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TiaTi v a trrpacpcb o r n v nAiaKq s v e p y s i a ; 

Ha va KOAUIIJETE Quo TOUAOXIOTOV avayKEc;. Tr|v avdYKn oe EVEpyEia KOI THV avayKn va 
npocTaTEirrei TO nspipdAAov. KdBs KiAopaTcopa nAsicrpiapou nou npopnGEudpacrrE and TO 
5IKTUO KOI napdyETai and opuicrd Kauaipa, Empapuva T H V aTpdacpaipa LIE 

Eva TouAdxiOTOv KIAO dioEadiou TOU dvBpaica. To 5ioE.d5io TOU dvBpaica Eivai, coq 
Yvcoardv, TO anuavriKOTEpo "a£pio TOU BEppoKnniou" nou auppdAAEi one; 
EniKiv5uv£q KAipanK£q OAAOYEC;. H arpocpii anq KaBapsq nr\\eq evepyewq, dncoq 
H nAiaKii, anoTEAd Trj povrj 5IEEO5O y\a Tnv anoTponrj TCOV KAipaTiKcov aAAaycov nou 
anaAouv of|p£pa TOV nAavnjri. EninAsov, n XPhan Tn.q r|AiaKr|q EVEpyaaq 
auvEndYETai AIYOTEPEC; EKxiopnEq dAAcov EniKiv5uvcov puncov (dncoc; TO 

KapKivoYdva piKpoacoparlom, TO oEd5ia TOU aĉ cbTou, oi Evcbaaq TOU Gdou, K.An). 
Oi punoi auToi EnicpEpouv aopapEq BAdfteq OTnv UYEIO KOI TO n£pi|3dAAov. 

Zupcpspei n nAiaKr] e v s p y s i a ; 

Nai, anq nEpinTcbaaq EKEivEq dnou napExovTai KivnTpa KOI undpxa E,£Kd9apn 
no Am Kn. cmipiEriq Tnq nAiaiaiq TEXvoAoYiaq. "Crrav, y\a napdSaYpa, napEXErai Eviaxupivri 
Tipii Tqq ncoAouLiEvnq nAiaKiiq KiAopaTcbpaq (oncoq laxua onrn xebpa paq), TOTE , O 

KOTavaAcoTriq oxi povo KOVEI andapEan. Tqq En£v5uan,q aAAa EXEI KOI Eva AOYIKO K£p5oq 
and T H V napaYCOYH Kai Tpocpo5oaia npdaivnq £V£pY£iaq OTO 5!KTUO. I n q 
nepinTcoaeiq ndAi TCOV auTdvopcov cpcoTopoATdiKcbv aucrrnpdTcov ae ecpappoYEq 
EKTdq S I K T U O U , n avTaYcovionKii TExvoAoyia eivai 01 navdKpipEq OTH AeiToupyia Touq, 
9opuBcb5Eiq KOI punoyoveq nAeKTpoYEvvrrrpiEq, ondTE TO cpcoTopoATaiKd dvai pia 
aupcpipouaa EvaAAaKTiKii Auar|. 
Ta Kpmipia dpcoq 5EV npEna va dvai pdvo oiKovopiKd. r rnv KaBriMEpivn paq Scor) Kdvoupe 
EniAoysq nou 5EV unoAoYiqouv OUTE TO Kdoroq OUTE TO X P ° V ° anda|3£anq. 
'Crrav eniAEYOupE n.x- eva aKpiBd Kavans OE ax£ar) M£ £va cp0r|vdT£po nou 5EV 
iKavonoid TO YOUCTO paq, npocpavcbqTO KpiTiipio Eivai aiaBirnKO Kai 0x1 OIKOVOPIKO. 
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Ta cpcoTopoATa'iKa, dncoq KOI 6Aa oyeSdv TO npo'idvTa, nepa ano EVEpyaaKsq unnpsaieg 
npoacpspouv KOI pia A>npoon9£pEvn aEja", n onoia 9a npEnEi va AappdvETai un' dipiv OTOV 

unoAoyiqoupE TO Kdoroq Touq. 'Crrav ^EKivqaE, yia napdoaypa, n ayopd Tnq 
KivnTn.q TnAEcpcoviaq, n TnAEcpcoviKti povd5a KOOTI^E 30-40 cpopEq nEpiaadTEpo and T H V 

avTioToixn T H C crraGEpnq TnAEcpcoviac,, TO 5E Kdcrroq tartaric, TCOV KIVHTCOV HTOV ox£5dv 
anayopEUTiKd yia TO psao KaTavaAcoTn.. Ki dpcoq, OE AiydTEpo and pia 
5£Ka£Tia, TO KIVHTO TnAEcpcova KOTEKTn aav TIC; 5i£9vdq ayopEq, aKdpn KOI 

EKEivEq nou 9a xapaKTT]piqap£ Ml avan-ruypEVEq. AKdpn KOI anpspa n Tipn 
Tnq povd5aq Tnq KivnTiiq TnAEcpcoviaq dvai noAAanAdaia Tnq avn'aToixnC 
crra9£pnq. Ki dpcoq oi KoravaAcoTEq nAnpcbvouv npd9upa OUTO TO EnmAEOv Kdoroq. 
nan"; Ma yiaTi TO KivnTd npoacpEpouv EUEAIEJO KOI unqpEaiEq nou 5EV EXEI n araQepf] 
TnAEcpcovia. AuTii n npooTi9£p£vn aEja Tnq KivqTiiq TnAEcpcoviaq, 5iKaioAoy£i TO uipnAd 
Kdcrroq Tnq KOI por|9na£ Tnv Taxda avdnTuEri Tqq. 
AvTiaroixn KOI iacoq mo KpauyaAEa Eivai n nspinTcoan TCOV EpcpiaAcopEvcov 
vepebv. 'Eva AiTpo EpcpiaAcopevou vepou KOOT^EI enrnv EAAd5a KOTO peao dpo 1,350 
cpopsq n£piaaoT£po and Eva AiTpo v£pou ppuanq! Ki dpcoq, n ayopd TCOV EpcpiaAcopEvcov 
vEpcov au^dvErai auv TCO xpovco. ITaTi; 'Ox' yiaTi TO spcpiaAcopEvo vspd unEpTEpd as 
noidTnTa and TO VEpd Tqq ppuanq. Tiq n£piaadT£p£q cpopiq, n noiOTr|Ta Eivai i5ia. Eivai 
yian' TO EpcpiaAcopevo VEpd napsxei pia (KaAcbq n KaKcbq evvooupevn) npoon9epevn aEja 
nou KdvEi Touq KaTavaAcoTeq npd9upouq va Ep5euJ0uv TEpdana auyKpmKd noad yia Tnv 
KTrjon TOU. 
Tnv npocrn9epevn aEja TCOV npoidvrcov Tnv avac/rrd KOI Tnv EKXipd OXE56V 

ndvTa o KaTavaAcoTiiq. EmAeyoupe £va aKpipd KavanE n. eva aKpipd auTOKi'vnTo ae axear\ 
ue eva cpBnvoTEpo nou KOVEI npaKnKd TT|V i5ia 5ouA£id, yiaTi paq apsaa nEpiaadTEpo, 
yiaTi paq napExa nEpiaaoTEpn aacpdAEia h Kupoq, yian' anAd EXEI yia paq pia 
npooTi9£p£vn aE,ia. Kai oxi povo nAnpcovoups aSiapapTupnra TO unEppdAAov 
Kdcrroq, aAAa ouSdiOTE avapcoTidpacrrE av KOI ndTE KdvoupE andaPEan Tnq EnEvQuanq 
paq. 
To i"5io 9a Enpene va laxuei KOI yia TO cparroPoATa'iKd. 'ETOI 5EV dva i ; 

ndx ; AEUOupye i ; 

To nAiaKd epeoq dvai ouoiacmKd piKpd naKeTa evepyeiaq nou AeyovTai 
cpcoTovia. Ta cparrdvia nepiexouv 5iacpopenKd noad evspyaaq avdAoya p£ TO 
pr|Koq KupaToq TOU nAiaKou cpdapaToq. To yaAdcjo xpwpa n TO un£pico5£q n.x- EXOUV 

nEpiaaoTEpn EvspyEia and TO KOKKIVO ii TO unspu9po. OTOV Aomdv TO cparrdvia 
npoaKpouaouv OE £va cpcoTopoATaiKd OToixdo (nou dvai ouaiaanKd Evaq "npiaycoydq"), 
aAAa avaKAcbvTai, aAAa TO Bianspvouv KOI aAAa anoppocpcbvTai and TO cpcoTopoATaiKd. 
AUTO TO T£A£UTaia cpcoTovia dvai nou napdyouv nAEKTpiKd pEupa. Ta cpcoTovia OUTO 

avayKdc^ouv TO nAEicrpdvia TOU CPCOTOPOATOIKOU va p£TaKivn9oiiv OE dAAn 9san KOI coq 
yvcocrrdv o nAEKTpiapdq 5EV EI'VOI TinoT£ dAAo napd Kivnan nAEKTpovicov. I ' auTri 
Tqv anAr| apxh Tnq cpuaiKiiq Aomdv paaifeTai pia and Tiq mo £E.eAiypeveq 
TexvoAoyieq napaycoynq nAEKTpiapou anq pspEq paq. 
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EEpiKeicoan, ue THV opoAoYia 

*<i3TopoATai'KO <paivdp£vo ovopdc£rai n dpEon, p£TaTponr| Trie; r|Aia«<r)(; aKTivopoXiac, OE r)A£icrpiiai TOOT). 

noXXa; <pop£C., via EUKoXia, xpnaiponoiErrai r) auvTpnan. <I>/B Yia wi XEETI "(parroPoXTaTKd" (photovoltaic - PV). 

c&uTopoXTaTKO OTOIXEIO (PV cell): H ntefcrpoviKn 5idTa£n nou napaya nXacrpiKii EVEpyaa OTOV SEXETOI 

aicrivopoXia. AEYETCH aicopa <pa>TopoXraiKd Kirrrapo o qJWTopoXTai'Kn, Kut|iEXr). 

0<OToPoATaiK6 nXaioio (PV module): 'Eva auvoXo <pa)TopoXTaTiai)v OToix£io)v nou Eivai n̂ EicrpoviKd 
auv5£5£M£va. ATOTEXE! TT| BaoiKti Sopuch povdSa Tpc. cptoToPoXTalKiiq yEwnTpiac.. 

(DUTOPOXTOTKO navEXo (PV panel): 'Eva f] nEpiaaoTEpa qKOTopoXTalicd nXaiaia, nou EXOUV 

npoKOTaoxEuaoTEf KOI auvappoXoyn8£i a£ Eviaia KaTaaKEuij, ETOipn. via va EyKtrraoTa8Ei OE cptoToBoXraiKn £yKaTdcrraoT|. 

<t>arropoXTa?Kn. ouoroixia (PV array): Mia opdSa and (payrropoXTaiKd nXaioia n naviXa p£ n.A£KTpiKn 
aXXnXoauvSEOT), Tono8CTT|p£va auvti8&»c a£ KOIVTJ KaTooxEurj cnf|pi!;r|C,. 

*(i)TopoXTaiKî  YEwiiTpia (PV generator): To 
Tprjpa piac. (paiTopoATaTicric, EVKaTdoTaaric. 
nou nEpiExa (ptoTopoATaiicd OToixaa Kai napaya 
OUVEXEC; p£i>pa. 

AvTiaTpoqjeac. n, pETOTponEac. (inverter): 
HXEKTpoviKn ouaKEur) nou pETOTpaia TO 
OUVEXEC. pEilpa OE EvaXXaoadpEvo. 
Pu8piornc; tpopnoric; (charge controller): IUOKEUH nou xpnoiMonoiEhrai at airrdvopa ouenfipaTa yia va puBpî Ei Tr| 
cpdpTian, Tuv ouoa«p£UT<bv. 

kW (KiXopdr): povdSa loxuoc. [1 kW = 1.000 Watt, 1 MW (psyapdT) = 1.000 kW] kWp 
(KiXopdT niK-peak): povd5a ovopaaTiKnc IOXUOC.TOU cpayropoXTaiKou (i5io pE TO kW) kWh 
(KiXopaTtapa): povdSa EVEpyEiac. 

4 and 33 



r i aT i v a 5iaA£cjco T O cpcoTopoATaiKd; 

'Orav Ta cpcoTopoATaiKd EKTEBOUV aTr|v nAiaKn. axnvoBoAia, peraTpEnouv sva 5 - 1 9 % ir\q 
nAiaxriq EvspYEiaq as nAEKTpiKn. (pE TT| anpspivn, TExvoAoyia, n onoia 
ndvTcoq PEAncbvErai). To ndao aKpiBcbc. Eivai OUTO TO noaocrrd E^apTcrrai ano T H V 

TExvoAoyia nou xpqcnponoioupE. Yndpxouv n.x. TO AEyopsva povoKpuoTaAAiKd 
CptOTOPoATO'lKd, TO noAUKpuOTOAAlKd CpCOTOPoATOIKd, TO CpCOTOpoATOIKd "AEnTOU 
upEviou" (thin-film, dncoc; Eivai Ta dpopcpa [a-S i ] , TO pitcpopopcpiicd [p-Si ] , TO 
CIS-CIGS, CdTe, K.An). H EniAoyn TOU Eidouq TCOV cpcoToBoATa'iKcbv Eivai auvdpTnan 

TCOV avayKcbv, TOU SiaBEOipou X"bpou h atcdpa KOI Tnq oncovopiicriq suxspsiaq TOU 

XPhoTH- . . 

ZuyKpiTiKoq nivaKaq cpcoTopoATa'iKcbv TEXVOAOYIOJV 

TYnoi 
'Aerrrou upeviou' 

q 'Thin Film' 
noAuKpuaraAAiKd MovoKpuoTaAAiKd 

Eucpdvian, 

AnoSoan 
avd povdSa 
£ni<pdv£iac, EnicpdvEia 
avd kWp * 

a-Si: 4,5-6,5°/ 

11-16% 11-19% 
CIS-CIGS: 6-12% 

CdTe: 6-11% 

9-25 rru 7-9 mz 5,5-9 m 

p-Si: 8-9% 

flapd5Eiypa EUKaprrrau tpcirroBoATai'Kou TEXvoAoyiac, CIGS (thin film) 
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"OAa TO cpcoToPoATdiKa navTtoc. poipd^ovrai TO napaKOTco nAEovEicrripaTa: 

pr|5£viKn punavan. 
aBopuPn AeiToupyia 

aEjoniaria KOI pEYdAn didpKEia t̂oiic; (nou cjenEpva TO 30 xpovia) • 
an£c;dpTnon and THV Tpocpo5ooia Kauoiptov yia nc; anopaKpuapsvEC. nspioxEc; • 
5uvaTOTr|Ta EnEKTaanc. avdAoya pE nc; OVOYKEC; 

EAdxicrrn auvrripnan 

Ta cpcoTopoATaiKd auvEndYovrai anpavnKd ocpEAn. y\a TO nEpipdAAov KOI THV 
Koivcovia. OcpEAn Y'a TOV KaTavaAcoTti, Y'a TIC; OYOPEC; EVEPYEIOC; KOI Y'a TH 

picoaipn. avdm-uEn.. 

Ta cpcoTopoATaiKd dvai pia and TIC; noAAd unocxdpsvEc; TEXVOAOYIEC; THC, VEOC; snoxnc; nou 
OVOTEAAEI OTO x&po TTJC; EVEPYEIOC; . Miac; viae, Enoxnc nou 8a xapaKTrjpiqeTai oAoeva KOI 

nEpiaadTEpo and TIC; PIKPEC; anoKEVTpcopEVEc; EcpappoYEc; OE sva 
nEpipdAAov an£A£u8£pcopEvn.c; aYopdc;. Ta piKpd, EUEAIKTO auoTnpaTa nou pnopouv va 
Ecpappoorouv OE £nin£5o KaToiKiac;, EpnopiKou KTipiou h piKpou ora8pou 
nAEKTponapaYCOYnc; (dncoc; n.x- TO cpcoTopoATaiKd, TO piKpd auarnpaTa aupnapaYCOYHC./ oi 
piKpoTouppnivEc; KOI OI KUIJJEAEC; Kauoipou) avapEVETai va KaTaKTiiaouv Eva anpavnKd 
p£pi5io Trie; £V£pY£iaKn,c; ayopdc; crra xpovia nou EPXOVTOI . 'Eva EnmAEov KOIVO OUTCOVTCOV 

VECOV TEXVOAOYICOV dvai n cpiAiKdnrrd TOUC; npoc; TO nspipdAAov. 

H nAiaKii EVEpYEia dvai Ka8apii, avEEavTAnni, nnia KOI avavEcbaipn- H 
nAiaKr) aicnvopoAia 5EV EAEYXETOI and Kavsvav KOI anoTEAd Eva avEEdvTAnTO Evxtbpio 
EVEPYEIOKO ndpo, nou napsxEi avEEapTnaia, npopAeiuipdnrra KOI aacpdAEia arnv 
EVEpYEiaKri Tpocpo5ooia. 

Ta cpcuToPoAToiKd, TO onoia pETOTpsnouv TT|V nAiaKii aicnvopoAia as n^EicrpiKd 
psupa, OECopouvrai TO iSaviKd aucmipaTa EVEpYEiaKpc; pETaTponriq KaOcbc; 
XPnoiponoiouv THV nAEOv 5ia8£0ipr) nriYH EVEPYEIOC; OTOV nAavrrrn. KOI napdYouv 
nAEKTpiapd, nou anoTEAEi THV mo xpnaipn uopepn. EVEPYEIOC;. 

Ta CpcoTopoATaiKd napsxouv TOV andAuro EAEYXO OTOV KaTavaAtOTh. KOI 

dpEan. npdapaan ara crroixEia nou acpopouv T H V napayopEvn KOI 
KOTavaAiaKopEvn E V E P Y E I O . T O V KaSiorouv ETCH mo npooEiaiKd OTOV Tpdno nou 
KOTavaAcbvEi TTJV EVEPYE IO KOI aupPdAAouv p' OUTO TOV Tpdno ornv op8oAoYiKii 
Xpiian KOI E^oiKovdpnan Trjc; EVEPYEIOC;. A E S O P E V O U on n napaycoYn KOI 

KaTavdAcoan TOU nAiaKou n^Eicrpiapou YIVOVTOI ToniKd, anocpEUYOvrai oi OHPOVTIKEC; 

ancbAEiEc; Trjc; pETacpopdq KOI 5iavopr)c; TOU nAEicrpiapou KOI KOT' OUTO TOV Tpdno 
EniTUYXQVETai EEpiKovdpnan EVEPYEIOC; Tnc^TdEric; TOU 10% a£ ax£an p£ TH aupPcrnKii 
napoxh nAEKTpiKiic; EVEPYEIOC; pEaco TOU 5IKTUOU. 

Ta rjAiaKd cpcoTopoATaiKd auornpaTa EXOUV aSdpuPn AE ITOUPYIO , aEjonion'a KOI 

PEYdAn SidpKEia £coh.c;, SuvaTOTryra EnEKTaanc; avdAoYa p£ nc; OVOYKEC;, 
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SuvaTOTiTra ano9h.ic£uar|c; TT|C; napaYopEvqc; EVEPYEIOC; (OTO 5I'KTUO n 
auaacopeuTEc;) KQI anaiTouv EAdxiaTn. auvTn.pn.ar]. 

Ta n£pi6aAAovTiKa nA£ov£KTr)paTa TCOV cpcoToBoATaiKcbv dvai adiapcpiaBnTirra. 
Kd8£ KiAoBaTcopa nou napdYETai and cptoToBoATaiicd, KOI dpa oxi and 
auppaTiKd Kauaipa, auv£ndY£Tai THV anocpuyn £icAuan.c; EVOC; nEpinou KIAOU 5ioE,£i5iou TOU 

dvBpaica ornv aTpdacpaipa (p£ pdan TO anpEpivd EVEPYE IOKO psiypa OTI-|V EAAd5a icai TIC; 

PEOEC; ancbAEiEc; TOU 5IKTUOU). 'Eva KiAopdT cpcoTO(3oATai'Kcbv anoTpenei KOBE 

xpdvo Tqv EKAUOH 1,3 TOVCOV 5IOE,EI5I"OU TOU dvBpaica (CO2). XpEidc^ovTai 2 
OTpsppaTa 5daouc; ii nspinou 100 dEVTpa Y 'a va anoppocphaouv amf) THV 
noadTirra CO2. Ha va napaxBEi n '5ia nXEKTpiKii EVEPYE IO ps nETpsAaio, 
anaiTouvTai 2,2 papEAia nETpsAaiou icdBs xpovo. And nEpipaAAovTucri. dnogjn, 
anocpEUYOvTac; 1.300 KiAd CO2 ernaicoc; Eivai aav va KOVEI Eva psao auTOKi'vriTo 7.000 
XiAidpETpa AiyoTEpa KOBE xpovo. 

EninAEov, n. unoKaTdaraan, punoYdvcov Kaucn'pcov and cpcoTopoATaiKd 
auvendYETai AIYOTEPEC; EKnopnsc; dAAcov Eniicivduvcov puncov (dncoc; TO aicopoupEva 
piKpoacopaTi5ia, TO oE,d5ia TOU a^ciyrou, 01 EVCOOEIC; TOU BEiou, K.An). Oi 
EKnopnEc; 5ioE,£i5iou TOU dvBpaica nupo5oTouv TO cpaivopsvo TOU BEppoKqniou 
KOI aAAdfcuv TO icAipa THC; rn,<;, EVCO n aTpoacpaipiKii punavan EXEI aopapsc; 
EninTcbaEic; crrnv uyda icai TO nEpipdAAov. 

H paBpiaia auEjian, TCOV piKpcbv nAEicrponapaYCOYcbv pnopd va KOAUIJJEI anoTEAEapaTiicd Tn. 
5iapKr) auEn.ari Trjc; £r|Tr|ar|c; nAEKrpiicric; EVEPYEIOC; , rj ohoia O E SiacpopETiicn, nEpinTcoan 9a 
dipsnE va KaAucp9d p£ PEYOAEC; £n£v5ua£ic; \\o crraBpouc; nAEicrponapaYCOYnc;. 
H napaYCOYH nAEicrpiapou and piKpouc; napaYcoYouc; pnopsi va n£piopia£i snianc; THV 
avdYKri EnEvSuaEcov OE VEEC; ypauuec, prracpopdc; rjAEicrpiicric; EVEPYEIOC;. T O 

KOOTOC; piaq VEOC; 

H nAianri evepyeia 

nou nccpTti oe eva 

TeTpaywviKo peipo 

(cd0€ xpovo looSuvapci 

pe eva BapeXi netpeXato. 

< 
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Ypauunc. pETacpopdq dvai noXu uipnAd, av Aapoups undiyn. par; nspa ano TOV TEXVOAOYIKO 

EcjonAiapo KOI BEPOTO nou o^Eriqovrai p£ T H V EcjdvTAnan TCOV cpuaiKcbv ndpcov 
KOI TIC; aAAaysq one; xpnaeiq yn.q. 

Oi 5idcpopoi piKpoi napaYcoYoi "npdaivnq" nAeicrpiKiiq EVEPYEIOC; anoTeAouv idaviKn, Aiiaq 
Yia Tn PEAAOVTIKH napoxh nAsicrpiKiiq EVEPYEIOC; OTIC; nEpmTcboEiq dnou 
apcpiaBnTEi'Tai n aacpdAEia Trtq napoxhq. H ToniKii napaYCOYh nAEKTpiKiiq 
EVEPYEIOC; 5EV SoKipdqerai and 5anavrjp£q EVEPYEIOKEC; ancbAEisq nou 
avnpETconi^Ei TO nAEicrpiKd 5I'KTUO (ancbAEiEq, oi onoisq crrnv EAAd5a avEpxovTai 
OE 10% icaTd pEao dpo). And THV dAAp, n pEyiOTri napaYcoyii n,AiaKou 
nAEicrpiapou aupninTEi xpovixd p£ nc; quepqaieq aixpsq Tnq qrnnanq (idicoq Touq 
KaAoKaipivouq phvEq), porjOcovTac; ETOI arnv EEppdAuvan TCOV aixpcbv cpopnou, crrnv 
anocpuyn. black-out KOI orr) pEi'coan TOU OUVOAIKOU Kdarouq Tnq nXEKTponapaycoYhq, 
5E5OPEVOU on n KdAuipn auTcbv TCOV aixpcbv dvai i5iaiT£pa 5anavr)pr|. 
Ir|p£icoT£ov on , KOQZ cbpa black-out Kocrrî Ei orriv EGVIKH oiKovopia 25-40 EKOT. Eupcb. 
MEAETEC; O E nEpioxEc; p£ avnoToixEq KAipanKsq auv8h.K£q p£ TT|V EAAdSa ESEIE/JV on KOBE 

p£ya|3dT ( M W ) cpcoToBoATa'iKcbv unoKaBiOTd Ecoq KOI 0,8 M W aupPaniccbv 
povdScov nAEKTponapaYCOYhc; nc; KaAoKaipiveq cbpEq aixphq. 0 psaoq 
auvTEAEOTnc; EYYunpsvnq icxuoq (capacity credit) TCOV cpcoTopoATai'Kcbv OE Eniaia Baar] 
eivai, yia nEpioxsq aav TH 5iKii paq, 6 4 % KOI avEpxerai at 8 0 % nq KaAoKaipiveq cbpEq 
aixpiiq. 

r iapaycoYn Metacpopa Aiavopii ZnTnor) 

Ynapxouaec. 
EYKaTaoTaacic; 

Aev xp£iaCovTai 
VEEC; KEVTpiKEc. uovaSee, 

AEV xpEiô ovTai 
veo Siicrua (jrraa>opac, 

It sva anoKEVTpcopevo aucrrripa, n napaYWYn yivETai p£ piKpeq povdSeq 
KOVTO crrnv KaTavdAcocm, KOI anocpsuyovTa! rrai oi peYdAeq KevrpiKeq povdSeq 

Kai TO QKpiBd Siiaua pe Tiq pEYdAsq ancbAeiEq 
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T a <pwTopoATai'Kct KaAuTrrouv Tq peanpepiavq aixprj 

ir\q KaTavdAtoanc; 

i l l 
3 6 9 12 15 18 21 24 

napaywYn nAiaKou nA£Kipia|jou KcnavdAwort nAeKTpiKrjc EVEpyeiac 

H TrapaYOJYn r^iaxou nAeKTpiapou 
a K o A o u 6 d Tr)v CTTOXIKH l̂iTrjOTi 

• • I l i a • • • m i l l -• l l l l l l l l l i i 
IAN *EB MAP ATIP MAT IOYN IOYA AYf IEn OKT NOE AEK 

napaywyri nAiaxou nAeiapiauou EnoxiKii CtiTno-n. nM '̂P'opou 

Ta cptoTopoATtfiKa pnopouv va xpnonjonoirjeouv tor; SopiKd UAIKO napexovTac; 
TTI SuvaTOTHTa via KaivoTdpouc; apxiTeicroviKouc; axeSiaapouc;, Ka6tbc, 5ia"ri9EVTai 
ae noiKiAia xptopdTcov, peveecov, axnpaTcov KOI pnopouv va napexouv eueAiEja 
KOI nAacmKOTriTa OTr| cpdppa, evcb 5ivouv KOI 5uvaTdTrrra SiacpopiKiic; SianepaTOTirrac; 
TOU cpcoTor; avdAova pe TIC; avdvKec; TOU axe5iaapou. Avma9i0TcbvTac; aAAa 5opiKd UAIKO 

(n.x . KepapoaKenec; ii uaAoordaia ae npoadqjeic;) auppdAAouv crrn peicoar) TOU 
OUVOAIKOU 
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KdoTouc. uiac; KaTaaKEuiic; (i5iaiTEpa anpavnKd crrnv nEpiriTcoar] TCOV nAiaKcov npoadipEcov 
ae EpnopiKd Kiipia). lTn,v nspinTcoari pdAioTa TCOV uaAocrraaicov as npoadijJEic; EpnopiKcbv 
KTipicov, 5iaTieEVTai anpspa 5iacpavr| cptoTopoATaiKd ps OsppopovtOTiKEc; i5idTrp-£c; 
avTicrroixEc; p£ auTEc; TCOV uaAooTaaicov xapnXiic; EKnEpu^ipoTirrac; (low-e), TO 

onoia EniTUYXavouv (nEpav Tn.c; nA£KTponapaY<OYn.c;) Kai EEpiKovdpnar) EVEPYEIOC; 15-30% 
as axEor) ps sva icripio p£ aup|3aTiKd anAd uaAoordoia. 

Ta cpcoTopoATaiKd napdYOvrai OE Sidcpopa pEyEOrj Y'a K O S E EcpappoYH nou 
pnopsiTE va cpavTaoTEiTE. A E V undpxouv auvsncoc; standards nou va xapaKTripicpuv dAa 
TO aucmipaTa. iTq 6ie6vrj ayopd KUKAocpopouv x'AiddEc; SiacpopEXiKd auaTiipcrra 
P E pEYaAri noiKiAia PEYEOCOV KOI icxuoc;. 

Aidcpopoi Tponoi £vtjupdTQ)OT|q <p<0ToBoATa!K(bv as. icripia 
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T a cpcoTopoATaiKa p e i a T p e n o u v T H V nAiaKn, Evepye ia an ' suSs i a r ; a s 

nAEKTpiKn. Tic; r\\j£peq nou 5 E V E X E I nAio n, Tn. V U X T O , T I y i v E T a i ; 

Mnv avnauxeiTE. 'OTI aucrrnpa Kai va EmAEcJETE, 9a auvo5eu£Tai ano Kdnoio 
auaTriLia ano8n.K£uan.c; THQ EVEPYEIOC; . i Tny nspinTcoan TCOV 5iaauv5£S£p£vcov 
auoTripoTcov, TO "auaTnpa ano9n.K£uan,c;" Eivai TO 5iKTU0 Tqc; A E H , EVCO 

TO auTovopa auarnpaTa auvoSEuovTai ano pnoTapia;. 

H napaYtoyn nA£KTpiKn.c; EVEPYEIOC; and TOV nAio Eivai E^aiperiKd npopAEip-ipn.. AUTO nou 
Ev5iacp£p£i, dvai ndaEc; KiAopaTcopEc; 9a pac; 5cba£i TO auaTnpd pac; OE £Tn.aia pdan.. I E 
YEviKEq YPOMM£t;/ £va CPCOTOBOATO'IKO auarnpa arnv EAAdSa napdyEi KOTO psao dpo 
ETnoicoc; nspi TIC; 1.150-1.500 KiAopaTcbpa; avd £yKaT£crrn.p£vo KiAopdT 
(kWh/£Toc/kWp). npocpavcbc. one; VOTIEC; KOI mo nAidAoucrrEc; nspioxEC Tqc; 
Xcbpaq sva CPCOTOPOATOTKO napdYEi nEpiaaoTepo nAiaKd nAEKTpiapd an' OTI OTIC; pdpEisq. 

Mean. ETrioia rrapaYWYn EVEpvEiac (KiAopaTtupec avd KiAopdT - kvVh/KWp) 
crrro (pcoTOpoATa'iKct KpucrraAA!KOu Truprriou enn, pEAnonrri KAian 

<1125 1200 1275 1350 1425 1500> 

0 50 100 200km 
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Mnopcb v a anaAAaycb a n o Tn. A E H a v OTpacpcb o r n v nAiaKh, e v e p y e i a ; 

Nai, aAAa 5EV sivai anapaiTryro, OUTE OKdnipo TIC; nspiaaoTEpsq epopee;. Ac; 5oupe Y'a"ri. 

Ynapxouv 5uo Tpdnoi va xpncr'Monoinaei KOVEI'C. Ta CpcoTopoATaiKd. l e auvepYaaia pe TO 

5IKTUO THC; AEH n avecjapTrrra ano QUTO. 

HAiaKOc; qAEiapiopdc. OTO SIKTUO 

**** 

d>oJTopoATa'i"Kn YEVViiTpia 

DC 

AvTiaTpocpeac; 
— II I 

DC / 

MeTpnTiic e<;£px6pevr|c EVEPYEIOC; 

nivemac, EAEYXOU 

<&U)TOBOATOTK6 nAaioio 

MeTpr|Tî q AEH 

AvTioTpocpeoc; (inverter) 

A i a o u v d e S c p e v o a u a r n p a 

(ovToAAdooci EVEpyeia pe TO 5iicruo Tqq AEH) 

1. 'Eva aucrrnpa napaYCOYnc; nAeicrpiapou pe CPCUTOPOATOTKO pnopei va xpnoiMonoinSei ae 
auv5uaapo pe TO 5I'KTUO THC; AEH (5iaauv5e5epevo aucrrnpa). iTqv nEpinTcoan auTrj, 
nouAdEi KavEic; TO HAIOKO psupa OTO 5i<ruo Evavn piac; opicp£vn.c; and TO vdpo Tipnq KOI 

OUVEX^EI va ayopdc^Ei p£iipa and TI I AEH dncoc; KOI atipEpa via va KOAUIJJEI TUXOV OVOYKEC; 

TOU. 'EXEI 5nAa5ii Eva 5mAd pETprjTn Y ' a Trjv KcrrapETpnan Tqc; EiaEpxdpEvnc; 
KOI EcjEpxopEvnc; EVEPYEIOC;. 
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2 . EvaAXaKTiKd, uia cpcoToPoXroiKn. EYKaTdoraan pnopd va anoTEAd Eva 
auTdvouo aucrrnpa nou va KaAunTEi TO auvoAo TCOV EVEPYEIOKCOV OVOYKCOV 

Evdq KTipiou q piaq £nayY£ApaTiKn.q xpnanq. Ha Trj auvExn E^unnpETnarj TOU 
KOTavaAcoTh,, n EYKaTdaTaan 6a npsna va nEpiAapBavsi KOI pia povdSa 
ano8r|KEuoT|c; (pnaTapteq) KOI 5iaxdpianq Tnq EVEPYEIOC;. 

nlvatcac, eAeYxou 

<J>o)TopoATaiKd nAaioio 

Avncrrpoipeac, (inverter) i 

PuSuiOTric, cp6pTion,c. 

Mnotapiec;; 

Autovopo oucrrnpa 

I E opiapEvec; nEpinTcbaaq, TO cpcoTopoATaiKd xpnoiponoiouvrai yia napoxn nAEKTpiKnq 
EVEPYEIOC; £q>£5pdaq (5nAa5n coq aucrnipaTa aSidAamriq napoxnq - UPS). XTITV 

nEpinTtoan auTq, TO aucrrnpa dvai psv 5iaauv5£5Ep£vo p£ Tn. AEH, aAAa 
5ia6£T£i KOI pnaTapisq (auv dAa TO anapanTrra nAEKrpoviKd) Y 'a va 
avaAappdvEi T H V KdAucpn TCOV OVOYKCOV OE nEpinTcoan 5iaKonn.q TOU pEuparoq KOI Y 'a 

dao diapKEi auTfi. 
Kara Kavdva TO cpcoTopoATaiKd auarripaTa nou dxav EYKaTaoraBd naAidTEpa 
ornv EAAdSa EE,unnp£Touaav anopovcopEVEq xphtTEic;, a£ an.pda dnou 5EV undpxa 5JKTUO 

THC; AEH, EnaSii anq nEpinTcoaaq auTEq n oiKOvopiKn. picoaipdTnTa TOU aucnrnpaToq dvai 
noAu nio Epcpavnq. I ' auTEq Tiq nEpinTcboEiq, n EvaAAaKTiKii Auan piaq 
nAEKTpoYEvvriTpiaq ano5£iKvu£Tai paKponpdBsapa EcjaipETiKd aKpipn,. "Orav dpcoq 
undpxouv icxupd KivnTpa Y 'a TT|V napaYdpEvn n '̂OKn KiAopoTcbpa (dncoq icxua nAiov 
and TOV IOUVIO TOU 2 0 0 6 ) , TOTE aupcpspa OTOV KOTavaAcoTn, va dvai auvdEdspEvoq p£ TO 

5IKTUO Kai va nouAd qAioKd nAEKTpiapd a ' OUTO EVOVTI piaq opiapsvnq and TO vdpo Tipnq. 

n6ao laxupo npenei va sivai Eva CPCOTOPOATO' IKO auorniJa yia va 
KaAuipEi TIC; EVEpyeiaKsq avdyKsq T O U O T N T I O U pou; 

Av EXETE £niA£c;£i £va 5iaauv5£5£p£vo aucrrnpa, n Epctrrnan auTrj Eivai x^piq vdnpa. To 
ndanq icrxuoq 9a dvai TO cpcoTopoATaiKd aucrrnpa E^apTdTai pdvo and 5uo napapETpouq. 
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Tr| 5ia8EOiun Enicpdveia OTO KTI'PIO h TO oiKdnsdd aaq yia va £YKcrracTa8ouv 
TO cpcoTopoATaiKd KOI TO xphpaTa nou EIOTE 5iaT£6ap£voi va EnevSuaETE. 

0a pnopouaaTE n.x- v a POAETE Eva aucrrnpa nou KaAunTEi pdAiq TO 10% TCOV avayKtbv 

aac; (av EXETE Aiyo x&po KOI x p h p a T a ) H KOI v a unEpKoAuipETE noAAsc; cpopEq TIC; avdyKEq 
aac; (nouAcbvraq npdaivn E V E p y a a OTO 5IKTUO). 

iTqv nspinTcoan TCOV aurdvopcov scpappoycbv, 5EV undpxEi povoahpavrn 
andvTnan- 0a npensi va EPOETE OE Enacpn p£ pia ETaipia nou EYKaGicrrd cpcoTopoATaiKd, 
va n£piYpdi}J£T£ nc; avdyKEq aac; KOI TO npocpiA -m,q KaTavdAcoanq EVEPYEIOC; nou EXETE KOI 

v a ndpETE pia npoacpopd. Ki OUTO Y 'an , TO idio a n i n 6a EXEI noAu BiacpopenKEq 
EVEPYEIOKEC; avdyKEq av xpnoiponoiEi'Tai coq Kupia KOTOIKia n coq E^OXIKO, 

avdAoYa p£ Tnv nEpioxn crrnv onoia PpiaKerai, TOV apiOpd TCOV aTdpcov KOI TIC; cbpsq 
nou P E V O U V E K d , aKdpa KOI nc; auvn6£i£q Touq. H ETaipia nou 6a aac; EyKaTacrrr iaa 

TO cpcoTopoATaiKd aucrrnpa 8a n p a i e i va unoAoYiaa Tn PEAnorn icrxu to ore v a 

KaAuijJETE p£ aacpdAaa nc; avdyKEq aac; x^piq va pnEhx ae nspiTTd £E,o5a. 

Ta ocpEAn and Tn xppan nAiaKiiq EVEPYEIOC; 8a dvai noAu mo Epcpavn. av 
£cpappdc;£TE napdAAnAa p£8d5ouq EEpiKovdpnanq KOI op6oAoyiKr|q XPHanc Tnq 
EVEpYEiaq. Mn ^EXVOTE on n E^oiKovdpnan dvai n cp8nvoT£pn KOI Ka8apdT£pn 
popcpn EvspYEiaq. 

H oiKovopiKOTEpn npooEYYiOT] anopEvcoq Y'a va aE,ionoih.a£T£ Tnv nAiaKr) EVEpyaa, Eivai va 
PEICOOETE dao yiverai nq EVEpyaaKEq aaq avdyKEq KOI KaToniv va KOAUIJJETE nq avdyKEq 

aura ; p£ Tnv napaYCOYh nAEicrpiapou and TOV nAio n dAAsq Ka8ap£q nnysq evepve\aq. 

Ti EVEpyeiaKEc; avayKEc; pnopcb va KOAULUCO p£ £va auTOvopo 
cpcoToPoATaiKO auorqpa; 

Ta ndvTa. "On 8a KaAunTOTE KOI P E TO pEupa niq A E H . A E V undpxEi Kapia 
anoAuTcoq Siacpopd. 

Ha Adyouq andSoanq KOI oiKovopiaq ndvTcoq, 5EV auvicrrdTai n XPHan cpcoTopoATa'iKcbv 
aucrrnpdTcov Y'a Tnv TpocpoSdTnan SEPPIKCOV nAEKTpiKcbv OUOKEUCOV, dncoq 
KouqivEq, 8£ppooicpcov£q, nAEicrpiKd KaAopicpsp n 8Eppoauaatop£UT£q. Ha nq 
XPhaaq auTEq undpxouv noAu oiKovopiKOTEpsq Auasiq dncoq oi nAiaKoi 
8£ppoaicpcov£q, o Y£to9£PM'Koq KAipanapdq, oi KoucjvEq n, TO auyxpova aucrrnpaTa 
8£ppavanq p£ piopdqa, K.An. 
Aq ndpoupE TO napd5EiYpa niq 8£ppavanq VEpou : a v xPiaiponoiiiaoupE 
nAEKTpiKd BEppoaicpcova nou TpocpoBoTEiTai a n d EVO CPCOTOPOATOIKO aucrrr ipa, TO 

nAiaKd cpcoq pETaTpsnETai ae nAsicrpiapd KOI KOTdniv a n d TO SEppooicpcova ae SEppdnyra. 
To OUVOAIKO Kdoroq TCOV 5UO OUTCOV aucrrnpdTcov d v a i noAu p£yaAur£po a n d E v a v nAiaKd 
8£ppoaicpcova nou pETQTpEnEi ansuedaq Tnv nAiaKr) OKnvoPoAia ae SEppdnyra, 
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Ano THV dAAn. U£pia, o cpconapdq ps Adpnsq £E,oiKOvdpr|an,q KOI H XPnan 
nAEKTpoviKcov OUOKEUCOV (unoAoyiOTEq, pxHTiKd auoTnpaTa, ijJUYEia, TnAEopdoEir;, 
TnAsniKoivcoviEq K.An) anoTEAouv OVOYKEC; nou pnopouv va KaAucpBouv aiKoAa KOI 

OIKOVOpiKO PE CpCOTOpoATOIKd. 

KTiĉ a) Tobpa T H V KaroiKia pou. noid sivai n KaAuTEpn ariYPn Y'Q va 
OKEcpTcb Tnv EyKaTacxrarjn (pcdToPoATa'iKobv; 

"Oao vcopiTEpa, TOOO KOAUTEPO. KaAd Eivai TO cpcoTopoATaiKd aucrrripa 
nou 8a £y KOTO orr iOETE v a EXEI £VTax8£i and Tnv apxn OTO ax£5iaapd TOU anmou. Mia 
auvoAiKn ueherr\u v a KaAunTEi Tny E^oiKovdpnan EVEPYEIOC; (pdvcoan, Ecjunva 
napdSupa, OKiaar] K.An), ir\n KOI TOV KAipanapd KOI TIC; OVOYKEC; as nAEicrpiapd 
(ps cpcoTopoATaiKd), 8a aac; |3or|8ha£i va ncruxETE TO KOAUTEPO anoTEAEapa p£ TO 

PIKPOTEPO KOOTOq. 

Ta cpcoTopoATaiKd pnopouv va Tono8£Tn.6ouv a£ oiKdn£5a, CTEYEq 
(EninEdsq KOI KEKAIPEVEQ) h. KOI OE npoadijJEiq KTipicov. napExovTai a£ Sidcpopa p£y£8n, 
KOI pnopouv n.x. va unoKaTacmiaouv Tpnpa piaq KEpapooKEniiq (pEicuvovraq 
avTicrroixa TO Kdoroq) ii TO uaAooTdaia ae pia npdaocuri- Mnopouv EninAEov va naiJjouv 
Kai TO pdAo OKidcrrpcov ndvco a n d napdSupa (ponScbvTaq ETCI KOI orn pEicoan TCOV 

E^OBCOV yia EninAEov KAipanapd). TsAoq, napExovrai KOI OE Sidcpopa xp&paTa 
KOI SiacpdvEiEq (KOTdniv napayYEAiaq) yia EidiKEq apxiTEieroviKEq £cpappoy£q. 
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Eivai T O KTipio nou 5ia6£Tco KaTaAAnAo va 5£x8ei cpcoTopoATaiKd; 

Ta nepiaao-repa KTipia eivai KaTdAAnAa. ApKei v a nAnpouvTai oi E&JIC; npounoOeaeic;: 

1. Na undpxsi EnapKqc; eAeuGepoq KOI aaKiacrroc; x&poc;. fir; eva npdxeipo Kavdva 

unoAoYiOTe ncoc; xpeia^crre nepinou 1-1,5 TETPOYCOVIKO psTpo yia Kd8e 100 Watt ( a v 

XPnoiponoinaeTe TO auvqOiapeva KpuaraAAiKd cpcoTo|3oATa'iKd TOU epnopiou). Xpeid^eTai 
nepinou 7-10 T.p/kWp yia KEpapoaKEnn, KOI 15 T.p/kWp Y ' a Stbpa ii oiKdnedo. Av ndAi 
TonoOETrjaeTe dpopcpa cpeuToBoAToi'Kd, TO OUVOAIKO KOOTOC; 9a eivai nepinou TO I'SIO ri KOI 

piKpdTEpo, 8a anarrr|8ei dpcoc; nepinou BinAdaia enicpdveia. npoaeEje iSiaiTEpa 
o xtbpor; v a Eivai KOTO TO BUVOTOV 100% aaKiaoroc, Ka8' dAr) Trj BidpKEia TI-|C; nPEpar;. 
AiacpopETiKd, TO auarnpd aac; 8a AEITOUPYEI' p£ piKpoTEpn andSoan.. 

'Evac; xovrp'KOQ Kavdvac; yia v a 6E6aico6£iT£ OTI TO aucrrripd aac; 5EV 8a 
anoBiBsi AiydTEpo Adyco OKIOOECOV, eivai o EE/JC;: r\. and TO TUXOV 

epndBio (icripio, SevTpo, K.An) npsnEi v a Eivai BinAdaia TOU uipoucjTou EpnoBiou. 
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A T T C O A E I E C ; a n o a K i a a n 

T p o n o q OKiaonq iK iaon (%) 

E V S E I K T I K H 

ancbAeia icxuoc, 
(1 string x 9 modules) 

EvSeiKTiKr) 
arribAEia l o x u o q 

(3 string x 3 modules) 

0,15% -3,7% -1,751 

2,6% •16,7% -7% 

11,1% -36,5% -30,5% 

12,5% -18,3% -17% 

2. Ta cpcoTopoATaiKd exouv Tn, peyiOTn 
VOTIO npoaavaToAiauo. AnoKAiaeiq ano TO NOTO 

opcoq T H V an65oar|-

anoSoaq OTOV exouv 
eivai eniTpenTer;, peicbvouv 

3. H aajani KAian TOU cpcoToBoATaiKou ae axean pe TO opic^ovno enineSo. 
Iuvn,8coc, EniAEyETai pia KAian nou va 5ivei TO KaAurEpa anoTeAeapaTa Ka9' 6An Tn 
5iapKeia TOU ETOUC,. i Tnv EAAdda, n PsA-norn KAian dvai yupco one; 25o-30o. 
Mnv avnauxEi'TE ndvTtoc. Tn acooni KAian 6° Tn ppsi o TEXVIKOQ nou 9a KOVEI Tnv 
EYKaTdaraan. 
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E V S E I K T I K H anodoon, 

a v d A o y a \iz T O V n p o a a v a i o A i o p o Kai T I T V KAian 

'V 

KAian toe. TTpoq 

TO 

opt§6wno6o 

npoaavaioAiapoq 
KAian toe. TTpoq 

TO 

opt§6wno6o NOTIOC, 
NonoavatoAiKoq 

NOTIOSUTIKOC, 

AvatoAiKoc, 

AUTIKOC, 

90% 90% 90% 

15 o 

98% 95% 88% 

30 o 

100% 95% 85% 

90 o 

60% 60% 50% 60% 60% 50% 60% 60% 50% 

3 
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E | j p a 0 u v o v T a q A i y o n a p a n d v a ) c r r a T E X V I K Q 

Ano T O A (dc, T O Q: ncoc; n a p a y o v T a i T O cptoTO|3oATaiK.d 

"Eva cpcoTopoATaiKd aucmipa anarcAdTai ano oucrroixiEc, cpcoTopoAToi'Kcbv 

nAaiaicov (modules) pe nq pEraAAiKEq pdasiq Touq, Ka9cbq KOI avnarpocpeiq 

( inver te r ) nou p E r a T p s n o u v TO auvsxsq peupa OE EvaAAaaadpsvo. 

H Kap5id TOU auarnpaToq Eivai npocpavcbq TO cpcoTopoATaiKd. Av KOI undpxouv 

apKETEq TExvoAoyiEq diacpoperiKEq p£TaE,u Touq, q n ' o auvii9nq sivai auTri TOU 

KpuoraAAiKou nupm'ou. H npaYrri uAr] yia Tqv napaycoyn, OUTCOV TCOV cpcoTopoATaiKtov Eivai 

(dncoq AEEI KOI TO d v o p a ) TO 5ioE,£i5io TOU nupm'ou (Si02) nou TO naipvoupE and 

XaAac îaKd nETpcbpaTa nou xpnoiponoiouvToi Enianq KOI yia rr\v KOTaoKEun TCOV chips crrouq 

unoAoyiOTEq. 

riupmo 

To n u p i n o , acpoii u n o o r d EidiKii EnEcJEpyaaia (Ka9apiCTpd OE uipnAd Pa9pd >99,99999%, 

avTioToixo OUTOU nou EXOUV TO chips yia Touq unoAoyiOTEq) y ivETai noAu 

AsnTEq cpETEq (rjAiOKd oroixEia n aAAicbq qAiOKEq KucpsAEq) nou EVCOVOVTOI nAEicrpiicd 

PETQEU Touq yia v a axnM<rriaouv TO CPCOTOPOATO'IKO nAaioio. 

HAiaKd CToixtia 
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HAEKTplKli aUV5£0T| nAiaK(i)V OTOIXEIWV 

To napoKOTCo didypappa 5EIXVEI ntoq yivETai n ouvappoAdynan. TCOV nAiOKtbv crroix£icov as 

cpcoTopoATai'Ko nAaioio. 

Aluminium Frame 
Sealing 

, Glass 
Cells 

TeOarFilm 

Laminated Solar Module Giass-Tedtar 

Glass, extra 
Frame whiter tempered Metal connectors EVA 

junction box Glass or composite Solar cell 
material 

Iuvr|8coc 5r)Aa5ri, TO HAIOKO OTOixda nEpiBdAAovTai and eva Aem-6 cpiAp EVA (ndxouq 

0,250,5 mm), EVCO crrnv ndvco nAEupd pnaivei KOI e v a E v i c x u p s v o YuaAi 

(EJSIKO yuaAi pe avnavaKAaonKr) orpcoar] KOI pEydAr] avroxn). And KOTCO 

pnaivEi n pia crrpcbari tedlar n Kdnoio dAAo UAIKO (n.x- yuaAi n. pETaAAo). Oi 

orpcboEic; OUTEC; TCOV UAIKCOV auvnBcoq EveuAaKcbvovrai ae i va nAaioio aAoupiviou. I T O 

niaco pspoe; pnaivsi sva junction box and noAuEOTEpa yia rr\, TCOV KaAcodicov TO 

onoio npoaKoAAdTai P E KOAAQ aiAiKovnc. 
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*<OTopoXTai'Kd nXaiaia 

H 5ia5iKaoio napavwyric. KpuoTaXXncwv <pwTopoXTaiKuv 

Module Cells ' Wafer 

"npcoTnc uAnc" ("Casting and Watering", 5nAa6r| KpuoTdAAtoar] pe 6eppiKii 
oiepvaoia TOU nupiTiou ae KUAIV5PIKOUC povoKpuoTdAAour, n 
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noAuKpuoraAAiKEC, XSACOVEC; h. KOT£u0£iav ae noAuKpucrraAAiKd 5iaKia nupm'ou 
KQI Konn TCOV napandvco ae Kenra SiaKi'a n. CPETEC; nupm'ou). 

Mov65a EnEEEpyaoiac, TT|C, nptimic. uAnc, (Ii"d5io 1) 

I T O 5 I O 2 : riapaYCOYn nAiOKtbv aroixdcov 

Movd5a napaywync, qAiaKcbv aroixEitov (2rd5io 2) 

I T O 5 I O 3: luvappoAoYnori cpcoTO(3oATa'iKcbv nAaioicov 

ZuvapuoAdynon, cptuTopoATaiKuv nAaioiwv (JrdSio 3) 

le avrieEOTi p£ TIC; povddEc; TEXVOAOYIOC, KpucrraAAiKou nupm'ou nou pnopsi 
va dvai SIOKPITEC; KOI ae 5iacpop£TiKd pspn PETO^U TOUC;, OI povdBsc; napaYcoYHc; 
cpcoTopoATdiKcbv TEXVOAOYICOV thin film xpnaiponoiouv pia KaG£Tonoin.p£vn. diaSixaoia 
napaYcoYHc;. 
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T C O 1 2 0 0 

T r a n s p a r e n t c o n d u c t i v e 

o x i d e depos i t ion 

KA11200 

P h o t o v o l t a i c l a y e r 

d e p o s i t i o n 

L S S 1 2 0 0 

L a s e r sc r ib ing 

Assembly 

Glass 
lTa5ia napayuync eparropoXTaiKuv duopcpou KOI uixpouopcpiKOu nuprriou 

( D u i T o p o A T a ' i K O T E X V o A o y i a c , C d T e 

ruaAi 

AiacpavEc; aviuyiuo UAIKO 

(oc,ei5ia KaocnTtpou, 
bpoio ME OUTO TTOU 
XpncnMO"TO!£iTa( crra OrrrAa 
uaAoardaia low-e) 

Hpiayujyoc, (CdS-CdTe) 

POATQTKWV uiKpouoptpiKou nupmou 
\O ayto > aytuyiijo UAIKO 

(Cu-Au) 

EVA (ethyl vinyl acetate) 

(UAIKO OUYKOAAnOTjC) 

fuaAi 

Ano TI anoTEAsrrai eva (PWTOPOATQIKO thin film TEXvoAoyiac. CdTe 
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Qm 
Owning 

Mo uwr 

Scribing 
/nO/A/Q 

SpttHMtng Sotting 
Edgt 

boUtton StwiUBon : 

Uwtfwtkm . Framt JWKHM 
Bat tat | 

Mo/AIC acs 

En i I • warn 

CSO CtfS 

1 
a 

5ra5ia napayuyric. (pajTopoXTaiiabv thin film TExvoXoyiac, CIGS 

PI ] 
C1C 

PI for MO layer (l«««> 
P? for CfGS, CdS/ZnO *ye» {Medwaca!} 

Ano TI anoTEXerroi EVO tpuTopoXTaiKO thin film TExvoXoyiac, CIGS 
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Ti npo5iaypa(p£c; E X O U V T O cpcoTopoATaTKa nAaiaia nou KUKAocpopouv 

ornv EupconaiKr] ayopa; 

Ha va KUKAocpopriaei eva cpcoTopoATaiKd nAaiaio OTTIV Eupconai'Kh. ayopa npensi va nAnpoi 

Kdnoisq npoSiaypatpec; avdAoya pe THV TexvoAoyia TOU. l u y K E K p i p e v a , TO 

KpuoTaAAiKd CpcoTopoATaiKd npenei va nAn.pouv TIC; npodiaypacpec; CEC 503 ii EN 61215 ii 

IEC 61215 ri laoduvapec;, evcb TO thin-film THV npoSiaypacpn. IEC 61646 h. iao5uvapec;. 

AvTicrroixcoc;, oi avnorpocpeic; npenei va nAnpouv TIC; npodiaypacpec; TOU npoTunou DIN EN 

60529. 

QUALIF ICATIONS AND C E R T I F I C A T E S 

IEC 61215 Edition 2, IEC 61730 Class A, CE, ISO 9001 

A % 
5 f i " S . Safes!* iwRfsd 11281 I Sm 

•g, " 1 . PWtdfc IrMMtctan • H B H ^ ^ 

oooooa* i i i i iBi l l l l l lMi i lBl i i l f f l f f i 

MeTo^u TCOV dAAcov, oi npoSiaypacpec; auTeq npogAenouv pia aeipd and TEOT nou eyyucovTai 

T H V avToxn KOI KaAn. AeiToupyia TCOV nAaiaicov. Ta T E O T OUTO nEpiAapBdvouv 

SoKipEc as £^£i5iKeupeva Epyacmipia yia avToxn TCOV nAaiaicov OE OKpaisc; auv8r)K£c;, 

uiynAEC ti noAu xapnAEc; 6£ppoKpaoi£c;, uiynAri uypaaia, xaAac^dnTcoan, niEcreic., 

EAKUOPOUC; KOI TaAavTcboEic. F~ia napdSEiypa, TO TEOT avroxnc OE 

XaAac^dnTcoan nspiAappdvEi ^opBapdiapd' TOU nAaiaiou p£ Koppdna ndyou Siaprrpou 

2,5 EKaToarcbv KOI p£ TaxuTr|Ta 23 m/s und 11 SiacpopETiKEc; ycovisq npoaKpouarjc;. Av TO 

nAaiaio 5 E V nspdoEi TO TEOT , noAu anAd TO npoidv OUTO 5 E V naipvEi nioTonoi'nan KOI 5 E V 

npdKEiTai va EXEI EpnopiKd psAAov. 

Auo Aoyia yia T O U C ; inverter 

0 inverter (avnoTpocpEac ri peraTponEac; crra EAAryviKd) Eivai pia r)A£KTpoviKii ouaKEuii nou 

pETOTpEno TO OUVEXEC; paipa nou napdyouv TO cpcoToBoATa'iKd OE 

EvaAAaaadpEvo avTiaroixo P E OUTO TOU 5IKTUOU. OI avnoTpocpEi'c; pnopd va Eivai piKpoi 

(string inverters) ii KEVTPIKOI , avdAoya p£ Tiq anaiTiiaEic; TOU auaTiipaToc;. 
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i Tny TExvoAoyia OToixEioaEipcbv (string), q cpcuToBoATai'Kh. Y£vvr]Tpia x<0piq£rai 
OE Enipspouq EnicpdvEisq povddaq Kai OE K O S E pia and TIC Enipspouq 
"oToixeioaeipeq" avTioToixiqerai £vaq cJEXtopicrrdq peTaTponeaq. Xdpn ae aurn, T H V 
TexvoAoyia peicbvovrai TO e^oda TOU aucTiipaToq, n eYKaTdoraan. anAonoieiTai anpavTiKd 
KOI au^dveTai n evepyeiaKii anddoan Ka8coq KOI n diaeeaipoTriTa Tnq eYKaTdcrraanq. 

napaSEiyijQTa string KOI KEVTPIKCOV inverter 

Oi KevrpiKoi peTOTponeiq evdeiKvuvTai idiaiTepa Y'a Tn. dnpioupYia 
cptoToBoATaiKcbv EYKaTacrrdaetov pe opoioyevh, Sopri (nAaiaia TOU idiou 
Tunou pe TauToanpo npoaavoToAiapd KOI KAian). Xpnaiponoiouvrai y\a eYKaTacrrdaeiq 
dvto TCOV 100 kWp KOI exouv ox£5iaorei y\a e^coTepiKn xPnor|. 

BaaEic; OTnpi^n^ K a i nA|oorciT£c; 

H cmipi^n TCOV cpcoToBoATo'iKcbv nAaiaicov Yivcrai auviiOcoq pe pdaaq 
aAoupiviou ii YaApaviapeveq ( i i P £ auv5uaapd UAIKCOV). I T O epndpio 5icrri6evTai 
Tunonoinp£V£q pdaeiq v\a Sidcpopouq Tunouq nAaiaicov. Ta mo EJJEAIYPEVO 

auoTnpaTa crriipi^nq nAnpoirv Tiq npodiaypacpEq DIN 1055, DIN 4113, DIN 18800 
KOI EXOUV pEydAn avroxn crrnv KOTandvnan. H Tonoeernan OE oiKdnEda 

yivETai SITE ps ToipEVTEvisq pdosiq ii p£ naaaaAdnn^n H M£ EiSiKEq piSarreq pdasiq. 
Ha TO icripia (5cbpaTa KOI oreYeq) napexeTai pia peyaAn noiwAia Tunonoinpevcov pdaecov 

OTiipi^nq Y'a oAeq Tig ecpappoYEq-
'HBJlB^BIiaiiiliwM'111*1**'''' uMiiiiiHw" ""'"aiiiiiiii""""" ...... 

^ > ' 
^jt^t^* it 
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Oi nAiocfTOTEc (trackers) eivai auanipaTa crnipicjnc. eni eddcpouc. nou 
aKoAou6ouv Trjv nopeia TOU nXiou eKperaAAeudpevoi nepiaaoTepr) HAiaKii aicnvopoAia KOI 

au^avovTaq cra i THV anddoan. TOU ouarripaToq (auvri8coq KOTO 25%-40%) , 
au^avovTac; napdAAnAa TO KOOTOC; KOI TO AerroupyiKd Trjc; enevduanc.. AiaKpivovTai ae 
povoa^oviKouc KOI 5iaJ;oviKouc. KOI napexovTai ae peydArj noiKiAia peyeScov. Tia va 
anocpeuyovrai oi OKidaeic. pera^u TOUC., anaiTeiTai peyaAurepn eKTaari an ' OTI yia 
TIC. crraSepec. pdaeic. (auvri9toq 1,5-3 epopee. peyaAurepn eicraan). 

napaSeiYMQTa uovoa^oviKiov nAtooTaTwv 

napaSdvuaTa 5ia£oviKti)v nAiooTaTtbv 
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AvaKUKAcbvovTai TO (p(DT03oATaTKCl; 

H icrxuouaa aiipspa vopoSEaia 5EV npoBAenei THV unoxpEcoTiKii auAAoyn KOI avaKUKAcoan. 
TCOV cpcoToBoATtfiKcbv (Kan nou oxE5iac^Ei KOI uAonoiEi EBEAOVTIKO n 
Biopnxavia cpcoTopoATai'Kcbv psxpi va yivo unoxpscoTiKo KOTI TETOIO ano Tn. vopoSEaia). 
luyKEKpipsva, n Eupcona'iKti piopnx°via CPCOTOPOATOTKCOV EXEI S E O P E U T E ! va 
OUAAEYEI TO 6 5 % KOT ' EAdxiOTov TCOV cpcoTopoATa'iKcov nou EXOUV £YKOTaoTa8£i crrny 
Eupconn ano TO 1990 KOI va avaKUKAcovsi TO 8 5 % TCOV UAIKCOV (npcoToBouAia PVCYCLE). 

i T r j v nEpinTCoan TCOV cpcoToPoATaiKcov TExvoAoyiac; CdTe n unoxpEtoan. 
avaKUKAcoanc anoTEAsi n5n ndyia npaicriKn.. M E TITV npopnSEia TCOV nAaiaicov auTcbv, o 
TEAIKOC; xpnarnc; dsapEUETai p£ auppdAaio va napadcoaEi TO cpcoTopoATaiKd arnv 
KaTaoKEudcrrpia ETaipia PETO TOV cocpsAipo xpovo £>nc TOUC, n 5E 

KOTOOKEUdarpia ETaipia dEapsuETai va TO avaKUKAcoaEi KOI va avaKTrjoEi TO 
CdTe. I T H V apxiKii npri TCOV nAaiaicov auTcbv nspiAappdvETai KOI TO KOOTOC; 

auAAoynq KOI avaKUKAcoanc, EOTCO KI av KOTI TETOIO 8a auppsi prrd and 20-30 
Xpovia. ' EXE I SnpioupynQd pdAiara KOI EI5IKO aacpaAianKo Tapsio TO onoio diaacpaAic^Ei Tn, 
auAAoyn. KOI avaKUKAcoan TCOV nAaiaicov aKdpn KI av E V TCO PETO^U EKAESIIJOUV OI 

KOTOOKEudOTplEC; ETOipiEC;. 

LIFE CYCLE OF CRYSTALLINE SILICON MODULES 

end-of-llfe 
photovoltaic 

Collection of 

Recycling of 
photovoltaic 

modules 

Collection i 
modules 

Recycling 
process 

Producing 
green energy 

SnL 

Module 

Installation of 
modules 

Use of 
photovoltaic 
modules 

Production of 
photovoltaic 
modules 

modules of end-of-life 
^odweitig 

gwen energy 
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napaSdYMcrra ecpappoyobv 

EvawudTwori (pwToPoATaiKcbv at piourrxaviKti OTEvn. 

Ecpapuoyh q»a)ToPoATaiK(uv OE aypoTiKn. ano8r)Kn. 
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appoyn tptoTopo 

Evau)paTcocnic»r«W^Vs»f*ilHi^ ^peqteKTipio 

EtpapMOYH EUKaurrrwv cpwTopoXTaTKcbv apoptpou nuprr iou O E (3ioun,xaviKr| oTEYn 
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EvowucorwoTi {poiToPoXTaiKcuv O E yrinE5o no5oa<paip 

E<papuoy£<; q«j)ToPoATaiKQ)v O E npoooipEic. KTipicov 
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*<jdTO0oATai'K6c. oraeuoc, qAeiaponapaYWYhc, P^ya îc, KAiuaicac, 
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