotnros & Zvumopaywyn

CRF ¢y

. &,CF Cea t Cmt 37 (5.25)
e =

Nth Nen COPy

1+ Q=1 —op, /5, cop,
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5.5 Kprmpwa Agrrovpyuig Biooipotrog

To mpoPAnuUa AEITOLPYIKNG PLOCIUOTNTOS AVOPEPETOL OTIS TEPUTTOCEIS EKEIVEG OOV M
HOVAdO GUUTOPAY®OYNG €xEl €yKOTOOTOOEl, AL Ol CLUVONKEG ayopds (TIHEG EVEPYELNG)
petafarirovral. Etvar mpopavég, mwg 6tav pio eyKatdotaoT KoTtEXEL Tavm amd £Vo GOGTI IO
TOPOYOYNG EVEPYEWNG, T TOPOCT Y10 TNV TEMKN EMAOYT yivetal pe Bdorn to younidtepo
Aertovpykd K0610G. Me AAla AOY1a, TO Bacikd pdTNa Tov Tibeton elval: «XTnv wepintwon
HLOG DPLOTOUEVIS HOVAOOS COUTOPAYWYNG, TOTE UTOPEL 1] LOVAOO ODTH VO TOPayel Ospuikn
KOl WOKTIKH EVEPYELD. pONVOTEPO. OTO TIS GUUPATIKES TEXVOLOYIES;»

AxorovBmvtog Vv 1010 TPoGEYYIoN e TV EMEVOVTIKY Ploctudtnta, Topovstaloviot
ol oLVONKES AETOVPYIKNG PLOGOTNTOG TNG CLUTAPAYOYNG Yo Agttovpyion BEpuavong
(Mivakag 5.4), § woéng (ITivaxag 5.5). TTo cvykekpéva, apapdvVTag Tov 6po TV KOGTOVG
keparaiov and T1g eElomoelg (5.23), (5.24), (5.25), kot gpappolovrag v tiuf undév (0)
otov ovvteheot YOENS f, TpokvmTovy ot eElomoels (5.26), (5.27), (5.28) tov Iivaka 5.4
(ZvvOnkec Oéppavong). AvticTtoyo, ayvomvtag To KO6Tog kepolaiov otig eélomoelg (5.23),
(5.24), (5.25), kou epapudlovrag v Tun éva (1) otov cuvieheotn YHENG, TPOKHITOVY OL

e&lomoelg tov Iivaka 5.5 (XvvOnkeg Poéng).

IMivaxag 5.4. Kpunpia Aettovpykng Plocidtntog cupumapayyns yio 6€ppoaven

(o) ZovOnkeg Oéppavong

Zynuaticuog 1. Aéfnras Pveikod Aspiov & Hiextpixos Yoxtns & Zoumapaywyi

’Lh)&

C,>C +(1—
e-m My / Me

(5.26)

Zynuaticuos 2. Aéfnras Povoikov Aspiov & Yoty Amoppopnens Poecixov Agpiov & Zoumapaywyn

Nth Cg
Co=Cp + (1 - —) —
e- M/ e (5.27)
Zynuatiouos 3. Avtiia Ocpuotnros & Zvumopaywyn
C
Con + n_g
> e
Ce = 1 Ten (5.28)
n. COPy
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IMivaxag 5.5. Kpuripio Ae1tovpyikng PLoxctdotntog GUUTOpAy®yng Yo Yol

(B) XovOnkeg YHENg

Zynuatiouog 1. Aéfnras Dvoikod Agpiov & Hiextpixos Yoktns & Loumapaywyi

C,
Cm + n_g
- le
Co 2 ———76P (5.29)

1+3, " cop,

Zynuatiouog 2. Aéfnras Pooikod Agpiov & Yoxtng Amoppopnons Pooixov Agpiov & Xoumapaywyn

COP, Cg
Cez2Cpt+ |1~ UthFPg - (5.30)
Zynuatiouos 3. Avtiia Ocpuotnros & Zvumopaywyn
C
Crm + n_g
_ '
Ce2 T COP, (30
Ne COP,

5.6 Amoteléopata

5.6.1 Avaiven EvawsOneiog

Ta arotedéopata and Tov voAoyopd tov LCOE napovsidloviat otov [Mivaka 5.6 kot
ot0 Zynua 5.2. To otabuiopévo kdéotog voloyiomke Oempmvtag Tig TG Tov Tlivaxa 5.2
v BérTioTO, TOOVO Kot yEPOTEPO duvatd cevdpro. [To cuykekpyéva, VYNAEG TIHEG TOV
LCOE avtiototyovv oT1g HEYIOTEG TIUES OTIC amodOGES ToV GupPotikol eEomAopol (17,
COP,;, COPy, COP,, COPR,), necoctabukod koéctovg kepodoiov (i), povadiaiov kécTovg
eEomMopov (Ceq), KO60TOVG GUVTHPNONG (Cry), KL KOGTOVG PUGTKOD BiEpiov (Cy), KoL OTIG
EMAYIOTES TIUEC OTIG AMOSOGELG TNG CVUTAPUYDOYNS (e, Nen, COP,) Kol KOGTOVG NAEKTPIOUOD
(Cp), xou avtioTpoo.

Yvunepacpatikd, pe Paon 1o mHovoe ceVApPlo, 0 CYNUATICUOS TOV 00MYEL OTNV
vynAOTEPN TR Tov LCOE, etvan avtdg pe v avtiia Oeppomrog, o onoiog epeavifet kot
N peyoAuTepn dtaxvpaveon. Avtifétmg, Ta anoteAéopata Tov LCOE 6T1g TEPMTMOGELS TOV
N cLUTAPAY®YN VTOKAOIGTA AEPNTA ELGIKOV 0EPiOL Kot TOVG OVO YOKTEG (MAEKTPIKO Ko

YOKTN QLGIKOV 0EPIOV), 00MNYOUV GE YOUNAOTEPES TIUEG. ALTO amodideTol Kupimg oTIg
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GLYKPLTIKA VYNAOTEPES am0dOGELS TG avTAiag OepuoTnToC, 68 GYéon Le aVTEG Tov AEPnTa
Kot Tov 000 Yuktdv. Mio evolapépovca mapatipnon Tov Zynuatog 5.2 ivor n peydan
TTOON TG OEpKNG ToT®OoNG TOL ZYNUATIGHOV 3 6TO YEPOTEPO GEVAPLO, TOV 0ONYEL OE
wwitepa avénuévo LCOE, kdtt t0 0mOi0 LTOONAMVEL MG TO TAEOVEKTNUO Omd TN
Aeltovpyic. TOL GULOGTNAUOTOG CLUTOPOY®YNS Yo TNV Topoymyr ] Oepuikng evépyelog,
EMUTTAOVETOL AOY® TOV YOUNADV TYLOV NAEKTPIKNG EVEPYELNG KOl TNG VYNANG ammOd0G6NS TG
avtAMog Beppomntoc. Avtifétmg, Otav m OBepuikn evépyela mapéyetar amd Tov AEPnTa
QLOIKOV 0EgPlOV, GKOUN Kol OTO YEPOTEPO OCEVAPLO, M Oepuiky] mMioT®ON TOpApEVEL

OMNUOVTIKN.

IMivakag 5.6. AmoteAéopata amd ToV VTOAOYICUO TOL GTAOLGHEVOL KOGTOVG TOPOYMYNG
NAEKTPIKNG EVEPYELOG

Symuoticpog 1 Tymuatiopog 2 Tymuatiopde 3

S evaoLo AéPnTog Kot AéPntog ko AvtAia

P Hlektpwde Pokeg  Poking Puoikov Agpiov Ogpuomrog
Xepodtepo 167 169 200 €/MWh
MBovo 99.0 105 114 €/MWh
BéAtioto 45.9 60.0 35.0 €/MWh

51



AvtMa Ogppotrog

250

AéPntag ko Poxng duckod Agpiov
Xepdtepo Tevaplo

250

AéPntag ko Hhextpucdg Woktng

250

Kepdhowo 5

200
150
100

200
150
100

o o o
=] N o
o~ - —

(Umin/3) 3001

3001

101JWINGh
10 1id3p
0N 100Y

1ANZ100Y

l 93100

o o
LN

3001

101N ch
101 rd3p
0N0H100Y

1ANZ200)

I 3300y

o o
wn

3001

101N ¢h
10 1idz2p
0N0H100)Y|

1ANT100Y

I 3300y

o o

Ta]

250
200
150
100

50

IIBavo Zevapio

250
200
150
100

50

250
200

(YmIN/3) 3001

3001

101 1IN
101rld3p
0NDHLO0Y
1ANZ100Y

33100}

3001
101 DIN¢h
10rld3@

0NDHLO0Y

Bé\tioto Zevapro

1ANZ100}

33100}

3001

101 2NN
10ynid3p
oNDYLO0Y

1ANT100Y

. 33100y
o

250
200
150

250
200
150

250

3001
101N
10 rid3p

D00 L00Y|

— 1ANZ100

100
50

[ 33100y

o

3001
101N H
10 rid3p

0N0H100}

— 1ANZ1003

100
50

- 93100

o

300
10N
101 rd3p

000100y

— 1ANZ100Y

o o
o Ta}
—

(umm/3) 3001

- 93100}

o

7

r

EVOL KOOTOULG TTOPAYW®YNS

7

Oop

52

a Gevapla.

4

EGLLOTA TOV ETUEPOVG OPOV TOV OTOL
{0, OloLPOPETIK

7

4

KNG EVEPYELOG Y10 TP

4

po 5.2. Amoteh

4

m
nAekTpt

X



"Eleyyog Biwoyomtog

H enidpaon tov teyvikdv Kot otkovokadv tapapétpov 6to LCOE ansikoviletal 6To Xynuo
5.3 kot ot0 Zyfuo 5.4. H petafoln g amddoong oe nAekTpiopd (1,) kol o€ Oepudomra
(M¢n) ™G HOVASOC GLUTAPOYOYNG OEiYVEL VO TAULEL TOV OTUOVTIKOTEPO POLO GE OAOVG TOVG
GYNMUOTIGHOVE, UE TOV GUVIEAESTN CLUMEPIPOPAS oe BepudtnTa TG avtiAiag Beppotrog
(COPy) xon v anddoor tov AEPNTa. PLGIKOL aEPiov (1)) va. akorovBovv. AviBétmg, o
eEomhopnog yoéng (COP,, COP,, COP,) paivetal vo. Exel LKpOTEPT EMLOPAON.

AT TIG OIKOVOUIKES TTOPOUETPOVS OTWS TAV AVOUEVOLEVO, T OTOTEAEGHOTA E0E1E0V
ot o Tipég evépyetag Ce kar Cg £xovv ) ueyaivtepn enidpoon oto LCOE. H Ty @uoiko
agpiov C; elye T VYNAOTEPN EMPPOT| GE OAOVG TOVG CYNUATICHOVG, EVED 1 T NAEKTPIKNG
evépyelag oktoov (C,), elvan 1daitepa. GNUAVTIKY) OTOV GYNUOTIOHO HE TNV OVIAiQ
BeppodmTog. Avapeco ot XPNUOTOOIKOVOMIKES TOPAUETPOVS, TO HEGOCTAOUIKO KOGTOC
kepaiaiov (i) frav avtd 1o omoio ennpéace acNTd 10 ATOTEAEGUA.

ATO T YOPAKTNPLOTIKG TOV POPTiOV, 0 cLVTELESTNG YpNnoonroinong (CF) ennpedlet
otov 1610 Pabud 1o LCOE og 6Aovg tov e&gtalopevong oynuaticpovs. O Adyog yoéne (f)
emmpedlel otov peyodlvtepo Pabud 10 OmMOTEAEGHO OGNV TMEPITTMON MOV TO GUGTNUA
CLUTOPAY®YNG AErTOLPYEL TOPAAANAQ e AEPNTO Kot YOHKTN PLGIKOD 0gpiov. AVTIOET®S, deV

€xel Kapio amoAdTmg EMPPOT| 6TO GYNUATICUO e TNV avTAia Beppdtnrag.
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N€BnTag kat HAEKTPpLKOG WUKTNG NéBntag kat Woktng Duoikol Aepiou AvtAia Ogppotntag

Cg Cg Cg
Ce Ce Ce
Cm cm Cm
Ceq Ceq Ceq
i i i
f f f
CF CF CF
COPe COPe COPe
COPc COPc COPc
COPh COPh COPh
COPg COPg COPg
COPa COPa COPa
nb nb nb
nth nth nth
ne ne ne

-30 -20 -10 O 10 20 30 -20 -10 O 10 20 30 -30 -20 -10 0 10 20 30

MetaBoAr tou LCOE (€/MWh)

Xympa 5.4. Avédivon evacOnociog: Enidpacn tov teqvikdv, OKOVOUK®OV YOPUKTNPICTIKAV,
KOl YOPAKTNPIOTIKOV TOV (QOPTIOV GTO OGTOOMGUEVO KOOTOG TAPUYMYNG MAEKTPIKNG
evépyetag. (Ladpeg UmApeS: aDENCT TAPUUETPOV, YKPL UTAPEG: LEIMOT TOPAUETPOV).

5.6.2 Xapteg Biwowpotrog

H ypappikn cuoyétion 1oV TIHOV NAEKTPIKTG EVEPYELNG KOl PLGIKOD 0EPIOV GOUPOVA LE
116 e€lomoelg (5.23)-(5.31), odMqynoe ot dnpovpyio yaptdv Tov Lynuatoc 5.5, péow tov
omoiwv amekoviCoviatl ot mTePLoYES PUOSIHLOTNTOS TOV TPLOV ZYMUATICUAV, Y10 O1EPOPES
TIES PLGIKOV 0EPTOV, BEMPOVTAG TUTIKES TIES Y10 OAES TIG TAPAUETPOVG (TOAVES TILEG TOV
[Mivaxa 5.2). TTio cvykekpipéva, 6to Tyfuo 5.5, elkovoypa@ovvtal TPELS YPUUUES, LUE TV
KkéOe pia vo ovTimpoo®mTeEDEL TOV OPLOKO GUVIVACUO TIUMV EVEPYELOS Yol (L) TNV ETEVOVTIKN
Brooodémra, () ™ Aettovpyikn Prwoywotnta ywoo 0épuavorn, kot (y) TN AETOLPYIKH
Blrootdmra yo wosn.

IMa kdBe cuvdvaoud ToV Tov Ppicketor TAve omd AVTES TIC YPOUUES, TO GUOTNHN
ocvumapoymyng eival Procyo. AvtiBEtme, oTic TEPLOYES KAT® amd TIG YPOUUES, elvarl un-
Buooio. Qg ek TOLTOVL YPNGLOTOUWBVTAG TO XyNpa 5.5, kabictotor dSvvary M Anyn
AMOPACEWMY GYETIKA LE TNV €XEVOLON 1 TN AELTOVPYio VOGS GLGTILOTOS CUUTAPOUYWYNG, LLE
Baomn Tig TIHES EVEPYELNGC. ZVYKEKPIUEVA, UITOPEL VO AmoPacIoTel av 0 cvotnuo givat: (o)
Pioowyo v emévovon kot Asttovpyia, (B) un Puocyo ywoo emévovon, oAld Piodocio va
AELTOVPYNOEL OE TEPIMTMON OV VIAPYEL EYKOTESTNUEVT povada, (Y) un Piooo yu

emévovon kol Asrtovpyion yioo Wwoln, oAl Pudoipo vo Asttovpynoet yuo B€éppoven oe
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TEPIMTOON OV VIAPYEL €yKaTeESTNUEVN Hovada, (8) un Pudoyo yoo emévdvorn kot
Aertovpyia. [Na mopadetypa, Ocwpdvrag Tiun puoikov aepiov ota 45 €/MWh yo tov TpdTo
oynuotiopd (AEPNTo puotkov aepiov Kot NAEKTPIKO YOKTN), 1| CLUTAPAYWYN Eival Pidoun
oav emévOLoT Yoo TIHEG MAEKTPIKNAG evépyelag peyolvtepeg amd 110 €/MWh, evd 1
Aertovpyikn g ProcudTnTa yio 0Eppaven Kot Yoln emTuYXAvVETOL Y10 TIHEG NAEKTPIKNG

evépyelag peyadvtepeg omd 63 €/MWh kou 102 €/MWh, avtictotya.
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Ty Quoikol Aegpiou (€/MWh)

Yympo 5.5. Xdpteg Procyomrag: Enidpaon tov tiudv @uoikov agpiov otnv eAdyiot
QITOLTOVLLEVT] TN NAEKTPIKNG EVEPYELOGS Y10 TN PLOcUOTNTO TG CLUTOPAYMYNG.

5.6.3 Ewdwkég Ileputtoosig

H napandve avaivon mpaypoatomromOnke ylo Ktiplo pe Tumikég S1loKLHAVGELS o€ Oepkd
Kol YOKTIKA @optTio. KOTA TN SIpKELL TOV ¥POVOov. XTnv evotnta ovty, e&etaleton n
EMEVOLTIKY] PLOGIUOTNTO GUOCTNUATOV CUUTAPAYMOYNS Y10 OPICUEVES EIOIKEC TEPITTAGELS,
OTIG OTOlEG TaPOLGIALETOL OVAYKT) €iTE LOVO Y10 BEPLAVOT), KOl ETOUEVMG OEV TPOTIOETAL VL
gykataotafel yoktng aroppdenong (Lovo Aecttovpyio OEppavong g cCopmapay®ync), M
avTIoTPOPO, YO TEPMTMCEIS OTI OMOieg LEAPYEL avaykn HOVOo yio Yoén, Ommg Yo
TOPAdEylo To. KEVIPAL OKTOOL TO ONOi0L TEPLEYOLV VTOAOYIGTIKE cvotnuato (Hovo

Aertovpyio YHENG TS CLUTOPAYWOYNG).
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Ta amoteréopota mapovoidloviar oto Zynua 5.6. Omwg ftav avopevopuevo yio
Aertovpyia 0éppavong (f =0), n erevovtikh Proctudma g CLUTAPAY®YNG EIval 1010 6TOVG
OYNUATIoHOVS TOV TEPAapPdvouy tov AEPnTa euotkoy agpiov (Zynuatiopog 1 kot 2), to
omoio elval Aoywkd KaBmg M teXVoAoyio pe v omoia yivetow 1 cvykplon ivol Kowvy.
EmnmAéov, m povado ouumapoymyfg OomodEIKVOETAL GLUPEPOLGO EMIAOYY, KaO®G o1
OTTOTOVLEVEG TIHEG NAEKTPIKNG EVEPYELNG TPOKVTTOVV OPKETA YOUUNAES, KO Y10t VYNAES
TIHEG PLGKOD aepiov, og avtiBeon pe Tov oynuaticpd g avtiiog OeppoTntoc.

H enevovtikn Puwoomra yua Asttovpyio woéng (f =1), amodeikvoeton idto 4ty 0
EVOALOKTIKO cvoTnpo YoENg ival o nAekTpikdg yOKTNG Kot 1 avtiio Beppdtnrag, kabmng
€yovv avtiotoryeg amodocelc. Emiong, etvat epeavég 6Tt 6Toug GYNUATICHOVS LE ToV AEPnTa
QLGIKOV aepiov Kol TOvg 000 YUKTES (MAEKTPIKO KOl QLGIKOV 0gpPiov), M EMAOYN TNG
CLUTOPAYMYNG TAPOVCIALEL HEYUAVTEPO PIOKO, GLYKPITIKA pe TNV KdAvymn Oeppikdv

QOPTI®V, EVEO GTOV GYNUATICUO e TNV avtiio Oeppdtnrag, T0 picko TPOKVLTTEL AKPPDS TO

d1o.
AéPnrag kou Hiektpiedg Poxtng AéPnrag kar Poxmng Puoikod Aepiov Avthio Ogppomrag
140 140 140
-uovo yién
130 . 130 130 -gite Oépuavon
-uovo wicy ]
120 120 120 -gite yoén
=
g 110 110 110
Q -puovo Oépuaven -povo Oépuaven
- -
§ 100 ”’,a 100 ””4 100
> - < - -
S 90 - 90 -~ 90
- -
> P -
w P -
;g_ﬁ 80 ’," 80 ’," 80
% 70 -ovte Oépuavon 70 -ovte Oépuaven 70 -ovte Oépuaven
r:|<: -0vte wién -0vte wién -ovte wién
g 60 60 60
Z
50 50 50
40 40 40
30 35 40 45 50 30 35 40 45 50 30 35 40 45 50

T QuoikoL Aepiou (€/MWh)

Yyqpa 5.6. Xdaptec emevoutikng PLocudtTtoc 6€ s01KEG TEPITTOGELS OEppavenc 1 wHénc.
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5.7 Xoprepaopota

ATO TV avAALGT TOV TPAYUATOTOMONKE, TPOKLTTEL OTL 1] PLOSIUOTNTA TOV GLGTHUATOV
ocoumopaymyns eEaptdtor  oe  peyddo  Pobud  amd TO  EVOAAOKTIKO  GUOTNUO
6éppovone/yoéng.

OempOVTOC MOVIKT T QVOIKOD aepiov kot NAEKTPIKNG evépyetag 40 €/MWh kon 120
€/MWh avtictoyyo, t0 ounAdtepo oTabUIGUEVO KOGTOG TAPAYMYNG NAEKTPIKNG EVEPYENS
(LCOE) vroloyiotnke yio tov Zynuatiopd 1 (AEPnta euoikod aepiov Kot NAEKTPIKO YoKTn)
oto 99 €/MWAh, gvd 10 peyoddtepo yia tov Zynuatiopd 3 (avtiia Oepuotnrag), oto 114
€/MWh. H avdlvon evaicOnciog tov LCOE 611G TEXVIKES KOl OIKOVOUIKES TOPAUETPOVG,
amédel&e ™ UEYAAN EMOPAON TOV TIUDV EVEPYELNG, KOl TOV TEXVIKMV OTOOGEDMYV TMV
cLOTNUATOV. ATO TO YOPOKTINPICTIKA TOV QOPTIOV, UEYOADTEPO POAO GTO ATMOTEAEGUO
QAVNKE Vo EXEL O GLVTEAEGTNG YPNOYLOTOINOTNG, 0 0ol0g EaPTATAL A TNV KOUTVATN TOV
Bepkov poptiov G KAOE EQapUOYNG.

Ao ) oOykpion tov LCOE pe v T ayopds nAektpikng evépyetag Cp, TPOEKLYE
pio ypoppukn oxéon HETOED TOV TILOV NAEKTPIKNG EVEPYELNS KOl GLOKOD 0gPiOv, TOV
00N YNGE GTN ONUIOVPYIN TOV YOPTOV PloctudTnToc, HECH TV omoinv kabopicTnkav ot
TEPLOYES EMEVOVTIKNG KOl AELTOVPYIKNG PLOGIUOTNTOC THG CUUTAPAYMOYNG. ATOJEIKVIETOL OTL
1] GLUTAPAYOYT| EIVOL TEPLGGOTEPO EAKVGTIKY| OIKOVOULKA TV bTokafioTd AEPNTa ool
aeplov kot NAexTpkd Yokt (Zymuoticpds 1), eved 1o picko av&avetor onUovVTKd otV
TEPIMTOON VIOKATAGTACTG avTAiog Oepprotnrag yro OEppavon kot yoen.

Ta kprmpro a&loAdynong PLoctdTToS GLUTAPAYMYNG TOV AvVATTUYONKAY Yo TV
nepintmon ™g EALGdag kot o kivntpes MEK, pmopodv va epapoctodv omoteAes ot
Kol 6€ GQAAEG YDPES, XPNOLOTOIDVTOS TIG AVTIGTOLYEG TILEG EVEPYELOG, KOL EMAEYOVTOG TO.
KOTAAANAQ  TEXVIKOOIKOVOUIKG  YOPOKTINPIOTIKA KOl  YOPOKTINPIOTIKA  (QOPTIOL  7TOL
kaBopilovtar avdroyo pe TN XPNOYOTOOVUEVT TEXVOAOYin (EI00C KivnTipa, WYOKTH) Kot

nedio epappoyng (Beppoxnmio, Propnyavia, TPITOYEVNS TOUENS, K.A), AVTIGTOLOL.
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YYMBOAA
C. Aavikn Tl nAekTpikng evépyetag dtktoov (€/MWh)
Ceq Kootog e€omhicpov (€/W)
CF Yuvteleotg xpnotporoinong (-)
Cy Avikn T euotkov agpiov (€/MWh)
Cm Kootog cuvtnpnong cvpmapoyoyng (€/MWh)
COP, SUVIEAEGTNG CLUTEPLPOPAG YOKTY amoppoPpnong (-)
COP. ZUVTELEOTNG GLUIEPLPOPAG ovTAiag OeppdToag Yo woén (-)
COP, SUVIEAEGTIG CLUTEPLPOPAC NAEKTPLKOD YOKTY (-)
COF, ZUVTELEGTNG GLUTEPLPOPAG YOKTN aiepiov (-)
COP, ZUVIEAEGTNC CLUTEPLPOPAS avTAiag Beppotntag yio Béppavon (-)
CRF ZUVTEAEGTNG EMOTPOPNG KEPaAaiov (-)
E MMapayouevn niextpikn evépyeto and coumapoymyny (MWh)
Ege ATo@evyduevn NAEKTPIKN evépyeto and nAektpikd yoktn (MWh)
Eqnpe  Amogevyopevn nhektpiky evépyeta amd avtiio Oeppomrag yia yoén (MWh)
Eqnpn ~ Amogevyopevn nhextpiky evépyeta omd avtiio Oeppomrog yio 0€puavon (MWh)
f [Tocootd avaktdpevng Oeppodtrog and copmapoywyn yio yoen (-)
G Dvo1Ko 0EPLO TOL KoTavaAdveL 1 cvprapaywyn (MWh)
Gap Amogevyodpevo uoiko aépto and Aépnta (MWh)
Gac Amo@evyopevo uGIko aépto and Yok amoppdenong aepiov (MWh)
i Meoootabukd k6etog Kepaiaiov ()
LCOE  Zrabuopévo kOotog mapaymyns NAEKTPIKNG evépyetag (€/MWh)
N Mépkeia {ong pyou (Y)
Q. QeéMun yoktikn evépyeta amd cvumapayoyy (MWh)
Qn Qoeéhun Oepukn evépyeta amd cvumapaywyr (MWh)
ty Etoto¢ ypovog Aettovpyiog (h)
M Amodoon AéPnTa puoikov agpiov (-)
Ne H\ektpikn anddoon cvumapayoyng (-)
Nen Oepkn amddoon cvpmapay®yng (-)
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6.
LYEOWONOC LVOTNUATOV ZUUTOPAYmOYNG

oe Ogpuoxnma

6.1 Ewoayoyn

> oebvn PProypaeio or mePLocoTEPES HEAETEG €0TIALOVY OTNV EPAPUOYH HOVAS®OV
ovunapaymyng oe Prounyavieg [83], [84], otov tprroyevn touéa [85], [86], kot ce peydia
ktipakd copmiéypata [82], [87], [88]. Evdwagépov mapovotilel eniong kot 1 mepintwon
tov Oegppoknmiov, to omoio. ®wotdcso, ehdyota €yovv diepevvnBel. H kaAlépysia
Oeppoxnmiok®v  TPoiOVI®OV amd HOVAOES GUYYPOVEG MOV OTOYELOVV OE UEYAAESG
GTPEUUOTIKES OTOOOGELS KOl AEITOVPYOLV OAO TO £TOC, £lval VYNANG EVEPYELOKNG EVTOONG.
H peydin mpdxinon sivar o meplopiopdg tov evepyelokod KOGTOVS, TO Omoio amoTeel
ONUOVTIKO TOGOGTO TOV GLVOAIKOD KOGTOVG TAPAYWYNS, PTAVOVTOG péXPt kat o 40% [89]-
[92]. Eivaw mpopavég Aowmdy, o1t 1 Kepdopopio pag tétolng eykatdotoong eoptdtal o€
peydro abud amod tov TpOTo LE TOV 01010 KOADTTOVTOL TO OTOLTOVUEVO EVEPYELNKA GOPTia,
10 €ido¢ Kot To péyebog Twv omoimv kabopiletor amd dV0 oNUAVTIKOVS TAPAYOVTES: (O) TN
yYewypapikn tonobesia, kot (B) to €idog KaAMEpyELOg.

Amd 11 ovuPotikég pebddovg Oépupovong, to agpdBepuo (air unit heaters) mwov
EMAEYOVTOL GLUYVE AOY® TOL YOUNAOD KOGTOVS £YKOTAGTOONG, £XOVV TO UELOVEKTNUO TNG
gtepoyevong daomopds Oepudtmrag [93]. '’ avtd 10 Adyo, o€ pEYAAEC HOVADES

YPNOCLOTOLOVVTOL GUGTNLATO KEVIPIKNG BEppaveng, e AEPNTES TOL KATAVAADVOLY PLGIKO
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agpo N Propdlo [93]-[96]. o ta yoktikég avaykeg, ot péBodot TabnTikng Yyoéng 6mmg o
QUOIKOG aeplopds, 1 okioor, Kol EVEPYNTIKNG YOENG YOUNANG amddoons, Ommc To
ovotiuato dpociopod vyphc mapeldg (fan-pad) kot vopovépwong (fog mist), eivor ot o
onuoereic. To mpdPAnua dpme pe avtég tTig ueBoddovg, eival 0Tt KOAOTTOVY TOAD KPS
TOGOGTO TV YUKTIKADV OVOYK®OV, YOPIG Vo EMEKTEIVOLV ML TNG OVGIAG TO XPOVO AELTOLPYiaG
oV Bgppoknmiov katd tn Oepivi mepiodo. ITo amodotikég teyvoroyieg Onwc ot avTAieg
Bepudtnrag [92], [97]-[99], 1 o1 wikteg amoppdenong [100], [101], eivor mbavéc Adoerg, ot
OTOIEC MOTOGO OEV Elval aKOWO 1O1NTEPMC OUOEIOUEVEG GTOV KAADO.

H ocvpmopaymyn eniong, eivor amd teyvikng dmoyng pion KatdAAnAn emioyn ywo v
KAALYN TOV GUVEXDV EVEPYELOKDV POPTI®V VO Beproknmiov, Kabdg HEGH TOV ATOJOTIKOV
TPOTOL AELITOLPYING TNG, KOl GE GLVOLAGUO e YOKTN amoppopnong Bepudtnrag, £xel ™
duvatodTTa Vo KOAOTTTEL TOGO TG OEpUIKES, OGO KoL TIG WUKTIKES AU GELS ALEAVOVTOG TNV
mePiodo Aettovpyiog, VO TapAAANAL TOPAYEL NAEKTPIKY EVEPYELX, 1 OTTOlM oV TWANOEL 6TO
dikTvo, mpoceépel emmAéov £€60da oty gyKatdotact. O Adyog yio Tov omoio dev givat
axopa ddedopévn otov KA, glvar to vynAd apyikd kdGTog, TO0 omoio Agttovpyel
AMOTPENTIKA Kot 0Ol TOLG TaPAYYOVS BTNV VI0OETNOT AYOTEPO AMOSOTIKMV LEV, OALY TTLO
OKOVOLKAOV HEBOS®V EAEYYOVL TNG KAAMEPYELNG, XOPIG OGTOGO VO ETLTLYYAVOVY BEATIOTES
OTPEUUATIKES OTOOOGELG.

e yopeg Omwc 1 OAlavdie, 1 GLUTOPOYOYT] XPNOLUOTOLEITAL TAEOV EKTETOUEVO GE
Beppoknmiaxéc eykataotdoelc. H dieicdvom avéndnke oe peydro Babuod (amd 1000 MWe e
3000 MWe) petd v amelevfépmon g ayopdc NAEKTPIKNAG EVEPYELNS, OTOV Ol TAPAYMYOL
ENOEEANONKAY amd TO YOUNAO EMEVOLTIKO pioKO, apov elyav TALOV TN OLVATOTNTO V.
GUUUETEYOVV KL EKEIVOL GTNV ayopd LEG® TNG EVEPYELOG TTOL Tapryoryay [102].

Avtictoyya otv EAAGOa, M amelevBépwon 1tng ayopds evépyelag v TeAEvTAio
OEKOETIO, GE GLVOLAGUO LE TNV VI0OETNON GLYKEKPIUEVOV KIVITP®V Y10l TOVS TOPOYMYOVG
evépyewog amd THO, evBdppuvay 11g enevovoelg ™ cvpmapaywyne. Ta kuprotepa Kivntpa
7ov divovtan givat: (o) N EKTTOGN 6TV TN 0yopds uotkol aepiov, kot (B) 1 eyyonuévn
T TOANONG NAEKTPIKNG evépyelog oto diktvo (Feed-in-Tariff), n omoia dtav mpoépyeton
amd oypoTIKEG YPNOELS, avEaveTal Katd €va mocootd g taEng tov 30%. Amotélecua
aVTOV TOV Unyovicpov eivar and to 2007, va égovv mpaypatomombel tpelg peyareg
EMEVOVGELS CLUTOPAYWOYNG Yo BEpuavon, og Bepproknmia g Bopelag EALGSaG.

Y10 mhaicto avtd, okomdg Tov Kepaiaiov, amotedel n diepebvnon g enidpaong g
CLUTOPAYMYNG otV KePdopopia evog Beppoknmiov oty EAAGSQ, Yoo TPELS S1opopeTIKEG

YE@YPOQIKES TomoBesiec Kot Tpio TPOIOVTO KAAAEPYEIONG. XVYKEKPIUEVO, GUYKPIVETAL TO
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KOGTOG TNG CLUTOPAY®YNS, HE TO KOGTOC €vOG GLUPBOTIKOD GLOTAUOTOS KAALYNG TOV
DepLIKAV aVayKOV, EVD SIEPELVATAL ETIGNC KOL 1] SUVATOTNTO EVEPYNTIKNG WOENG e WYOKTES

amoppoenons. Avo givar Ta TpoPfAnuata wov egtalovTat:

(o) To mpdPANHa oyedacpod véag eykataotoong (grassroots problem), mov agopd
otov oyedlacpd cvotiuatog THOW, pali pe tov oyedacud tov Bepuoknmiov,
(B) To mpoPinuo. oxedioouod Tpomomoinong velotduevng eykatdotaong (retrofit

problem), Tov apopd otV Tpocbnkn cvothuatog ZHOW oe veiotduevo Oeppoknmio.

Ot empépovg atdyot dapopemdvovtol oG e€ng: (o) avamtuén podnpoatikod HOVIELOL TOL
TPOCGOUOUDVEL TO, BEppiKd Kol WOKTIKA PopTio Tov Beppoknmiov, (B) avdmtuén pobnuotucod
HOVTEAOL TOL TEPLYPAPEL TN Agrtovpyio. Tov cvotiuatog ZHOW kot tov cvpPatikov
GLGTAATOG, (V) OVATTLEN O1KOVOLILKOD HOVTELOL Y10 T 5VO0 TPOPAN LT (VEOL GYEIIAC OV,
K0l TPOTTOTOINGNG VPIGTAPEVNC EYKATACTOONG), (0) EPAPLOYY TOV TUPUTAVED LOVIEA®V GE
Oeppoxknmo g EAAGSaG, ko (€) depgbvnomn G emMdPAONG TOV UETEMPOALOYIKOV
GLVONK®V, TOV TPOTOVTOG KAAMEPYELNS, KOL TMV OIKOVOLUK®V TOPAUETPOV GTNV KEPOOPOPTa.

tov Beppoxnmiov.

6.2 MoOnpatiké Movtérho Doptinyv Ocppoknmriov

Zmv evomTo avT| TOPovcldleTol TO HOOMUOTIKO HOVTELO 7OV TPOTEIVETOL Yo TOV
oxedlooud, kol meptypdpet: (o) TIC mO KPIGIMES HETEMPOAOYIKES TapapéTpovs, (B) to
amoutoOUEVO BEPKO KOl YUKTIKO Poptio Tov Beppoknmiov, (Y) tnv otkovokn a&lohdynon
g EMEVOLONG Y1o. TO, OVO TPOPANUOTA TTOV ETAVOVTAL, (O) TNV AE0AOYNOT TG EVEPYELOKNG
amodOTIKOTNTAS NG GLUTOPOYOYNS, kKot (8) v aloAdynon ¢ mepPaAlovTiKngG
CLUTEPLPOPEG TOV CLGTHLATOG. XTO ZyNua 6.1, divetar éva Sidypappo pong TANPOPOPLOV
g depyaciog.

63



Kepdrato 6

. . Hueprowa @eppokpaocio
Texvika Asdopsva .
Mer&wpo?\oylko MepBarhovog
Movteho
Metewpoloywka AeSopeva || (ESlowoelc 6.1-6.2)
(6 mapdpetpol) Huepriowa HAlakr AktivoBoAia
MNpoblaypadéc Oepuoknmiou - -
(6 mapdpetpol) eemlsl':\’,/i;;“"o Huepriolo @epuukd Qoptio
, i O&epuoknTiou
Mpoduaypadéc KaAhiepyerag (E€Lo¢0E1C 6.3-6.4) Huepriolo Wuktiké Qoptio
(2 mapapetpol)

v

Ovopaotikn loxuc E€omAlopol [

Anobdoelg E€omAlopov

Movtélo Alepyaociac ||
(6 mapapetpol)

IXeSLOPOU
(E&.owoelg 6.5-6.27)
(E€lowaoel; 6.40-6.41)

v

Etroleg Evepyelakég Pogg —

Tuvteheoteg Exmopnwy CO,
(2 mapdapetpol)

—| Etow Katavalwaon Kauaoipou

Yuvteheoteg Xpnolponoinong

3 i —> E€okovounon MNpwtoyevoug
OLKOVOLLKG AsSopéva

Evépyelag
Kéotn E€omAlopol |- L E€owkovépnon CO,
(5 mapapetpol)
Kootn Zuvtipnong | l’

(4 mapapetpol) Owovopiki Artédoon Grassroots

OLKOVOLKO MovtEho
(E€lowoelg 6.28-6.39)

Kootn Evépyelag
(4 mapapeTpol)

Owovopkn Antddoon Retrofit

Kéotn @eppoknmiov
(2 mapapetpol)

Yyqpa 6.1. Adypoppo pofig TANPOPOPIOY GYESAGHOV.

6.2.1 Meremwporoyiké Movtého

H avéAivon kot mocotikonoinomn tev evepyelokdv eoptiov evog Beppoknmiov, mpodmodétet
oV EAEYYXO0 TPLOV PACTKAOV TOPAUETPOV: (0) TOV KMUATOAOYIKOV GLVONKAOV TOL ETKPATOVV
otV mepoyn, (B) TOV KOTOGKELOGTIKOV YOPOKINPIOTIKOV Tov Bgppoknmiov, kot (y) Tov
€ldovg kaAMEpyelac, To omoio kabopilel v amartovuevn Oepuokpacio [94], [103]. And Tig

TPEIS OVTEG TOPAUETPOVS, Ol KAILATIKEG CLUVONKEG KOl CLYKEKPEVA, 1 Bepurokpocio
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nep1Barlovtog Ty, Ko N NALokT aktivoBolia S;, umopodv va tpocopotmbody ue m xpnon
TPLYOVOUETPIKMDY  GLVOPTNCE®Y, €POGOV  Tapovctdlovv emoylokn Otakvpaven. Ot
GUVNUITOVOELSEIC GLUVOPTNOELS TOV TPOTEIVOVTAL Yo TNV TEPLYPOAPT TOVS, OivOvIOL GTIC

eElomoelg (6.1) ko (6.2), avtiotorya.

2n(j — tgo)
Taj = Tam — ATy cos (Tao> (6.1)
27‘[(] - tso)
S; = Sy — AScos (T) (6.2)
onov,
j - 0 ap1Buodg g Nuépag tov £tovg, j = 1,2, ...365
Tq; °C 1 péon nueprioia Osppokpacio TeptPériovrog kotd v j™ nuépa Tov £Toug
T,m °C N péom eota Beprokpacio mepariovtog
a1, °C N etola petaforn g Bepprokpaciog TeptPAALovVTog
tao - 0 aplOUOG TNG MUEPAS TOV £TOVG LE TN XOUNAOTEPN Beppokpacia TePBAAAOVTOC
S; KWh/m? 1 péon nuepfioia nAtaxn aktvoBorio o optlovrio eninedo kotd v j™ nuépo tov

£TOVg

Sm KWh/m?  n péon etqoto Tiun Te oMKNS nuepriotac nAokng oktivoBoliog 6e optlovTio
eninedo

A4S kWh/m? 1 emoio petafodn g péong nuepriotag nAakyg aktivoforiag oe opiiovio
eminedo

tso ; 0 aptBpog TG NUEPAS TOL £TOVG pE TN YopMAOTEPT NAloKT aktivoPoiia o
optlévtio eminedo

Xoppove  pe TG mopamave  €EloMOES, Ol mopAueTpol mov  yapoktnpilovv  TIg
UETEMPOAOYIKEG GUVONKEG o cvyKekpuévng tomobesiog, ivar €610 (o) n péon etnola
Beppoxpacia mepiadArovtog Ty, (B) N etnowo petafoin g Beppokpaciog meptPdAiovtog
AT,, (v) 0 apBuds nUEPAG TOL £TOVG e TN YoaunAOTEPN Beppokpacia TepParArovtoc t,,, (0)
N HEOT ETNGLOL TN TNG OMKNG NUEPNOOG NALIKNG aKTIVOBOMAS Sy, (€) M €TNOOL pLETOPOAN
™G Héong nuepnotag nAtakng axtivofoiiag AS, kat (1) 0 aptBudg NuéEPAS Tov £TOVG LE TN
yopunAdtepn Nl axtivoBoAia tg, .

6.2.2 Movtého Oeppuik®dv kol Poktik®@v Poptimv

Mo v wepypor] T@V evepyelak®v @opTiov Tov Bepuoxkmmiov, €xovv KOTA KOIPOVS
avomtuybei dSiapopa povtéda ot Biioypaeio [94], [95], [103]-[107]. X0 kepdAaio owTd,

npoteiveTan £va amhd povtéAo otabepdv cuvOnkov (steady-state), To omoio Pacileton ota
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TUTIKA  LETEMPOLOYIKA  YOPOKINPIOTIKG, KOl OTIC OEPUOKPACIOUKEG OMOITNOELS TNG
KOAMEPYEWOG. XvyKekpuuéva, 1 dlagopd Beppokpaciog avAapeso 610 €0MTEPIKO TOV
Beppoxnmiov kot to mepiBdAiov, Bewpeitor o¢ 1 Kupiapyn wbovoa dvvaun. ¢ €k TOVTOL,
TO0 QmOLTOOHEVO Muepnolo Bepukd Qp; kot yoktikd @optio Q. ; tov Ogppoknmiov,
neptypdoetar omd 11¢ e€lomosig (6.3) kot (6.4), avtictoryo.

Aopfavovtag vmoyn 0Tt ot aTdAEEG TPOKVTTOLY AOY®: (o) CLVAY®YNG UECH T®V
KOAVUHATOV, (B) peTapopds aépa €€’ attiag Stappomv og TOPTES, Tapdbupa Kot KOAOUpaTa,
kot (y) axtwvoforiag [95], [103], Oswpeitar 6Tt OOl OWTOL OL UNYXOVIOUOL UETAPOPAS
BeproTNTOGC, EVOMOUATMOVOVTOL GTOV GUVOAKO GUVTEAESTN METOPOPAS Bepuodtntag Uy. To
Brno oAokANpmong Tov povtéhov, umopel va etvat: (o) évag unvag, (B) pia nuépa, (v) pio

Opo. XNV Topovoa datpPn emAEYONKe 1 0evTEPT TEPIMTMON.

Qn,j = max[AUL(Tspmin — Taj) — T1aAS;, 0] (6.3)
Qc;j = max[AUL(Ty; — Tspmax) + T2T1@AS;), 0] (6.4)
onov,

j - 0 ap1Budg g Nuépag tov €tovg, j = 1,2, ...365

Qn,j kw TO OOLTOVUEVO POPTiO Yo OEpLavON

Qc,j kw TO OOLTOVUEVO POPTIO Y10 YOEN

A m? 1 ETPAVELN TOL Deppoknmiov

U KW/m?K 0 cuvoMkOg cuvTeAeoTg HETapOpag OeppudTnTag Tov Ogppoknmion

Tspmin  °C N eAdyiotn puOwlopuevn Beppokpacio Oeppoknmiov (1 EAGYIGTN UTOLTODUEVT
Beppokpoocio KAAMEPYELOG)

Tspmax °C N puéytot pvoulouevn Beppokpacio Oeppoknmiov (N HEYIOTN AmOITOOUEVT
Bepuokpacio KaAMEpyELag)

Toj °C N péon nuepnown Beppoxpacio teptPdilovrog

S; kWh/m?  n péon nuepiota nhoxn aktvoBolrio og opilovtio eninedo

T4 - 1 JWTEPUTOTNTA TOV KAADUUOTOG TOL Ogppoknmiov

T, - 1 JTEPUTOTNTA TOV EMITALOV KAADUUOTOG TOL Ogppoknmiov Tig Oepuéc nuépeg

a - 1 ATOPPOPNTIKOTNTO TOL BEPLOKNTTIOV

O ovvolikdg cuvtedeotng petagopds Beppomtog Uy, 0nwg avaeépbnke, meptypdoet Tig
GLUVOMKEG OmMAELEG OepUOTNTOG HETOED E0MTEPIKOL Kol £EMTEPIKOV TEPPAALOVTOC TOV
Beppoknmiov. H tipn tov e€aptdrat amd 1o £100G KOTAGKEVNG KOl TV KOTAGTACT GTNV 0ol
Bpioketan 10 Beppoxnmio. Mmopel va vToAoylotel avaAvTiKd, pe BAon To YE®UETPIKE Kot

OepUOHOVOTIKG YOPOKTNPLOTIKE TG Kotaokevng. MeAétn tov Aebvodg Opyaviopol
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Tpooipwv kot F'ewpyiag (FAO), cuvoyilel oviimpocsmmevTIKEg TIHES Yo TOV cvvtedeoth Uy,
Yo S10popeg TepT®oelg Kovppdatov [93], [95]. Qotdco, N Tpocapuoyn ToV HOVTEAOD GE
TpoypoTikd dedopéva, pmopel vo 001N yNoEL GE TO ACPOAEIS TIUES.

Ot @ovOpEVOL GULVTEAESTEG OLOMEPATOTNTAG-OMOPPOPNTIKOTNTOS TiX KOl T2T1id,
AVTITPOSMOTEVOLV TO TOGOGTO TNG NAKNG OKTIVOPOANG TOL CLUVEIGPEPEL G AavBAvoLGa
BeppotnTa T1g Youypég Ko Bepués uépeg, avtiotorya (patvopevo Beppoknmiov). EnpeldveTot
ot 0 emmAéov Opog “12” oty e&iowon (6.4), mpootibeton yo Tig Oepuéc puépec, Yo va
EKPPACEL TNV TEPATEP® KAALYT] AOY® OKIACTP®V TOV YPTCLOTOOVVTOL GTO OEPLOKN T
TO. KOAOKOIPLO, TPOKEUEVOL VO TPOCTATEYOLV TNV KUAMEPYELD OO TNV £VIOVI NALOKN
axtvoPoria. To @oawvduevo tov Begpuoknmiov, oVGLOCTIKE HEWDVEL TO. Beppkd @opTia
(—T1aAS)) xar avEdvel ta YokTikd (+71T2aAS)).

Me Bdon Aowdév 10 mopamive HOVTEAO, Ol Bepukés amartnoglg tov Beppoknmiov
vroAoyiCovtan yio ecwtepikn embounty eldyiotn Oepuokpacio Tspy min, EVO 0L YOKTIKEG
OTOLTNGEG Y10, €0WTEPIKY UEYIOTN Ogppokpacio. Tsp may. Etol, 6tav n Ogppokpacio
nep1Parlovtog Kopaivetar avapeso oTig Ty min KO Tsp mayx, OEV VIAPYEL AVAYKN OVTE YO
Oépuavon, ovte yioo yocn. Pvoikd, ov Tipég TV Oepuokpaci®V Tepmin Kol Tep max
kaBopilovtar avaroya e To £100¢ TG KOAALEPYELOGS.

YOUTEPACUATIKA, OO TNV aVAALGN TPOKVMTEL OTL TO EVEPYEWNKA @OPTiCL TOV
Bepuoknmion, meprypdpovior omd Tig €€ng 1010tTec: (o) TOV GLUVOAMKO GULVTEAESTN
petapopac Bepuotntag tov Bepuoknmiov Uy, (B) tov cvvieleotn amoppdenong NAOKNG
axtivoBoiiag a, (Y) T dlmepatdTNTA NAOKNG AKTIVOBOAING TMV KAAVUUATOV T1 KoL To, KO

(6) T1¢ amontovpeveg EMAIOTES Kot LEYIoTEG Oeppokpacieg KOAMEPYELG Ty min KO Top max-

6.3 Xyedrwoopog

6.3.1 Xyedraopog Avtévopov Zvppatikov Xvotipatos Oéppavens ko PoEng (XX OY)

To ovpPatikd cHoTUa TOV EMAEYETOL GOV GUCTNUO ovaPOopds Kot eEetdleTon Yoo TNV
KEALYN TOV EVEPYELNKADV OTOUTGEMV £VOG Beppoknmiov, amotedeiton omd AEPNTA PUOIKOD
aepiov yuo OEppavon, Kot yOKTn amoppdenons euotkol aepiov yuo yoén. O oyedtacuds Tov
ovpPatikod cvotnuotog Pociletor ot pépa pe TV LYNAOTEPT Oeplikn KOl WYOKTIKN
Omon. O evepyelokdg eE0TAOHOG (AEPNTOG Ko WYOKTNG), O10GTOGIOAOYEITOL LE OKOTO VL

KOADYEL TANP®G TIC NUEPNOLEG amattnoels. Katd tnv avdivon, Bewpeitar 611 0 AEPntag kot
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0 YoKTng aepiov, Asttovpyolv pe otadepéc anodooelg. H ovopactikn t1oug 160G Py qyto Ko

Pyc auto (MWin), voroyileton emopévag, cOUQmVO Le TI 0KkOA0VDES eEI0MOGEIG:

Py quto = mjaX(Qh,j) (6.5)

Pyeauto = mjaX(Qc,j) (6.6)
onov,

j - 0 apBpog g NUépag tov £tovg, j = 1,2,...365

Pyauto  MWin 1 Beppkn 1606 Tov awtdvopov AEPnta euotkob aepiov

Pycauto MW 1 Beppukiy 16x06 Tov anTéVOopHoL YOKTN 0moppdenons epuctkol agpiov

6.3.2 Xyedraopog Avtovopov Zvotipatog Xvunapoaymyns Hiektpiopov, Ocppotnrog
ko PoEng (ZHOY)

To avtdévouo ovotnua cvumopaymyng mov efetaletal, omoteAeitor amd pio povado
coumopaymyns (MEK), mov avoktd tv amoppirtopevny Beppomta amd v Koo Tov
KALGIHoL (QUOIKO 0€Pl0) Kol TN UETOTPEMEL GE OOEMUN Yo TIG Oeppiké avayKeS TOL
Beppoxnmiov ko Evav Yokt amoppdPnong, 0 omoiog AapPavet v oeéAun Oeppotra and
TO GUGTNLO GLUUTOPOYOYNG KOl T LETUTPETEL GE MPEMUT YOEN, OTOV VT amotteiTal.
AvticTtorya, 0 oyedlacpog tov avtdvopov cvotiuatog XHOW, Baciletor otnv nuépa
pe TG vynAoTepeS BepUIKES KO WYUKTIKES amaltnoels, kot Oempeitor 0Tt Agttovpyel pe
otabepéc amodooel. H ovopaotikn nAektpikn 1ox0¢ Pyyuep TOV GLTOVOUOU GLGTHHOTOG
SHOY (MWe), t0 0m0i0 KOAOATEL TO GUVOAO TMV NUEPHOIOV EVEPYELOKMY OVOLYKMDY TOL

Bepuoknmiov, divetor and v e&icwon (6.7):

Ne Pyc,auto 6.7
Pouto = amax (Pb,auto ) gOPac ) (©.7)
omov,
j - 0 ap1Oude g Nuépac tov £tovg, j = 1,2, ...365
Pouto  MWe 1 miextpikn 1ox0¢ 10V 0UTOVOLOL GUGTILOTOS GUUTAPAYM®YNS
Ne - 1 NAEKTPIKN OTOS0GT] TOL GUGTILOTOS CUUTAPOYWDYNG
Nth - 1N BepiKr| 0TAI0GN TOL GLGTHIOTOS GUUTUPUYDYNG
COP,. - 0 GUVTEAECTIG GUUTEPIPOPAS TOL YOKTI Omoppopnons Beppotnrag

O mpocdloptopndg tov peyébovg Tov Yok amoppdenong Bepudtroc, pumopet va yiver pe

d00 dlapopeTIKoVg TPOTOVG: (o) M Oepukn| 10Y0C TOL YOKTN VO VITOAOYIOTEL £TGL MOTE VAL
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xpnoonotel OAN TV eéAun Beppotnta and ™ povada cvurapaymyng (eéicmon (6.8)),
1 (B) n Beppukn 1oydg TOV YOKTN v KBOPIoTEL COUPOVA e TNV NUEPA LE TO UEYOADTEPO

YOKTIKO QopTtio Tov Bepuoknmiov (e€icmon (6.9)).

Nth .
Pac,auto =—COP,Pyyto (6 8)
Ne
Pac,auto = Pyc,auto (6.9)
onov,

Pocauto MW 1 Beprukn 1606 tov Wikt amoppdpnong Beppotrag

Oewpoviog Ott M péyrom Svvarny aflomoinon g Oeppdtmrog omd TN povado
oopmopaymyNg eivar Waitepa GNUAVTIKY, Yo T J06TAGIOAOYNON Tov YOKTN Pgc gutos

emléyetar  e&icmon (6.8).

6.3.3 yedwaopnoc Xvotipatog THOY 6c Xvvovaopo pe Bondntiko (back-up) XXV

H mepintoon g ocuvovaoTikng Asttovpyiag tov 600 GLGTNUATOV, TOPOVGIALETOL GTO

ymupa 6.2. O evepyetaxog eEomMaog tov Oeppoknmiov, amoteleitat ond:

(1) AéPnta puokov agpiov, Oepuikng woyvoc P, (MWhn), kot amddoong n;, ().

(2) WPokn amoppdenong @ucikod aepiov, Oepuikhg woydog Py (MWin), kat cuvtelest
ovpumepipopds COF. (-).

(3) Movada cvuumopoymyng nAekTpikng t.oyvog P (MWe), pe niektpikn amddoon 1, (-) kot
Beppukn amddoon Ney, ().

(4) Poxm amoppdenong Oepudmrog, Oeppkig oydog Py (MWin), kar cuvieleotr
ovumeptpopds COP,. (-).

Quakd Aéplo /\
. OepUIKA

OepHIKn L
Aiktuo , Evépyela Evépyela AEBHTHS
Jupnapaywyn Quaotkou
ST . Agpiou
Hhektpkn T Oeppoknmio Duoikd Aéplo
E ¢ .
VEpyauw Wl‘)K'[lkr] Yokt ] ———————
WikTnG Evépyela Evépyetn Woktng
Anoppddnang Quaikou
Aepiou

Tyqpa 6.2. Zovovaotiki Asrtovpyio cvotipotoc TZHOW kot ZXOW.
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O oyedacpdg 6 QVTNV TNV TEPINTOOT, UTOPEL VO LTOJEIEEL OTL KATOWO OO TIG TOPAUTAVED
teyvoloyieg Oa amoxdelotel amd T PéAtioTn dounq TOL cGLoTHMATOG. Q¢ peTaPANTH
oyedloouov, opifetor N NAEKTPIKN 10Y0¢ TG povadag cvpmapoyowyng P (MWe). Zopeonva
pe avtn, Bo kabop1oTel TN GLVEYELN N KATAVOUTY TOV POPTIOV GTO VTOAOUTO GLGTHLOTOL.
To BéATioTO PEYEDOC TNG LOVADOG CLUTOPAYWOYNG, EEAPTATOL GO OIKOVOLUKA KPLTHPLaL,
Kot Kopaivetar omd v tun 0 (yopilg cvpmapaywyn), wéxpt to pnéyedog Tov aVTOVOUOL

GLGTHUATOG CUUTAPOYWYNG, TOV KAAVTTEL TANPMG T EVEPYELOKE POPTIQ:

0<P < Pauo (6.10)

Enopévamg, Bempdvtag éva cvotnuo THOW niektpiknig ioyvog P (MW), ta Oeppukd poptio
KéOe Muépag, KOAVTTOVTOL amd TOV LTOAOUTO €VEPYEWNKO €COMAMGUO COUOOVE WE TIG
elomoelg (6.11)-(6.14). Epdcov 1o cvuPotikd cvotuo XXHO, Asttovpyel emkovpikd,
TPAOTO, YPNOUOTOLEITAL 1] LOVADO CLUTAPAYDYNG KOL O WYOKTNG omoppoenong Beppdtmrag
(e€lomon (6.11) kar (6.12)), ko N KGAVYN TOL VIOAEWOUEVOL OepIKOD KOl YUKTIKOD
eoptiov, emtvyydvetol omd tov AéPnta (e&icwon (6.13)), kot Tov YokTn PLOIKOD OEPiOv

(e&iowon (6.14)), avtictoryo.

Qn,cnp,j = min (”th’ Qh,j> (6.11)
7 \Te
Qc,ac_j = min (nLh COP,.P, Qc,j) (612)
J Ne

Qnb,j = Qn,j — Qncnp,j (6.13)
Qc,gc,j = Qc,j - Qc,ac,j (6.14)
omov,

Ji - 0 ap1Oudg TG NuéPag tov £tovg, j = 1,2, ...365

Qnchp,j KW 710 Beppikd goptiov 10V KHAVTTEL | GLUTAPOYOYN
Qcac,j KW 10 yoktikd goptio mov KOADTTEL 0 YOKTNG OmoppOPNong HeppdTnTog
Qnp,j kW 10 Bgppukd @optio mov KoAdmTEL 0 AEPNTOGC PLGIKOD 0EPTOV

Qcgcj KW 10 yoktikd goptio TOV KAADTTEL O YOKTNG AMOPPOPNONG PLGLKOD aEPIOV
Ta avtiotoyya peyédn divovron and ti¢ e€iomoeig (6.15)-(6.17):

P, = Nen COP,.P (6.15)

e
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Nth
P, = Pb,auto - 77_ p (6'16)

e

ch = Fgc,auto — Pac (6.17)

Me Bdomn to Topamdve, ol ETNCIEG EVEPYELNKEG POEG Etval:

E= %Z (Qh, it C?)Z) (6.18)
Qn,chp = z Qn.chp,j (6.19)
]

Qcac = Z Qc,ac,j (6.20)

Qnp = Z Qnp,j (6.21)
]

Qcgc = Z Qn,gc,j (6.22)
]

onov,

E MWh H gmoia mopayopevn nhextpikn evépyeia and tpumopayoyn (ZHOW)

Ot amoutfoelg og Kooo (euoikd aépto), vroroyilovral copeava pe tig eélomaoelg (6.23)-
(6.25):

6.23
G = — (6.23)
TNe
CQnp (6.24)
Gb =
b
_ Qege (6.25)
9 COPy,
onov,
G MWh 10 1066 TG amouTovEVG ETHOLOG KATOVAAOGNG GLGIKOD aEPiOv ad

Tpmapaywyn (XHOW)
G, MWh 107060 TG amanTobEVG ETNGLOG KATAVAADGNG PLGKOV 0.EPIOV 0o TOV AEBNTal

Gge MWh 10 1066 Tng amoTodpEVNG ETAGLOG KATAVAA®GNG GUGLKOD 0£PIOV 0o TOV YOKTN
amTopPPOENONG PLGIKOV NEPIOV

H xepdogopia tov Beppoknmion Kot TOV GLGTHUATOG CLUTAPAYWYNGS, EEAPTATAL GE HEYAAO
Babud amd tov Pabud ypnoylomoinomng tovg, kATl To omoio ekepdleTor cuvnB®G LE TOV
ovvteheotn ypnotponoinong CF (capacity factor). O €o10¢ GVVTEAEGTHG XPNOLULOTOINONG

tov Ogppoxknmiov CFyp, VTOINADOVEL TO TOGOGTO TOV ETHGLOV XPOVOL Agttovpyiog TOVL
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Beppoknmiov, Kot vroroyiletar cvppva pe v e€icmon (6.26), dtapdvtog Tov aptdpuod Tmv
NUEP®Y TTOL Agrtovpyel o Beppoknmio Ny, pe Tig 365 nuépeg Tov £T0VG. XT0 onpeio avtod,
va ToVioTel 0Tl 0 aplBpnog nuep®dv Agttovpyiag Tov Beppoxknmiov Ny, elvor amotélecpa mov
TPOKVTTEL amd TO AOPOIGHO TOV NMUEPMV OTIS omoieg 1 Beppokpacio tov Beppoxnmiov,
BpiokeTon eviOg TOV TPOSOYPOPOV KOAMEPYELNS. XE O,TL OPOPE TOV ETNOLO GLVTEAECTY|
YPNOOTOINONG TNS GLUTOPAY®OYNG, OVTOC EKPPALEL TO TOCOGTO NG TPOYUOTIKNG
NAEKTPIKNG EVEPYELNG TTOV TTAPAYEL 1) LOVAOOC, TPOG TN UEYIGTY SLVATH NAEKTPIKY 16}V TOV

umopel va mapdyet katd T diapketa vog Etovg (8760h), ko diveton amd v e&icwon (6.27).

Chgn = 3¢5 (6.26)
onov,
Ny - 0 0opBuds TV Nuep®V Agttovpyiag Tov Beppoknmiov
E

CFChp = m (627)

6.4 Owovopko Movtédro

H avtikeypevikn cuvaptnon opiotonoinong oto 6yedlacpd pog depyasiag, ivar cuvidwg
éva owovoutkd kpurnpro. Onwg avaeépOnke kot oto Kepdiawo 5, yia tov éreyyo g
OKOVOUKNG PLOGILOTNTOS EVOS GUGTILOTOS GLUTAPAYWDYNG, YPTCULOTOLOVVTOL OIKOVOLLKOT
deixtec, Onmg 0 anhog ypdvog amomAnpoung (SPB), 1 kabapn mapovca a&io (NPV), o
€0mTEPIKOG Pabudc amddoong (IRR), n emotpopn ¢ enévdvong (ROI), kai 1o otafuiopévo
KOOTOG Tapay®wyng NAekTpikng evépyetag (LCOE).

Ye k@Oe mepintmon, Ta Kpurnplo. oxedlacHoL givor avtd mov Kabopilovv kot TO
otKovoutkd mpdTuTo oL Ba avamtvybel. to ke@dAaio avtd, e£gTtdloviat 60O OOPOPETIKA
TPOPANLLATO GYEIAGLOV GUGTILLOTOG GLUTAPAYMOYNG € BEPLOKNTIO0. £TO TPDTO TPOPAN LA,
HEAETATOL O OYEOGHOG €VOG GLGTNUATOG GLUTOPay®YNS Hall pe éva véo Beppoknmio
(grassroots design), evd oto devTEPO TPOPANUa, e&eTaleTon 1 TPocHNKN EVOC GLGTHUATOG
CLUTTAPAY®YNGC, OE £V VPLOTANEVO Kot Asttovpyolv Bepuoknmio (retrofit problem).

O owovoutkog deiktng mov emléyetal, ival n emotpor] ¢ enévovong (ROI). H
TEAMKT) LOPQT] TOL OTKOVOUIKOD deikTN €lvail SopOpETIKN oTa OV0 TpofAnuata, Kabhg otnv

epinT®oN Tov oYXedOGHOD grassroots, to ROI avagépetol 6e OAOKANPT TNV ETEVOVCT| TOV
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neplopfével My eykatdotacn Tov Beppoknmiov kot g cvumopoywyng (ROIy,), eve oto
npofinua retrofit, to ROl apopd povo oty emmpdohetn emévovon evOg GLGTHOTOC

ovumapayyng, g vrapyov Oeppoknmo (RO gp,).

6.4.1 popinpa yedraopod Néog Eykaracstaong (Grassroots Design)

To owovoukod tpdtuno meplapPavet 600 eWdmdvV k6ot (o) To Aettovpykd Kd66TOG Kat (B)
T0 KOGTOG KEQOAAIOV. Z€ 0,TL APOpd TOV eveEPYELNKO EO0TAMGUO, TO KOGTN AT divovTal amd

TG e&lomoelg (6.28)-(6.29), avtiotorya:

Cop = (Cyg —ACH)G — (Co + ACL)E + CyGp + (Cy — AC, )Gy +

(6.28)
Cm,chp E+ Cm,ac Qc,ac + Cm,b Qh,b + Cm,gc Qc,gc
Ceq = Ceq,chpp + Ceq,acPac + Ceq,be + Ceq,chgc (6-29)
onov,
Cy €/MWh 1N AMOviKn Tiun euoekoy aepiov

AC, €/MWh 1N éKTTOGT GTNV TN PLGIKOL 0EPTOV Yl ¥P1GT CLUTAPOYMYNG

C. €/MWh N MOVIKN TN NAEKTPIKNG EVEPYELOG

AC, €/MWh N TPOGAVENGT TNV TIUT TOANGNG NAEKTPIKNG EVEPYELNS Y10 AYPOTIKN
Cm,cnp €/MWh TO HOVOOLi0 KOGTOG GUVTNPNGNG CLUTAPAUYWOYNG

Cmac €MWh 70 povadlaio KOGTOG GUVTHPTONS TOL YOKTN amoppoPnong Bepudmrog
Cmp €/MWh 70 povadlaio KOGTOG GUVTIPT NG TOV AEPNTa PUoKOV aepiov

TO povadlaio KOGTOG GLVTIPNONG TOL YOKTI ATOPPOPTONG PUGLKOD

Cmgc €/MWh ,
agpiov

Ceqecnp MEMWe 10 povodiaio K6GTOG EE0TAGUOD GUUTOPOYMYNG
Ceqac MEMWi 10 povadiaio k66Tog EE0MAIGHOD TOV YOKTN amoppoPnong OeppuoTnrag
Ceqp ME/MWin 10 povadiaio K0ot1og eE0TAGOD TOL AEPNTA PLGTKOV 0EPIOV

Ceqgc  MEMWr 10 povodiaio K66Tog eE0TAGHOD TOV YOKTN ATOPPOPNONG PLGIKOD 0EPIOV

To xocT0G EVEpYELAG (Cpp ), AMOTEAEITON OO TO KOGTOG KAVGILLOV, KOl TO KOGTOG GLVTHPNONG
ANV TOV €600V TOV TPOEPYOVTOL OO TIC TWOANCELS NAEKTPIKNG EVEPYEWNS OmO TN
ocopmoapaymyn. YrevBopiletat, 0Tt 600 amd to kivntpa tpodOnong g texvoroyiag ivor n
EMOOTNON GTNV TIUN PVOIKOV aepiov (Cg - ACg), KoL 1 SUVATOTNTO TOANGNG NAEKTPIKTG
evépyelag oto diktvo og pia otabepn Tiun (FiT). MdaMota, dtav 1 xpnor CLUTAPAY®YNG
APOPA 0yPOTIKEG EQUPLOYEG (BEPLOKTTTLA), 1 TIUT QVTY) EMOOTEITAL EMTAEOV, TPOGPEPOVTOG

emmpdobeto képdoc otny entyeipnon (C, + AC,).

73



Kepdrato 6

Q¢ €K TOVTOV, TO EVEPYELAKO AELTOVPYIKO KOGTOG, OV LOVAd TPOTIOVTOG, VITOAOYILETOL

oG £8NG:

Curt = 22

Ul ™ prod (6.30)

onov,

Prod tonly 1 £TH010. TAPAY®YIKOTNTO TOV Ogppoknmion, cOpemva. pe v e€icwon (6.31)

Prod = M A CFyp, (6.31)
onov,

M tonfy/ha  m péon emoio mapay®YIKOTNTA TOL OEPHOKNTIOV OV LOVASH ETLPAVELNS

A m? N EMEAVELL TOV Beppoknmion

CFyp - 0 GLVIEAECTHG YPNOILOTTOINGNG TOL BeproknmTion

Me Bdon 115 e€lomwoeig (6.30) kar (6.31), T0 etfc10 Aettovpykd kO6TOG LVITOAOYIlETAL AT

mv e&icmon (6.32):

OpEx = Prod (Cgp + Cyury) (6.32)
Omov,
OpEx € TO ETHG10 AEITOVPYIKO KOGTOG TOV HEPLOKNTIOV Kol TOV EVEPYELNKOD
eEomhiopov
Cyn €/kg TO AEITOVPYIKO KOGTOG TOV BgpUOKN IOV ava LOVAdQ TPOIOVTOG

EmumAéov, o1 etnotleg moinoelg tov Oepuoknmiov, divovrar amd v &icwon (6.33):

Sales = Prod Cyp, (6.33)
omov,
Cor €/kg 1 XOVOPEUTOPIKN TN TOANGNG TOV TPOTOVTOG
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Ta k€pdn vworoyilovtatl o¢ €ENG:

EBITD = (Sales — OpEx) (6.34)
onov,
EBITD € T KEPON PO TOK®V, POP®V Kol 0MOGPEGEDY

TéNog, T0 GUVOAKO apyIKO KOGTOG ETEVOLONG OIVETOU TOPOKATO:

CapEx = CoqgnA + Ceq (6.35)
onov,
Ceq,gn M¢€/ha 10 K6610G eEomMAo OV TOV BgpoKnTion

Emopévmg, ovopewve pe t1g eéomwoeg (6.32)-(6.35), v tov oyedioaoud grassroots, m

EMOTPOPT TNG eMEVOLONG TOL Deppoknmiov ROI,, opiletar:

Sales — OpEx (6.36)

ROIgn = CapEx

6.4.2 TIpopinpa Tpomomoinong Ygrotapevng Eykatactaong (Retrofit Design)

H tponomoinon pog velotduevng eykatdotoons, yvooth kot og “Retrofit Design”, sivat
pwe ocuviOng TPOKTIK 7oL EPAPUOLETAL GTOVG TEPICGOTEPOVS TOUELS OIKOVOUIKAOV
dpaoctnprotitev (Prounyovikd, aypotiko, tprtoyevi). H amdpaon yio emavacyediacpud mg
dlepyasiog o€ (o €YKATACTOCT TPOKLATEL GLVNOMG amd TV avaykn Yo Pertioon twv
OKOVOUKAV TNG EMYEIPNONG LEG® TOV TEPLOPIGHOV TOL AEITOLPYIKOV KOGTOVG 0V LOVAOOL
ToPAy®YNG, TV emBupio BeATimong TG TOOTNTOS TOL TEAMKOD TPOIOVTOC, TV AvENoM TG
TOPOyOYIKOTNTOS, TN Helmwon tov TepParliovTikod amoTuT®UAToS, K.0. O1 TpOTOTOMGELS
mov gpappolovror etvan gite enéktaon eEonAopov, gite aAdayn TV cLVONKOV Aettovpyiog
n/xo cvvdecporoyiog [108].

2y evotta autr, €EETACETOL 1) TEPIMTOON TNG EMEKTAONG EVEPYEINKOV EEOTAGLLO),
€ VELOTAUEVT BepuoknmiaKy Hovada, mov ypnoipomolel AEPnTa euowov agpiov Yo

0éppavon. Avo givar To oevApLa TOL PEAETOVTOL (0) 1) TPOGONKN LOVASAG GLUUTAPAYMYNG
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v 0épuavon, kot () n mpooHNKN povadag cvumapay®yng ywo B€ppovon Kot Yok
amoppodenong BepproTnTog Yo yoln.

Me 11 GLVOLOGCTIKY] AEITOLPYIO TOV TOPATAVE CLOTNUATOV, TO OepuoKnTo Exel
emmpOc0eto KEPSOC, AOY®: (0) TOANCEMV NAEKTPIKNG eVEPYELNG amd TN cvumoapaywyn, (B)
eEokovounong amd TOo OTOPEVYOUEVO KOGTOC (ULGIKOV agpiov mov Oa katoaviilwve o
AéEPNrag, Tpokeévou va Topdyel v idla mocotnto Oeppukng evépyetog (heat credit), o
(y) emmAéov TOANGEDV AYPOTIKOV TPOIOVIWV, KOONDC UE TNV EYKATAGTACT TOV YOKTN
amoppOPNONG ENEKTEIVETAL O YPOVOC AetTovpyiog Tov Bepuoknmiov. Av AneOovV vITOYN Ko
T £€£000. TOV APOPOVV GTO KOGTOG KAVGILLOV KOt GUVINPNONG TOL eMnpdsheton eEonAc o,
N emota eEokovounomn g eykatdotaong (), vroroyiletatl amd v eicmon (6.37), evod M

EMOTPOPN KeQoAoiov g emévdvong (ROI ) divetar and v e&icwon (6.39).

S =(Ce +AC)E — (C; — ACy)G + CyGyp — CnenpE — CrmyacQcac + (6.37)
+ prod A Cpy Neq /365
omov,
Ggn  MWh  n amo@evyouevn kataviioon eucikod aepiov omd tov AEPnta, cOupava pe v

eEiowon (6.38)

N4 days o apifudc v nuep®v Asttovpyiag Tov YOKT amoppoPnong OepuoTnTag

Gopn = % (6.38)
b

S (6.39)

ROI hp —
<P Ceq,chp P+ Ceq,ac Pac

6.4.3 Evepyeroxn) Amodotikétnto ko [epifparrovricn Zopmeprpopd

H evepyslokn amodotikdtto TV GLOTNUATOV cLumopaywyng ofloloysitar  gite
OTOKAEIGTIKA Y10 TO {010 TO choTnU e OlKTEG, OT®G O GLVOAIKOG PaBdc amddoong TG
povadag [109]-[112], o Adyoc 1oyvog Tpog Beppotnto (power to heat ratio) [113]-[116], ko
0 OLVTEAEOTNG Ypnoomoinong evépyelog (energy utilization factor) [117]-[120], eite
GUYKPITIKA LE TN YOPIOTH TOPOY®YN EVEPYELNG. ZOUP®VO, LE TN PIPAIOYPOPIKY| ETIGKOTTNOT),
N teievtoio péBodog eivan 1 emkpatéotepn, KaOdg pe ovTd TOV TPOTO TPocdopiletar M
€EOIKOVOUNOT TPMOTOYEVOVG EVEPYELOS OV OQEIAETOL GTN ¥PNOT TG cvumapayyns. O

Oglktng mov emidéyetal eivar o AOYog €£0KOVOUNGONG TPMTOYEVOLS EVEPYELNS/ KOVGILOV

76



Yyedloopog oe Oepproknmio

(primary/fuel energy savings ratio) [82], [121]-[126], o omoiog cvviBw¢ vroroyilel v
€E0KOVOUNGT GLYKPITIKA LE TN YOPLOTH TOPAY®YY], LOVO Y10l TO KOUUATL THG EVEPYELNG TTOV
vrokafloTd M povdda. Xty mopovoo  SOAKTOPIKY TP, avVOTTOCCETOL  [id
TPOTOTOUNUEVT] LOPPY] TOV KAUGIKOD OEIKTY), LEG® TOL 0TTO10V deV AaUPaveTol VITOYN HLOVO
TO KOMUUATL TOV LTOKAOIOTA 1 HOVAdH GLUTTAPAY®YNG, AAAL VITOAOYILETOL 1) dLPOPA TNG
TPOTOYEVOLG EVEPYELOG TTOV OTTOLTEITOL OO ol EYKOTACTAGT) TPOKEUEVOL VO, KOADYEL TO
GUVOAO TMV EVEPYELOKMVY TNG OVUYKDV LLE 1| YOPIG TN xpnon ¢ cvumapaywyne. H eEicmon

oL VtoAoyilel Tov deiktn MPESR, givon 1 akdiovon:

Qh,b + Qc,gc 8760 CFchpP
COP,
MPESR =1 — 1 ge e (6.40)
Qn 4 Q. 8760 CFcp,P
Ny COPFy Ne,r
omov,
Qnp MWh n emota Bepukn evépyela Tov mapdyetal and Tov AEPnTa
Qcge  MWh N €TMOL0 YUKTIKT| EVEPYELD TTOL TOPAYETOL OO TOV YOKTI aepiov
Qn MWh 1 GUVOAIKY| ETNOLO OTOTOVPEVT] BEPKN EVEPYELDL
Ner - N péon nAexTpikn amoddoon diktvov oty EALGSa

H g&owkovopunon npmtoyevoic evépyelag, onpovpyel Queca kot TePBOALOVTIKA OPEAT GTO
peydio TpdPAnua g kKAMpatikng aAlayns. To facikdtepo mpoidv amd TNV Koo KOVGipov
etvar 1o CO2, mov amoteAel T Pacikn attia Yo To eovopevo Tov Beppoknmiov, yu” avto Kot
TNV TAELOYN OO TOVG 01 EPELYNTEG TTOL £XOVV UEAETHGEL TNV TTEPIPUALOVTIKT S1AGTACT TNG
CLUTOPAY®YNG, €MAEYoVV Ocgikteg e&otkovounons tov CO2, CLYKPLTIKA HE TN YOPLOTH
napayoyn [122], [125], [127]-[131].

XpNOWOTOUOVTOG TNV 10100 AOYIKY] HE OLT TOL VTOAOYIGHOV €EOUKOVOUNONG
TPOTOYEVOLG eVEPYELNS MPESR, 0 O&1KTNG OV EMALYETOL GOV TEPIPAAAOVTIKO KPLTHPLO Y1l
™ peimon tov exmopndv CO2 divetan amd v e&icoon (6.41), moAlamiactalovTog Tovg
OpoVG OV OPOPOVV GTNV KATOVOA®GT QUOIKOV aepiov Yo wapaymyn Oepuikng Ko
WUKTIKNG EVEPYELOGS, [LE TOV cLVTEAEDT eKmopntddv CO2 puotkov agpiov ( fc’zgz), Kol ToV Opo
OV OLPOPEL GTNV TAPOLYWYN NAEKTPIKNG EVEPYELNG OO TO SIKTVO NAEKTPOTAPOYWYNG, LE TOV

ovvtereotn ekmoummv CO2 oL OVOQPEPETOL GTO EAANVIKO GUGTNUO NAEKTPOTOPOYMYNG

l
¢o,)-
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(Qh,b + Qc,gc + 8760 CFchpP ng
Mp COPgC Ne €02

(% + COQ}C>gc> cnog2 + (8760 CFchpp) fceéz

SRCO, =1 — (6.41)

oMoV,

C%gz kg/MWh o cuvteheotig ekmopndv CO2 amd v Kodomn puotkov aepiov

&, KIMWh o cuvieheotg exmopndv CO2 amd to Siktvo nhektpomopaymyns g
EMGdag

6.5 Megrétn IlepinTtoong

2m Bopeww EAMGO0, Aettovpyodv péxpt onuepo TPeElg ovyyxpoves OBepurokmmiokég
EYKATAOTAGELS, TOV YPNGUYLOTOOVV TNV TEXVOAOYiQ TNG Guumapoymyng yo Oépuavon. Ta
TEYVIKA YOPAKTNPLOTIKG TOLG mapovotdlovtar otov ITivaka 6.1 ([92], [132]-[134]). Ta
npoiovta mov KoAlepyovv givar toudteg (Agritex, Drama Greenhouses) kot ayyovpia
(Wonderplant), kot 1 éktacn toug givor otor 10 ha. Ola to Beppoknmior epapuolovv
ovyypovn MéEBOSO KOAMEPYEWONG NG VLOPOTOVIOG, KOl HE TN YPNON OCLOTNUATOV
CLUTOPAYMYNG Kot AEPNTA PLGIKOD aEPIOV, ETTVYXAVOLY TNV KAAVYT TOV BEPLUKOV TOVG

ATMOLTNCEWV, AEITOVPYADVTOG GUVEXOLEVA Y10 LEYAAES XPOVIKES TEPLOOOVS HEGH GTO £TOG.

IMivaxkag 6.1. Baoikd yopaknpiotikd v cOYXpoveov VOIGTALEVOV Beppoknmiov oty
EALGSa.

Wonderplant Agritex SA Drama Greenhouses
www.wonderplant.gr  www.agtitex.gr www.ita-sa.gr
Tonobecio.  Bopeia EALGSa Bopeia EAAGS Bopeia EALGS
KoaAMépysio  Topdreg Topditeg Mmepiég
‘Extoon 12 ha 10 ha 10 ha
MébBodog kahMépyelog Y dpomovia Y dpomovia Ydpomovia
YAkd koddppatog Oeppoknmiov  Tvodd Tvaid Tvoii
Ipwtoyevng mnyn evépyelng  Dvowd Aéplo duokd Aépro Duoikd Aépro
Evepyelakdg eEomhiopdog  THO 8 MWe HO 4.8 MWe >HO 4.8 MW,
AéPnteg 18.6 MW AéPnteg 18.6 MW
Etioua ntopaywywdmta 7,000 tonly 5,000 ton/y 2,200 ton/y
[Tepiodog Aertovpyiog 9 pnveg 9 unveg N/A
Koéotog e€omhiopov 32 M€ 22 M€ 20 M€

Me Bdon ta YopoKTPIoTIKE TOV £QPAPUOYDOV OVTAOV, €TIAVOVTOL To. 000 TpoPAnuaTa
oxedloopov (grassroots kai retrofit), ypnowomowdvtag cav peEAETN TEpimT®ONG, £va

vdpomovikd Beppoknmio otn Bopeia EALGS0, T0 omoio Yo BEppavon ypnopomotet AéPnta
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QLGIKOV aepiov Kot povada copmapaymyns. EmmAéov, yio v nepintmon tov oyedlaco
grassroots, e&etaletan kol To EVOEYOUEVO TNG YOENG, LE TN XPNON YOKTI omoppOeNnong
BeppotTnTOg Kot Yokt UoIKol agpiov. Q¢ TPoidv KAOAMEPYELNS, EMAEYETAL 1 TOUATOL.

O ITivaxag 6.2, cuvoyilel OAa TO LETEMPOAOYIKA, TEXVIKA KOl OIKOVOULKE OEGOUEVEL TNG
avéivonc. To Tig mopapétpovg mov  mEPLYPAPOVY TO  UETEMPOAOYIKA dedopéva
(Tym, ATy, S, AS), ypnoomomOnkov tomikég Tuég and v Teyvikny Odnyio tov TEE,
[135]. Xg 0,t1 apopd TV ékToom Tov Oeproknmion, Aapfavovtag VTOYN OTL 1| GLUTAPAYDYY
€xel vomuo oe €QapUroyEG oUYxpoves (VOpoTovia) Kot HEYAANG £KTOONG, ETAEYETOL £Vl
eupaddv (A) 10 ha, avrtiotoyo pe avtd TOV TPOYHOTIKOV geoppoydv. H emola
napoywywdémro (M) mov ypnowomomdnke, av kot givar peyddn ywo. to dedouéva g
EAMGSac, pmopel vo emtevybel oe vopomovikég kaAlépyesiec [92]. T tov cuvorkd
ocuvteleotn petapopds Beppomntoag Uy, ypnowomomnke pio tomiky T, 1 omoio
wpoPArémel optic Opol HE OVTA TOV LEOTAPEVOV gpapuoy®dv. Ot Tég Yy Tovg
oLVTEAEOTEG T KoL @, Pacilovion oe peréteg tov Kittas [106], kar Marsh [91], eved ya v
TOPALETPO To, £YIVE pial eKTIUNONM OTL 1I60VTOL e TO 1/5 TG TapapéTpov 71 TOL APOPE GTO
KédAvppo tov Oepuoknmiov. yetwkd pe Tic Oeppokpocies KoAAépyelag, o Atebvig
Opyoavicpog Tpooinwv kot F'ewpyiag (FAO) [136], mpoteivel éva €0pog Beprokpacidv yia
™mv KaAAEpyei g toudrac, avipeoa oe 16 °C wor 24°C. Ot teyvikéc amodOcelg

(Mp»MesMen), Kou ot ocvvtereotés ovumepipopds (COP,

9 COPge) TV EVEPYELOKMV

cuoTNUATOV, givol avVTITPOSOTELTIKES Yo, AEPNTES PLGKoL agpiov, MEK, yikteg puoiko
aepiov, Kot YOKTES amoppoPnons Beppotnrog.

INa T OUKOVOUIKGL dedopéva, o\a T KOO eEomMonov,
(Ceq,ghl Ceq,p» Ceq,gcr Ceq,chps Ceq,ac) Ko k6ot cvviipnong (Cpp, Cm,gcr Cm,chp» Crnac)
glvor amotélecpo £pevvag ayopdg amd mpounbevtéc. Ov tég evépyewag (Ce, Cy),
avapEPOVTOL 6€ TUTIKEG TWES TNG EAAN VKNG aryopdis, kat Bacilovtal oty tedevtaio TpleTio.
(2015-2018). H éxmtwon otn MOviKf T QLGIKOD agPion Y10 HOVASEG GUUTAPAYWYNS
(4Cy), xar m mpocodEnon otV T NAEKTPIKAG EVEPYEING TOL TPOEPYETOL OO
ocoumopaymyn pe epappoyn o Beppoknmia (AC,), avapépovtarl oty EAANVIKN vopobeaia.
To Aerwrovpycd k66T0G KaAMEPYEag tov Oeppoknmiov (Cyp), OVTITPOCOTEVEL EPYATIKA
KOOTN KoL TPAOTEG DAES, EVA Y10, TNV T TOANONG TPoiovTog (Cpyr), ypMotponounke Tiur

Baciopévn otnv EAAMVIKN YOVOPIKY| 0yopd OTWPOKNTEVTIKAOV.
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IMivakag 6.2. ZOvoyn HETEMPOLOYIK®V, TEYVIKADOV KOl OIKOVOUIKDV OEOOUEVMV.

Metsmporoyka Agdopéva
TonoBeoio Bopeta EAAGS o
H péon emoua Oeppokpaoio meppdiiovtog T,m 16.0 °C
H emouwo petaPorn g Oeppokpaciog meptparlovtog AT, 110 °C
O apBpdg g Nuépag tov £toug pe ™ xauniotepn Beppokpacio teptfdAiovtog teo 30.0 days
H péon emowa T g oAKhg nuepnotag nAakng axtivofoiiog e optlovtio eminedo S, 420 KWh/m?
H etroto petoforn g péong nuepnotog niakng oxtvoBolriog AS 270  kKWh/m?
O apBpodg g NEépag Tov £Tovg pe T xopunAotepn Aok aktivofoiio ts, 0.00 days
Teyvikd Agdopéva
Xapaxtnprotikd Osppoknmion
‘Extoon Ogppoxnmiov A 100 ha
O cvuvolkdg cuvteleoTng petapopds Beppuottag tov Heppokniov U, 200 W/mK
H péon emoa ntopayoyikdmro Oeppoknmiov ovd povada empaveag M 720 ton/haly
H Swmepatdtnta Tov KoAdppotog tov Beppoknmiov T, 050 -
H domepatdmta Tov enmpdobetov kaAdpatog Tov Beppoknmiov tig Oeppés nuépeg 7, 010 -
H amoppopntikdtnto Tov Oeppoknmiov a 040 -
XopokTnploTiké mpoidévrog
Eidog mpoidovtog  Topdta
H ghdyrom amartovpevn Oeppokpacio kodhépyeng  Topmin  16.0  °C
H péyiom anorrodpevn Oeppokpocio karhiépyewng  Tspmaxr 240 °C
Xopaxtnprotikd eEomiopov
Ogppukn amddoon AEPnTa n, 080 -
ZuvTeLeo TG GUUTEPIPOPEG YUK amoppdPnong puotkov agpiov  COF, 150 -
H\ektpcn) amddoon cupmnapayoyng n. 035 -
Ogppikn 063001 GLUTAPAYDYNS Nen 050 -
H péon niextpucn amddoon diktvov otnv EALGSa Ner 050 -
Yuvtedeothg cupumePLPopas Wyokt anoppoéenong Beppotrag  COP,, 0.70 -
Yvvrereotég ekmopndv CO2
Yvvtedeotig ekmopndyv CO2 omd TV Koon Guokov agpiov Cnéq , 220  kg/MWh
Yvvteheotg ekmopndv CO2 and to diktvo nAektpomopay®yns g EALGSag C"(l)z 326  kg/MWh
Owovopika dedopéva
Koot eEomthopod
Koéotog egomhopob Oeppoknmiov  Ceqgn 1.00  M€/ha
Koéotog e€omhicpon Aéfnta puotkov aepiov Ceqp 0.02 MEMW
Koo70g £€0mAtopod yok amoppdenong euotkod agpiov  Ceqgc  0.25  MEMW
Koéotog eEomhiopod oopmopayoyng  Ceqenp 120 MEMW
Kootog gEomhtopon yokm anoppdenong Bepudmrag  Cegac 025 ME/MW
Kéotn suvmipnong
Kootog suvtiipnong Aépnta puokod aepiov Cnp 010 €MWh
Kéotog cuvtiipnong yoktm amoppdenong gucikov aepiov  Cpge  2.00 €/MWh
Koéotog cuvtfipnong cvpmopayoyng  Cpchp 100 €/MWh
Koéotog suvtnpnong yoktn anoppoégnong Oeppomrag  Cpqc  2.00  €/MWh
Koot evépyerog
Aavikn i euotkod agpiov C, 400 €/MWh
‘Exntoon otnv T uotkov aepiov yio xp1ion CUUTOPUYOYNG 44 100 €MWh
Alovikn Ty NAEKTPIKIG EVEPYELNG C, 100 €MWh
Ipocadénon oty T TOANONG NAEKTPIKNAG EVEPYELAS YO AyPOTIKY YP1oM AC, 300 €MWh
Koot Oeppoxnmiov
Agrtovpyikd kd6otog Oeppoknmiov (KOGTOG KAAMEPYELNS) Cyr, 050  €/kg
Xovdpeumopikn T TOANGNG TPOIOVTOG Cor 120 €/kg
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6.6 Amoteléopato XyE6106H00

6.6.1 Xyedraopnoc Néog Eykataotaong (Grassroots Design) yio Oéppavon

Ta aroteAéopata Tov oyxedtacpod Grassroots yio tn peAémn nepintong g TPoNyoOHUEVNS
evomtag, ovvoyiloviow oto Zynuato 6.3—6.5. To Zynuo 6.3, amewovilel TIg
petemporoyikég ovvinkeg g eEetalopevng mepoyng (Bopewo EAAGOw), poll pe Tic
QTOLTOVLEVEG GUVONKEG KAAMEPYELOG TOV TPOIOVTOG (TOUATA), KO TO EVEPYELOKE POPTIO TOV
Oeppoxnmiov. H etoto petaforn g niwakng axtivoBoriog (S;) mopovcidleton pe v
nphovn ypopun, n Oeppokpacio neptBaiiovtog (Tg;) pe TN pumhe, evd T0 KATGAANAO £0pOG
Oeppoxpaciog yio v keAépyea g TOUATOS (Tsp max — Tspmin), Bploketon avéueso otig
Ov0 kOKKveS cuveyelc ypapupéc. Xe mepltdoovg mov m Beppokpacio mepPdriovtog sivor
yopunAidtepn amd 10 emBountd avtd g€vpoc, To Bepuoknmo €xel avdykn vy OEpupavon.
AvtiBétmg, o€ mepLddovg Tov N Beppokpacia TepPaiiovtog eivor vYNAOTEPN Ao To £HPOC,
arorteitor Yyoén. Otav n Beppokpacio mepiPaiiovtog Ppebdel avhpesa otig 600 cvveyeig
KOKKIVES YPUUUES, TO BEpUOKNTLO OgV £xEL avlrykn ovTe Yo Bépuavon, ovTe Yo Yoen.

SOUQ®VO OOV e TO OTOTEAECHATA TNG avaAivong, To etfoto Bepuikd (Qp) Kot
yoktikd eoptio (Q.) g eykatdotaonc eivor 5,221 MWh/y/ha, kot 950 MWh/y/ha,
avtiotorya. o ™ ovykekpluévn UHEAETN TEPITTOONG EMOUEVMOS, OMOL Ol YUKTIKEG
OTTOLTIOELG OEV IKOVOTOLOVVTOL LE T XPNON KATO10V EVEPYEINKOV E0TAGHOV, 1| AEITOVPYiN
tov Oeppoknmiov eivor evvid pnvec. Koatd m dudpkeln ¢ meptdodov Asttovpyiog, 1
€YKOTAGTAON £XEL AVAYKT) Y10 OEpHavoT Yo TEVTE PNVES (KOKKIVI UITdpaL), EVA Y10 TECCEPLS
unveg, to Bepuoknmo Asrtovpyel yopig v vIooTNPEN KAmoov CLGTHATOS (TPAcvn
undpa). H mepiodog mov 10 Oepploknmio mapapével ovevepyd, DITOJEIKVIETOL LUE TO KEVO
avapesa oTig OV0 UTAPEC.

To Zynpa 6.4, deiyvel To AMOTEAEGULATO THG TOPOUETPIKNG OVAAVOTG, E0TIALOVTAG GTNV
enidpaomn mov €xetl to péyebog g povadag svpmoapaymyns (P): (o) otn Beppukn woyd tov
AéPnta (Pp), (B) omv emotpoen g emévévong tov Bepuoknmiov (ROIyp), (y) otov
cvvieleot) ypnoponoinong tov Oeppoknmiov (CFyp), (8) 610 KOGTOG €VEPYELNKOD
e€onMopob (Ceq), (€) 0T0 KOOTOG Aettovpyiog Tov evepyelakoy eEOTAMGHOD (Cyyy), Kot (0T)
otV eEowovounon npwtoyevoug evépyelag (MPESR) ko CO2 (SRCO,). H Bepuikn 1oyvg
tov AéPnta (Pp), ivol Tpo@avég OTL PEIDOVETOL LE TNV aDENGT] 1GYVOG TNG CLUTOPAYWOYNG
(P), xaBdg 1 avaykn ywo. TV EMKOVPIKN ToL Ypnon mepropiletar (Zynua 6.4a). Ta

amoteAéopaTa and TNV €mOTPOPN emEvovong ROIyp, 0modeikviouy OTL 1 OIKOVOLIKT
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amodoon tov Beppoxknmiov PeAtiotomoteital, yioo kébe péyeboc povadag mov Ppioketon
avapeso 6to evpog S MWe — 12 MWe (Zynua 6.4B). o peyébn pikpotepa tov S MWe, kat
peyodvtepa tov 12 MWe, n emotpoen RO1y, givor pikpotepn oe oxéon pe m Bédtiotn tiun.
Xmv wpat mepintoon, (<5 MWe), 10 avénuévo kdoTog Aettovpyiog €VEPYELOKOD
egomhopov (Cypy) efoutiog ™G emkovpikng Aettovpyiog tov AéPnta (Eyxnua 6.4€),
eMNPeAel 0pPVNTIKA TNV OIKOVOULKT amddoot). Ao v dAAN, ot debtepn mepintwon (>12
MWe), mapd ™ peiwon tov Cue Y100 LEYOADTEPEG LOVAOEC, M TOLTOXPOVN OENCT TOV
K6oTOVG £EOMMGLUOV (Ceq), elvar 0 KOpLOG TapdyovTag mov odnyel otn pelwon tov ROIy,
(Mo 6.45). Na onuetobel 611 n avrikepevikn cvvaptnon apistonoinong (ROI;,=11%),
mwaipvel T piKpoOTEPN T TG, OTav 0 AéPnTag elvar o povog eEomMopdc yio Béppoveon
(Pp=20.5 MW, P=0 MW;). O cuvteheotiig ypnotponoinong tov Oepuoknmion (CFyp),
elvar otaBepd 610 0.75, oveEapTTeS 16(0VOS CLUTAPOAYWYNG, TO OTOI0 AVTITPOCHOTEVEL TOVG
evvid punveg Aettovpyiag (Zymuo 6.4y). Téhog, ot evepyelakoi Kot meptBariovtikol SeikTeS
eEowovounong MPESR kow SRCO,, givan Betikoi (>0) yio OAa ta peyébn XHO, avédvovton
pe v avénon g 1oyvog, Kot otafepomotovvrol Tave and to 15 MWe, 6mtov 1) amaitovpevn
1oyOg Tov AéPnta (Py) undeviletar.

SOpeova pe to mopandve, oto Zynue 6.5, mopovotdloviol To OmTOTEAEGHATA TOV
oYEOGLOV NG HeAETNG mepinTmong. Epdcov yia peyédn ndvo and 5 MWe, 1 emotpoon
enévdvong o¢ Peltidveral, g BEATIoTO pEyeBog emAéyeTon 1o KbT® dplo Tov vpovs (5 MWe
—12 MWe). ‘Etot, yia pio povada copmapoayoyns nAektpikig woyvog 5 MWe, aratteiton
AéPnTag euoikov agpiov, Oepuikng woyvog (Py) 13.3 MWih. H cuvdvaotikn Asttovpyia tov
000 OVTOV GLOTNUAT®V, TPOPEPEL ETNCIO KEPOT OTO OEPUOKNTIO GO TNV TOPAYMOYN
TPOIOVTOG KOl OO TNV TMOANGON NAEKTPIKNG evépyelag, 8.76 MElY, kol emotpo®n ™G
gnévovong ROIg, ion pe 19%. Ta amoteléopoto TOL  GYESWGHOV, QoiveTorl va
enaAnBgvovral, av AneBodv vTOY™N Kot TOL YUPUKTNPICTIKAE TOV VPICTAREV®OVY BeproknTinV
(Mivakag 6.1). Tw v axpifew, M MAEKTPIKN 1oY0G TOV povadwv XHO mov
YPTCLOTOLOVVTAL OO TIG VPLOTAUEVESG AEITOVPYOVCES EYKOTAGTAGELS, PpioKeETON LEGO GTO
voAoyllopevo €0poc and v aviivon (5 — 12 MWe), eved emifePoidvetatl 6Tl 1 TEPi0d0g

Aertovpyiag OTOV KAADTTOVTOL LOVO Ol BEpUIKES AmOUTNOELS, £Vl GTOVG EVVIEL UNVEG.
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Topdta @ Bopela EALaSa
‘Extacn Ogppoknmiov 10 ha
Méon Oeppokpacia MepBaiovtog 16 +/-110C
EruBuuntr Oeppokpacia KaAAiépyelog 20 +/-40C

Etriolo O@gppikd Qoptio 5,221 MWh/y/ha
950 MWh/y/ha

Etiiolo Wuktikod Qoptio

Oeppokpacia MNepPdrroviog(°C)
N
(=]

Ta (oC)

Tspmin (oC)

= = = Tsp(oC) - - S (kWh/m2)

Tspmax (0C)
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Yyqpa 6.3. Atotedéopata peAETNG TEPITTOONG

{fnon Beppoknmiov.

: Metepoloyikég GUVONKES Kot EVEPYELOKN

HAgkTpLkd loxic ZHO (MWe)
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Yympo 6.4, Amnoteléopota perétng mepimtowong: Emidpaon g oyvoc THO otov
oYEOAGUO.

Ixedlaopog Grassroots »
CFgh  0.75- .
‘Eooba ano Napaywyr 6.46 ME€fy _
‘Ecoba amno Hhektplopo 2.30 Mgfy % 1 133
TUVOALKEG NMwANOELS 8.76 M€/y 5 .
OpEx 5.74 M€fy
EBITD  3.03 M€/y R
CapEx 16.27 M€ ; . 00 0.0
ROIgh 0.19 - IHO WA @eppbmiag  AdBnag WA Aepiou

Yyqpa 6.5. Aroteléopato peAEng mepintwong: Tyedlacpudc grassroots pe povado THO 5
MWe.

6.6.2 To Evogyopevo g Evepynrucig Yoéng otov Lyeowoopd Grassroots

v evomta ovtn, afloloyeital To gvoeyouevo evepyntikng yoéng Beppoknmiov pe ™
APTON YVKTOV AmoppOPNONG. LVYKEKPLEVA, Be®pdVTAS TN Pacikn LEAETN TEPiMTOONG GOV
Yevaplo 1 (yopic woln), dlepevvdtorl 1 €VEPYELNKY] KOl OIKOVOULKY) GUUTEPLPOPH TOL
Beppoxnmiov pe: (o) v TpocsHnKm evog Yokt amoppodPnong Bepudtrog (Xevdpro 2), kot
(B) v tavtdypovn Tpocbnkn Yokt amoppdPNong BepudTTAG Kot YOKTN AmoppOPnoNg
QLGIKOV agpiov (Xevapro 3).

H ocvvoAikn ewdva amd v emidpacn tng evepyntikng Woéng, OTNV OKOVOWUIKY|
am6d0om Tov Ogppoknmiov ROIyp, Kol TNV EVEPYEINKN-TEPIBOALOVTIKY] TOV GLUTEPIPOPE Yi0L
d1popeg TéG nAekTpikng oyvog THO (P), mapovoidletol ota Tyfuota 6.6—6.8. Eivar
guQavég, 0t M emotpopn] g emévovong (ROIg,) eivar onuaviikd vynidtepn otav

epappoletar n Yoén, etavovtag to 25%, o avtiBeon pe ) Pacikn peEAETn mepinTmong
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(xopig yoén), 6mov dev Eemepvael moté to 20%. H mpmtoyevig evépyeto mov eEotkovopeitot
(MPESR) &ivor pev pukpdtepn GLYKPITIKA HE TO GEVAPLO Yopic v WHEN, Tapopével
®61000 BeTikn kot Tave omd 10% yio povadeg peyardtepes v S MWe. Evowapépov £xovv
To. cvumepdopoto amd tov dgiktn SRCO,, 0 omoiog mapovstdlel aviioTPOPT CLUTEPIPOPE
and avtv Tov MPESR, ko1 mpokOTel peyahdtepog 6tav epapuoletol n evepyntikn yoén
etavovtag puéypt kot 1o 40%, amodEKVOOVTOS OTL 1| TAPAY®YN NAEKTPIKNG EVEPYELNG OO
GUUTOPOY®YY], €VOL EUPOVOG O GIMKN TEPPUALOVTIKA CLYKPITIKA HE TN CLUPOTIKN

TOPAY®YN, AOY® TOV TOAD UiKpdTEPOL GLVTEAESTN ekToundv COo.

= = = XwpicWién

Me Woén

0 5 10 15 20
HAektpikr lox0g ZHO (MWe)

Zyuna 6.6. Xvykprrikd omotedléopara RO, pe  ypfiion N pn, evepymtikng yoéng pe
YOKTEC AmOpPPOPNGNC.

0.40
Xwpic Woén

% 0.20
[N N}
o
=

0.10

0.00

0 5 10 15 20
HAekTpLKr) loyug ZHO (MWe)

Yympa 6.7. Zuykprrkd amoteléopato MPESR pe ) xprion N un, evepyntikng woéng pe
YOKTEC moppOPNONC.
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Yynpa 6.8. Zvykpitikd omoteAécpata SRCO,, pe m ypfion M U, evepynTikng woéng ue
YOKTEC AmoppOPNONC.

AvolvTtikd omotedéopoto yioo kdBe Xevaplo Eeywplrotd, Oivoviar oto Zynquo 6.9.
SVYKEKPLUEVO, Y10 TO ZEVAPL0 2, | TPooHNKN Yok amoppdenong Oepudmrac, pe 10x0 (Pye)
5 MWy, odnyel ota akdiovba cvumepdcpota: O GLVIEAESTNG YPNOLUOTOINGNG TOV
Oeppoxmmiov (CFyp) avéavetar and 0.75 o€ 0.88, pe ™ Aertovpyio g eykotdoTacng vo
enekteivetal amd Tov gvvid unveg, otovg évteka. EmumAéov, mapoio mov ta Asttovpytkd
¢€oda (OpEx) av&dvovtat, to emmpocheto KEPON 0o TIG TOANGELG NAEKTPIKNG EVEPYELOG
2HO Adym g Aertovpyiog TOL YOKTN ATOPPOPNONG, Kol TO TEPULTEP® £05000 OO TNV
aLENUEVT ETNOLOL TOPAYOYIKOTNTO, TPOKAAOVV avénom tov EBITD, kol Katd GLVERELD,
avénon tov ROy, amd 19% ce 23%. Zyetikd pe v enidpacn tov peyédovg THO (P), ot
Beppukn woyxd Tov Yokt amoppoenong Oepudmrog (Bye), omodsikvioetor 0Tt  dgvTeEpN
akolovBel v avtictoyn avénon g mpdO™S. O GLVIEAESTNG YPNOLOTOINGNS TOV
Oepuoknmiov (CFgp), Eextvaer pe pio Tiun 0.75, kon av&aveton otadiokd pe thv mpocdinin
Yoéng, kataAyovtog 6to 1, yo povadeg ZHO peyaivtepeg amd 9 MWe.

To Xevdpro 3, amodeikvoetal akOpa KAADTEPO TOGO OO EVEPYEINKNG, OGO KOl Ao
OKOVOUIKNG TAELPpAc. Me pio pikpn povo avénom oto k00t1og €£O0MTMGHOV, 1 EMTALOV
XPTON TOL YOKTN amoppoOeNnong Guoikowy agpiov, Oepuikiig 1oydog (Fye) 1.4 MWin, odnyel
otnv mANpn ofomoinon tov Oeppoxmmiov yi 6ko 10 €t0g (CFyp=1), mMpoxaAdvTag
TanTdYpova. onuovTikn Bertioon oty mapaywyikdmrae. ‘Etol, to etoia é60da and Tig
ovENUEVEG TOAGELG TPOIOVTWY EVIGYDOLY TNV EMGTPOPY TG enévovong (ROI,,=23%). H
Ogppikn 10x0¢ 0V YoKTN QUGIKOD agpiov (Fye), pewdvetol pe v ovgnom g 1ox0og

ocvpmapaymyng (P), eved yia povadeg peyarvtepes amd 10 MWe, gaiveton 61t dev vrdpyet
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avayKkmn yuo avTdV TOV TOTO TOL YOKTI, kaBdg To cvotnua LXHO, givat tkavd amd pHovo Tov

VoL KOAOYEL OAEG TIC EVEPYELOKEG OTTOLTIOELC.
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Xegvapuo 1 Xgvapuo 2 Xevapo 3
THO & Aépntog THO & Aéfntog & YA Ogppétnrog IHOY & *THOY
Topdra @ Bopewx EAAGSa
‘Exktaon Oeppoknniou 10 ha
Méon Oeppokpaoia MepBaroviog 16 +/-110C
EmBupntr Oeppokpacia KaAlépyelag 20 +/-40C
Etraw Geppxd Qoptio 5,221 MWh/y/ha
Etfioo Wuktkd Qoptio 950 MWh/y/ha
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FuvoAKEG MwAROEL 8.76 M€/y JuvoAwkég NwAfoelg 10.99 M€/y JuvoAkeg NwAnoelg 12.03 M€fy
OpEx 5.74 MEfy OpEx 7.03 Mgfy OpEx 7.49 ME€/y
EBITD 3.03 MEfy EBITD 3.96 ME€/y EBITD 4.55 ME/y
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Yyqpoa 6.9. XvuykevipoTikd omoteAéopoto omd Tov oyedlacpd grassroots yio tpio
OLOPOPETIKA GEVAPLA EVEPYELOKOD EEOTMGLOV.
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6.6.3 Avaivon EvawsOnociog: Enidpacn Tov Tip@v evépysrog Kol péTpov otipiing
Ao Vv avdAivon gvaisOnciog Tov TpaypatomomONnKe TPOKEEVOL VAL TPOGOIOPIGTOLY Ol
TOPAUETPOL, 1 UETAPOA] TV Omol®mV £Yel TN HEYOAVTEPY] EMIOPACT] GTO OIKOVOLUKO
omotéhecpo g enévovong (ROIyy), mpoékvye ot téccepa eivon Ta o kpicua peyéon: (o)
N AMavikt] T @uoikov agpiov (Cg), (B) N Aavikr tun niextping evépyewag (Ce), (v) N
EKTTOOT PULGIKOD agpiov yio yprion cvumapaywyng (AC,), ko (8) N Tposavénon e Tiufg
NAEKTPIKNG EVEPYELNS Y1 aypOoTIKES YpNoels (AC,) (Eyxnua 6.10).

Eivor avtiAnmto, 01t €pOcOV 10 KOGTOG E€VEPYELNS OMOTEAEL GNUOVTIKO TUNHO TOL
AEITOLPYIKOV KOGTOVG TOL BepPoKNTion Kot TOV KOGTOLG TOPAYWOYNG, M KEPOOPOpio TNG
emévdvong Oa eivan ToAd gvaictntm ot petafolrr| Tov Twav evépyeag Cy, C, [76], [137],
[138]. [Two cvykekpipéva, peiwon oy Tiun guoikov aepiov (Cy), ko avénon oy Uy
niektpiopov (C,) evioybouvv v enévovon tov Beppoknmiov, Kot avticTpopa. Ao To KAT®
ypaonuata tov Xynuotog 6.10, moapatnpeitar 6t yopic v dmapsn KWRTPO®V Yo TOVG
ocvumapaywyols o Oeppoknma, (dnradn otav AC,=0, kar AC,=0), n enévévon yivetar
oyedov oplakt, pe v emotpon ROy, va né@tel 610 12%, ko 14% and 19% wan 23%,

ota Xevapla 1 kot 2, avtictorya. Avto 10 copmEépacua ToviLel TO YEYOVOS OTL 01 GLVOT|KEC
ayopdg 0ev €LVOOHV EMEVOVCELS TETOOV PIGKOV, LLE ATOTEAEGLLO VO YPEALOVTAL UNYOVIGLLOL

vrootpigng, o v vAomoinot Tovg [52], [139].
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Xevapo 1 Xevapro 2
YHO & Aéfnrag YHO & Aéfnrog & YA Ogppotnrog
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Yyqpo 6.10. Emidpacn tov THOV EVEPYELNS KOl TOV EMOOTNCEWV, GTNV EMIGTPOPN TNG

enévdvong ROIyp,.

6.6.4 Avaivon EvaieOnoioc: Enidpacn Tov peTe@poroyik@v cuvONKOV Kot Tov £i60vg

KOAMEPYELOG

O oyedlacudc grassroots eeoapudotnke o€ 000 emMMALOV TEPLOYEG HE  OLUPOPETIKE
LETEMPOAOYIKA XOPAKTNPLOTIKA amd ovtd TG Bopetag EALGSac, pia oty Kevrpikn ko pio
otV Notwo EAAGSa, Kou o 600 akdpa TpoidvTa, To oyyovpt Kot 1 @PAovAa. XKOTOS TV
va dtepevvn el 1 enidpaon TOV HETEMPOAOYIKMV GLVONK®OV KO TOV TPOTOVTOG KAAMEPYELNG,
OTNV EVEPYEWKN KOl OWKOVOUKT ocvumeppopd tov Beppokmmiov. Ta amoteléoparto
angikoviovtot ota Zyfuota 6.12 o 6.13.

H avdAivon amodeikviel moco peydn ivor n exppor| Tov £ouv ot KMUATIKEG cVVONKEG
G711 GLVOAIKN Agltovpyia Tov Bepuoknmiov, akdpa Kot yio to. dedopéva g EALGdag, pe
piKpod yewypapikd midtoc. To evepyslakd @optio tov Beppoknmiov, eEaptdvior and v
TOVTOYPOVY EMOPacT dV0 KMUOTIKOV Topayoviov: (o) tng Oeplokpactokng dopopig

avAPESH OTIG TPOJYPAPES KaAAEPYELOG Kot T Bepuokpacio mepiPairovtog, kat (B) g
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nAokng aktvoBolriag, n omoia ennpedlel To BepUikd PoPTio AOY® TOL PUIVOUEVOL TOL
Beppoknmiov. Avtd KaBoTé T GLOYETION TOV dVO TOPAYOVI®V TOAD GNUAVTIKY Y10 TIC
epapuoyég tov Bepuoknmiov [93], [139]. Mia tumikny cLGYETION AVAUEGOH O AVTEG TIC VO
petapintés  mopovordletor oto Xynue 6.11, oto omoio oamewoviovtalr Tpin
KAMpoToypoenuota, 7ov Oglyvouv TIg UETEMPOAOYIKEG ocvvOnkeg Tov efetalduevov
TEPLOY DV, KATA TN SLAPKELD TV TECCAP®V EXOYDV TOL £TOVS (YEWLMDVAS, AVOLET], KOAOKaipL,
@eOwvonwpo). To umke Khpatoypdonuo avapépetar ot Bopeia EALGSa, T0 TopTokaii otV

Kevtpwkn, kot 10 kékkivo otn Notwo EAAGOa.

10
% ——Bopela I%Md§a Avoifn
S 8 Kevtpkr EAAada
T —— NoTia EAAGSa
ey
=
2 s
= Kohokaipt
6 .
= Xelpwvag
[=]
T 4
3
<
<L
‘g 5
= OBwonwpo
T

0

0 5 10 15 20 25 30 35

Oepuokpacia MNeppairovtoc (°C)

Yyqpa 6.11. Méon nuepnota Oepuokpacio teptfaiiovtog Kot nAlakn akTivofoAio katd )
SlapKeLe TOV £TOVG, Yo TPELS TEPLOYES TG EALGSOG.

g 0,TL 0QOopa TIG CLVONKEG KAAMEPYELOS, AMOJEIKVOETOL OTL TO KATAAANAO BEpLOKPOGIOKO
e0pog (Tspmax — Tspmin)s €Vl 1W1aitepo onuavikd, kobdg mpoidvto pe pikpd £0pog
AmoITOVY TOAD peyoATeEpa Oeplikd @optior TO YEWWMVA, PEYOADTEPO WYUKTIKE (OpTio TO
KaAokaipt Kot £xovv HiKpEG TePLOd0VG GTIG 0moieg To BepUoKn o Hopel Vo AELITOVPYNOEL
YOPIg TNV VTOGTNPIEN KATOL0L EVEPYELONKOD GUGTILATOG.

[T avaAvtikd, amd To Zynquo 6.12, eEdyovtal dVo onuavtikd cvumepdopata: (o) N
QITOLTOVLLEVT] EVEPYELD Y10l TO 1010 TTPOidV, gival S10POPETIKY Ao TEPLOYN GE TEPLOYT|, Kot ()
T0 KOTOAANAO Beppokpaciokd eVpog kaAMEpyswog, enmpedlel oe peydro Pabud tig
EVEPYEWKES amaltnoelg Tov Oeppoknmiov. Ltnv EAAGSa, To T06d Oeppotrag mov amonteiton
peiodveton amd tov Boppd mpog tov NOtO, evd avtiBeto, T0 mOCO WYUKTIKNG EVEPYELNG,
avédvetal Kot ota tpia Tpoidvta. Agloonueimto eivat, 6Tt 1 pdovAa goivetol va unv £xet
kapio amaitnon vy 0éppovon omv Kevipukn kot Nota EALGSa, evd ot WokTkég Tig

avaykeg etvor dteg pe owtég G TopdTag, KaBMG, mop’ OAO MOV TO KATAAANAO
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Oeppoxpaciond e0pog (Tspmax — Tspmin), Elvor dl0popetikd, 10 dvo Oplo Oeppokpaciog
KaAAEpyELog, eivot 110 Ko 6Ta OVO TPOTOVTA.

To Zyqua 6.13, cvvoyilel T0 OMOTEAEGUOTO TNG OIKOVOUIKNG OtOd00NG TOV
Oeppoxmmiov (ROIgp), v Tic tperg efetaldueveg meployég kou T Tpiot TPOIOVTQL
KoAMEpYELnG, Oempmvtag to 1010 puéyebog povadog cvpmapoaywyns. Eivar speavég, ot n
QPAOLAL TOPOVGLALEL LLE O1APOPA TN LEYAADTEPT) OIKOVOLIKT amddoot ot Bopeio EALGSa,
KaBmG €xel TIG HKpOTEPES OepUIkéG amaToELS, Kot n omddoon avti eaivetar 0Tl OV
emnpealetar and TG LETEMPOAOYIKEG CLVOTKES, KOOMG Tapapével oxeddv otabepn yio OLEC
TG e€etalopevec. H kaAlépyeia Topdtog omodetkvhHETOL TIO GUUPEPOVGO GLYKPITIKA LLE TO
ayyovpt, kupiog otnv Notwa kot Kevipikn EAAGda. Ot peydheg evepyelokes amattnoelg g
KOAMEPYELNG 0y YOLPLOV, OVEAVOLY TNV OTTOUTOVUEVT] 16YD TOV EMKOVPIKOV eE0TAMGLLOD Yo
Oéppavon kot Woén, odnydviag o€ YnAd KOOTN EMEVOLONG KOU AELTOVPYIOG KoL
emnpealovrag apvntikd v anddoon RO,y

Am6 to Zyqpato 6.14 kot 6.15 wpokidmtel 0TL N pikpdTepT £E01KOVOUNOT TPMOTOYEVOLG
EVEPYELOG EMTLYYAVETAL V1oL TNV KOAMEPYEWD OPAOVAOC, 1 OToia TaipvEL OPVNTIKES TUUES
omv Kevipikn kar Bopeia EAAGSa, 0mov or amouthoelg yu O€éppavon eivar undevikés.
Qo1t660, 0 deiktng SRCO,, dwutnpeital 6€ M060oTA TAVD 0md 20% yio OAEG TIG TEPLOYES,
AOY® NG Tapay®YNG NAEKTPIKNG evépyelag and XHO, ommg eEnyndnke napandve. Ano ta
Ao 000 TTPOidVTA, cuuTEPAivETOL TOG 1 KOAAEPYELD Topdtag otn Bopeta ko Kevrpun
EXLGOa €xel ™ peyarbtepn evepystokn| €£01KOVOUNGT, 1 OTTOT0 OLLMOG LELDVETOL GTLOVTIKE
otov NOto mAncidlovtog to undév, kabadg petdvovtat mold ta Beppikd poptio. Ot vymiég
EVEPYEWNKEG OTATNGELS TNG KOAMEPYELNG OyYOLPLOD Yot OAEC TIG KMUATIKEG GLVONKES TV
POV TTEPLOY®V, 0dnyel o e&otkovounon MPESR kovtd oto 10%, evd o meplopiopdc tov
CO2, eivar pkpdtepog ot Bopewo EAAGSa, won Eemepvher 1o 40% otov Noto, pe to

HEYOADTEPO WYUKTIKO POPTIO.
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Yynpa 6.12. Etfoteg Oeplikéc Ko WOKTIKEG OMOLTNOELS Yol TV KOAALEPYELDL TOUATOS KO
ayyovptot otnv EALGSa.

0.40

OpdovAa

0.30

0.20

ROIgh (-)

0.10

0.00
Bopela EMGSa Kevtpwr EAAGSa NoTia EMGda

Zynuo 6.13. Tvvontikd amoteréopata g emoTpong g enévovong ROlg, vy tpeig
mePLoyEG Ko Tpio Tpoidvra.
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Yympa 6.14. vvontikd arotedéopata dsiktn MPESR yw Tpelg meployEs Kot tpia mpoidvra.
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Zyua 6.15. Zvvontkd arotedéopata deiktn SRCO, yia Tpelg mepoyEs Kot Tpia Tpoidvra.

AVOALTIKG OTOTEAEGLOTO TG GLYKPLTIKNG ovdAvong divovtar otov Tlivaxe 6.3 kot to
Yynuoto 6.16 —6.18. H kaAAiépyeia tng topdtog otv EALGda (Exnua 6.16), amodsikvdetan
plo ovpeépovca emioyn, avesaptitwg tomobeciag. To meplBdplo KEPOOVG, GTOGO
av&avetan petaxwvovpevol oamd Boppd mpog NoOTo, kATl TO 0MO10 0OQEIAETON GTNV GLYKPITIKA
nmeplocdTEPN amoutovuevn Oepuxn evépyela oe Popeldtepeg tomobecieg. Ot KAMPOTIKEG
ocuvOnkeg sivon Wwitepa evvoikég yroo MV avamtuén g topdtog otn Noto EALGSa, apov
10 Ogpuoknmo umopel omd POVO TOL VO IKOVOTOMGEL TIG OMOITNOES KAAMEPYELNS, Yiol

TEPIMOL TEVTE PNVEG KATA TN O1dpKela Tov £ToVg (POvOT®PO, dvoién).
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>t Bopeia EAAGOa, pe T xpnon evOg GLGTAUATOG TPITapay®yng peyédovg P=5 MWe
Kot Pe=5 MW, ot Beplikéc kol WOKTIKEG OMOLTNOELS EMTLYYAVOVTOL TANPOS UE TN
CUUTANPOUOTIKY Agltovpyion €vog AéPntar Bepuikng oyvog Pp=13.3 MW ko yidx
Puokol agpiov Beprkng 1oxvog Fye=1.6 MW, emtvyydvovtag anodoon ROIy, ion pe
25%. Zmv Kevrpun EAAGOa, t0 Oepikd @optio peidveror AdOyo g vynAdtepng
Oeppoxpaciog nepiBdirovrog (Tg;), pe amotédeoua n Oepuiky 16y0¢ Tov AéPnto (Pp), Kot
EMOUEVMG TO AEITOVPYIKO KOGTOG, va. meplopiletor acOntd. Avtod €xel cav GLVERELD, TN
Bertimon g owovopkng amddoong ROIg, omd 25% oe 31%. Amd v avéivon
gvauctnoiog, mpoxvmtel 0TL g avtiBeon pe ™ Bopeia EALGOa, otov Noto mov ta Bepuikd
eoptio. gival yoUNAOTEPA A TO WYUKTIKA, HOVAOEG GLUTAPAY®OYNG NAEKTPIKNG 1GYVOG
uikpdtepng v S MWe, 0dnyodv oe peyoddtepn emiotpogn g enévdvong RO,y

Yy mepintoon tov ayyovptod (Zynua 6.17), ot avEnuéveg evepyELOKES OmaLTGELS,
AOY® TOV YOUNAOTEPOL OMOLTOVUEVOL BEPLOKPAGIOKOD EVPOVS KAAMEPYELNS, OOTYOUV GE
Swpopetikd amoteléoparta. Xt Bopeia EALGS0, mov 1 Beppikn kot yoktikn mepiodog,
dlopKoHV EXTA KO TEGCEPIC UNVES, AVTIOTOLYO, 1] ETAOYN EVOG GUGTNOTOC TPITAPAYWOYNG
peyébovg P=5 MWe kot P,.=5 MW, amottel v emmpochetn eykatdotaon AEPnTa kot
YOKTN PUG1KoD aepiov Bepuikng 1oydog P,=21.3 MWin, kot P =5.6 MW, avtictora. 'Etot,
1 OIKOVOLUIKY amddoon Tov Beproknmiov pe T Asttovpyio TV TOPOTAVEO CLGTNUATOV Elval
oxetikd xopunAn (ROI;p=17%), wotdco, Pehtidvetor yioo povadeg v omd 5 MWe.
Mertaxwovpevolr mpog tov NOtO, mapatnpeitor pio onUOVTIKA TTOCN o1l Oeppikég
AMOTNOELS, Kot 6TN Beppikn 1oy tov AéPnta (Py), eniong.

To amoteréopato ™G ovdAvong yio v KoAlépyewo g epdoviog (Zynuoe 6.18)
QMOJEIKVOOVY TN UeYOAN onuacic Tov OepUokpaclokoy €0poVg KOAMEPYEWNS OTIC
EVEPYEWKEG OMAUTNGES TOL Beppoknmiov, Ko Kot’ €mEKTOON OTNV KePOopopio TNg
emyeipnonc. H {nmon oe Beppomra eivan moAd pkpr| ko evromiletar povo ot Bopeia
EXLGOa, evd To Bepproknmo pmopet yio ToALoOG uNves L€ 6TO £TOG, VAL AEITOVPYEL YmPig
NV Voo TNPIEN KATOo0L gvepyelakol cuotipatoc. To péyebog tov evepyelakov eE0mAMGOD
glva 1010 ko oT1g TpElg meproyég g EALAOOS, Evd TO GOGTNIO GLUTOPAY®OYNG, OVGLUCTIKA
OO0 TACIOAOYEITOL Y10l VO KOADWEL TIG YUKTIKEG OMONTNGELS TNG PPAOVANS. ZVYKEKPIUEVA,
ot Bopewo EALGSa, emidéyovtag povada tpimapaywyng peyéovg P=5 MWe kot P,.=5
MWih, kar ybxtn guoikod aepiov Oeppikng woydog Fyc=1.6 MW, emtoyydvetar anddoon
ROlyp, fon pe 31%. H ypfion AéPnta dev amoiteitor. Me tov {610 axpiag egomhiopo,
amddoon ROy, peidvetan apeintéa otnv Kevipikn koi Nota EAMGda (ROI,,=30%),
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avaykn y O€éppavon undeviletal, kot n mepiodog avtdvoung Agttovpyiog tov Beppoknmiov

av&avetal 6Toug 9 Kot 8 pnveg, avtictotya.

Iivakoag 6.3. vvontikd amoteAéopato oyedtaopov grassroots. Koiliépysia toudrtog,
ayyovptod Kot ppdovrac, ot Bopeta, Kevrpikn kot Notia EAAGSa.

Kairépyaw Topdrag Kaiiépyero Ayyouprov Ko épyero @paovi.og
Bopera Kevrpua] Noma Bopeww Kevrpua) Notw Bopesie  Kevipikip Noma
ErnGda EirGda Erhdda Eiridde Eildda EinGda Eirkdda Elrdda EiiGda
METEOPOLOYIKA,
XapoxktnpeTikd
Tom 160 13.0 20.0 16.0 18.0 20.0 16.0 18.0 20.0 oC
Sm 4.20 4.60 5.00 4.20 4.60 5.00 4.20 4.60 5.00 KWh/m?
Evepysrokog EComiopog
Ioyds THOY
P 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 MW,
P, 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 MW
Ioyic ZLOY
P, 133 5.10 0.00 21.3 13.1 4.80 0.00 0.00 0.00 MWih
Py 1.60 1.60 1.60 5.60 5.60 5.60 1.60 1.60 1.60 MWin
Iepiodog AarTovpyiog
Ocppoknmiov
Ny 365 365 365 365 365 365 365 365 365 days
(:'F_[’,'.i 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 -
EZowkovépmon Evépyerog
MPESR 0.12 0.12 0.02 0.09 0.10 0.09 0.04 0.08 -0.08 -
EZowovopnen CO2
SRCO, 0.28 0.32 0.29 0.24 027 0.30 0.30 0.23 0.23 kg CO/MWh
Owkovopki) Amdédoon
CapEx 17.9 17.8 17.7 19.1 18.9 18.8 17.7 17.7 17.7 M€
ROI_@.“ 0.25 0.31 0.31 0.17 0.24 0.29 0.31 0.30 0.30
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EmBupntr Oeppokpaocia KaAMépyelag

Topdta @ Bopewo EAMGS Topdra @ Kevipwn) EAAGSa Topdra @ Notia EAAGSa
‘EkTeton Oeppoknniou 10 ha ‘EKTaon Oeppokniou 10 ha ‘Extacn Geppoknniou 10 ha
Méon Oeppokpaocia Neppdiiovtog 16 +/-116C Méon @eppokpeola MepifdAloviog 18 +/-90C Méon @eppokpaoio Neppdiloviog 20 +/-70C
20 +/-40C ErBupnt Beppokpaocia Kahhiépyeiag 20 +/-40C Enibupnti Beppokpasia Kaihépyetag 20 +/-40C

Etfjolo @eppd Qoptio
Etfigie Wuktiké Qoptio

5,221 MWh/y/ha
950 MWh/y/ha

Etioto Oeppuxo Qoptio
Etiglo Wuktiké Qoptio

2,530 MWh/y/ha
1,061 MWh/y/ha

Etfiowo @eppko Goptio
Emiolo Wuktikd Qoptio

512 MWh/y/ha
1,217 MWh/y/ha

»
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w
]

HyLepohoylakdg Mivag
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o S e a L e T o e e e L § 20 mm e e e ale el -—— El
s E g s g i g
£ LE: g 102 g 10 %
g — g g T — g - — T T H
S — g o = =
Z s — ~——_ H Gg i \\__ H § 5 e \\_‘ 2
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IxeSlaopog Grassroots

CFgh
‘Ecoda ano Mapaywyr
‘Ecoba amnd HAektplopd

1.00 -
8.64 MEfy
3.39 Mefy

HuépohayLakde Mrivag Hugpohoyakdg Mivac
Ixediaouog Grassroots Ixediaopdeg Grassroots
CFgh 1.00 - CFgh 1.00 -

‘Eooba and Napaywyn
‘Eooba and HAektplopo

8.64 M€y
2.96 Méfy

‘Ecobda ano Napaywyn
‘Eooba and HAektplopod

8.64 M€y
1.86 M€/y

HAgktpikn loxoc (

ZuVOAKES MwAROELG 12.03 M€/y

OpEx 7.49 MEfy
EBITD 4.55 MEfy
CapEx 17.90 M€
ROIgh  0.25-

1.00

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

MWe)

FUVOAKEG MWARCELG 11.60 ME/y FuvoAKEG MWAROELC 10.50 M€/y

OpEx 6.16 ME/y OpEx 5.02 M€fy
EBITD 5.43 ME/y EBITD 5.48 ME/y
CapEx 17.75 ME CapEx 17.65 ME
ROIgh  031- ROlgh  0.31-

1.00

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40 -0.40

HAektpiki loxic (MWe)

HAektpiki laxic (MWe)

Yyqpo 6.16. Xvykevipotikd onotehécpoto and tov oyedtocpd grassroots. Koaiiépysia
topdrag otn Bopeua, Kevipikn kot Notio EAAGSa.
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Ayyoipt @ Bépewa EMMGSa AyyoupL @ Kevrpur) ENAGda Ayyoipt @ Noua EMGSa
‘Extacn Oeppoknmiou 10 ha ‘EkTaon Oepuoknriou 10 ha ‘Ektaon Oeppoknniou 10 ha
Méon Oeppokpaola NepBarioviog 16 +/-110C Mzon Oeppokpacio Nepparroviog 18 +/-90C Méan Beppokpasio MNepiBarioviog 20 +/-70C
EmBupnt ) ola Kahugpyeag 21 +/-10C 1 Oeppokpacia KaAAEpyeiag 21 +/-10C EntiBupint Oeppokpaoia Kaliépyeiac 21 +/-10C
Errjolo @sppixd Qoptio 8,769 MWh/y/ha Etfjowo Oeppikd Qoptio 5,661 MWh/y/ha Etrjow Bepuxd Qoptio 2,808 MWh/y/ha
Etrgio Wuktikd Qoprio 1,962 MWh/y/ha Etrjolo Wuktikd Goptio 2,191 MWh/y/ha Etfjolo Wuktko Qoptio 2,516 MWh/y/ha
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HutepohoyLakse Mivag Hiepohoytaxde Mivag Hyepohoyuaxds Mijvag
Ixeblaopég Grassroots Ixebloopdg Grassroots Ixebiaopde Grassroots
CFgh 1.00 - CFgh 1.00 - CFgh 1.00 -
‘Egoba ano Napaywyr 8.64 MEfy ‘Eooda and MNapaywyn 8.64 ME/y ‘Ecoba anéd Napaywyn 8.64 MEfy
‘Eooba arnéd HAeKkTpLopd 4.50 ME/y ‘Ecoda amd HAektplopd 4.31 M€fy ‘Ecoba and Hhektplopod 3.97 M€fy
TUVOALKEG MWARCELG 13.14 M€y ZUVOAKES NMWAROELS 12.95 MEfy JUVOAKEC NMWANOELS 12.61 MEfy
OpEx 9.89 M€fy OpEx 8.42 MEfy OpEx 7.11 M€fy
EBITD 3.25 MEfy EBITD 4.53 MEfy EBITD 5.50 M€/y
CapEx  19.06 M€ CapEx  18.91 M€ CapEx  18.75 ME
ROIgh 0.17 - ROIgh 0.24 - ROIgh 0.29 -
1.00 LY Y — L — 100 ~-—-——- @ m e
0.80 0.80 ROIgh ~  ===== CFgh 0.80 ROlgh === CFgh
0560 060 Cutl ~ - = MPESR 050 Cutl = < = MPESR
- SRCO2 SRCO2
0.40 0.40 0.40
0.20 0.20 0.20
0.00 000 = 0.00
-0.20 -0.20 -0.20
-0.40 -0.40 -0.40

HAektpukr loxig (Mwe)

HAektpikr loxic (MWe)

HAektpukr loxig (Mwe)

Yyqpo 6.17. Zuykevipotikd anoteAéopata and tov oyedacpd grassroots. Koaiiépysia
ayyovplov otn Bopea, Kevrpum kot Notwo EAAGSa.
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Mpdovha @ Bépero ENAGS Mpdovia @ Kevepur EAMGSa Opdovha @ Noto ENMGSa
‘Ektaon Oeppoknmniou 10 ha ‘Ektaon Oeppoknriou 10 ha ‘Extaon Oeppoknmniou 10 ha
Méon Oepuokpacia NepipdAhovtog 16 +/-11aC Méon Bsppokpacia Neppaihovtog 18 +/-90C Méeon Oeppokpascia Mepdrioviog 20 +/-7oC
EmBupntr @eppokpacia Kahiépyelag 16 +/-80C EmBupntr Geppokpacio KaAhEpyerag 16 +/-80C EmiBupnt Oeppokpacio Kahliépyelag 16 +/-80C
Etfato Ogppikéd Qoptio 513 MWh/y/ha Etiolo Beppuxd Qoprio 0 Mwh/y/ha Etfigio Oeppko Goptio 0 MWh/y/ha

Etholo Wuktiké Qoptio 950 MWh/y/ha

Etrolo Wuktikd Doptio 1,061 MWh/y/ha

Etriolo Wuktikd Qoptio 1,217 MWh/y/ha
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Yyqpo 6.18. Zvykevipotikd anoteAécpata and tov oyedtacpud grassroots. Koaiiépysia
opaoviag otn Bopeua, Kevipikn kot Notio EAAGSa.
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6.6.5 Amoteréopata Zyedraopov Tpomomoinong Yorotapevng Eykatastaong (Retrofit
Design)

o 10 mpdPfAnua eméktoons e£omMoHoD 68 VELOTAUEVO OEPLOKNTIO TOL YPNCLLOTOLEL
AéPnta aepiov yo B€puavon, eetdommroav 000 cevapla. To Zevapo 1 agopd otnv
TPOCONKN HOVAOAG CUUTOPAY®YNG Yoo B€ppaven povo, Kot To Xevaplo 2, aeopd otnv
TPOcON KN HovAdag cupmapaywyng Yo BEppravon, kot Yokt aroppdenong Beppotntog yo
Yyo&n.

Ta aroteAéopata cuvoyilovtar oto Zymua 6.19. H enévdvon eppavileton otkovopkd
QOOOTIKY KOl 6T dV0 LeVAPLA, E TO OEVTEPO VA, EIVOL EPPAVDG O EAKVOTIKO divovTog
emotpof ROIcp, ™G T6ENG 0V 45% Yo povada THO 5 MWe, kabmg 1o Beppoknmio
ENOQEAEITOL OO TNV €MEKTAOT AElTOLPYIOG TOV KOTA TOVG BEPIvong PNVveS EVioyLOVTOG TO
etnolo €6080. Tov amd TG eMMAEOV TOANOELS NAEKTPIKNG evépyelag (3.39 ME/y) kat
npoiovtog (1.14 MEJY), evd mapdiinia egowkovopel 1.26 MEly, amd 10 amo@evyouevo

QLGIKO aEPLO TOL AEPNTaL.
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Xevapo 1 Xevapro 2
YHO & Aéfnrag YHO & Aéfnrog & YA Ogppotnrog
Ixeduoopoc Retrofit Ixeduaopnog Retrofit
CFchp 0.40 - CFchp 0.60 -
‘Eooba and HAsktploud 2.30 M€y ‘Ecoda amd HAektplopd 3.39 M€y
Ano Anodeuyopevo QA 1.26 M€/y Amo Anodeuydpevo QA 1.26 M€/y
Ao ErumAéov NwANoELg 0.00 M€/y Ao EmttmAéov NMWARGELS 1.14 M€/y
OpEx 1.69 ME/y OpEx 2.52 M€y
EBITD 1.87 M€y EBITD 3.28 M€y
CapEx 6.00 M€ CapEx 7.25 M€
ROIchp 0.31 - ROIchp 0.45 -
1.00 1.00
0.80 0.80
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Yyfqna 6.19. Anoteléopata oxedioaopov Retrofit yio 600 cevapia enéktaong eEomAicopod.

6.7 Zopumepaopato

H avéivon mov mpaypatomom)Onke amodeikviel 0Tt 1 EVEPYELNKT] KOl OIKOVOLUIKT 0ltOS00T)
evog Oepuoxmmiov, emmpedletor onpaviikd omd TN YEOYPAPIKN Tomobecian Ko TG
EMKPOATOVCEG KAUATIKEG GLVONKEG, TO €100G TOL MPOIOVIOG KOl TIS TPOOLOYPAPEG
KOAMEPYELOG, KO TIG TIHEG EVEPYELNG GE GLVOVAGUO LE TOLG UNYOVIGHOVS GTHPIENG TOL
otvovtat amd v [HoMreio.

H xepdopopia Tov Oeppoknmiov PeAtidveror oot Le TN COUTOPAYDYT, CVYKPLITIKA

LE TNV TePImTMOT oL Ypnoomoteitan povo AéPntag aepiov yuo 0épuavon. I'a v Khaowkn
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nepintoon KoAAEpyelog Topdtog otn Bopewo EALGSa og Beppoxnmio 10 ha, ) eykoatdotoon
pag povédag XHO 5 MWe, empépet emimAéov £6000 amd TIC TOANGELG NAEKTPIKNG EVEPYELOG
katd 8.76 ME/y, kot odnyei o 19% emotpoen g enévdvong. To evdeyOeEVo EvEPYNTIKNAG
YOENC LE YOKTEG aITOPPOPTIONG, OTOOEIKVVETOL L ATOOOTIKT OIKOVOULKA AVGT aEAVOVTOG
10 ROl and 19% og 25%. H mepiodog Aettovpyiog enekteivetal amd ToVG EVVIE UINVES GTOVG
dmdeka, evd ta. eTnola £60d0. avéavovtar amd 3.03 MElY oe 4.55 MEly, pe ) ypron ko
tov 0vo yuktov. H efowovounon mpwtoyevovg evépyewag Eemepvaer 1o 10%,
Katatdooovtag v povado XHO oty katnyopia vymAng amddoong, eved ot ektounég CO2
nepropilovrar kot 28%.

H depgvvnon g enidpaong g meployng Kot Tov €idovg koAAépyelag, £0e1Ee OTL
TPOTOVTO PE IKPO EMTPETOUEVO BEPUOKPAGIOKO 0POG KAAALEPYELNS, £YOVV LEYOADTEPES
EVEPYELNKES QTTOLTIOELS KOTA T1) OBPKELN TOV £TOVGS, EMNPEALOVTOG T UG TAGIOAHYNOT) TOV
eEomAlopol Kot T GLVOAKT GuuTeEPLPopd Tov Beppoknmiov. And ta Tpiat TPOIOVTA TOL
pereTOnKav, To ayyovpt ELPaviCel TIG TEPIGGOTEPEG EVEPYELNKES OVAYKES, EVOD 1 PPEOVAN
TIG MyOTEPEC,

Ta xivntpa mov divovial 6ToVG ¥PNGTEG CLUTAPAYWOYNG EXOVV UEYUAN EMIOPOCT] GTO
owkovoulkd omotéleopo g avdivons. H éxmtowon oty tyun euoikod agpiov kot ot
TPEYOVGEG EYYVUNUEVEG TIUEG Y10 AYPOTIKT YPNOT Eivor KOOOPIOTIKES OTY| T CTLYUY| Y10 TV
Tpo®Onon g te)voroyiog oTov KLASO TV Beproknioy, Kabdg xwpig tnv VTapEn TOVG, TO

EMEVOLTIKO PIOKO PEYOADVEL GNUOVTIKAL.
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YYMBOAA
A "Extaon Oeppoknmiov (ha)
CapEx YVVOAIKO apylko KOGTOG EMEVOVOTG (€)
C. Aavikn T niektpikng evépyetag (€/MWh)
Ceq YUVOAIKO KOGTOG evEPYELOKOD £E0TAGUOD (€)
Cegac Movadiaio k6otog e€omhopon Yokt amoppdenong Oeppotntag (ME/MWin)
Ceq,p Movadiaio kéotog e€omhiopod AEPnta puotkod aepiov (ME/MWi,)
Ceq,chp Movadiaio k6otog e€omiopod cupmapaywyng (ME/MWe)
Ceq,gc Movadaio k66t0¢g €E0mMGHOD YOKTH amoppdenong euotkov aepiov (ME/MWi)
Ceq,gn Koéotog e€omhopon Ogppoknmiov avd, povadoe empdaveiog (M€E/ha)
CFenp ZUVTEAESTIG XpNOLOTOINGNG GLUTAPAY®YNS (-)
CFyn Zuvtedeotig xpnoonoinong Oeppoknmiov (-)
Cy Aavikn T euokob agpiov (€/MWh)
Cyn Agrtovpyikd k6o10g Beppoknmiov (kdotog kaAléEpyeag) (€/Kg)
Cm.ac Koéoto¢ cuviipnong yokn anoppdenong Bepuotntog (€/MWh)
Comp Koéotog cuvtnpnong Aénta puoikod agpiov (€/MWh)
Cin,chp Kootog cuvtipnong copmapaywyng (€/MWh)
Crngc Koo1og cuvtnpnong yoktn amoppdenons euoikov aepiov (€/MWHh)
Cop Agrrovpyikd k66106 evepyetakob e£omhopov (€)
COP,, ZUVTEAEGTIG GUUTEPLPOPES WYOKTN amoppoPnong Oeppotntog (-)
COPFy, ZUVIEAEGTNG CLUUTEPLPOPAG YOKTY 0TOPPOPTIGNG PLGIKOD aepiov (-)
Cor Xovopepumopikn Tun TdAnong Tpoiovtog (€/kg)
Cutl Evepyelaxd Aettovpyikd KO6Tog avd povada tpoiovtog (€/kg)
E Etowa mapaydpevn niektpikn evépyeta omd cvpmapayeyn (MWh)
fgg’z Yvvtereotc ekmopndv CO;z oo v kavon euoikod agpiov (kg/MWh)

Ce(l)z Yvvtekeotc ekmopndv CO; amd to diktvo nAektponapaywyng g EALadag (kg/MWh)
G ATontoduevo mocd 11610 KOTOVAA®GTS puoikoy agpiov ord THOW (MWh)
Gan ATOQeLYOUEVO OGO KATAVAA®ONG PLOIKOV agpiov and tov Aéfnta (MWNh)

Gp AToTOOEVO TTOGO ETNOL0G KATAVIA®GNG PLGIKOD aepiov and Tov AéPnta (MWNh)
G Amo1toOpEVO TOGO ETNOL0G KATAVAAMGNS PUGIKOD aePiOv OO TOV YOKT ATOPPOPNONG

9 evokov agpiov (MWh)

j Ap1Bpog g nuépag tov €tovg, j = 1,2, ...365
M Méon etiota Topaymykomto Oeppoknmiov avd povadoe empavelag (t/y/ha)
MPESR  Acgiktng €£01kovounong Tpotoyevong evépyelag (-)
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P ac,auto

Pac

Pauto

Pb,auto

~

gc,auto

Prod
Qnp

Qnp,j

Qh,chp

Qh,chp, j

Qc,gc

Qc,gc,j

Qn
Qn,j
Qc,j
Qc,ac

Qc,ac,j

Qc,gc

Qc,j
ROIp,

ROy,

Ap1OUOg TOV NUEPOY AEITOVPYIOG TOV YOKTY OTOppOPToNg Bepuotmrag

Ap1Opog Tov nuepdV Agttovpyiog Tov epuoknmiov (-)

Emoo Aettovpyikd K66T0G ToL BEpOKNTLOL Kot TOL gvePYELNKOD £E0TAMGOD (€)
Hlektpikn 10y0¢ cupmapaymyng ot cuvovacTiKn Asltovpyia pe Tov AEPnTa Kot Yok
euoikov agpiov (MWe)

OepLukn w0y0G TOL YOKTN aroppoenong Oeppdmrog o€ avtdovopo cvotnuo THOW (-)
Oepukn 16Y0G TOL YOKTN amoppoenong BepudTnTag 6T GLVIVAGTIKN AglToVPYia LE TOV
Yok euotkov agpiov (MWi)

H\ektpikn 160G 100 0wTOVOROL GVGTHHATOG GVpTapoy®YNG (MWe)

Ogpukn 100G TOL AVTOVOLOV AEPNTO PLGKOD agpiov (MWi)

Oeppukn w0y0G ToL AéPnTa 6T cLVOLACTIKY Agttovpyia pe T cvumapaywyn (MWip)
Ogpikn 160G TOL AVTOVOUOL YOKTT AIoppOPnone euoikod agpiov (MWi,)

Oepuikn w0xdg TOv WYOKTN dEPlOV OTN GLVOLOGTIKY Aettovpyiol He TOV WOKT
anoppoenong Beppotmrog (MWin)

Etioia mtapoaymykotnta tov Ogpuoknmiov (t/y)

Etola oeéhun Bepuikn evépyeta mov mapdyel o AEPntog puoikod agpiov (MWh)
Qeéhpo Bepikd @optio mov KoAOTTEL 0 AEPNTOG QUGIKOD agpiov TNV MUEPQ
Jj (kw)

Etioa @@éhun Beppukn evépyeto mov mapdyel | copmapaywyn (MWh)

Qeélpo  Oepukd  @optiov  mOLV  KOADTTEL 1 COUTOPOYOYH TNV  MUEPQ
Jj (kw)

Etota @@éAun yoktikn evépyeta mov Topdyet o yokmg aepiov (MWh)

QeéMpo  Yoktikd  @optio  wov  KOAOTTEL O  WOKTNG ogpiov TNV muépa
Jj (kw)

YuvoAikn ethota amattobuevn Oepuikn evépysia (MWh)

Amartovpevo nuepnoto Beppikd poprtio (KW)

Amartovpevn nuepnoto yoktiky evépyeto (KW)

Etmoto o@éAiun yoktiky evépyeto mov mapdyet to EHOY (MWh)

QEEMUO YOKTIKO POPTIO TOL KOADTTEL O YOKTNG amoppoenong Oepuotrag v nuépa
j (kW)

Etolo o@éun yoktikn evépyeto mov mapdyet o yoktng agpiov (MWNh)

Amoutoduevo nuepnoto Yoktikod eoptio (KW)

Emotpoen g enévdvong coumapoayoyne (oyediacpdg retrofit) (-)

Emotpon g enévdvong Oepuoknmiov (oyedaocude grassroots) (-)

Emota e€ocovounomn Aoym copmapaywyng (oxedioouog retrofit) (€)
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AC,

AC,
AS

AT,
Mb
Me
Ner
Ntn
51

(%)

Emoieg moAncelg tov Beppoknmiov (€)

Méon nuepriola nAtaky aktvoPolia oe opridvtio eminedo katd v " nuépa Tov £Toug
(KWh/m?)

Méon etfiolo T TG OAKNG MUEPNOLOG NALIKNG akTivofoliag og opildvTio eminedo
(KWh/m?)

Agiktng e&owkovounong ekmopndv €0, Moy® cvumapayoyng (-)

Méon nueprioa Oeppokpacio Teptpdiiovtog kotd ™y " nuépa tov étovg (°C)

Méon emiota Beppoxpacio nepiparirovtog (°C)

Méyiot anartovpevn Beppokpacio kaAliépyetog (°C)

EMdyiot amattovpevn Bepuokpacio kodliépyetog (°C)

Ap1Opog g nuépag Tov £Tovg ue ™ xounAdtepn Bepuokpacio mepifdrlovrog (-)
Ap1Budg g nuéPO Tov £TOVG pe TN YaunAdTEPN Aok aktivoBoiia (-)

TUVOAKOG GUVTEAEGTHC petapopdc Oepuomrog tov Oeppoknmiov (KW/m?K)
AmoppoentikdtnTa Tov Oeppoknmiov (-)

[Ipocadénon oy T TOANONG NAEKTPIKNG EVEPYELNS Yol OYPOTIKY] XPNom
(€/MWh)

‘Exntoon oty Tiu gueikod agpiov yia ypnon cvpmapaynyng (€/MWh)

Emowr petafoin tng péonc muepnotlog nAlokng axtivoPforiag oe opldvtio
eninedo (KWh/m?)

Etioto petapolrn tng Oeppokpaciog mepifdrrovrog (°C)

Oepkn anddoon AéPnta (-)

Hlextpikn anddoon cvumopayoyng (-)

Méomn niektpikn omoddoon diktvov otnv EAAGSa (-)

Ogpuikn om6d00n cupmapaywyns (-)

AlamepotdHTTO TOV KOAOUUOTOG TOL Bgppoknmiov (-)

Awmepatdtnto TV EMIPOcheTov KAADUHOTOC TOV Ogppoxnmiov T Oepuéc

Nuépeg (-)
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1.

YOUTEPOONATO,

210 mAaiclo g OWokToplkng SwtpiPng  mpotdbnke évag  amAomomuévog Kot
AMOTEAEGUATIKOG UNYAVICUOG OELOAOYNONG TNG EMEVOLTIKNG KOl AEITOVPYIKNG PLodctoTnTog
LOVAS®MV GUUTOPAYMYNG, KOl £YVE pio. GLUGTNUATIKY] SLEPELVNON TNG ENIOPAGNS TOVG GTNV
OLKOVOUIKTY], EVEPYELNKT] KO TEPPOALOVTIKT) GLUTEPIPOPE cVYYpOoveV Beproknmioy.

O éheyyog Procyotmrag Paciotnke oto Lrabucpévo Kootog Iapaywyng Hiektpikng
Evépyeiag (LCOE), ot mpaypoatomombnke ouykputikd pHe TPELS  EVOAAOKTIKOOG
GYNUATICUOVGS Yo B€ppaven Kot Yo&n. O unyoviclds EQApPLOGTNKE Y10 TNV TEPITTMON TNG
EALGSag, Bempmvtog Aovikny T Quotkod aepiov Kot MAEKTPIKNG evépyelog ton pe 40
€/MWh ka1 120 €/MWh avtictotya, evd o Kivntipog mov emléydnke Aoym g gvpeiog
xpNoNG tov, Mrav M unxavy eowtepikng kavong (MEK). H mpotewvdpevn cuykpriky
a&lohdynon, uropet va epapproctel og omoadnToTe YOPa ™S Evpdnng, av eivat yvootés ot
TILEG EVEPYELAGS, 1) YPNOUYLOTOLOVEVT TEYVOLOYIQ, KOl T) KATOVOUN TOV BEpUIKOV (pOPTIOV TNG
perétng mepintoong. Aoppdvovrtog vroéyn TIC TOPATAVE TOPAd0YES, To Pacikdtepa
ocvumepdopoto cuvoyilovtal o¢ eENG:

e Amod TOoVG TPEIG GYNUATIGHOVS oV eetdotnkay, To peyoivtepo LCOE (114 €/ MWh)
VTOAOYIOTNKE Y10 TNV TEPIMTOGT TOL 1| GLUTAPAY®YN VITOKAGTA avTAio BeppotnToag,
EVO TN IKPOTEPT TIUN TOPOVCINGE O CYNUATICUOG Le TOV AEPNTa aepiov Kot NAEKTPIKO

yoktn (LCOE=99 €/MWh) avtiotoya, kobotdviag Tnv mp®OTN EUGOVAOS TO
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OVTOYOVIGTIKY TEYVOAOYiO EVOVTL TG GUUTOPAYMYNG, AGY® TOV LYNADY TG TEYVIKOV
amodocemV o€ BEpavon Kot Yyosén.

e H avdivon gvacOnciog anédeiée Ot amd TIg TEYVIKEG TUPAUETPOVGS, O NAEKTPIKOG KOl
Beppikdg Pabudc amddoong g HOVASOS GUUTOPAYWOYNG EMNPEACOV GTO UEYOADTEPO
Baduo v tyun tov LCOE, evd amd TiG 01KOVOUIKES TAPAUETPOVS, KPIGULOTEPES TV Ol
TIHEG AYOPAS MAEKTPIKNG EVEPYELNG KO KOWGIHOV, KaBMG miong Kot T0 HEGOGTAOUIKO
KOGTOG KEPAAAIOV.

e H ovykpion tov LCOE pe v tiun ayopdg nAekTpikig evEPYELas, £0€15€ tia YPOUUIKD
oY£0M OVOUESO OTIG TIEG EVEPYELOG (MAEKTPIKNG Kol LGLKOD 0gpiov), 1 omoio 001 yNcE
otV avanTLén €€1I0MGEMV EAEYYOV KOl KATAGKEDT YOPTAOV OIKOVOUIKNG Ploactudtntog,
OmoL VodelyOnKavV 01 GLVIVAGHOL TILAOV Yo TOVG 0oiovg o1 e&gTaldevol oynuaTicpol
eivan Provoor  un: (a) emevovtikd, (B) Aertovpykd yio 0éppaveon, (y) Aertovpyikd yio
yogn.

o Me 11 TpEYOVGEC TIUEG EVEPYELNG, T EMEVOLOT TNG CLUTAPAYWYNG TPOEKLYE OPLOKY|
CLYKPITIKA PE TIG GVUPOTIKEG TEXVOAOYIEG TV AEPNTOV KOl YUKT®OV (MAEKTPIKOV Ko
QLGIKOV aeplov), kol un Pudoiun cvykprtikd pe v oviAla Beppomtoag. Qot6c0
Aertovpyikd, 1660 Yo BEppavon 6o kot yo yoén, pio veretdpuevn povadao amodeiydnke
o€ OAEG TIG TEPMTMOELS PLOGIUN.

e [Ipoékuye 011 Yy va katootel PUOCIUOG EMEVOLTIKA O GYNUOTICUOG HE TNV OvVTAQ
BeppotTog, amontobhvrol apKeTE VYNAES TILEG OYOPAS NAEKTPIKNG EVEPYELNS QKOO KoL
YL YOUNAES TYHES PLGIKOD OEPIOV.

o ATd TIC €01KEG TEPMTOGELS OV EEETAGTNKAV, QAVIKE OTL ENEVOVCELS GE GLGTILLOTAL
GLUTAPOY®YNS etvar KepdopOpeg dtav TPoopilovtal Vo AEITOVPYNGOVY OTTOKAEIGTIK( Y10
Béppravon ko vrokafiotovv AéPnta aepiov. AvtiBétmg,  xpNon TETOIV GLGTNUATOV

povo yio yoén kpvPet ToAD PeyoAdTEPO EMEVOVTIKO PicKO.

o tov oxedlacud GLOGTAUATOS GULUTAPUY®YNG NAEKTPIOHOD Oepuotntag Ko Wyoéng,
SotvmmOnke: (o) LETEOPOAOYIKO LOVTELO Y10, TOV VTOAOYIGUO TNG Nep oG Oeppokpaciog
epPdArlovToc kol NAoKkNg aktivoPfoAiag katd ™ Odpkelo Tov étovg, (B) pabnpoticd
HOVTEAO Y10 TOV VTOAOYICUO TOL MUEPNOOL Oepuikod Kol YukTiKoD @OPTIOL TOL
Beppoxnmiov, (B) pabnuotikd Hoviédo yio TNV TPOGOUOImoN AEITOVPYING TOV EVEPYELOKOD
eEO0MAMG 0D, Kol TOV TPOGIOPIGHO TOV ATOITOVUEVOL HEYEDOVE KOl KPIGIL®MVY EVEPYELOKADY

Kot TEPIPAALOVIIKADOV OEIKTAOV, (8) OIKOVOUKO HOVTELD Yo TV a&loddynomn g enEVOLONG
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Xounepdopoto

OV APOPd aPeVOS TOV GYedAGHO VEOL Beppoknmiov poll pe Tov oxedloopd evePYELKOD
eEomMool, Kol AQETEPOL TO TPOPANUO TPOTOMOINGONG VOICTAUEVNG OEPLOKNTIOKNG
gyKatdotaongs, pe v tpocinkn ZHOW o1o vdpyov cupPotikd evepyelakd cOGTNLA.

H mpotetvopevn né0odog epaploOcTKE AMOTEAEGLATIKA G TPELS TEPLOYES TNG EALGSOG

HE JLOPOPETIKG KAYLOTIKG YOPOKTNPIOTIKA Kot TPl TPOIOVTO e OOPOPETIKEG GUVONKES

KOAMEPYELOG, 0ONYDVTOG 6T0 EENG CLUTEPACLATOL:

e H enidpaon tov amoutoduevov Oepprokpaciokod 0Povg KAAMEPYEWNGS Yo KAOE TPOiOV
KO TOV KAPOTIKOV GVVONKOV, amodeiydnike KabopioTikn 1060 yio T S106Tac1oAdynon
TOV EVEPYELNKOV EEO0TMGIOD, OGO Kol Yo TV KEPSOPOopia evoc Bepproknmiov.

e AmoO ta mpoidvta mov PEAETHONKAV, TIG HEYOADTEPES OEPKESG KOl WYUKTIKEG OTOLTIOELG
mapovcioce To ayyoupt otn Bopeta kot Notia EAAGSa avtictorya, éxovtag to pikpotepo
amoutoOHeEVO BeproKkpaclaKkd e0POg KOAMEPYELNS.

o Me 115 emikpatoHoeg cuVONKeG ayopdc otV EALGSa Kot TG oYeTIKEG TOAMTIKEG OTNPIENG,
N ovumapoymyn yw Bépuovon mpoékvye pio KEPIOPOPA ETIAOYN Y10, TOVG KOATOYOVG
oLYYPOVOV OEPUOKNTIOK®OV HOVAS®V, KOOMG TEPLOPICE CNUOVIIKG TO AELTOVPYIKO
KOGTOG UEWOVOVTIOG Tn YPNon Tov ovpPotikod AEPnta agpiov, Kol TPOCPEPOVTOS
emmpdcheta £6000 OO TNV TOANGT NAEKTPIKNG EVEPYELNG.

o H evepyntikn yHén pe yoxteg amoppoenong av kot dev epappodletal, odynoe oe adénon
Mg KEPOOPOPIag AOY® NG EMEKTAONG TEPLOOOV AgLTOVPYinG KaTd TOVg Beptvolg Pnveg,
KoL TG 00ENGNS TNG ETNOLAG TOPAYOYIKOTNTOG TOL Oeppoknmiov. Ewdwd otny mepintwon
TPOTOMOINGONG  VOIOTAUEVNS  €YKOTAGTOONG, T TPOocHnkn okt omoppdPNong
Beppomrog abEnoce 10 TOGOCTO EMGTPOPNS TNG enévovong katd 14%, oe oyéon pe v
EVOOUATMON TNG SLUTTAPAY®OYNG LOVO Yo BEppavon.

e Evdeiktikd o€ Oeppoxnmio éktaong 10 ha, n emhoyn povadag cvumoapoyoyng 5 MWe kot
N tavutdypovn yprion THOY kot cupPartikov eEoniiopol 0éppavong kot yoéng pe Aépnta
Kol Yokt omoppdenong aepiov, £3moe PEATIGTO OWKOVOUKO OMOTEAECUO. GTOV
oxedwopnd véag eykatdotaong (grassroots design), yuo KoOAMEPYEW TOUATOS OTNV
Kevtpun kot Notia EAAGSa, kKabdg kot yio kaAlépysia epdovrag otn Bopeia EALGSa,
pe ROI=31%.

e To peyaAvtepo 1060010 e£otkovounonc tpwtoyevoug evépyetag (MPESR=12%) kot CO>
(SRCO2=32%) vmoloyiotnke yio TV KaAAEpyelo. Topdtag otn Bopeia ko Kevipun

EALGSa, avticTotyo.
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Kepdrao 7

¢ [0 omolodnToTe péYeBog LOVAdAG GUUTAPAY®OYNG, Ol OEIKTEG £0IKOVOUNONG EVEPYELOG
kot CO2 mpoékvyav Betikol otic tpelg e€eTaldpeveg meployéc, Yoo TNV KOAMEPYELX
TOUATOG KoL 0LyYOUPLOV.

o H koAAiépyela epdovrog omodeiyOnke PLeV GUUEEPOVGA OIKOVOULKE GE OAES TIC TEPLOYES
g EALGOaG SivovTag apKeTd tkavomomTikes amodocels g tdéng tov 30%, giye wotdcso
TN YEPOTEPT EVEPYELOKT CLUUTEPIPOPE GLYKPITIKA HE T GAAL 000 TpoidvTa, Adym TV
TEPLOPIOUEVOV BEPLIKDV OVOY KDV KOAMEPYELQG KO TNG UNOEVIKNG omaitnong o€ A&Pnta.

o Kpiopudtepeg otkovopIKEG TOPApPETpOL Yoo TNV Kepdopopia tov Beppoknmiov ftav ot
TIHEG EVEPYELOG, KOl Ol EMOOTNGELS TOV OIVOVTAL GTOVE XPNOTEG CLUTOPUYMYNG LE TN
HOPON EKTTOONG GTNV TN ayopd UGIKOV 0epiov, Kol adénong oty T TOANGNS

NAEKTPIKNG EVEPYELQG.

2uvoyilovtog, TO YEVIKO GUUTEPUGLO. TOV TPOKVATEL OO TNV TApovoe SOOKTOPIKY
SwTpipn] etvan 6t1 o€ emimedo Asttovpyiog, emiPefordvETAL 1) GNUAVTIKE GUVEIGQOPE TNG
GUUTOPOY®YNG OTN UEI®ON NG KOTAVOAGKOUEVNG TPMOTOYEVOVS EVEPYELNG KOl GTOV
TEPOPIGUO TOL Agltovpykod koOctovg. H dieicdvom g teyvoroyiog otn yopa HoOC,
dltnpeital 6e oXeTIKA YapUnAd eninedo cLYKPLITIKA pe TV vroAoimwv Kpatdv-Meldmv.
Boaowdg mapayovtag aivetor va eivor n aotdOelo Tov TGV EVEPYELNG KOL TO, VYNAL 0Py Kd
k6ot TG emévovonc. [apd to dvouevég emevovTikd meptBdAlov mov emkpatel uEpL Ko
ONUEPD, TPELG LEYAAES BEPUOKNTIOKES EYKATACTACELS EXOVV EMAEEEL TN GLUTAPAYOYT OG
K0P TEYVOAOYiD YioL TNV KAALYN TV BEPUIKADV TOVG OTALTICEDV.

OepOVTOC OTL N OTOKEVIPOUEVN TTapay®YN evépyelag Ba mailel onuavtikd poro Ta
endueva xpovia AapPavovtag vroyn kot tic Evponaikéc meptpariioviikég deGUEVCELS, LE
TNV LIBETNON TOV KOTAAANA®V TOMTIKOV GTHPIENG KOl TN LELMOT] TOL EMEVOLTIKOV PiGKOV,
elvar PéParo 611 M ovppetoyn g ovumapaywyng o avéndei, xabmg oloéva kot

TEPLGGOTEPOL XPNOTES B ETPELOVVTAL OO T AELTOVPYIN TNG.
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