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MPOAOIOZ

H nAextpikry evépyera Trou Trapdyetar amo Tig PV-kuweAideq prropei va
XPNOILOTTONGEI Ot eupuTaATNG KAIMaKag epapuoyeg, 1600 oTov Okiakd, 600
oTov Biopnxavikd kKai Tov AypoTikG TOHEa

Ta 1eAeutaia xpovia Taparnpeeital uia aAuanwdn avamruén omnv TexvoAoyia
Twv PWTOBOATaIKWY TTOU EXEl AV ATTOTEAECHA Trv augnon TG amodoonc Kai
TNV HEIWON TOU KOOTOUG ayopds Twv PV-oToixEiwy HE TEMKO amrotéAeopa tnyv
augnon Twy EQApUOYWV TOUG oTNV Kabnuepivh pag dwn.

Qo71600 yia va UTTOpEi éva oUCTNHA VA IKAVOTTOINGCE TIC AVAYKES TWV POPTIRIV
KOl va €ival Kai OIKOVOUIKA TTpoottd Ba Tpéwer va mponyndei pia cwoTn
DIaoTaocioAdYNon Tou CUCTAMATOS TTRAYHA SUOKOAO Kabwg UTTEIoEpXOVTal
TTOAAEC METABANTEG, O6TTWG TO TOOOCTO TNG NAIGKNG akTivofoAiag Trou
vITpooTTiTITEl o1 PV-TTAQiolo, n karavoun Tou @opTiou Katd tnv Jidpkeia NG
nuépag N o axpifric WPoodIopICHOE Twv  NUEpwv  autoduvapiag Tou
OCUCTHHATOC. |

DAec autéc o petaBAnTéc av dev AngBolv umdwn odnyouv eite ot
uTTepSIaoTactoAOYNC TOU CUCTAKATOC, EiTE Ot UTTOBIAOTACIOAOYNON QUTOU |E
aQmOTEAEONa TNV augnom Tou KOOTOUG Kal TNV U KJAuwn TOU @QOpPTIoU
avrioToixa.

H owoTtn StactacioAdynon evoe PV-cuotiuarog dev yiveral ofpepa apd o€
EAAXIOTEC TTEPITITWOEIG KABWG Ol TTEPICCOTEPOI BEV TTPOXWPOUV CE Hia TTARPN
Kal £€aviANTIK) HEAETN GAWV TwWv TIQPANETPWY TTOU TO OUVICTOUV Kdal
grmpeddouv TNV AEITOUPYIa TOU.

To oUyypaua autd ETMKEVIPWVETAl OTNV TTEPWYPAQPN Twv HEPWY Evog
PWTOROATAIKOU CUTTANATOS, OTIG TUTTIKEG EPAPHOYEC TWY CUOTNHATWY QUTWV
TTepAauBavovTac 1000 Ta autdévoua PV-ouotipara 6co 1a uBpidikd kar Ta
ouoTAPaTa Tou gival ouvdeSepéva pe TO BiKTUO. ZTa TEAEUTAIO KEQAAQIQ AUTOU
TOU CUYYPANATOG avaAueTal ot Bdbog n S1acTacioAdynon OAwv Twv HEPWY
QUTWY TWY CUCTNRATWY AaUBAvOVTag utroywiv OAEC TIC TTAPANETPOUC TTOU
MTTOPOUY VA ETTNPEACOUV TC ATTOTEAECUA TIG SIAOTACIOASYNONG.

10 1° KEQPAAMIO QuUTOU TOU CUYYPANaTOS Ba aKOAOUBNCE! W ElCaywyr] oTnv
QWTOROATOIKA TEXVOAOYIQ. OEWPEITAl ATTAPAITNTN WOTE va YIVEl QvTIAnTITH N
Sopr} kat n AsiToupyia Twy PWTCBOATAIKWIV CTOIXEIWY.

Sro 2° kepdAaio Ba TrapouciacOel N EVEPYEIQKT TTOAITIKN TTOU akoAouBeital
Tavw oto Béua twv AME. 1600 omnv Evpwrraik Evworn, 600 kal otnv
EMada

AVETITUER povTEAWY SOTTOICAGYNOTY, PV-ouomudray via kALY TAEKTRIKUY QOPTiwy Karonkg v



210 3° ke@aAo Ba akoAOUBHAOE! Hid OUVTOUN TTEPIYPaPr] Twy Jiapdpuwv eiStov
Twv PV-gugtnudrtwy (autdvopa, uBpidixd, ouvdedepéva pe 1o SikTuO) KaBuig
KQI TIEPIY PGP TWV HEPWYV CTTO TA OTTOIQ ATTOTEAOUVTAL.

270 4° KeQAAQIO TTAPOUCIAlOVTICI EQAPHOYEC TWV PWTOROATAIKWY CUCTNUATWY
omnv Jwry uag.

210 TEAeutaio  kepAAaio  Trapoucidletal i@ avaAutikhp  pEBodog
SiaoTactoAdynonc kabuwg Kal Trapadeiyuarta autng.

ZKOTTOG QUTOU TOU CUYYPAUATOG Eival N TTApouCiact] MIAag avaAuTikig Hebodou
SiaoTaoioAdynong evo¢ GwTofoATaiKOU CUOTHHATOG, N oTroia Aaufdvovrag
urdpiv  OAe¢ TG TTapapéTpoug va odnyEi Of WA GwoTh Kal  akpin
SiaoTacoAoynon PV-ouoTnuarwy.

H cworl diactagioAoynon evog PV-cuotiuarog 8a pag odnyricer orny
doéunon evog afiOmoTOU CUOTAMATOS TTou 8a KAAUTITEl TI QVAYKEC OF
NAEKTPIONO WId¢ OIKiag i o1roloudriIToTe GAAOU Xwpou Katd Tnv Sidpkeia 6Aou
TOU £TOUG.

H owoTd SiaoTacioAdynon £X€l oav QITOTEAECHA TNV HEIWON TOU KOOTOUS TOU

CUOTAHATOS aAAG Kai TRV afioToTia TOU GUOTANATOG KATW Q1o Tig DIGQOopEg
KQIPIKEG TUVONKEG.

AvaTTuLn pPovTEALY HIOCTaTIOAGYNATIS PV-0uoTNRATWY YIE XGAUYT NAEK TPV QORTROV KaTOMKIS v



KEDAAAIO 1°

EIZATQI'H XITHN OQTOBOATAIKH TEXNOAOTIA
1.1. l'eviké —Evepyeraxoi mopol

To oUvOAO Twv EVEPYEIQKWY TINywv TTou E£xel otnvy 8idBeon Tou ©
avOpwrog, Biaxpiverar 0 HUO KATNYOPIES,

— g

T G e T

Job T AT g

Sl O Ly

AP E F el el

AT - 4=

HCIDOETIROT P el

Zxnua 1.1.1: ATLKOVICN Twv PEraTporTwv ¢ NnAIGKNG EVEpyaag o AAAEC popéc evipyaac

a) Of QUTEC TTOU OTNEIZOVTAI OF aITOBELATA KAQUOIMWY UAIKWY TTOU BpiokovTa:
a10 PA0IO TG YNE HE ouyKeKpILévn Bidpkela Jwng, oxApa 1.1.2, kai

B8) o qutéc TTou KaBnuEpIVA ka1 QEvaa WTTOPOUHE va EKPETAAAEUOUACTE,
oxnra 1.1.1.

AvaTTuEn povTEALV SIGTTegCAGYTIOTK PV-0UCTNRATWY V10 KEAUYN NALKIDIKWY OPTHLY KQTOWKIG 1




ZTIC TTPWTEC QVITKOUV 1A OPUKTA KAUGIHA (TTETPEAQIO, AvEPAKAS, QUOIKO
QEpPIo) TTOU ava@Eépovial w¢ cUpBaTKa kauoiua Kkai 1o oupavio (U) arro v
oXAacon Tou oTroiou AauBAverai N XapakTNPIoTIKA Un ATTIA HOPE@R EVERYEIAS N
TTUPNVIKN EVEPYEIQ.

wi woﬁwd’mu Gvlpaxa* - 'Evog

-
QUOIKC JEPIO

Ydpoyovavipakeg

Exﬁ,ua 1.1, 2 Ta moypdupma n'ap:a'rdvouv rr]v oxamaj avaAoy:a ueraéu rwyv  ouufanixuy
Mywv EvEQYENIC TTOU KAAUTITOUV TiC TRAYKOOUIES avdykes. MNapouaidlerar £rmong 1o xpoviké
Sidornua mou rpoBALerar va eivar SiaBioTpEg.

*10° vovvor 1008uvapou avepaka 1008uvapou e EvEpyeia ot Joules ion
mpog:

feppoyodvog Suvapn vou avBpaka J/grxapiuog (griton)x1 0%tons=

= 26.4x10%(J/gr)x10° (griton)x10° (tons)=26.4x10"° J=26.4 PJ

Or Beutepeg exouv w¢ Baoixr] mpoéAeuon Tov 'HAo. H axtivoBoAoupevn
amo tov HAo evépyeia, Tou @B8avel oty ' (1.7x10"W 1 1co8uvapa
5.4x10%°JI¢10C), EKTOC QTTO TNV YEVIKOTEPN CUHBOAA NS aTnNV dnuioupyia Kai
v diarienon 1ng Jwn¢ Side akaramauoTa evépyeia Ot DIAQPOPEC HOPPES
aloTToIiNaNg. Xg QUTES TIC HOPPESG AVIIKOUV.

a) N NAIaKn evepyeia

B) N aiohikn evépyeaa

¥) N udPOBUVANIKT] EVEPYEIT

5) TNV evEPYEIa TWV KUPGTWY Kal
£) v Biopala

Avamrrugn poviEAwy ScaraceddynoTic PV-ousTrpaTuw yIa xaALyn ALK TRKUY GOQTRUY KaToiag

[ ]



Mia oxnuarnkry didragn mou pag Seixvel TRV HETATPOTTH TNG NAIGKAC
evépyeiag oc GAAEC HOPPEG EVEPYEIag paiveTal OTO Oxnpa 1.1.1.

Ta teheuraia xpdvia otnv xwpa pag yvwpilel wa idairepn avamruén n
EQAPHOYN TNG NAIGKNAG EVEPYEIAS, KUPIWG HE TNV EQAPHOYR TWV NAIAKWY
QUAAEKTWY. AUTO TO YEYOVOS OBRyNOE OF HIQ TTOIKIAIG HEBODWY Ky TEXVIKWV
600V aQopad TNV EKHETAAALUON TNG NAIGKNS EveépyElag yia Tnv Bépuavon kai
Yuogn TOU KTIPIOU GAAG Kai TNV KAAUWN TWV NAEKTPIKWY TOU avVAayKwy,

Ta emKpQAréoTEpa  OUGTAMATA EKUETAAAEUONG TNG NAIGKAG EVEPYEIAC
HTTopOoUV va Kartarayouv o€ Suo LEYAAES KATNYOPIES

a) TQ EVEPYNTIKA CUCTANATA EKKETAAAEUONC TNG NAIAKNG EVEPYEIAC OTA OTTOIa
PEUCTO PEEI KAl PETAPEPE! BEPROTATA TNV OTTOID KAl ATTOONKEVE!, KaI

B) Ta TadnTIKG oUOTARATA EKUETAAAEUONG TNG NMAKAG EVEPYEIAC.

Zra TTaenTKG CUOTAATA 1 NAIAKA EVEPYEId CUAAEyETal, amroBnkeUeTal
Kal SIQVERETAN OTOUG TTPOG BEPHAVON XWPOUS QUECA, XWpPIC TNV TTapepBoAn
HNXavikwy pécwy. To Kripio | Sidpopa pEPN TOU KTIpiOU A£IToupyolv cav
NAIGKOI CUAAEKTEG KOl aTToBnKes TauTOXPOVA , TNG NAIGKAG EVEPYEITG,

ZTQ EVEPYNTIKA CUOTHHATA QVIKOUV O NAIGKOI OUAAEKTEG Uypol Kal
aépa. QOoT600 OTNV Karnyopia autr 8a eviAfoupE Kar Ta QWTOROATAIKA TTOU
CUAAEYOUV NAIGKA GKTIVOBOAIQ KQI TNV HETATPETTOUV OF DEPHIKN KOl NAEKTPIKN
EVEPYEIQ QVTIOTOIXWG, KABWE OF aQuTd Kal CUYKEKPIPEVA OTIC PWTOROATTIKEC
KUWENIBEC TTOU Eival TO SopIkd GToIKEID TOUG PEoLV €,

H mepimmrwon TnNg Gueang HETArpoTiS TNS NAIGKAS akTivoBoliag o€
NAEKTPIKA MECW TOU QWTOBOATAIKOU @aivOopévou Eival pia TTpOKANCN Yia
HEAETN KAl EQAPHOYEC LE OTOXO TNV £EOIKOVOUNGCN EVEPYEIAS, QUOIKWY TTOPWY
QAAQ Kal TTPOCTaciag Tou TTEPIBAAAOVTOG, Kabwg n PV-texvoAoyia Oev
PUTTAiVE! TO TTEPIBAANOV HE aépia BEpLOKNTTIOU.

H dueon METATPOT TOU NAIGKOU QWTOC OE NAEKTPIOHO HECW TG
PWTOPBOATAIKNG TEXVOAOYIAS TTPOOPEPE! OTNV OIKOVOWia Eéva TTARBog amo
CUCTALATA TTAPAYWYAG EVEPYEIAE TTOU TTPOTEIVOVTAl VA aVTIKATACTNOOUV Ta
TTapadociakd  Kauoiua Opukta { TreTpéAaio, avBpaka). Ta TeAsuraia
TTapouaialouv 10 ooBapd TPORANUA OTI BEV AVAVEWVOVTAL, UTTG TNV Evvoid OTI
gfavTAOUVTOl OpPIOTIKA £ITEITA A0 QUVEXT XPrON K 0Tl puTraivouv TO
TTEPIBAAAOV.

Avarriuén poviEduy HaoTamoAGyTIonS PV-ouaTidrwy yiIa KGAUYN NAZKTRKUY QOPTILN haTomS
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H nhiakn evépyela, avrtiBeta orav “culiappaverar-eyAwlifetar e
QWTONAEKTPIKA péca 1) HE TNV pop@n TG Beppdtntag xdpn Ot KATOTITRQ,
amroTeEAEl HIa avegavTANTN TINYN EVEPYEIAS ONHAVTIKAG I0XV0G, WOTOC0 HIKPAG
TTUKVOTNTAG. AUTOC £ival 0 AOYOG TTou O AvBpwITo¢ aoXOALITal QroacioTIKd
ME TNV avamiugn TeXvikwv TTou Ba  EMITPEWOUV  UId  IKAVOTTOINTIKNA
EKHETAMEUCT) TNG.

H évtaon ¢ nAIaKAC akTivoBoNiac givar pikpr Te Tafewe Twy 10°Wim?,

To QWTOROATaIKO @aQIVOPEVO Kai  EIBIKOTEPA N TEXVOAOYIA Twv
PWTOROATaIKWY CTOIKEIWY, av Ko EEKIVNOE TTpIV amd £va Kal TTAEOV aiwvd,
poévo Ta teAeutaia 30 xpévia, APXIOE va EQAPUOZETAI Of OAoEva Kau
Tepicadtepa media. H rexvoloyia autr] amroTeAel TUNHA TWY EQAPHOYWY TWV
VEWV EVEPYEIQKWY TeXVOAOYIWY Xai EIOIKOTEPA Twv QVAVEWOIHWY [nywv
Evépyeiac (A.N.E).

AvVETTTLEN povTiAuy SIBaTaCI0ASYTIOTK PV-OUOTNUATWY Wa KEALYT) NALKTDIKUN POPTHUY KATHKRKS 4



1.2. loTopikr} avaSpopr

H Tepimrwon 1TNg AUEONG METATPOTING TNG NAIGKNG axTIVOBOAiag o€
NAEKTPIKY] HECOW TOU QWTOROATAIKOU QAIVOUEVOU HEAETNBNKE KUPIWG QIO TO
FaAAo @uoikd Bequerel (1839). To 1877 o emotipoves Adams kat Day, amrd
10 Cambridge Trapouciacav otny Royal Society, v gpyacia toug £ Twyv
METQBOAWY TWv NAEKTOIKWY IBIOTATWY TOU OTOIXEioU OeAnviou Otav ekTieTal
OT0 UG,

Mépacav wavw amd 100 xpovia ame TNV TTAparipnon 10U
QwTOPOATAIKOU @aivouévou TIpiv  Epeuvnréc ommd T1a  epyaotripia  Bell
TEAEIOTTOMOOUV T TTPpWIN oUyxpovn QwToRoATaikn kuweAida (1954) PBA.
oxnua 1.4.1 kai 1.4.2. To oUOTNHG TTOU TTGPOUCIACAY ATTOTEAEITO OTTO TTUPITIO
HE oxnuaTtioud eTa@nc p-n pe didyxuon kar pe arodoon 6%. Téoogpa xpovia
apyoTeEpa 1@ MPWIG QWTOROATAIKG OTOIXEIG XpnoigoTronénkav yia va
TTapEXoUV ICXU 0t Eéva Sopu@popo.

H Oekactia Tou 1960 £@epe TNV HEYGAN €KPNEN OTIC EQPAPUOYEC Twv
pwrofoAtaikwy. Ekeivny Tnv gmoxn n TEXVOAOYIa NTav apkeTd akpifry hE Ta
pwroBoATakda oToixgia va kooTifouv avw amod $1,000 avd peak watt (Wp)
kat va Exouv uikprj amodoon 5-10%. Tig TeAeutaieg OexaceTieq oTadiaxn
avamrugn oTnv TEXVOAOYIa KAl KATAOKEUN TwY QWTOBOATAIKWY £XEl MEIWTE! TIG
TiuEG Trepimou 200 @opéc, oTa $5 - $6 ava peak watt (Wp) yia eykaraoTage
OUYKPOTNUATWY CUVOAIKNG IoxUog S50-100 kWp. Eykaraotacels xapnAng
IoXU0o¢ ¢ Tafewg Tou 1 kWp Exouv oxedov dimTAdoio kooTo¢ avd
EYKATECTNUEVO WP, aTT'OTI Ol EYKATAOTACEIG HEYAANG ITXVOE.

Zinv Oekaetia tou 1980 o1 TTPOOTIADEIEG MEIWONG TOU KOOTOUG
BlopNXavikNg TTAPaoKEUNS Twv QWTOROATAIKWY OToIXEiwy odnynoav oTnv
XPNOIHOTTOINCT OIKOVORIKOTEPWY HEBODWY TTAPATKEUNG TOU EVEPYOU UAIKOU.
Or péBoBor autoi xapaktnpilovial omd TNV SnpIoupyia TTOAU  AETTTWV
OTPWHATWY OE ETTIPAVEIA TTOU ETTPETTEI TNV TTPOOQPUOT TOU UAIKOU.

Avanrrugn povidtswy SaoTacmeAdyNoTK PV-0uoTipaTuy yia KAAUYT) NALKTRIKWY QOpTiuy KaTowdas -



EURO/Watt excl, tax
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Zxfua 1.2.1: Melwon mg nunc rwv @uwroBoAraikwyv TTAQIOIwWY UE TNv Tapodo rwv xpévwv.

ATTO TO OYNHUA TTAPATNPOUHE OT1 TO KOOTOG TWY QWTOROATAIKWY £XEI MERWOE
paydaia xard Tnv Sidpkea Twv TeAsuTaiwy 35 eTwy amd 1000$/Wp 10 1956 o¢
AyoTepO atrd 63/ Wp 10 1999.

Mapd Tauta, TEOBAETTETAI CUVEXTIG TITWON TIHWY, WE TTPOOTTTIKT N TIUM TOUG va
pEwBEl kaTw atd 49/ Wp yia 1o 2010.

AvarTugr poviEsuy SIACTacIoAOYNoTC PV-ouanpdiay yia KGAUYN MALKTDIKWY GOPTHAIY KATOmXKIG



1.3. NAcovexmpara-Mgiovexkmjpara @/B texvoAoyiag

Ta Baoikd wmAcovexkTApara Twv QwroBoAtaikwy diartdtewy givar n
amousia KIVOUHEVWY TUNHATWY Kal N EVEPYEIQKN TOug auTtovouia. Emiong n
HEyaAn didpkeia wEhUNG JwA¢ Toug, n aglovia TpwINS UANG yia tnv
KQTAOKEUR) TOUG KaBuw§ TO TTUPITIO Eival TO SEUTEPO TTIO KOO OToIXEio oTnv N,
n xapnAn avaioyia Bdpou¢ ava amodiddopevn povada 1oxuog (= 100W/kg),
TTou gival OTUavTIKr 1BI0TNTa OTIS SIAOTNHIKES EPAPHOYES, O TTEPIOPICHEVEG
arTaThosic  guvTnEnong, n addépuPn Aetoupyia Toug kar TO OTI dev
£MBApUVOUY ONHAaVTIKA TO TTEPIBAAAOV.

Ta pelovekTAuara authg TnG TEXVOAOYIag eival TO MEYAAQ KOOTOC
TTAPAOKEURG TWV PWTOBOATaIKWY OToIXEIWY, N MIKpR amodoon , n kdAuyn
HEYAANS em@dveiag e5GQou¢c yia  Tnv  TOTOPETNON  QWTOROATAIKWY
CUOTNMATWY KAl O ETEPOXPOVIOHOC HETAEU TG Trapaywyrnc NAEKTPIKAC
evEpyelag kai {ATNONGS AuTiC.

H T1exvoAoyia Twv QPWTORCATAIKWY XPNOIMOTOINBNKE apxikd Adyw
TEPIOPICUEVOU  BApoug, IO TNV Trapaywyn EevéEPYElaC Of DIACTNHIKEC
epappoyéc Tnv dekaetia Tou '60. Apydtepa JOKINGOTNKE WE £MTUXIQ K OF
aMoug  Topeic, IBiTeEpa  yIa TNV KGAUWN NAEKTPIKWY  AVAYKWY OE
QITOMOVWLEVEC TTEPIOXEC ME MIKPN EYKATECTNHEVN 10XV, OTTOU N KATAoKEun
NAEKTPIKOU PopTiou eival Satravnpn.

Itnv EAGda o Juvardtnreg eQapMoyng Twy  QWTORBOATAIKWY
Biarafewv givar eupurareg. ESW kal kaipd o1 @dpoi nAekTpodoTouvtal PECW
TéToiwy JiIarafewy KAl ouoTNUATWY amOBnKEUONS HE CuoOWpPEUTES. Ettiong
QAPKETEC HOVADEC QWTOBOATAIKWY EXOUV EYKATAOTAOE OE TTEPIOXES ME AlyOug
KATOIKOUG yia TNv NAekTpodoTnon Toug.

Avarrugn povTiiwy SaoTaooioynong PV-guTpGiuy yia KEAUH RALKTDIKUY OPTIAV KaToniag 7



Ixtipa 1.3.1; @apog pe pwroBoAraikd mAaloia cyxarcotnuévo amré mv Y. @.[1.N. omv Ikapfa.

= ; "
5 el " &l &
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Zxnua 1.3.2: O pwrofoAraixés orabuds ¢ A.E.H. otnv Kuevo

Avarriugn poviéduy SIGOTamoAGYNIOTS PV-ouaTnpdiwy yia KaAugh NALKTOKWY GOPTRLY KATOKIL g



Ixnuao 1.3.3: Amown you QwroBOATaikOU oUOTHLaToC oT0 SEVOSOXEIaKO OUyKoOInua ornv
EAouvra.

To &evodoxeio autd amroteAsitar amd 12 OKioKoug§ kai €éva egmiatopio. H
EVEPYEIQ TTOU TTapEXEl TO PV-0UOTNLA TTou HEAETABNKE KaI EYKATATTAONKE KA
AEITOUpYEl, KAQAUTTTEL

a. TOV EOWTEPIKO Kal EEWTEPIKO PuTIONO

B. yuyeia (emayyeApanka kar oikiakd)

Y. Hia avTAia vepou kai

0. BIAPOPEC UIKPO-NAEKTPIKEG OUOKEUES

H nuEPAOIa NAEKTPIKN KaTavaGAworn yia TO KAAOKQipl uTToAoyioBnke  O€
40.3kWh, o1Twg &ider o Mivakag 1.3.1

AvamrTuén povidiuy SIaTTaoASYTIOTS PV-0uaTrRETWY Yia KAAUWN NAZKTPIKUN POPTHUY KOTOKKIG 9



MNivakac 1. 3.1: EComMopdc kar katavaAwoEelc ot Levoboxeiakn povada,

HAsxTIXOC Cvop. Ap1Budg ! Karavahwaon
EfomAionég loxus (W) | Asroupyia (Wh)
_(wpeg/nuépa)
Eowr. dwnapéc 30 110 1 3300
Efwr. OWIIGHOC 25 30 | 6 4500
Yuygia dwpdariwv 100 11 6 6600
Ewayy. Yuytio 400 3 11 13200
Emayy. Karapixrne 300 1 |11 3300
Doupvog pixpoxupdrwy | 1200 1 l 1 1200
| MeoTikA avTAia 750 1 2 1500
BioAoyikoc xa@apiopoc 400 1 2 800
i Evropotrayidec 20 15 5 1500
|i AMAOg nAexTpikdg | 200 22 K 1 4400
| eEomhiopGg (u.9p0¢) (1.6p0¢) (p.6pog)

I

Tuvorixé Huepriono Haexktpiké @oprio:  40,300Wh

Mpémel, woTdoo, va onpewbei 6T 0 oxediaopdg Tou Eevodoxeiou akoAoUOnoe
TV apxr] ¢S BIO-KAPATIKAG QPXITEKTOVIKNG Kai OT N Trapoxr] {EaTou vepOU
ETTEUXONKE HECTW NAIOKWY GUAAEKTUY.

Eibikérepa :

1. 70 PV-gugmnua armorteAeitar amd 112 povokpuoTahkd PV-mAgicwa, pe
OVOHAOTIKA IOXU S7TW 10 KBt éva.

2. H oAIkr| ovOUaoTIKn 10XUC Ig0UTAl PE

112 PV-mAaioma x 57 WP/mrAaicio= 6.4 kW.

3. Ta PV-mAgioia yia Aoyoug BEATIOTNG amédogong kard 1O KAAOKQipl,
TOTTOBETABNKAY HE KAIGT Ww¢ TTPo¢ To opifdvTio 30°.

4. To PV-ouotnua 61w deixvel 1o oxripa (1.3.4) epidapBaver

a. Tov eAeykTr) / puBpioTn (regulator} Tou CUCOWPEUTOU,

B. Toug CUTCWPEUTEG, TTOU Eivar

48 oToixeia Pb-0fEo¢. 2 Geipec CUCCWPEUTWY eV TTAPaAANAW, HE 24 OTOoIXEIQ
£V OLIpa, ot KAbe oLpa.

H xwpnnkdéTnTa kaBe aroixeiou rrav 680 Ah kar n ovopaoTikr Taom Tou kabe

oTOIXEIOU 2V.
AvdrrTugn povitAwy Sao1aooASYTIOTG PV-CUCTRATWY i KEAWN ALK DKWY QOPTILY KQTOIKKIG 10




y. Toug perarpomeic ioxuog (DC/AC):

O oyediaopudg eTEBaAAE v £ykaTAoTaor) SUC HOVOPAOIKWY HETATPOTTEWY HE
10XV ekaoTou 5 kal 6 KVA avrioToixa.

O perarpormréag €xel Taon e§6dou =220V xai rdon e06dou 48 Volt : tTou
KAAUTTTETAI OO Ta 24, £V OEIpd, OTOIXEIQ OUTOWPEUTWY, NTOL:

24oTvoixeia x2V/oroixeio=48V

84, wip ¢48 € coe i, | e ot e
112 povom T ahAmd
tAa
K -'I—| | Graup 1
L \ ®opric [P
| A,
I i'l?h LY
- = =/ e
Ehryy iy ]
& by £

o T
Swprs LF

Lrpstewry o Ssasuberreg (T} & (1) o v fAmeed ou sevevmn
A wugryte

Ixnua 1.3.4: YBpibiké PV-ouotnua Esvodoxeiaxou auykpoTfiparog ornv EAouvra ¢ Kprnme.

_Avc'rrnuf,n POVTEAUNY SIaOTamIOAMYTIOTC PV-CUGTRRATWY yIO xGAYN NALK TPIKWY POLTRLYV KOTOmIAC 11



1.4. Apxn AeiToupyiag pwWTOBOATAIKOU OTOIXEIOU

Ta gwrofoAraika oToixeia amoreAoUvral amd duo TTAGKES NUIAYWYWY
TToU BpiokovTal og eragr] 6w deixvel 10 oxriua 1.4.1.

Hiwma
Axtrvofioiaa
LT T T T T T T O O O MR W Y )
g o Ko
Hyuayoryds Tirzov - 1 (-) g"m“ﬁwm”“
: - . » [ ] - L - - L ] [ ] L} [ ] - - L B
Hpiaryargés vl - p {+) .
Toutn PotoPfoataivot Ltoiysiov (+)

Zynfpa 1.4.1: Apxn Aemoupyias @wroBoAraikoy oToix oy

H avw TAGka gutrAouTileTal e TTOAU pikpr) TToooTnTa oroxeiou (P, As)
TTou BIaBETEl Eva eTITTAEOV NAeKTPOVIO OTnv e§wrepikn Tou oToifada ot oxéaon
HE TO XPNOILOTIOIOUNEVO nuiaywyod Tr.X Si. Ta UANKG TTou XpnoioTtrolouval
oTnV ETTOTPWOT TUTTOU N gival apoevikd As 11 ¢wogopo¢ P, BiououBio Bi
K.TA  AVTIOTOIXQ N KATW TIAGKQ EVIOXUETal ME TTPOOMIEEIC KATGAANAoU
oroxgiou {B) Tou BiaBirer éva nAEKTPOVIO AIYOTEPO OTNV €§WTEPIKN TOU
oroifada ot oOxéon ME TO UAKO TOUu nuiaywyou. Ta uUAka Tou
XPNoIuoTroIoUVTar OTNV KATW TTAGKa &ival 1o Bopio, B, 10 Aloupivio, Al, 10
Faahio, Ga, o Ivbio, In, k.a.

H avw TTAGKG pe Ta ETITTAEOV NAEKTPOVIAQ OVOUAZETAl NUIRYWYOS TUTTOU
N EVW N KATW TTAAKO NIaywyog TUTToU p.

Orav gwrovia kavrg evépyelag { .. yia 10 Si=1.12eV) emmréoe otnv
gTTaQr] p-n €XE PEYAAN MBavotnTa va aAANAETIBPACE! PE Eva NAEKTPOVIO TNG
Twvng oBEvoug Kai va 10 avefaoel otnv {wvn aywyipotnTag SnUIoupywvTag
guyxpovwg a otn. To e obeugl TTPOC TO XWPOo TOU N NUIaywyou Kat n ot
otov p. Ta e odtuouv 0OT10 nAekTpddio TNG eTTPOCBIag £MPAveIag
OUMEYovTal EKEi Kal gppaviovial gav peUua OTo EEWTEPIKO KUKAwua. TeAka
@Bavouv OTO XWPOo TOU NUIGYWYOU p OTToU £EOUBETEPWIVOULY TIG OTTEG. TOTE TO
pevpa Ba undevifoviav, €KTOC Qv CUVERBQIVE HIa CQUVEXNG «AvTANON» € Kal
oTTwv. TouTn N GvTANOT ETTITUYXAVETAl NEOW TWV QWTOVIWY TTOU TTPOCTTITITOUV
OT0 CUOTNHA P-N Kai AAANAETTISPOUV LE T NAEKTPOVIA, TOU CUCTAHATOG N-P.

Or B316TNTEG DIGPOPWV NUIAYWYIHWY OTOIXEIWY TTOU XPNOILOTTOIOUVTAl

Avamugn poviiiuy SaoTamoidynang PV-guoTaudiun yia KAL) NAEK TGy QOOTHUY KaTouiag 12



omnv  kataokeur; Twv  PV-otoixeiwv  @aivovial oto Tivaka | Ttou
Mapaptriuarog |

HAlakn aknvopolia (Quwrovia)

-

_NeraAAin eviaen
- - !
e N-OTPWOTY e
L A, ANER s ,',:/9 45, R CTavanwen
f,‘ uTT X J,-’fmaio e T I T |

5 hd -oTpWwon:
1-’" .'m\t:lnpéwo.,p P n*_

 eVIETOANKD ETTOQIP {
— p-n Evwon

Ixnhipa 1.4.2; Ixnuara) draln evos pwroBoATaKou oToixsiou.

210 £ETWAvVW HEPOC TNG BiaTagns dlakpivouue TIG METAANKES eTTAQEC TNG
B160ou p-n Trou arTroTeAEl TNV BAon Asiroupyiag TnNG QwTofoATaikrg KuweAidag.
To peopa péer YOMG of Buo akpodEKTEC/ETTaQES cuvdeBoUv e éva QOpPTIO
KaravaAwTr.

H arroppogoulpevn evEpYEld METATPETTETAL MEPIKWG OF NMAEKTPIKN
EVEPYEIQ KA MEPIKWC OF BEPUIKN EVEPYEIQ.

O puBuog ¢ nAekTpiknS evepyeiag (W) trou arrodidel o PV-OToixEio
TPOS TNV NAIGKr] akTivoBoANid Trou TIEQTEl O'QUTO  KOAEITAl CUVTEAEOTNC
arrédoon¢ (QWTo-PETaTPOTITIC) TNG NAIAKAS KUWEAIBAG.

To ammoppoPOUEVO WS (PWTOVIA) Sruioupyei eEAEUBEPa NAEKTPOVIA KOl
OTTEG GTOUC NUIaYWYOUS (p,n) TIPOKAAWVTAG Eva EAAEILA NAEKTPOVIWY OTNV N-
gTPWON TOU NUIAYWYOU KAl TTAEOVACUA CTNV p-OTRWON TOU nuiaywyou.

DAa 1a nuiaywyiua VAIKa rapoucidlouy 10 QWTOROATAIKO QUIVOHEVO.
To kUpio VAIKO eival TTupiTio (Si), To BEUTEPO TTIO KOIVO XNMIKO OTOIXEIO OTNV
m.

Ta pwronAekTpikG KUTTapa (PV-cells) emepvouv ndn oe amodoon 10
15 éwc 18% kai ndn mapayovrar palika-Blopnxavika. BA. TMivaka 2, Tou
Napaprnuarog |

H Kxaraokeuri QWTONAEKTPIKWY KUTTAPWY amd HOVOKPUOTAAAIKO N
auopgo Trupitio eival glnvoTtepn. QoTooo, 0 BaBpog amoedoong Kupaiveral
peTagy 12-14% xar 5-8% avrioToixa, kat gival HIKPOTEPOS atrd autdy Tou PV-
gToixeiou aTrd TTOAUKPUOTAAAIKG Si. Ztov MMivaka 1.4.1 SiBovral o1 amodooElg
Sapopwy PV-oT1oixsiwy, diadedopévwy oTnv ayoped.

AvamruEn poviEauv HaoTac0ASYNOTK PV-CUCTNRETWY Y KGAUY NAEKTRIKWY PODTHUY KATOKIGS -



Nivaxag 1.4.1: Amodooeic Hla@dpwy TUTTWY PWTOROATAIKWY OTOIXEiWY

YAIKG @ELprnTIKﬂ BEATioT | Mpaypariki Napamprasic ]

PWTOBOATAIKWV amodoon (%) amddoan (%)

OTOIXEiWVY

MoVvOKPUOTaAAIKO 24 15

TFUPITIO -

MoAukpuoTaAMKd 18 12

TTUpITIO -

ALOPQO TTLPITIO 12 5 ACTaOEC KATA TOV QWTIOUD,

TeEMKRA amodoon &%

MepuBpavec GaAs 23 - TUYKEVTPWTIKG S5C0X°,

OUoKoAN Bropnxavikn
TTApACKEUN !

MeuBpaveg CuQ 20 - - lr

MeuBpaveg Cd-Te 24 - MeyaAn Vo, TTOAU £I0IKES
CUVONAKES TTAPACKEUNS

Orav QwrioBei pia emedveia PV-otoixeiou 161e ia dragopad Suvapikoy
SNMIoUPYEITal OTNV EM@PAVEId TWV HETAAAIKWY ETTAQPWY YEYOVOS TTOU EXEl WG
aTToTEAEC A TNV PON] PEOHATOC, i, EPOCOV TO EEWTEPIKO KUKAWMA givai KAEICTO.
H Siagopad duvapikoU PETatU TNG TTavw Kan TNG KATw HETaMMKAG emmagpric PV-
groixeiou amrd Si eivar repimmou 0.5-0.8 Volts ka1 e€aprarar amé Tov 1UTTO TOU
NHIayWYoU Kal TNV TEXVIKN HE TNV OTTOIa KATAOKEUAOTNKE N KUYWEAIDa Kar ox!
atd N Evracn NG NnAiakng akTivoBoAiag.

Ma tnv Tapaywyr] TTEMICCOTEPNG NAEKTPIKNG IOXU0G O pWTOROATAIKES
KUWEAIBEG ouvBEovTal NAEKTPIKA Kar gxnuarilouv utropovadec i PV-trAqicia.
Ma va TTpooTareUcOUME TIC HETAMAIKEG EMQPAVEIEG ATTO TIC TTEPIBOAAOVTIKEG
OUVONKES O ETTAPES TOTTODETOUVTQI HECA OE TTOAUCTPWHATIKO YUQAIL

H gwroBoAtaikry texvohoyia eivar mepiBailhoviika guaioBnrn xaduwg
TAPAYEl NAEKTPICUO XWPIG va amaiTouvTal Kauoiua. ITa apEcwC ETTOPEVA
Xpovia €xel TpoRAcBei 0TI Ta QWTOROATaIKG evepyEiakd cuoThpara €a eival
OIKOVOUIKG amrodoTika yia Tnv kahuyn goptiwy Trepitrou 100 kWh/d.

TeAdka oe 20 xpovia Ta QWTOROATAIKG TTPOBAETTETAN va Eival Ta o
@onva kar TEPIooOTEPO afiOTNIOTa GUOTNUATA TTAPAYWYNG EVEPYEIQS yIa TIS
TTEPIOCOTEPO ATTOKEVTPWHEVEG NAEKTPIKEG E£QAPMOYEC OTOV QVATITUOOOUEVO
KOOMO.

Kard tnv didpkeia £kBeong evog PV-gToixeiou oTnv nAIakr akTivoBoAia
av oUvBECOUNE Ta AKPa TOU HE KAtaAnAo aywyd T1OTE SNUIOUPYEITAI KAEIOTO

AvaTrTuEn povT EAwry SIacTacASYNOTS PV -CUGTRUATWY yIa KAALYT NALKTPIKUNY QOPTHAY KATCIKIS 14



KUKAWUa 10 o1roio Siappéeral amd peupa Adyw TNG KivoNg Twv NAEKTPOVIWY
g'autd. Orav 0 aywydg €xel undevikny aviiotacn 101€ OT0 KALIoTé aurd
KUKAWLQ N éviaon Tou peuparog yiveral uéyioTn kai To pedpa autd ovopudaleral
Eviaon BPaxUKUKAWOEWCS, isc.

Amrodexvierar 611 N n Evraon Tou PEUHATOC HETARBAAAETQ! YPAUUIKG HE
NV £VTAoN TNG TTROCTIITTTOUCAs NAIAKNG akTivoBoAiag

AvaTuEsn poviihuy SiaatadqoAdyneng PV-ouoTnpdigy yia KAy nAXIpIKGY GOPTHUY KaToKkg 15



1.5. MNevika@ wepi TWY PWTOROCATAIKWY
Na va xkaravonfei kaAutepa n £vvoia TNG QWTOROATAIKAS TEXVOAOYIAC

QITAVTWVTAI  TTAPOKATW Ol CUXVOTEPA QOKOUMEVEC EPWTNCEIS ETT Twv
PUTOBOATAIKLIV.

A. T1 givan 10 pwTOBOATUIKO TTAQIOI0;

Ta QwTOBOATAIKG TTAICIO €ival QWTONAEKTPIKA KUTTAPA TIOU  TTapdyouy
NAEKTPIoRS  ameuBeiag peETATpETTOVIAQE 1O nAIaKO Qwg. Eivar ouvABuwg
KATAOKEUAOoUEVA amd TTUPITIO HOVOKPUOTAAAIKO, TTOAUKPUCTAAAIKO 1 GUOPQO
AerrToU otpwparos. O TpES QUTOI TUTTON QUWTOBOATAIKWY TTAQICIWY atrd
TrupiTio gaivovral oto oxnua 1.5.1, 1.5.2 ka1 1.5.3.

Zuvnesig AtaoTdosIg
Yyog 80-100cm
MAdro¢ 50-60cm

loxucg mepitrou 50 W

Zxnua 1.5.1:PV-mAgicio karaokevaoguévo and moAukpuoralAxd rrupino

AvaTriuén povTeAMuY SICoTAmoAGYNIOTS PV-ouoTnpdiuwy yia k@AugT ALK TRIKIY QOOTHIY KATOIKIAE 16



Ixnua 1.5.2: PV-mAaioio karaoxevaguévo Zxnpa 1.5.2: PV-mAaiow karaoxsuaopive
arré LHOVOKPUOTUAAIKG TTUPITIO arrd quoppo mupitio

O1 @uwroBoAtaikég KuweAideg eivar diokor TrupiTiou KUKAIKAC 1
opBoywVIKAC Siatopric Siactdcewv 3 éwg 4 wrawv (10cm?).

O1 nAakéG  KUWEAIDEG  ALITOupyouv OUP@QWVA ME TO  KAAOUMEVO
PWTORBOATaIKO QaivOpevo ("QWTOYPaPIKOC —pwg, " BOATAIKOC "MAEKTPICUOC).
110 QwToROATaIKG QAIVOLEVO QWTOVIA-PWS aAANAETSpoUV HE TO QAyWyIHO
UAIKO OTTWG TO TTUPITIO, EAEUDEPWVOVTAS NAEKTPOVIA aTTd Ta ATOHA TOU UAIKOU.

AGYW TOU PWTOBOATGIKOU PAIVOHEVOU LA PUTOROATAIKN KUWEABa atro
TTUpiTio, Si, OIACTACEWV 4 IVIOWV TTapaye TepiTrou 1 watt nAexTpikou
peuparog utd taon DC.

B. Nw¢ karaokevalovral Ta NAIGKd KUTTapa;

To UAKO TOU XPNOILOTTOIEITQI guputara otV  Biounxavia Twy
PWTOROATAIKWY KUWEADWY Eival TO TTUPIMO TOu OTToIoU O DIAdOXIKES
Siepyacie¢ kaBapiopou TNG TTPWTING UANG, TNG duuou Trapoudialovral oTo
oxnHa 1.54. Tmv auuo 10 TTUPITIO TTEPIEXETAI WE TNV LOPPn Tou ofeidiou Tou
Trupitiou (Si0;). To TeAkd 1poidv xapaxktnpilerar amd uywnAn xabapornra
{99,9999%)

AvamruEn povTEwy SICoTGMOASYTIOTS PV-0uaTRPETWY YO KEAMWN NAIKTDIKUY PO TRLY KATOIKIGE 17
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HCE
v
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(T pPIYHC SLADVLIDIV ]

ATIOXTAEH

v
KubBupo S1HCI3

ANATOQIH

v

HigrTpovikod Si
(p=0,1 Q.cm)

NAGAPIEMOY
& ANATITY =H
KPYITAAAQN
v
MovokpuaTarsakd Si
{p=30k2lcm)

KOTTH

v
Alorol ¢-5:

ATAXYEH
‘HEMODOYTEYXH
[IONTOEN

v

Frcen p-n

Zynua 1.5.4; Adypappa pofc Epyaotwy TTapaywyriC NAEKTpOVIKG kaBapou Tupitiou, Ue 1nv
pop@ri kKuAivbpou, ue mpdwirn VAN v Guuo.

JUVEXEC NAEKTPIKO PEUHA PEEl HECQ OTO KUKAWHA OTav 1O KUOTTQPO
EKTIOETA! OTO QWCG.

Ta QwroBoATakd kUTTapa QITO TTUPITIO UETATPETTOUV QITEUBEIQC Trv
NAIGkn axTivoBoAic oe NAEKTPIONO.

1. Ta peyaAlrepeg emdOOEIS o1 KUPEAIBEG OouvDEoVTaI NAEKTRIKA €V OLipd N
TApAAANAG Kar TOTTOBETOUVTAl WECQA Of £va TTPOCTATEUTIKG KAAUPMA TTOU
okemaleTal PE YUQAl TO oOTroio kaAeita utrooTorxeio. Ta umrootoixeia Oe
HTTOPOUV va evwBouv HETadu TOug Kal va oxnuaricouv wa diaragn f mAaiono.
To oxnua 1.5.5 1Tou akoAouBei Beixvel Tnv oTadiaxn petdBaon amo Eva
QWTOROATAIKO OTOIXEID OF A PWTOBOATAIKI] CUCTOIXIQ.

Avarrruln povithov ScaTamoAdynom PV-ouoTnpdTuy y<a @A NACKTPRUNY QopTiury KaToXXG I8
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Zxfua 1.5.5: Zradiaw} perdBaon amd fva @wrofoATad OToixEio OF mia QPwIoBoATams)

ouoToIXia.

2. Ta peyaAUTEPEG ATTOBOCES XPNOIHOTTOIOUVTAl TUYKEVTRWTIKG CUJTAHHATA
BA. oxnpata 1.56. —1.5.8

Ixnua 1.5.6: ZuykEvipwnkos @akds avakAqoTikés mapafoAKoU TUITOU EyKATEOTNUEVOS OTO
Navemorhue E@apuocuiviy Emarnuwy 1ou Aachert.

Avarmtuén PovTEAuwy SaoTacASYNOTYS PV-guoTnudiwy yka KEAUWn NALKTDIKUN QORTHAY KOTOKIIS 19



Ixnua 1.5.7: ZUyKEVIPWIIKOS OKa@oEIGh TUTIoU LI KETOTTRT TUTTOU AEKAvEC pie 800 BaBuous
eAsuOeplac, dnAadh buo Gfovec megiorpoehc. ‘Evav kard A-A kar 0 GAAog B-N.

« — 228cm  ___,
qmﬁr\.___;__ﬂ-rm ;mr-p.r-._____-a‘ﬁ.qw
\ ~
' I~
- /o
\ / ¢axoi Fresnel
\ : /
\ /.
\ /oy
; Onkn aAoupiviou
N . -
ﬁv-nAaiom J

Ixhua 1.5.8; Zuykevipwnikdg 1arrou Fresnel.

H @wroRoAraikr) Siaragn umropei va wapdyel 1O0n NAEKTPIKA EvEPYEID
60N aTaITEITAl JE TNV TTPOCBNKn xar AAwWY UTTONOVABWY.

I'. MmopoUv 10 QWTORCATAING OTOIXEIQ va TPpOQ@QODOTAOOUY AITAEC
OUOKEUEG.

O1 pwroBoAtaikeg Hlardafec Tapdyouv CUVEXEC NAekTpIK® peUpa.
Eweidr) o TEPICOOTEPEC OUOKEUEG Exouv OXeDIOOTEI va AEITOUPYOUV LE
EVaAAQOCOUEVO PEUUA, N NAEKTPIKN) EVEPYEID TTOU TAPAYE! N QwTOROATAIKA

Avarrugn poviEhuw SacTomoAGYIOTS PV-quoTndTwy yIa KAAUWT) NAEXFDIK LY QOPTIIY KOTOMKIG 20



Oidragn Ba mwpérrei va YETATPETTETAl OF EvaAAACOONEVO. AUTO ETTITUYXAVETA LIE
éva avTioTpo@Ea ouvexoug-evalhaooouévou pevuarog (DC/AC).

Eva 71€1010 OUOTNUA TIOU XPNOILOTOIEl avTIoTPOPEa OuveEXOUC-
EVAAAQOOOUEVOU PEULIATOG YIa TNV KAAUWN Twv avaykwy LIag oIKiac eaiveTai
oto oxfua 1.5.6.

l | B [
R - [ \ P 250 V-
J e L
| 4
] | 17 \\\ [H
— “ 1 i
] | R m—— Y | 1
I 1 g
i I . ™)
‘ i _.:= B { iL=
} ‘ = Tan ]_:H | 1
MéynoTo pelpa BoauKurAWTEwWS 25A 120 A .-_;I_,- [ l
e I
M @
Zuogwpeug 12V DC gopTio
12V {HEYIOTO 154}

Ixfpa 1.56: Qwrofoiramay Sidraln mou via v kdAuwn Twv avaykuv s ondag
XDPNOWOTICIEl KO LETATPOTTEN QQOU 1 POPTIa TrC OIS eV givan pévo ouvexoUs Taoms

O1  mepioodTEpEg Ao QUTEG TIC CUOKEUEG oOTabepng kardoracng
METATPETTOUV TO OUVEXEC PEUMQ Ot evaAAQOOOUEVO oupBatd pe autd TTou
oTéAvel 1o OikTUO, Zav aTrotéAeoua pia QwriolcAtakn didaragn pmopei va
ouvdeDei Pe TO BIKTUO Kai va TTAPEXEN OF AQUTO PEUNA OTav UTTAPXE! TTEPICOEIT,
Ka va Traipver peopa amd 10 SikTuo Otav dev LTTOPEI va TrapAayEr QpKETn
NAEKTPIKA EVEPYEID.

A. Nari bev givanl Siadedouivn n XpAoN Twv GWITOROATAIKIV;

Ta pwTOROATAIKG UTTOOTOIXEIQ £ival TTPOG TO TTAPOV akpIfd yia va eivai
OIKOVOHIKG avTaywvioa ota Adn umdpxovra oucTripara Tmapaywyns
NAEKTPIKAG EvEépyeiag, (QOTOOO TO KOOTOG TOUG CuveXWwg pewveral Dtav 10
TPWTO  QwToBoATaikd ocuoTnua xpnoiorroindnke ammo v NASA yia
TTapaywyn NAEKTpIcHOU o SopuPOpPoUs TToU BRIoKovVTav Ot TPOXid TO KOOTOG
nrav mepitrou ico pe $1000 ava Watt aixung (Wy) . Wy gival To Tooo Tou
TTAPAYOUEVOU NAEKTPIOHOU ammd WIa QwTOROATaIKN) KUWEADa otav &viovn
nAiakr) aknivoBoAia gival diaBéoiun. Znuepa 10 KOOTOG TOUG BpiokeTal peTagl
$4- $10 ava Watt aixung.

AvarrTuén poviidwy SagTamoAdynong PV-ouonpdruy yia KEAUYT MALKTOWY QONTRIY KATORG 21



Ixnua 1.57. Aopuplpog, Mir, Tou KaAURTE TIC EvEPYEaKEC avdykes Asmoupyiac Twv
OUOKeUwv Tou pe PV mAaiona.

Orav 10 KOOTO¢ pEWBEl yupw oro $1 ava watt aixpng 6a eival
QAVTAYWVIOTIKG YIQ Trapaywyr NAEKTPIOHOU OF OIKICHOUC. L& QuTr TNV TINA £va
EYKATEOTNUEVO QWTORBOATaIKG CUCTNHA QPKETA HEYAAO YIX VA TAPEXE!
onHavTixkd Tood yia OKICTIKN 100 8a kéoride yipw oxa $10000, 6x1 oAU
HEYGAO Tood yio eva oUoTnHa 1oxUo¢ pe 20 TouAdyiorov xpovia Jwn¢ Kal
XPOvVOo aTroTTANPWHNS yUpw ora 10 xpovia

E. Nari_1a pwrtofoAvaikd eival 76000 akpiffd Kal TwE PITOPEi YO0 KOOTOS
va JEIWOEI;

To k6aTOG TOU VAIKOU KQI TN¢ KATAGKEUNS givar U KUPIOI TTAPAYOVTES
TTou emmpeadouv TNV TIUA Twy QwroBoATaikwy croixeiwv. MapoTn 1o mupitio
gival To BEUTEPO UAIKO HE TNV UEYTAUTEPN CUYKEVTIPWGN GTOV TTAQvATn. TO
TTUpiTIO TTOU Ba  XPNOINOTTOMOEL YIG TNV KATAOKEUr] TwY QWTOBOATAIKWY
TTPETTE! va gival TTOAU kaBapd. H diadikacia kaBapigpou Tou TTupitiou armod
geveg ouoieg eival wia axkpifn diadikacia. EmmpoofeTwe n Karaokeun Twy
QWTOBOATAIKWY KEAIWY TTPOC TO TTAPOV aTTaiTel NEYAAO £pyaTikO SUVAUIKO Kal
KEQAAQIO av KAl NEBODOI QUTONATIoNOU £xouv avaAdBer Tnv Tapaywyn.

To woéoo yprniyopa T1a @QWTOROATAIKG Ba yivouv OIKOVOUIKG
aviaywvigipya  efapraral amd 10 OO0 ypriyopa n Epeuva EMAUCEl TA
TapaTavw TTpoBANuarQa,

MNepioodrepo amodorikég kuweAideg Ba Bonbrijoouv oTnv pEiwon Tou
kK6oToUC. To Oplo aTrddoons yia QWTOBOATAIKG amd TTUPITIO EKTINATAl YUpW
oro 30%. To BewpnTikd Opio Yia Ta QWTOBCATaIKG OTOIXEID aTTd TTUPITIO Eivan
44%. Omw¢ Tpog 1o Trapdv oxedidfovial Ta TTEPICTOTERA PWTOROATAIKA
AvATTTUER POVIEAW SIACTaMOASYNOTIS PV-CuaTNRATWY Y KEAUPN NALKTRIKWY GORTILY KaTomiag 22




gxouv amédoon yipw 010 12%. Or1av autd KataokeuaoBolv va ALITOUpyouUV
ot uynAoTtepa emmimeda amodoong, 10 KOOTOC evO¢ CUOTAHATOC UTTOPE va
gival IKPOTEPO KaBWw¢ AlyOTERT UAIKG B8a XpnGIHOTTOIoUVTaI YIA TNV TTApaywyn
TOU EMBUUNTOU TTOCOU EVEPYEIAC.

2 T. Noigg givan o1 £1Ti TOU TAPOVTOC XPHROEIS TWV QWTOBOATaIKWV

H 1exvoAoyia Twv QWTOBOATAIKWY XPNOIHOTIOMBONKE apXIKa AOyw
TTEPIOPICUEVOU  BApoug, yia TNV TTapaywyr] evépyeiag ot SIAOTNHIKEC
cpappoyéc Tnv dekacria Tou '60 BA.oxnua 1.5.7. Apyotepa JOKINQOTNKE WE
ETITUXIQ KQI GE GAAOUC TOMEIC, 1BIAiTEPT y1Q TNV KAAUWN NAEKTOIKWY QVAYKWV
Of QITOHOVWHEVEC TTEPIOXEC ME MIKPN N MEON eykaTeCTNUEVN 100 BA. oxAua
1.3.3, 61av n KGAuypn Tou NAEKTPIKOU @opTiou gival datravner, rp Adyw ¢
£rmSOTOUHEV TTIAPAYWYNG EVEPYEIAE. (TNIAOTIKA TTpoypdupara).

rmv EANGSa o OduvarotnTeg EQAPUOYNAS TWV  QWTOROATAIKWY
Siaragewv gival Tapa ToAAEG. ESW kal kaipd o1 ¢dpol NAekTpodoTouvTal HECW
TéTowv dIardgewy Kai CuoTnuATwy amobBrnkeuong pE urrarapieg. Emiong
aPKETEG POVADES QwTOBOATaIKWY EXOUV £yYKATaoTabEei Ot TTEPIOXEG PE Alyoug
KAToikoug yia Tnv nAekTpodéTnor Toug, BA. oxfuara 1.3.1-1.3.3.

Flepioodtepa OXENMKA HE  TIC EQAPHOYEG TWV  PWTORBOATAIKWY
ouoTNUATWY oTNV Kaénuepivn pag fwn Ba avaAubolv oTo KEQAAaio 4.

H avamrufn g TeXVOAOYIQg KATQOKEUNG PWTOBOATAIKWY OTOIXEIWV
HaG TTapéxel SIGQOopoUS TUTTOUG QUTWV,

Ta TmAéov eupéwC xPNOINOTTOIOUMEVA OMNHEPA  €ival aQurd@ Qamo

HOVOKPUOTAAAIKO TTURITIO, TTOAUKPUGTAAAIKO TTUPITIO Kal QHOPPO TTUPITIO.
Ta uTToOTOIXEIQ OTTG KPUOTAAAIKO TTUPITIO EIVGI TWPA TO KUPIO EMTIOPIKO
Tpoidv kai amodiSouv TrepiTou 100-120 Wim*. Ta @wrofoAtaikd kUTTapa
amd HOVOKPUOTAAAIKO TTUPITIO Eival O TTEPICCOTEPO BiadedopEvog TUTTOG ammo
kaBapd TTupiTio SIAHOPPWHEVO OF HLOPPr) AETTTWY OiOKWY, HE OUOIOHOPYO
HTTAE OKoupo xpwua. Ta QwToROATQiKG KUTTapa amd TTOAUKPUOTAAAIKO
TTURITIO KATAGKEUAZoVTa! Kat AEITOUPYOUV OTTWCE TA UOVOKPUGTAAAIKA.

DOpwg diapépouv OT0 OT £X0UV XAUNAOTEPO KOGTOG Trapaywyng Ko
EAQPPa PawpEvo Pabuo ammobooews. H emeaved toug Trapoucialel pia
Tuxaia pop@r OIATAENG KPUGSTAAAWY OXETIKA QVOIXTOU MTTAE Xpwpartog Ta
UTTOOTOIXEIa aTTO QuUOP@O  TIUPITIO AETITOU  TTaxoug, TTou  apxilouv va
EICEPYOVTAN OTNV ayopd, amaTolv AlyOoTepo UAIKO yia va KATACKEUQOTOUV Kt
£101 €ival o @Onva.

H emeaveid Ttoug ¢€xe1 OIdQopous OHOIOPOPPOUC  OKOUPOUS
Avinriugn povitawy SaoTacoAdyneT; PY-ouampdtary yvaa kEAUW NAEKTOMGY QOPTIOY KOTOIKIS 7
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XPWHATIOPOUS KAl HTTOPOUV VA KATACKEUAOTOUV Of ETTIPAVEIES HEPIKWV
TETPAYWVIKWY RETRWY, OTTOU OTNV CUVEXEIX Ba KOTToUvV OTi§ EmMBUNNTEC
SIaoTAcEIS e Tnv BonBeia KAatdAAnAou cuoTAuaTog laser. IAUEpa Eva TETOIO
uTroaToIKEio aTrodider 40-50 Wim?.

AMG UAIKG KATQOKEUNG QWTOBOATAIKWY AETTTOU TTaxoug OTTwg T0
¥aAkog-ivOio - dioeArvio (CIS) kal To TeAAoupibio Tou kadpiou (CdTe) eivan
uTrd avamrugn kar pag Sivouv eEATTIDEC yia LIKPOTEPO KETTOG OTO HEAAOV.

H pérpnon ¢ amédoone Twv @WTOBOATAIKWY YIVETAI UTTO OPICMEVEG
ouvBnkeg TTou ovoualoviar oTaBepég ouvlnkeg Aeitoupyiag (Standard Test
Conditions) STC. Autic eivau.

o MMpoomimrouca nhiakr aktivoBoAia 1000W/m?

e  QaoPATIKN KaTavopr| TTROCTTIIToOUCAas akTivopoAiiag AM1.5

» Oepuoxpaoia Aeiroupyiac 25°C

O1 ouvBrkeg uTmd TIC OTTOIEG EAEyXOVTAI TQ QWTOROATaIKG Eival TTARpwG
kaBopiouéveg otnv  AikBvr) HAektpotexvikfy Emrporry ApiBuog 60904
(IEC,1987)

Avarrmudn povtiAuy SEoTaqoAdynoTy PY-CusTuaien yiIx XEApn RALKTOKWY QOPTHIY KATONKIS 24



1.6. Xapakmpionika pey£én ¢/B oToixeiwy.
Ta pey£Bn 1mou xapakinpifouv KGBe PwWTOBOATAIKO OTOIXEIO Eivai:

a) n HeEyiotn 1ox0g, Pm, TOU eival n 1006 Trou Ba dwoel 1o TAqicio oTtav
puwrileTar pe éviaon nAiakAg  akTivoBoAiag 1000W avda m? érav n
Beppokpacia Tou TAaiciou eival 25°C kai pdopa AM1.5. Eival pavepd o n
1ox0¢ TTou Ba dwoel €va mhaiolo efaprarar amd To euBaddv Tou, TNV
KATaokKeun) TOU (OTOIXEIO, TEXVIKN) TTou KaBopile! Tnv amodoon kKal amd v
Bepuokpacia Tou T, H péyiotn 1oxu¢ ToUu TTAQiciou Sivetal TTavia amo Tov
KQTaokeuaoTn yia T avwiépw ouvBnkes. O 6pog 1Tou xpnoipotroieital Watt
peak (Wp) 1oxu¢ aixpng. Exer emiong SiamoTwBel omi aufavopévng g
Bepuokpaciag n woxug Tou Biver TO TTAQicIo pewuveTar kard 0.4% yia kade
BaBuod Tavw amod Toug 25°C. H peyioTn 1ox0¢ EVOC PWTOBOATAIKOU OTOIXEIOU
pTTOpEi va Bpeebei atrd Tnv XapaxkTNPIoTIKA TOU.
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Taon PVxuyeAibag (V)

Sxnua 1.6.1. XapaxmpioTikn kaummuAn (i-V) PV-mAaioiou, kar 1 xkauimuAn g ioxuvog, P.
ouvaprnaer g raong, V.

B) n Taon Aeitoupyiag Tou TTAaiciou, V

y) 7O peUpa AelToupyiag Tou TAQICIOU, i, TToU gival TO peupa TTou kaBopiletal
amo TNV HEYIOTN ICXU TTOU TTAPEXE! TO TTACQICIO KAl Trv Taan 1Tou JrIoupyEiTal
oTa dkpa Tou, OTav n éviaon TG akTivoBoAiag eival 1000W/m?.

Avarriugn povTihuoy SICoTagRASYNONS PV-ouoTnudiuy via KAAUWN NALKTRIKLY QOPTROY KOTOKKIG 25



8) n xapaxkTneioTikr KaumroAn Tou Sivel Tnv oxéon peTagl Taong kal £éviaong
TOU PEUPATOC YIa OPIoHEVn Eviacn akTivoBoAiag. ATG Tnv KApTTUAn auth
TTPOKUTITOUV BUo (2) GAAQ XOPaKTNPICTIKA HEYEDN TO PEUHA BPaXUKUKAWOEWS
(ise) TOU gival TOo pedpa Tou Sivel TO TAQICIo O6Tav Ta AKkpa Tou
BpayukukAwvovral kKl n Taon avoixToU KUKAWRATog (Vo) TTOU eival n Tdon
TTOU EpQavifeTal oTa AKPa TOou TAalciou Otav Sev evwvoviar HETAEU TouG N
evwvavral pE Tnv BorBeia uiag oAU HEYAANS avTioTaong.

A
Eviagn poiporog . .
Bpay UK KM OTE Enpcio Mysorric boxiag 4
1ou PY-gor gou (1) UG Angpng
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Taom ora AP a Tou PY-o1on aou (Voits)

Iyrpa 1,6.2; H kauamuAn, i-V, SnAadl) n éviaor peuuaros O10 KUKAWLT ouvap e g 14ong,
KaAiran yapaxkinpomike rov PV oroixeiou.

£) n amédoon Tou GWTOBOATAIKOU OTOIXEIOU TTOU Eival O AGYOG TNG HEYIOTNG
I0XUOG TTOU aTrodidel TO OTOIXEID TTPOG TNV FIPOCTTITITOUCA EVTacn Tng nAiakng
akTIvOBOAIGg €171 TNV ETTIPAVEIA A TOU OTOIXEIOU.

n - pEYioTn 10XU¢ _ m
¢ mpoominTouoa EvTaon NAIKIKNAG AKTIVOBOAIUG « ETTIQAVEIQ OTOIXEiOU A

oT) n Bepuokpacia KAvOVvIKAG AgiToupyiac Tou QWTOBOATQIKOU GTOIXEIOU
(Normal Operating Cell Temperature) NOCT,
Q¢ NOCT opiletal n Bepuokpaoia Tou QWTOBOATAIKOU OTOIXEIOU TTOU
AEITOUPYET UTTO TG E§NC CUVONKES QVOIKTOU KUKAWHATOC:

e NpooTmimrouca NGk akTivoBoAia 800W/m?
Avariugn poviEAuN SIaoTameASYROTS PY-gUoTRIKITUY yIa KEAUWN MAZKTPRGN QORTILNV KATORKIS 26




QAo uaTIKA Karavoun TPOCTHTTTOUCAC akTivoBoAiag AM1.5
o Oepuokpacia mepiBdlrovroc 20°C

Taxurnta avéuou >1 misec

H NOCT, Trou ouvrBwc kupaiverar petagy 42°C kai 46°C, xpnopororeitar yia
va TTeoodIopIoTEl N BEpUOKPATia TOU PWTOBOATAIKOU OTOIXEIOU, Te, KATA TNV
AEITOUPYIQ TOU QWTOBOATAIKOU TTAQIgiOU, UTTO OUVENKES BIQQPOPETIKES TwV

avwTépuw.

Zro Mivaka 1.6.1 1ToU akoAouBei SiBovTal Ta XAPAKINEICTIKA OTOIXEIQ Yid
Sid@opa euttopik@ PV-TrAqicia amd HOVOKQUOTAAAIKO TTUPITIO.

Mivakac 1.6.1: Xapakmpionkd ortoixgia yia Oidpopa esumopika PV-mAdiowr amo
HOVOKPUOTAANIKO 1] TOAUKPUCTTAAIKG TIUpITIO.
a/a| OvopaoTikn Méonmug | Méonnun MEon i Méon Tipn
IoxU¢ £vog PV- nuepnoou TGotwg V otav nNUEPNOag ETNOIOG
TAQICIOU PE poptiou Q (Ah) | 1O PV mAQicio EVEPYEIQC EVEPYEIOC
3044 PV- Aeiroupyei repi | rou amodider | Trou amodide
OTOIXEIT 10 MPP 10 PV- tva PV-
ouvdedepéva TTAQigIO OF TAGioo Ot
ev oeipa (Wp) Wh kWh
(1) 2) (3) 4=(2(3) | (5)=(4)=x365
1 22W 5.9 Ah 15V 88Wh | 32kWh
2 35W 9.3 Ah 15V 140 Wh : 51 kWh
3 38w 10.0 Ah 16V 160Wh 58 kWh
4 42 W 11.5 Ah 15V 170 Wh : 62 kWh
5 45w 12.0 Ah 15V 180 Wh | 65kWh
| & 51 W L 12.0 Ah | 17V 200 Wh | 73 kWh
i 7 53w 12.0 Ah |‘ 17.5V 210 Wh & 75 kWh
8 63 W 12.0 Ah 20V 240 Wh 87 kWh

Ewiong oto Napdptnpa | utrdpxouv XapaxkTneioTika oToixeia yia diagopa PV-
TAQioIa, KaBwg Kal o1 TINEC TOUG KaTa To £Tog 2000.

AvarrTulny poviEdur SCCTAOOASYNOTG PV-uaTpdTwy yia KaAugn NMAKTPIKWY QOopTiwy KaTOIKKaG
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KE®AAAIO 2°

H ENEPFEIAKH NOAITIKH TQN A.N.E ETHN NPA=H

2.1 Fevikd

Ta rteaeutaia xpdvia £xoviag cuveldnToTroinoe o avBpwirog Tnv e£avtAnon
TWVY CUMBATIKWY EVEPYEIOKWY TTOPWY AAAA Kat TO OEUVONEVO TTPORANHA TNC
PUTTAVOTIC TOU TTEPIBAAAOVTOC OTPEQETAl TIPOC TIC QVAVEWOCIMES TINYES
KAUGIou.

Ta teAheutaia £€1n 1600 n Eupwiraikr} koivetnTa 600 kal Ta Eupwitaikd kpdrn
EexwploTd éxouy BeoTricel vopoug yia Tnv avamtugn Twv AM.E.

H apxri éyive HE TO TTPWTOKOAAO Tou Kyoto.

Tov AekéuBpn Tou 1997 gAaBe xwpa oto Kyoto tng lamwviag n ouvavrnon
Tou O.H.E pe Oépa mig TrepiBarAOVTIKEC-KAILATOAOYIKEG aAAayEC.

Hrav n 1pitn B1EBvr¢ cuvavrnon PETA TNy Cuvavinon Kopu®n¢ Tou Rio de
Janeiro, Tov louvio Tou 1992, yia 1o o Béua.

To mpwrdKoAAO Tou Kyoto umreypdepn arrd 171 CUMMETEXOUGES XWPES Kal DETE!
Hia  oepd  voulkwv  Seopedoewv  otnv  ekmmoutmy CO, amdé 1¢ 39
BIOMNXavoTTOINUEVES  XWPES, CUMTTEPIAGUBavOMEVWY  Kal  eKEivwy TG
Kevrpikng kai AvatoAikAg Eupwrnc.

Mevik@ kan pe Baon mi¢ SeoueVOEIS auTEG TTPOYPAUMATICETQl ia HEIWCN TWV
EKTTOUTTWV TWVY AEPiwv Tou “BepHoknmiou” Katd@ 5.2% O TTayKOoHIa KAIHaKa
HETAgU Twv eTwy 2008-2012, ot oUykpIion HE Ta eTTimeda ekTrouTnS Tou 1990.
MepiocoTepa yia 1o TpwTdKoAAO Tou Kyoto aTo Mapdprnua ll.

O Mivakag 2.1.1 mou akoAouBei TTapouciadel avaAuTikd Ta Opia MEIWoNS N yia
KaTroieg xwpeg opiakn} augnon ekmroptng CO2, yia Ta emdueva 10 £1n.

| Mivakag 2 1.1: Opia mep1opiopov ekTTopTTS CO2 via BIOHNXAVOTTONUEVES |
.' XWPES.OTTWE TTPORAETTETAI ATTO TO TTPWTOKOAAC TOU Kyoto '

HIMA g 7%

| Evpwraikry Evwon kai EABeTia ' 8% i
laTwvia 6% |
AuoTpahia +8%
loAavdia +10%

Avarriugn poviiiuy SIcoTamoidynions PV-ouoTnpdTul ywa xEAUYT] ALK TOIK WY POOTIWIV KaTomiag 8



H Eupwtmrakri Evwon pe vopo TTou €xel Beotrion mrpoBAémel Tnv peiwon
ekmroumng CO2 kard 12% OTnv €CWTEPIKN EVEPYEIAKT] KATavaAwon WEXP! TO
2010.

Emiong pe vopoug E£xel Beommicel v avamTuén Twv QVAVEWOILWY TINYWV
EVEPYEIQG Yia TNV KAAUWN Twv EVEPYEIOKWY avaykwy, emiBaiel &e uia
avarTugn NG Tafewg Tou 10% oTnv Xprion eveépyetag aro A.ME.

O Mivaxag 2.1.2 mou axohouBei Bivel TNV OUVOAIKA EYKATECTNUEVN IOXU PV-
ouoTNUATWY Ot DIGPOPES XWPES TUPPWVA e TTpooParta dedouéva.

Hivaxag 2.1.2: Ok eyxaractuevn toywe PV-cuomuatoy oe OIPOPEC YOPES
Ohxn Ohxn Pvbuog
Xopa EYKATECTTHEVY EYKQTECTNUEWT avarTuEne o
loyig anypng o loyvg anyps To 1999 (%)
1998 o MWp 1999 e MWp
Ieppavia 53.9 66.2 228
| Itadia 17.68 18.5 4.6 !
T'aldia 8.0 10.0 25.0 |,
OXavdia 6.48 9.5 47.0
Ionavia 8.0 9.0 | 12.5
Avotpia 2.86 3.46 210 !
Yroh. |
Evpérmm 6.54 7.42 13.4
Lév. Evpdmng 103 .46 123 58 194
H.ILA 127.9 147.0 14.9
lanwvia 1335 " 190.0 i 425

AvamTuln povitiuy HICOTOoIOANTIOTS PV-guoTnpdiwy yid KAAUYN NACKTPKWY POOTILN KOTOKKIG 79



2.2 H ENEPTEIAKH MOAITIKH XTH XQQPA MAX KAl AIEONQY

2TV Xwpa pag, Ta mpoypduuara avamruéng twy AME utroornpilovral
Kal TTpow8ouvTtal OO TTAEUPAS ETmionung TroAiteiag, amd 10 KEévrpo
Avavewoiuwy MNnywv Evepyeiag (KAME), mou civar éva adikd TuApa, e
Fevikng paupareiag Epeuvag kar Texvohoyiag (ITET) tou Ytroupyeiou
Biopnxaviag, ta MNepigepeiakd Evepyeiakad Mpageia, nv AEH, ta I8pouara
TexvoAoyia¢ kar Epeuvag, ta Mavemotnuia, ta TexvoAoyika EkTaibeuTikg
I8pUpara (TEI), Tnv Tommxkn Autodioiknon k.a.

EkTo¢ autwy, évrovn tival dn n dpactnpidétnta tou BiwTikou Touéa, o
OAO TO QACHa Twv epappoywy Twy AlNE, TrpwricTwg O OTIC QVEUOYEVVATPIEC.
H avamrugn toug evioyUetar ammd OXETIKA TTpoypapuara e EE, n omoia
EMXOpPNYEi Ox1 HOVO TNV £peuva, TwPa TTia CE JIKPOTEPO BaBpd arid otnpilel,
IBIaITEPA TO TEAEUTAiIO BIAOTNMA, EPAPHOYES MEYAANC 1I0XUOG, O BIOUNXAavIKES
povadeg, Eevodoxeia k.a.. Znuavrikd Bripa Tpowbnong Twv AME omn xwea
Hag, pEca oTnv TeAeutaia OEkacgTia, QITETEAECE N XAPAn OUYKEKPIREVNC
EVEPYEIQKNG TOAIMKAC Kal n  BeopoBeETnon  VOUOBETIKOU  TTAQIgIOU
£EYKATAoTAaong Ka: afioTroinong Toug.

H avamugn twyv AMNE ka1 kupiwg tNG aioAikiAg kai Tng ®/B nAekTpIkAg
evépyeiag, TrpowbeiTal Kal evioXUETA), ME EVIOVOUG PuBuoug, G' OA0 Tov
QVATTTUYREVO KOOMO. AITIQ. Ta CUCCWPEUUEVA OIKOAOYIKA TrpofAruara Trou
Snuiotpynoe n aAdyiotn XpAoT, a@' &vo¢ Twyv oOudfarnkwy PeBOSwv
TTapaywyng evépyeiac (BEpUIKA EPYOOTACIA TTOU XPNOILOTTOIOUV TTETPEAQIO N
TTapdywya Tou), a@' ETEPOU TG TTUPNVIKNG EVEPYEIAS (TTUPNVIKA ATUXNUATa).

H xupia SuokoAia TTOU Ouvaviouv ONHEPA, O AVAVEWOINEG TIMYES
gveépyelag, TTpokeluévou va Sieicduoouv otnv kadnuepivr) fwry, £ivai TO OXETIKA
UYWNAO KOOTOC TNG TrTapayouevng kWh toug, o€ ox£on pe 1o KOOTOoG TNG kWh
TreTperaiou. Touto Geixver kar o Mivakag 2.2.1 TTou akoAouBer:

Mivaxag 2.2.1: KOaro¢ apaywyng NALKTPIKAS EVEPYEIIS aTTO JIAQPOPES TTNYEG O
{ Scents/Kwh)

. AIQAIKH 3.085
| ANOPAKAS 5.5-7.0 |
MYPHNIKH 5.5-9.0 |
NETPEAAIO 3.06.0 |
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Me1agl Twv BUo KUpIwY TPOTTWY TTapaywynNg avavewaolnng evepyelag,
QIOAIKNG Kal QWTOROATAIKAG, N QIOAIKN EPPavifeTal OIKOVOMIKOTEPN Kal dpa
TEPICTOTEPO TTPOTITH, HE TN HOPPr) GIOANIKWY TTApKWY, CUvBEdEpEvWY OTO
dikTuo TG AEH.

Ta QwToROATAIKA OTOIXEIQ, TTAPA TA CNUAVTIKA TTAEOVEKTALATA TOUG,
ommwe 10 Om Bev €xouv Kivoupeva uépn, eivar aBbpuPa kar UTTOpPOUV va
gykaragTafouv Traviold Omou Sev okiadel, TTapoucialouv akopa uwnAd
KATAOKEUAOTIKO KOoTog. H Biapopa KOOTOUG TTAPQYWYNG TNG NAEKTPIKNG
kihoBarwpag (kWh) amd TeTpéAqio ki amé TNYEC AVAVEWOIUNG EVEPYEIQC
HEwuveETal OTadiakd, WOTE QUVTONa Va gival EMTPETTN Hia am' eudeiag
CUYKPIOT) KOO TOUG.

'HOn 10 K6OTOG £YKATACTACNC TOUG ERPAVIZETAlI QVTAYWVIOTIKO aTTévVavTi
oTn GUUBATIKA TTapaywyn evEPYEIaS, CE TTEPITITWOELIS UN ouvOiedEPEVWY HE TO
SIKTUO TTEPIOXWY (ATTOHOVWEVOI OIKIGHOI, VNOI K.4..).

Emi mAéov, €xel 1eBei w¢ BEua TTPORANUATIOHOU KAl UTTAPXEN HEYGAN
mOaVOTNTG va EQAPUOOTEI OTO pEMov, 0 @6po¢ Tou CO, Onhadii o
KQTaAOYIGHOS atnv 1 kWh TretpeAaiou, Tou KOOTOUG TNG TTEPIBAANOVTIKNAGC
empapuvong Trou Trpokaiei 10 CO2 TTOU TTapdyeTar @i’ TNV KaUoT Tou
TTETPEAQIOU (KOIVWVIKO KOOTOC).

Z10 TTapadeypa TTou akoAouBei @aiveTan 0 UTTOAOYIONOS TNG ékAuong CO-» ot
kg avd Mwh ammé éva BepuonAexTpIKG £pYOOTATIO TTOU ‘KaiEl avBpaka, C.

Napadeiypa:
1) Ymrohoyiopuog g éxkiuang COz ot kg avd Mwh amrd éva BepponAekTpIKO
EPYOOTATIO TTOU ‘Kaiel’ avBpaka, C.
O1 xnuikéG avmidpdoeig TTou AaUBAvouv Xwpa eival
C + 02 — COz (1)
CHs+ 20, —» CO>+2HO0+ Q (2)

otrou Q n Tapayduevn BeppotnTa .

A¢ Bswpnoouue koiTaouara ue TrepiekTikOTATA 72 % ot avBpaka ka
BeppavTike ikavétnTa 12000 Btu / Ib ry 29,347 x 10° Jiton
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ETropévwe n kard Tnv TTARPN Kauon Tou komdoparog .. 10° 8a mapayBei

3
0.72 x10 *kgC 24537 kgC kgCO
o 9% 303803 2

29347 x10 10 J Mwh

(11b = 0,4535 kg )

A¢ uTToBéooupE OTI TO EPYOOTATIO HETATPETTE! TNV BEPUIKN EVEPYEIQ QITo TNV
Kauon Tou avBpaka ot NAEKTPIKN, pe atrodoon 34 % .

Tore n €ékAuon CO2 yia 1 Mwhe @raver TG

323,823 : 0,34 = 95242 K90z
MWh,

Nepitrou dnAadn 1 ton CO; avd MWh, TTou gival pia TEpaomia Trnyr HOAUVonS
TOU TTEPIBAAAOVTOC.

Je OAa Ta avamTuypéva  Kpdrn, TmpowBouvral, HE  GUVEXWCG
auéavopevoug puBpol¢, TTPOYPANHGTa AvaTTugng EUpEiag eQApPUoyns Tng
QWTOROATAIKIC TeEXVOAOyiag: Teppavia: mpoypappa 1000 oTeywy, lammwvia:
700 oreywv K., ITQ TAQiOa evioxuomg Tou puBpou Biicduong Twv
QWTOROATUIKWY OTO Propnxaviko Topea, n Eupwtraiky Evwon mTpowbei
oxeTIKG@ TTpoypdappara (EME), pe ioxupd oikovopika kivarpa (xpnHarodornon
Tou 55% ¢ emévduong).

MNaparnpeitar Aoirdv, orfjuepa, Of TTAYKOOHIQ KALAGKa, Hia au§nuévn
SpaotnpotnTa OTov gupltepo Topéa Twv AlE, mou wpooiwviler Tnv
aAuaTwdn evOWHATWON TOUG OTOV EVEPYEIQKO TOWEQ, PECT OTnNV TTpwWIN
EIKOTUETIO TOU VEOU QHUVA.

AvanrruEn poviiAuwy SiaoTamordynong PY-ougmmpdiwy yKI KEAUWN NADKTPIKUY POPTIWV KATORMS 32
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Meyahor ©/B oraBpoi pepikwv MW, AgiToupyouv AdN oTnv APEPIKA Kal
otn Evpwin. H maykéoua eykareoTnuévr 1Ioxug /8 cvotnuarwy avepxotav
70 1994 o ~BO MWp. AT’ auta mrepitrou 32 MWp Bpiokovtal otnv Evpwm
kar 1a vmdAomra ot HMA (~43 MWp), lamwvia 4 MWp). H Tmrapaywyn
QWTOROATAIKWY CTOIXEIWY OTIC TIEPIOXEC QUTEC, TNV 01 XPOVIKA TTEPIodo,
nrav. Euvpwirn 216 MWp, HIMA 256 MWp, lamwvia 19,5 MWp, n &¢
avTioTolXn O€ TTayKOOMIa ayopd EETTepvouoE Ta 72 MWp |

Immv EMaGSa, n eykaraomnuévn 10x0¢ @wTOROATaIKWwY (236KWp
oupQwva e Ta otoixeia Tng Eurostat, 1o 1995) cuotnudrwy, oA Eemepva
10 0,5 MWp, PBpiokoviai Siactrappéva ot GIGQOPEC TIEPIOXEC, KUPIWG
VNOIWTIKEC, Ta eykaraoTnuéva ocuoTApara ammoteAodviar amd pikpoug ®/B
oTabpoug O Cuvepyaoia pe aIoAKA guoTnpara Kai diesel, omwg Ty, oTnv
Ku@vog (100 kWp ), ornv vico IMaudo (30 kWp ) kabw¢ kat /B avrAnTika
ouoTAuara ot diagopa vnoid. Mikprig ioxvog ®/B cuoathuara TpogodoTolv
auTdévounSg Acmroupyiag @dapoug. Emriong £xouv NON TeDEi ot SOKINAOTIKA
Aenmoupyia @®/B wuyeia, TTPOWUENC YAAAKTOC, OFf KINVOTPOQPIKEC TTEPIOXEC
(Mpaocég Xaviwv Kprimeg, 8 KWp ). Méxpt 1o 1993, Bpiokdtav ot Asimoupyia
omyv Ayia PoOueAn, kovrd ota Zeakid (Nomnodutkn Kpntn), o wpwrto¢ oty
Eupwmmn, mAoTtikog ®/B o1a8udg pe 1ox0 40 KkWp, utro Tnv euBlvn Tng AEH.

Z1nv EAANGDSa PV-cuotAuara £éxouv eykaractalei amd tnv A E.H ot Biagopeg
TEPIOXES. AuTO QaiveTan oTov ivaka VIl TTou akoAouBei

TONOCBEILA IATOMTHTHI EYNOAIKH ETK/NH TEXYE (KWp!

TTrrpy: Kivigo Avastooomuan [lrper Evegroiay, &' 2000
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MNpoomaBeieg amd 1BIWTES yia TNV eykardoTacn PV-cuatnudrwy €xel
yivel oTwg via wapadaypHa n eykaraoracn PV-ocuotriiparog otnv EAouvra

(KpAn).

a4 ko o8 ey g o kdiny
I worOR P AR

Gresp 2
- - B
Twdremrphs Mirre g gy, &8 —
ruremp irt i 488 AN & nativey

Irpini=pen: 81 SrambTrIcy (1) A (1) o sl gred ox wev evml
Acrespyim

Zua 2.1: diieain vfpromod PV-ovomiuaros fevodoyeioxod avykpomuoros oy
Eroivra e Kprrops,

To oUOTNHA Eival QUTOVORO 1GXU0S 6.5kW Kai GUVONIKAG EMQAvelag 56m?.
E€utrnperei Tov Quwmopd Tng eykardoraocng, 11 okiaka  wuyeia, 3
EMAyyEARQTIKA, 1 KArQuktn, 1 @OUPVO HIKPOKUPATWY Kkar BIGPOPES
HIKDOOUOKEUEG.

QOT600 O UYPNAEC TIHEG EYKATAOTACEIS TETOIWV OUCTNHATWY OtV
KaBioTolv EQIKTI TNV EUPEIA XPron Toug.

Téhog uéxpt To 2003 mpoypauparileTal oty KpATN N KATaoKeun

QWTORBOATaIKOU CuOTANATOg 1o0xUog SOMW Ttrou Ba efutrnpeTei Trepitrou
100.000 aropa.
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KE®AAAIO 3°

AIATAZEIX PQTOBOATAIKOQN IYITHMATON

3.1 Aiakpion TOmwv ®/B ouoTnpaTwy
Ta ewToBoATaIKG CUCTANATA UTTOPOUV Va KATATAYOUV O& 3 KUPIEC KATNYOPIES:
a) OTQ QUTOVOHQ CUCTAUATA,

B) oTa uBPIGIKG CuoTRLATa KAl
y) ota guvbebepéva pe 10 SIKTUO oUGTAUATA

1. Autévopo, 1} pn ocuvdedeuévo pe To dikTuo, PV-ouompa.

Ixnua 3.1.1; Aurdvouo i un ouvdedeutvo pe 10 diktvo PV-ouornua. To PV-ouornua aurd
arrodider peupa DC A AC, pe 1 xprion perargorréa ioxuos (DC/AC) 1 aAAiwe avaorpopiéa.

Ta aqutévopa guaTrpara ActoupyoUv avegaptnta atmd oTrolecdnIToTe
AMNEC TTNYEC 1I0XUOC KAl TTAPEXOUV (OUVEXWC) OTTOTE XPEIQOTEI NAEKTPIKN 1GXU
OTa TTPOKABOPICHEVA QTTd TNV HEAETN QOPTIAL

Eva 1é10010 cuoTnuUa wiTopel va TeplAapBaver amobnkn evepyeiag
(OUOCWPEUTEC) ETOH WITTE VA UTTOPE] va TPOYODOTEI HE EVEPYEIT TA POLTIA KATA
TNV SIapKeIx TNG vUKTAC N Kard tnv didpkeia nuepwyv TTou GEv UTTAPXE! LEYAAD
TTOCOGTO NAIAaKAC akTivoBoAiac.

AvarrTuln povTEAwy SaoTaoAGYnoTY, P V-0uaTnpdaIuy g KEAMWN NACKTPIWY GOPTIUNV KATOIKIGS



2. Aiaouvdedepévo pe 1o Siktuo PV-olbotnua.

AmoteAcital amd éva PV-ouotnua 10 omroio péow avTiaoTpogéa (DC/AC)
CUVBEETAI KOI JE TO BiKTUO.,

7 o “Elodag
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Zxripa 3.1.2: Ailgouvdedepévo pe 10 SikTuo PV-ouornua. Zinv mepfimiwon avrnv, av 10 QopTio
TTOU KOALfrar va kaAuwer n PV-gyxardoraor) &ivar kpd, 1616 10 PV-OoUuoTnua armrodids n
‘aIToenNKEUE’ NAEKTDIKI} EVEPYEIT OTO SfTuo, Epocov BéBar utrdoxer mepiooeia PV-svipyriac,
v Orav utrdpy el EAAEY], avaxkTd ammd 1o JiKTuo 1O avaykaio TTood NAEKTPIKIC evEQYEIaC,

Ev avniBéoe), ra ouvdedepéva pe 1o Siktuo PV-guotripara Asitoupyouv
ev TTapaAAAAw pE TO cupBaTikd cUCTNUA dIavoufg NAEKTPIOHOU.
MmopoUv va xpnoigoTromnBouv WoTe va TTapéxouv evEpyEa oTo BIKTUO, N va
TAPEXOUV IOXU O QOPTIA Ta OTIoid WUTTOpOUV va TpogodornBouv amd To
OiKTUO.

3. YBp1dik6 PV-ovomua.

YT

Yucrrowpia pET.

Lab e i

Zxnua 3.1.3: YBpibiké PV-cuornua. To ovornua aurd éivar éva aurovouoc OuCTiua mou
ammoTeALiTar aIré v PV-CuoToIxia ITou OUvOLETal Kar uE GAAEC TTRYEC NALKTDIKAG Evipyeial TT.X.
YEVVIITOIa TETPEAQIOU 1] QVELIOYEVVITDIA.

Eival emiong duvatd va TpooBECOULE Hia N TTEPICOOTEPES EVAAAAKTIKES
TNyEG 1oxvog (m.X. unxavn Diesel, avepoyevvATpia) o10 OUCTNUA WOTE VA
KQAUTITEI OPICUEVT QOpPTIa. AUTd TQ OUCTAMATA EIVAI YVWoTd oav uBpibikd.
Ta uBpiBikd cuoTAuara PTTopoUv va XPNOIUOTIOINBOUV Of AUTOVOMES N
ouvOeDEPEVEG HE TO BIKTUO EQOPUOYES AAAG Eival TTEPICCOTEPO ouvneng oTnv
AVETTTUES] POVTEAGNY SIaTTAOoASYNOTIS PV-oUGTNATY Vi KAMUGH) NAZKIPIKGN GOPTIGNY KATOKIGS
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TEWTN Katnyopia SeSopEvou OTI EXOUV ETTIAEYEI 0QV CUUTTANPWHATIKES TIMYEC
Tapoxns 1oxvog. Ta uBpidikd ouoTApatra  EMTPETOUV  pEIWOn NG
aTTOBNKEUOUEVNG EVEPYEIDG KOl KATA OuvéTeld TOou MEyEéBoug (Ah) Twv
OUCOWPEUTWV.

Ta aqutovoua QwTOROATaIKA CUCTAATA Eival Ta TEPICOOTEPO guxvda
aQIravToUHEVa KABWC O £QApHOYEC TOUCG Eival  EKTETAMEVEG OTTWG N
NAEKTPOBOTNON @apwy, O TNAETTIKOIVWYVIEG, 11 ApBeucT), N TTAPOXN EVEPYEIQG
O€ OIKIOMOUG aTTOHOVWHEVOUG atrd TO SIKTUO K.ATT.

Ta kOpia PEPN TWY TPIWV QUTWV GUITNHATWY Eivai TO GTORBOATIKA
TAgiola, n aQmrodnkn evépyelag (TT.X. OUOCWPEUTEG) av QrTarmeiTal, o
AVTIOTPOPEAC PEUHATOC, O EAEYKTNG QOPTIONG KAI TA (POPTIa TTOU KAAELITalI QuTO
va eEUTTNPETHTEL

Eivar onuaviiké va ouutreplAaBoupe Ta QOPTIa yid £va AQuTOVOUOo
ouotnua eTeidn 0 oxXedIGoNGG TOU OUOTAHATOG KAl N SIaoTaoIoAdynon Tou
TPETEl va Aaouv uTrdyn 1O gopTio.

ITnv OuvéXEId TTAPEXETAl HIG CUVTIOMN TTEQIYPAPr) TwWV O KOIVWY
aToIXgiwv TOU OUCTANATOS KA TO POAC TOUG OTn Afitoupyia Tou PV-
OUCTANATOS.

Avamriuén povithwy SCOTCTOASYNOT PY-ouoTnpaTuy yia xAaAuyn RALKTRKUTY GOPTRUY KOTOXKG 18



3.2. Nepiypagr] oToixeiwv mou ouvvBiTouv Ta PV-ouotijuara
3.2.1. dwToBoATaiKa WAQicia

Ta groixeia autd OTMwWG Kai O POAOC TOUC OTO CUCTNHO £XOuv
TEPYPaQEi oTo 1° KEPAAaio

3.2.2. ZuoOWPEUTES

Emaidf N nAexTpikr] evEPYEIQ TTOU TFAPAYETQl ONTO HIA QWTORBOATAIKN
Siaragn Sev CUUTTITITEN TTAVTOTE PE TO XPOVO TTOU N EVEPYEIX QTTAITEITAI, YIQ TO
AOYO QuTO XPrOILOTTOIOUVTQl  ETTavapoPTIJOUEVOE CUCOCWPEUTEC YIa va
HTTOPOUHE va ammoBnkeEUOUPE TNV TrapayOpeEvr EvEPyEd Kal va Tnv
XPNOIHOTTOIOUE OTTOTE QUTO KPIVETAI OKOTTIHO.

O OUCCWPEUTEC Eival NAEKTPOXNUIKEC KUWEAIDEG TTOU aITOBNKEUOUV
evépyela Ot XNUIKOUS BeopoUg. AuTR n XNUIKR EVEPYEIQ HETATPETTETAl OF
NAEKTPIKN EVEPYEIO OTav £vas CUCOWPEUTHC CuvDEDE! Ot éva NAEKTPIKO QOPTIo
Kar apXide! va ekpopTieTal.

O1 KUPIES AEITOUPYIEC TWV CUCCWPEUTWY Eival;

- va arrofnkelouv TNV EVEPYEIQ TTOU TTapPAyeTal amro TNV QwTOBOATAIKN
Sigragn kara Tnv SIGPKEIX TNG NUEPQG KAl va v TTAPEXOUV OTa QopTia
kara tnv didpkeia TG vixtag r kara mnv didpkeia nuepwyv Trou Jev
EXOUME QPKETH NAIOQAVEIR YIG va KGAUWEl N PV-8iaraén 10 armaitoupevo
NAEKTPIKG QOPTIO.

- va amodilouv QopTio-IoXU gToV KaravaAwTh uttd oTaBepn TAoM KAl va
TTaPEXOUV LEYAAN TIUR PEUHATOC O6Tav aTraiTgital

- VO aQvarnTuooEl [ia KataAAnAn taon Acmoupyiag, woTe va aufnoel Tnv
££od0 Tn¢ pwropoATaikric diaTagng.

Avamrun povréduy SQaTacoASYTIOTG PV-0ucTnudrwy yvia xEAUYN NALKTPIKWY QOOTHIY KaTOKIS 39



Zxnua 4.2.1; ZuCOwpEUTES TIOU XPIIGILHONOIOUVIQN yia TNV aimoSrikevon] EvEPYEIas Trou
rrapéyerar amé PV-rAaiona. Epyaoriipio H.M.E. T.E.I. Nérpag. Xwenrnkormia 600Ah.
O1 OUOOWPEUTES EvTT TUTTOU PEOVIOS NAEKTROAUTT.

O1 ocuoowpeutéc  eival TO  KeEVTpIKO  TPAMG  KABe  autdvouou
QWTOROATaIKOU  CUCTAUATOG KGt  TIPETEl  va PEAETATAI 1 OWOTH
B1acTacioAdynoT| Toug yia va eEUTTNPETOUV TIC QVAYKEG TOU CUOTANATOS XWPIG
oUTeE va utto-poprtilovral oute va umrep-poprifovral. ETTadr) ol OUOCWPEUTEG
ota cuoTApara autd avrnpetwtilouv Badic KUKAoUG EKQOPTIONG TTPETTE! va
£xouv HeYaAn avroxr wote va au§davouv Tnv amodoor] TOUG Kal TOV KUKAO
Jwrig Toug.

H aMayry oucowpeutr] aimmoteAeil Eva TTOAU uwnAo KOOTOC OE Eva
pwrofoAtraixd cuotnua. MNa rov Adyo autd eivan EmMBuUPNTE) N KATaAAnAOTEPT
bidpkelag Jwngc Tou oucowpeutr). O1 TTapdyovieg TTOU ETNPeddouv 1nv
Sidpkeia JWNG TNG pTarapiag sivar:

a. Zxebiaopdg oUCOWPEUTN KA KaTAogKEUT,

8. Oeppokpaoia,

Y. Zuxvornra exgopriong xai BABog EXQOPTIOEwY,
5. Méoo emimredo @opmiong,

£. Taxurnra opTiong-eXQopTIONG,

o1. TakTkn ouvrnenon.

Ta oToixgia Tou mpoadiopiouv TIC BuvaTOTNTES EVOC CUCOWPEUTI Eival
N OvOUAOTIKI) TACoN OTOUG TTOAOUG TOu, TTOU EKQEAZETal HE TNV £vvOoiad NG

AvamiuEn povtidwy SIacTaooldynoms PY-0uaTnpary o kAU NAEKTRIKGY QOPTitv KaToKkag 40



NAEKTPEPYETIKAS SUVAUNG Kai N OVOUACTIKN XwpnTikOTNTA Tou ot (Ah).

H Baoikn emAoyrt &vO¢ ouoowpeutl TeplAauBavel  TToAAoUC
TTAPAYOVTEG, CUHTTEPIAGHBAVOUEVWY:

a. Tn¢ amdédoon (xwennkdéTnTa, 1a0Nn)

B. n¢ diapkeia Jwrig { KUKAOL, £Tn ME OUYKEKPINEVO HECO nuepnoro BdaBog
EKQOPTIONG)

Y. TWV QUOIKWY XGPaKTNPIOTIKWY {HEyeBog, Bapog, Brkn)

8. N NAEKTPIKA ouvdeouoAoyia Diapdppwon (O€ otipd, TapaAAnAa) petafl Twy
OTOIXEIWV

£. ol aranioeig ouvrApnonc { Sokiyég, kabdpiopa, TTPOCONAKN uypwy)

gT. N £YYUnon kai 1o kOOTOS (apxIKoO Kar ouvTienong)

Z. n diabeoudtnTa

Q1 MO OouvnBIoPEVOI CUOCWPEUTEG TTOU  XPNOILOTTOIOOVTAI  OF
PWTOROATOIKG CUOTALATA Eival PE NAEXTPOSIa poAUBSou ot BidAuua Beikou
0&£0¢. AuTOi gival Of TTAEOV OIKOVOMIKOI.

& TTEPITTTWOEIC OHWCE HEYAAwY QuEOUERVOEWY TNS BEpuokpagiac Kara
v SIAPKEIT TOU £TOUC XPNOTLOTTOIOUVTQI AAKAAIKES VIKEAIOU KaBiou.

21OV TTiVaKa TTOU akOAouBei @aivetal n oUykpion dIapopwy TUTTWY
HITaTapiuV
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Mivakag 3.2.2.1; TAEOVEKTAUATA KAl HEIOVEKTAHATA SIAQOpwyV  TUTTWV
CUCTWPEUTUV

TYTHOZ ZYZIOPEYTH NAEONEKTHMATA MEIONEKTHMATA
NaAlpSou-Otfog

Mipd xooTeg, tupeia SkBepétnra, | YynAq  anwisg uypuv Ko
kahd PBASOC EXPOPTIOTIC AV XUKAD | OUVIHORONK. Anaitnom yia
MoAUBBOU-AvTIaviou k@ KkaAnl amodoon g peyaheg | wepsolikn efiowon.

Seppoxpaaice, pTope va
avarAnpwdtl 0 NASKIPOAIINK, KAl

Hu xa Bbpraa Jwig.
Mion pe grwyh omédoon ya

MoAURSou-ACBLOTIOU avOYTHC MiKpo KG0TOG, tupeia SIaBtoubInTa, | PEyalo  KUKAO  EXQOPIIOTK, N
L ) PP amiAna uypay. Mropei va | avexie] ot ugnhis Seppowpaoicg

avamAnpudti o NALKTPOAUTTS. KU UTEQQOPTIORK. ATQITNOT o
weprodinr ebiqwar.
Mikpt koOTOS, tuptia SkaBeoudinra, | Mion pr @iwyr) awddoon v
Maiupdou-AofeaTiou HIPI WAL UypLy. pLyGho  KOKAD x@dpriomg,  {n
TROTNTHEVTE SbSou avexixd gz UpnAic Seppokpaaieg
Xal UTERQOPTITEK,. ALy Pmopel vo
QVaTTANEWBET 0 NAEKTOAMITTC.
MohifiBou- Avripoviou / YBoSou | Mitpwo  xéotof, wxply  anmwasna | Mepopopévn SwaBenpoTnita,
1ou gofegTiou uypury, kahi amioon or Batu ;| Suvard yia Haraln  oTpuwpdTwy.
kUKAQ. Kahr Srdpreoa [wiic. Amaitnon yia repiobie Eicwor.
MaAogGou-Ofiag =
XURAOpOpia nASKTpOAGT}
Mérpio k6atog ken kikAog (wric, Atyn | Ko awddoon RaBous kUkAou, pn
Getled 0 xafbAou ouvinpnam. Ty uypd | avexnkly o  UTIEpQoplion  Kal
NALKTPOALTNG, yxatioTarm ar | uymhic Beppoxpaoics.
OTTOXIITITONE EPappoyr. Neprogiapivn SiaBecipémia.
Mitpio x6atog ko KUGKAOG Jwrig, Aiym | Kaafi amdSoon fdBoug kixkAou, pn
Absorbed Glass Mat auvtipnom. Ty uyptg NAKIpOAUTNG, | avexmky| ot UTIEpPoPTIcHE  xXa
syxabionara or omoiaBfimore | uwnAic Sepuoxpaaies.
epappoyr. Nepopopivn SoRempdrnra.
NaczAlov-Kalysou
Eupda SwBooipémia, efapenikhy | Yynid xkdotos, Sabéaiun uwivo ot
Sealed Sintered-Piate amédoan or UMM xXO1 XOUNMG | PKPES  YWPNTXOTNTES.  Y@oTavia
Beppoxpacics.  Tuvrpnon eAuBton | o gavipive NG uHun  orav
o ey Sadoxna func EKQOPTITTONY LEPIOLG,
Efmpemiie amrddoom LeydAou kikAou | YymAo  KOGTOG,  TEDIOPIORET
Flooded Pocket-Plate K@ OF XaunAtc- Ynhic Brpuorpacits. | SaBeopornia. Anraitouv
Mn avexTIKEG Gf UTTZpPOpTIoDC. WPOTBRKN UypLm.

To péyebo¢ Twv CUCCWPEUTWV TIoU Ba xpnoipomoinBouv eival pia
oxediaoTikr peraBAntn. Tevika@ Baailerar otnv emMBuunTh TTEPIOSO EVEPYEIAKNG
autovopiag, d, To uéytoTto emTpeTTOpEvo BaBog ekpopmiong, DOD, kar orny
peiwon TN amodooewd Otav AerToupyEi kKaTw amo xapnAeg BEppokpacied.

To moocd NG XWENTIKOTATAS TOU CUCCWPEUTH ( CUVOAMKO QOPTIO TTOU
givar amoBnkeupévo O autov) ekppaletar oe ampere-hours (Ah). Mepikeg
POpPEC WOTOTO ekPpaleTal kan evepyelaka oe Wh

H aurtovopia cival TO XPoviKO SIGCTNHA TTOU Evag TTARPWE QOPTIOHEVOC
CUCCWPEUTNG HTTOPE va TTapEXEl EVEPYEIQ OTa QOPTIA, OTAV N PWIOBOATAIKNA
diaragn dev PITOPE va TTapaye! EVEQYEIQ.
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* Pubudc ®6pnong km Oepuokpaoia ZugowpeuT@v

Kara mv ¢@oéprion Twv oOuocowpeutwy Pb-offog oOrav éxouv xaunAn
Beppokpacia o puBPOS YOPTIONG TIPETTE! VA elvar XAENAGS, EVW OE UWNAGTEPES
OepUOKPAGIEG ETTITPETTOVTAI HEYAAUTEPOI PUBLIOT POPTIONG.

*[ToAIKT} TAON CUCOWPELUTWY KATA TNV POPTION-EKPOPTION
H 1oAr} 1don Twv cucowpeutwv Pb-offog BaBeidg ekpdpTiong, Katd Tnv
QOPTION 1 TNV EKQOPTION TOUS EEUPTATAI TG TNV TIKM TNG XWPNTIKOTNTAS TOUC,
| KaAAiTepa amd tnv Kardoracn ®optiong, (SOC), arrd Tov puBpod opTIoNS i
EKQOPTIONS Kat BeBaiwg aTTd TNV Bepuokpacia.

/
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100 A0
KaraaTaan OpTIoTK TOU OUdTuPEUTT] (%)

Syqua 2,520 H aoiia) wiow ;¢ GuvapTian Tob pufuob @opTiais Ky EXQOpTIANS Kl TS KaTaoTacrs

gapnianz (NOC), sma ovouaonxyy mosay vian [ 21Volis,

Lo Napgpinua |l Tapouoiaovial Ta XAPAKTNPIOTIKA OTOIXEId
Siapopwy TUTTWY CUCTWPREUTWY KaBwg ETTIONG Kar n TiEn TouG.
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3.2.3. METATPOMEIZ XYNEXOYX ENAAAAIIOMENOY PEYMATOZ,
DC/AC, ZIYNEXOYZI-LIYNEXOYX, DC/DC, KAl ENAAAAIZOMENOY
ZYNEXOYZ, AC/DC.

O1 perarpomeig (converters) gival NAEKTPOVIKES BIaTAgeig, PETATPOTIAC!

a) CuveXOUC PEUNATOC OF CUVEXEC OTTOIQCONTIOTE TAONC
B) cuveXoUg peUNaTog O EVAAAQOTGOHEVO OTrOIOUBTIOTE TTAQTOUS Kat
¥) EvaAAaooOHEVNC TAOTIC GE TUVEXD.

Q1 avnioTPpoEiC CUVEXOUC/EVOAACTOLEVOU HETATPETTOUV TO OCUVEXEC
PEUHA (TUTTIKA XAUNARG TAONG) ot evalaooduevo peapa ( ora 230V, 50Hz)
TTOU ATTaITOUV O TEPICCOTEPES cupBankés cuokeuéc. Eivar BiaBioipor duo
TUTTOI HETATPOTTEWY CUVEXOUG EVAAAATCOHEVOU;

1} QuUTOC TOU QUTOTEAOUG GUTTHHATOC, KAl
I} quTdC TOU CUOTIHATOC TTOU £iVAl EVWHEVO HE TO JiXTUO.

=

(a) VvV VAR = Vg,
[ f\J ,4';;. .

(ﬁ) \[ - i ____| T : \'(_l

) ve—1 N =V,

Zxnua 4.3 1. ZupuBoAKEC mapaorGag TorOV TUITWY LETATPONEWY, a) CUVEXOUS TOOLwW( OF
QuvExT], BIEVaAAQOOOUEVNC TAOTIC OF QUVEXT] KQi y¥) OUVEXOUC OF EVAAATCIOUEVT).

O perarpotéag pmropel va amotehel XwpioT) Hovada n va amoTeAe
THAKG TOU EAEYKT) QOPTIONG. LTNV TEALUTAIQ TTEPITITWON N AEITOUPYIT TOU Eival
va TTPOCAPHOLEl TNV TAON TOU TUCTARATOC TTAPaywyns NAEKTPIKNG EVEPYEITC,
HE TNV TAON TOU OQUOTAHATOS QITOBNKEUCTC, WOTE VA EKUETOAAEUONOOTE
TTANPWCE TNV diaBéoiun evepyea

AvaTrTuEn HOVIEALN BICOTAOOAGYNOTS PV-JUGTRATWY yIT KAAUWN ALK TDIKUIYV QOPTIUY XaTORag



3.2.3.1. MerarpoTréag ouveXoug Taoewg o ouvexn (DC-DC converter)

H perarpotrr) pag ouvexoug 1aoews, Vi, ot ouvexn, Vo (Vo-, Vi),
BaoileTan 0TV XPAOT UWICUXVWY DIGKOTITIKWV KUKAWMATWY ME Ta OTToia
MTTOpOUME va OlaxeipilOpaoTe PEYAAEC 10XUG, ME EAAXIOTEG amwAeieg. H
Hovada WeTaTpETTEl CUVEXT TAON Ot OUVEXN, MEYQAUTEPNG [ MIKPOTEPNS TILAG,
avdhoya HE TIC QITAITACEIS, CUUBAAAOVTAC OTNV MHEIWON TWY KaTavallOEwWwV
oTN YPaur HETAPOPAC atrd TO XWPOo TTapaywyns aTo Xwpo amolnkeloewd.

210 XWpo Tou gwroBoAtaikou mediou Ta PV-mAadioia ocuvdiovral ot
oeIpG Ka TapdAAnAa, wWoTe n rapaySpevn ammd auta NAEKTPIKR evépyela va
HETaQEPETQl HE OO0 EMTPETTETQAN UWNAR TACN OTOV METATPOTTEQ 1 OTOV
KaQTavaAwTr), WOTE TO PEUNA OTNV YPQMHHA METAQPOPAC va Eival XaunAd Kai
aQvTioTOIXAa XAUNAEG, O OTTWAEIES METAQOPAC EVEPYEIQC. ZTO XWPO TWV
CUCOWPEUTWY , O HETATPOTTEAS TTPooapuolel Tnv Taon TNG CUCTOIXIac aTny
TAOT TOU CUCGWPEUTT, WATE VA UTTAPXE! TTAPNG EKUETAAAEUOT) TNG EVEPYEIQS
KQ1 ETTITTAEOV va v dnuicupynBouv CuVErKEG UTTEPTACNC TOU CUCCWPEUT.
Ta cuotiuara auta rapoucialouv ardéloon ~85%

3.2.3.2. Merarpomréag DC-AC (inverter)

H xpnoiporroinon tou evaAAaooOpEvou pelparog emBAAAeTar € aimiag
NG EMKPATNOTIC TOU OF KABE €idoU¢ OIKIGKES XPHOEIC KAl EQAPHOYES KaBwC
Ka1 oTnv Bropnxavia.

O avniotpopéag DC/AC cival éva nAekTpovikd ocUoTnUa 10XUOG TTOV
HETATPETTEl CUVEXT] TAON O EVAAAQOCOMEVN. XPENOILOTTOIITAlI EVpUTATA OF
TTEPITITWOEIS TTOU SIaBETOURE TNV CUVEXOUG NAEKTPIKAG TACEWS Kal XPNRon
EVOAAQOOOMEVNG, OTTWS CuUBaivel OTIC QWTOBOATAIKEC EPAPHOYES OIKIAKNG
XPNOEWC.

H arréboon Twy avTIoTpoQéuwy OUVEXOUC/EVaAAGOOOMEVOU Eival QPKETA
vWnAn (93-96%), n Aeitoupyia Toug oUW OUVODBEUETAI, Kara TTEPITITWON, Q1o
TTapaywyr] HEyAAoU TTARBOUG QPUOVIKWV UWNAWY OUXVOTHTWY.

Avdailoya pe v PV-0idrafn kai 11I¢ OITQITACEIC TWV  QOPTIWV
XPNOILOTTOIEITA! K@ O KATAAANAOG  uerarporréag. Ze Eva  AUTOTEALG
QWTOROATAIKO CUOTNRO CUVBEETAl PETATPOTTEQG TTOU £XEI TETOIQ KATAOKEUN
WOTE va AEITOUPYED PE TNV NAEKTPIKN evEpyeaia TTou Bivouv Ta QWTORBOATaIKA
TAQiCIa Kai va MHETATPETTEl TNV OUVEXR HMOPPr TNG evépyelag autrig Of
EVAAAQOCOlEVD).
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Zg Eva QwToBoATaikd ouoTnua Trou ouvdieTal pe To GiKTUO TOTTOBETETAI

HETATPOTTEQG TTOU AEITOUPYEI UE TNV TAON Tou KevTpikou SIKTUOU kal kadioTaral
IKavOG va JETATPETTEI TNV OUVEXT TAOT Of EVOAAAOOOUEV wWOTE va
TPpe@oBoTOUVTal O NAEKTPIKEG TUOKEUES 1) AKOUN KAl TO NAEKTPIKO BiKTUO.

3.2.3.3. MeTaTpomiag QUTOTEAOUC OUCTHHATOS

Ta kUpia xaPAKTNEIOTIKA JETATPOTTET AUTOTEACUG GUOTHHATOC Eiva:

. n Téon £106d0U £ival N TAOT Twv QWTOROATAIKWY TTAQICTWY,

. n 1ox0¢ Tou KaBopileTal amd 1o HEYEDOC TOU QWTOROATaIKOU TTAQiTiou
Kal

. n amodoon Tou Kupaiveral HeTagu 80-90%.

Baoiké kpimipio otnv  ekAoyr) katGAAnAou HETaTpOTTEa TToUu Oa

ToTroBeTnBei

Ot auToTEAEC QuwrTofoATaikd ouoTnua Eivar

TO €EIBOC NG

EVAAAQOOOBUEVNG TAONG TTOU XPEIGZETAN YiQ VA AEITOUPYNOE O KATAVAAWTNS.
Eva GAAO TTAEOVEKTNHAO TTOU TTPETTEI va EXEl EVAC HETATPOTIEQS Eival N

autoparn Siakotmmy TNg Aeitoupyiag Tou Otav Oev eival ouvBedeuEvog ME

KaravaAwTr] OE AEIToupyida.

Mivakag 3.2.3.3.1: XapaktnpioTika Twy diaBeéoipwyv petaTtpotréwy DC/AC.

NapdpeTpog Tetpaywvikdg | Tpotromroinuévog | Alapoppwpéve | KaBapodg i
TTAAHOG NHITOVOEIBNAG TTAQGTOG TTAAUOU | NUITOVOEIBNG |

I TTAAROS , TTaAROG |
| loxic €€oBou | Méxpl 300-2,500 1 Méxpi 20,000 Méxpr 2,000 i
(W) 1,000,000 |
i AvToxn ot | Méxpr 20x Ms’:xpl 4x ! Méxp 2.5x MExpr 4x '
| avodo mg i
| xWwpeNTIKOTNTAG , |
ITUTTIKI:] 70-98% 'l 70-85% ' >90% Mexpr 80%
| amroboon ; !
“ApHOVIK “Méxpl 40%  =5% <5% 1%
TTAPANOPPWAN

AvaTriudn poviiiuy SKaoTamoASynaTy PV-guaTnUdTun ¢ KAAUGHT RAEKTOIKLGY QOPTILNY KaTOmKS
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3.2.3.4. Merarpor£ag ouoniuarog ouvdedepévou e To dikTuo

Ta xupla xapakINEIOTIKA METATPOTTEA auTtoU Tou eidoug eivar Juo.
Mpwrov €xel amodoon yupw o1o 90-95% Kar BeUTEPOV UTTOPEI va UETATPEWE)
TTANPWCE TNV CUVEXH TAoN Ot evaAAQoCOUEVN YIATi ALIToupyEi ue BAon 1o oAla
TTOU TTaipve: ATTO TO NAEKTPIKO BiKTUO.

O perarporréag autou Tou eidouc Ba TpETTer va £xel PEYAAN 10U yia va
UTTOPEI va UETATPETTEl Ot £vaAAAooOpEvVn OAN Tnv 10XU TTOU TTapdyouv Ta
QWTOROATaIKA TTACicia. Etriong o pevarpotréag autog dev ypeialeral va
QVTILETWTTICE! TIC HEYGAEG TINEC PEUPATOC TrOU aTraiTouvral yia 1o Eexivrnua
evoc kivnTipa kaBw¢ umdpxer n Suvarémnra Ta uynAd pevpara  va
npoépyovral amd 1o BikTuo.

[nverter

N

Ixnua 3.2 3 4.1 Merarporréag PV-ouorriuarog ouvdedspévou pe 10 bikTuo ue nuytgupa.

To oxnua 3.2.3.4.1 &eixyver wa diaragn avriorpogea DC/AC péow 10U OTrOioU
n PV-cuaToixia ouvéerar ue 10 SIKTUO.

H didragn autn n avrioToIXEi HE YEépupa B16dwyv CUVOEDBEUEVN OTO HECO TNG, HE
v PV-ouoToixia kal Tov Hovogaaikd pETaoynuarnorr.

H Aerroupyia tou avriorpogea DC/AC £xer wg eENG:

Avarrruén povidiay Saoranoidynor PV-ouotnparwy ya kGAUWN NAEKTRIKUY QOPTIRIY KOTOKKIG 47



1. Or diakétmreg Stk Sz  avoiyouv tautoxpova. Tote BeTikd Juvapiko
avamTiogeTal oTo dkpov NG £68ou DC/AC.

2. MnGeviké Ouvapikd avamTiooeTal QTav  avoiyouv Tautoxpova ol
OIakOTITEG So ka1 Sa, Evw

3. Apvnriko Suvapikd, otav or Sa kai S; avoiyouv Tautoxpova.

Ma va petagepBei n ioxuc oro diktuo Ba mpétel n ypauuri DC kat eidika ol
TAGEIC Vpyar KO Vpyaz Va Eival HEYAAUTEQEG OTTO TO PECO TTAQTOC TNG TACEWC
Tou BikTUou Usis .

KaBwe 1a eutropikG PV-TrAdicia arrodibouv tnv 1oxu utrd 1don Vn,=17Volts,
TTPpOoKUTITEl 6T Ba TpETel va ouvdeBolv v oelpd evag akepaiog apiBuog PV-
TAQIGiWV,

ET01 g TNV w¢ avw didragn n eyKATeoTNUEVN I0XU AiXHNG Twv PV-rAaigiwv
Ba eivan To eAAYIoTO TTEPT T KW,

Eva mrng didragng authg eivar O TO pECaio onueio TG ouoToixiag givai
YEWHEVO, YEYOVOS TTou ammoTpErrel TTPOBANHGTG aImo PEUHATA XWPENTIKAG
ouleuéng pe TNV yn.

BeAtiwon tou avrniotpopéa DC/AC atroreAei n diaragn rou oxnuarog 3.2.3.4.2
KQ! QuTh Tou OYNHaTog 3.2.3.4.3.
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Syniua 3.2.3.4.2: Merarporéag PV-ouoriuaro ouvdedepévou pe 10 SikTuo pe ouvdeouoioyia
TAfpouS yépupag.
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Invertar

Ixfua 3.2.3.4.3: Merarporréag PV-ouoriuaros ouvbedeuévou pe 10 OikTuo pue auvdeoguoioyia
TApouC yiQupac,

ZTNVv TEPITITWON auTn N EAAXIOTN 10XUG Ppy TTOU givar duvardv va ouvdeBei pe
10 SiKTUO KaI TTpo@avwg o apiOpos Twv PV-mAaiciwy, Ny rpoodiopilovrar ard
TO HEYIOTO TS Usicr .

Usirmax = 1.1x v2 » 240Volts = 373.35Volts (1)
TNV TEPITTTWON TNG NAEKTPIKAS Sidtagng utrd TTANPN yéQupa Ba £XOUHE:
Vevar= Vevaz® Usikimax /2 (2)

ATro TNV oxéon (1) TpokUTTel apiBuds 54 PV-TAaioiwyv e 1oxU Pw=53W
Evw pe Baon tnv oxéon (2) ka DC/AC diardgeic ouvdeauoAoyiag TTARpous
yepupag o aplOpuog Ny=28 ptropei va epappoadel o Hiaragelg pe P=15kW,.

AvaTrTuén povitsuy SkaaTamoAdynomng PV-cuoTnpdiuy yia KAAugn NALKIPIKUY QOPTILY KaTOIKITS 49



3.2 4. Pvopmotic ®6pmnong (Regulators)

H ocuoxeury autn, TOTTOBETEITal OTO KUKAWMG HETalL Tou PV-mrAaiciou
KQl TOU CUCOWPEUTH WOTE VA ETIITUYXAVE! TNV KAVOVIKT Karaoraon @opTionc,
aAAQ akOpa Kal va TTpooTarevet Ta  PV-rAaioa amd pevua avTiferng gopag :
amd 10 cuoowpeutn TTpo¢ 10 PV- tTAqicio, otnv TepitTTwon Tou 10 pev PV-
TTAGiono dev TTapéxer IoxU.

ZuvrBwg of puBUICTEG @opTIoNG €xouv evowuarwuévn Hia Siodo
QVTEMOTPOPNS TToU TTailel TO poAo auTd. -

Mapadeiyparog xaplv, KArd 10 XPOVIKO SIACTNUA TTOU O CUCCWPEUTESG
TAnoiadouv oTnv TTANPnN QOpTIoN, © PUBUICTAC EAATTWVEI TNV £vTaon TOu
pevuarog, amd 1a PV-TTAQicia TTpog TOUug CUCOWPEUTEG, Kai eutrodider Tnv
UTTEPPOPTION TOUG.

Ma v emAoyr Tou kar@AnAou pubBuicTrn Taong yia éva PV-ouotnua
Aapavoupe utroyn:

a) Tnv ioxu 10U,

B) Tnv TAoN aoKOTITG T1.X. YIQ £Va OUCCWPEUTH Twy 12 V,

y) TNV XaunAf TAon ammokoTm§ Tou pubuioTrh, Trou Ba ouvdebel, TTou eivar
peTagu 11 Volts kal 12 Volts,

8) TNV LYPNAR TAON AITOKOTTAG TTOU £ivat Yia TOV QVWTEPW CUCCWPEUTH TTEPI T
14.5-15.0 Voits kat

£) v Bepuokpacia Tou,

3.2.4.1. Pubpiotic ®o6pnong N Taoewg | EAeykmig PopTioewg.

« O1av o PV-yevvnTpie¢ cuvBEOVTAl UE CUCCWPEUTEG YIO aQTTOBNKEUON
HEPOUC TNG EVEPYEIAG TOUG OF QUTOUG, TOTE N XPNOT| EAEYKTWY i pubuioTwy
popTrions (E.@.) we evdigueocou aroixeiou peTagl PV-rAaiciwv/cuaTtoxiag Kal
CUCOWEEUTWY, Eivai armrapaitnTn.
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Zynpa 3.2.4.1.1. Xpnowomnoinon OucRupEuTwv wS &vOIGueoD  oroixeio amolnksuonc
svipyoag pe1alu PV-mAaioiwv kar gopriou (mepimwon a) Kar peraéu PV-mAQiGiwv-yewnipiag
Koy popriwv (rrepimrwon B).

« O Baoikdg pOAOS Twv EAEYKTWY TACEWC Eival va puBpifouv Tnv pon

pevparog amd v PV-ouoToixia oTou¢ Cuoowpeutés, va diarnpolv Tnv
Kargoraon @OpTIONG Kal va OITOTPETTOUV  UTTEPQOPTIoElC 1 Babeiég
EKQPOPTIOEIS, KaTW TOU EMTPETTOU opiou DOD (Depth Of Discharge).
H umeppdprion eival avemBupnm kabwg dovare va TTpokaAégel BidBpwon
TWwV NAEKTPOBiwv TOU QUOCWPEUTH, TrTapaywyn udpoyovou, QTTWAEIQ OTOV
NAEKTPOAUT K. TToU guvieAoUv oTn deiwan Tou xpdvou JwriAg Twv
OUCCWPEUTWV,

TuvnBwg, 10 PEGHA QOPTIONC TWY CUCTWPEUTWY HEIWVETR! KaBuwg TO
guoTnua eedavel ge kardoTaon TARpoUS eoptions nTol SOC—Q,.

ToUTO ETTUYXAVETO KECW TOU PUBICTA QOPTIONG, O OTTOIOS OTav TO GUCTNHA
TWV CUCOWPEUTWY QOACE! OTN KEYIOTN EMTPETITA TIHA QOPTIONG, OTARAata N
SiEAeuon) peURATOS a1 TNY PV-yEVVATPIQ OTOUC CUCOWPEUTEC.

Iriuepa éExouv avarmtuxBei Siagopor TUTFOI PUBWICTWY  QOPTIONG TTOU
TIPOTPEPOUV KOl GAAEC AEITOUPYIES EAEYXOU OE OAGKANpPo To PV-cuaTtnua.
Avaloya, pe Tov TPOTTO [E TOoV OTToi0 Of E.®. puBuidouv 10 pevpa TTPog TOoug
OUCOWPEUTES, BiakpivovTal g€ BIGPOPES KATNYOPIES:

a E.® evoeapa

B. E.®. ev raparlniw

y. Sequential array shedding regulator

8. Evowparwpévog E.@©. og Ah

Or rUtTor autoi Twv E. @ gaivovial TTapaxkarw.

* E.Q. ev or1pG
O Timog autog E.d. Sidetal oo oxnua 2.75 ka1 repIAauBavel éva NAEKTPO-
unxaviké Siaxdétn (relay) n éva transistor peragu PV-cuoToixiac ka gopTiou.

Avamriugn poviziuw SeoTamoidynong PV-ouoTnpdiuy yia kALY NAEK THIKUN QODTROY XaTMKIaG 51



Koy SasmbTrm
dFarY Coamas pampry

T THT
- Tugerwpturig
PV-TTAQiOID = oprio
™~
L AigénTipo
Stpuoxpaaiag

puprorh

Zxnua 3.2.4.1.2: Zxnuarixé Sibypappa eveg puBuiary poprions ot gpd.

* E.Q. ev mapaAAnAw
O 1omro¢ autog E.d. Sidetar oto oyrpa 2.76 1Tou akOAOUBEi kal aTTOTEAEITAL

amd éva transistor TTou BPaYUKUKAWYVEL 1 TTapakaptrel myv £€odo ¢ PV-
oucToixiag, ENTTodifovTag £101 TNV UTTERPOPTIOT) TOU CUCCWPEUTH

Khgomo Swaxgmm
freery CYOULE e
TI{F QDT

e NpooTaTTAMKD KO AULLG
pubyao

L3 ~ Putuerm peupoTog
. mapaiAg ouvlicong

Ixnua 3.2 4.1.3. Zxnuanikd Sidypauua eves pudLicT) QOpnong ev mapaAiniw.

« E.®. BiabdoyxikwVv ouvBioEwyY

O 1umog autdg E.©. xpncipotroicital oe PV-yevvATpieg TToAwy kW,. O1 PV-
cugToiXie¢ oTnv TepmmTwon autn uttodiaipouvTal O UTTO-OUOCTOIXIEG KAl
gAéyyovTal avegaprnra.

Drav 10 SOC k@6t utro-ouctoixiag OAcel oTo PEYIOTO, SIGKOTTTETAI N QOPTIOT

(tn¢). To avTioTpoQo, ETICNG, ICXUEL
O rtUmmog aurdg arroteAeital amd TToAoUg E.®. ev ofipd kai E£xer TO

Avariur] poviEhy RGOTEAGYTIOTS PV-uoTnpaiwy yia KGAUPN MALK TPV GOPTIIY KQ OIS 52



TTALOVEKTNUA OT1, é1av évag kAAdog (utro-cuoTolxia) uttooTel BAGRN va unv
eTNPEGlovTal 01 GAAO!

* E.®. pe rpoodiopiopd kai Tou gopTtiou (Ah)

» O 10106 autog E.®. Tou TrepiAapBaver oUeTnHA OAOKANPWATIS TOU QOpPTioU
(Ah) ka1 givar o TTAéov akpiBng TuTTog eAéyxou TG SOC, kabwg petpa ta Ah
TTOU TPOPOBOTOUV /KA “Pelyouv” amd TOV CUOTWPEUTT.

AvtifeTa o TTponyoupevor £E.®. petpolv 1a onpeia uwnAng TAonNC-TEPHAToHOU
POPTIONG KAt XaHNANG TAONG-aVAANYNG POPTIONG.

« H SOC ev6¢ cUTOWPEUTI TTOKIAEI ONUAVTIKG HE TNV TAOT) K1 £§apTATAl ATTO
TO peupa (TaxuTnTa) QOpTIONG KAl EKPOPTIONS.

Touro kupiwg eival aioBnTo ot RN XPNOIHOTIOINKEVOUS CUCCWPEUTEC.

O 10mog autdg E.®. evdeikvurar yia PV-ouothpata uwnArg évraong
PEUATOC.

Av ka1 0 TUTTOG QuTog E.@. dev civan 1600 afiomoTog 600 01 TTPONYOUHEVOI
ouvTopa AGyw Kal TNG avamTugng TnNG TEXVOAOYIAS Twv OAOKANpwEvwy PV-
CUOTNHATWY Ta PEIOVEKTNNATA 8a e§aiepOoUV.

AvamrTun povridwy BaoTacoASYnoT; PV-ouaTauarwy yia KaAUY NAEKTOWUIY POPTIIY KATORIAE

(9]
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KE®AAAIO 4°

EQAPMOIEZ ®QTOBOATAIKQN IYITHMATON

4.1 Epappoyéic ®/B ouomudTtwy TTayKOOHiwg

O1 e@pappoyEC TOV QWTOROATAIKWY CUCTNUATWY KAAUTITOUY TOGO TOV
Oigrd, 600 kai Tov Biounxavikd kai AypoTikd Topea, aAAd Kai TO XWPo Twv
TnAemkoivwviwy, TN AlaoTnuikr, Tty HAEKTpovIK KATT. omwg Beixvouv
TAPACTATIKA TQ OXHATA TTOU GKOAOUBOUY.

Zmua 4.1.1: Pwrofortaiko
OTOIYEIO TOV YPNOILOROIETOU
VIG TV TOPOYI] EVEPYEIRS OF
AQUmES  KOTQL pRKOS  EVOS
Opopov.

H mpwrn xpnon Ttwy QWTOROATaIKWY CTOIXEIWY EyIVE OTNV BIgoTnuikn
TEXVOAOYia yia va tpogodornoouv pe evépyeia dopupdpoug. EKTOTE ExOUV
yivel gnpavrikd BrjpaTta oTnv avarrugn Twv QwToBOATaIKWY HE QTTOTEAECUA
va egappodovral OAO Kal TTEQICCOTEPO TNV dIacTnUIKA TEXvOoAoyia. Eva TéTolo
TTAPABEIYHA QAIVETAI OTO TTAPAKATW TXrHA.

AvimrTuEn poviiAur SaoTameANyToT PV-OUOTUGTWV NI KAALRY N NALKTDIKWY QOOTRUY KaTORKIAS 54



Ixnua 4.1.2; Aopugbdpog
rou SIaoTnUIKOU aTaBLIOU
Mir rmou kaAumre  TiC

EVEQYEIaKES avaykeg

Aerroupyiag rwv
ouOKEUWvV Tou e PV
TAdiona.

H owTtoBoATaikn TexvoAoyia pTropel va gp@avioTel aroOun Kal OTnyv vauTiAia.
Eva xapaktnpioTikd TTapddeiyua @aivera 070 TTapakAaTw OXriHa.

i

Zxhua 4.1.3: PV-ysviitpia amd
PV oroixeia 1exvoAoyias AErrou
vpeviou. Ta oroixeia sivai ALmmrg,
tAagpd Kkar  guAUyioTa KOy
npooapudloviar tUxkoAa aKOLa
Kai  Of  KOUITUAES  em@dveies
owe n.x. mAoiIGpia, oxnuara

KATT.

AvarrTuEn povTéduy SIeoTamoAGYNIeNG PV-CuaTOparwy yia KEALYR NALKTPUIY POPTHLY KATOKMIE 55
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Sxpa 4.1.4: Eyxardoraon PV mAQioiuwy OF OTéyn yia qurodovapn KEAUWN Twy EVEDYEIaKGY
avaykwy (NAEKTpiK& @opria). Mia cuvriOng karoixia arramel nAsKTpIKY evipyeia fon pe SkWh,
nepimou.

BE
B —

DEE @

fxﬁua 4.1.5'Epapuoyis PV ot via xTipia. xnua 4.1.6: nymdo’ron Vtvvnrpmbv '

mpocown kripioy 42 T xaAuppévny amé oro tpyoordcio ¢ Ford Motor oro Cardiff
PV-mAgicna. ammd Guopeo (a)Si. m¢ OQuadiag. faxug. 97 kW,

o

H pwrofoAtaikr) TeXVOAOYIa LTTOPE va XpnoiHoTTomnBel Kal og auTokivnTa yia
NV KivnNon Tou¢. ZTa OYAMATA TToU aKOAOuBoUv BAETTOUNE TNV @OPTION
OUCOWPREUTWIV NAEKTPIKWY QUTOKIVATWY He Tnv BorBaa QwToRCATaIKWY
OTOIXEIWV, GAAQ KaI TNV XPHOT) QWTOBOATAIKWY CTOIXEIWY yia Tnv Kivnon kat
TNV Wugn Tou Baiduou v opTnyoy Wuyeiou,

AvarrTugn poviéduy SI0aTamoAGYNOTIC PV-uaTnidIwy yia KQAUWN MALKTIKLY POPTIIV KaToMag 56
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e : :
ZXNpa 4.1.7;: GOPTIoT) CUCOWPEUTLOV NAEKTPIKWY QUTOKIVATWY LE TV Bondga puwiofoATmikwy
OTOIXERWV.

&

LS

Zxnua 4.1.8 Popmyd Yuyeio TOU XPNOLCTTOE! via TNV Kivrion Kai v wuén evipyaa mou
rapayerar airo QwrofcAraikd oroixsia,

H opogn rou wuyeiou KaAurrerar amé PV-mAaioia amd JOVOKpUOTAAAIKO
TTURITIO TTOU TTapéxXouV LEYIaTn 1I0x0 4.4kW o€ kavovikés ouverikes. Eva runua

Avamrruln poviihuw BiooragieAdynorns PV-ousTnpdrow yio XGAUY NAZKTHIKUWY GOPTHAY KOTOHKKIK 57



rwv  PV-rmAaigiwv tnN¢ opowns ouvdéerar pe éva pubuiorn @oprians yia mv
rmapaywyn raonc 24 Volits. Aurn n ioxus perarpémerar péouw Tou avTiIoTpoPEéq
DC/AC (ouvexoud/evaAAagoouevou pelduarog) kar 1po@oBorel 1 povada

woéng.

Dworofoiraisg
100

Hisk7poving
KRAWRETa  Looowpeutis

e

xrjpa 4.1, : Ampapf;g‘napo aon rwv1xap

QKINQICTIKWY TOU NAIGKOU QOQTRYOU WUYEIOY.

H diapopa rmou mraparnpouue ouykpivovrag ra oxnpara 4.1.8 kar 4.1.9 eivar
or oro pev axnpa 4.1.9 10 Qoprnyo Eivar EVEDYEIIKG aQUTOVOLO.

AnAadn dev amameircy kar'avaykn va QOPTIOE! TOUC OUCCRJIPEUTES OF EIBIKO
oralud yia va kivnGei. Avrigera oro oxnua 4.1.8 1a nAexrpika auroxivnra
peETapaivouv Ot oTa8uo va QopTicouV TOUS CUOTWPEUTES TOUS, péow Sidaraéng
PV-yewvritoiag, ware va KivnBouiv.

Ixfiua 4.1.10: Aparijpio
Bevlivii¢ oo Aovdivo mmou
roopodoTEITa e EVEQYEIQ
and PWroBoATAIKG.
AnoreAsirar amré 220
PurofcArama mAgiona

5P i “_;';' CUVOAIKAC 1oyuoC 19kWp

AvamTuén povTtiwy SacToooddynong PV-ouonpdruy yia REAWT TADKTPKUN POPTHIY KOTOIKKG 58



Iynpa 4.1.11 (a) xa {B): Eumpdéobtwa xar omioBa own evég uBpibikoy ouoriuaroc
syrareompéivo o1o Crown Point 1n¢ Néa¢ Yépxne. To ouornua amoreAsitar amré guwroBoAraixd

mAagiona exrdoEtwg 8. 95 Kay ioxvo¢ TkWp xar tna yewviiroia mpomraviou 1mmou umopsl va
mapdys Ioxu 3.6 kW,

Avatriubn poviZhuy SEaTomoAGyNIoTE PV-gUgTTRGIWY YT KAAAPT NAEK MKWV QOPTILN KATOIKITS



4.2. Zuptrapaywyr)

TeAeutaia emyeIpEiTa £vag ouvduaopog PV kal BEpHIKWY GuaTnpdTwy
TTOU TTapdyouv ouyxpovws HAekTpikr] kan Oeppikny Evépyaia. Tnv apxn aurr
NG CUVBUQOUEVNG TTAPaywyNG evEPYEIas SeiXver TO eTTOUEVO OxAua 4.2.1.

FuaAivo kGAUHpa PwTOPOATAIKO TTAGITIO
{ Eioos — T‘ :;
10050¢ PuypoU oEpa ! A i
t X arrd 10 EPIRIIROV ; d. A —
] i ? g HAEKTPIKO
. : W P Poprio
‘E{obo¢ Bepprrabaivrog Riow Tn.\uxu ‘ } ¥ ; T
—— atpa = 'f " -’:g
%
“———Mévwon

Zynipa 4.2.1: Sxnuariki mapdoracn ¢ apxnc s Suumapaywyns (MAEKTRIKGC EVEQYEIas Kai
Oepuikic QUYXPOVWC) aTtd Eva @wroBoATaméd Gsouikd nAaxkdé cuAAékTn OnmAnic poric.

Tétold QUuOTARATG E€AQTTWVOUV ONUAvIIKE TO KOOTOG TNG TTapayopEvng
NAEKTPIKIG EVEPYEING KABWG:

1. Mawverar n Bgppokpacia tou PV- TAaigiou pe tnv amaywyn g
BeppoOTNTAC ATo TNV EMPAVEIQ TOU, LE CUVETTEI TNV auénon Tng amodoong
TOU.

2. ExperaAAeuopaoTe T BeppoTnTa TTOU TTApAyETal Kara n PV- diepyaacia kai
£TTOHEVWG QUEAVOUUE TNV TTapayoueEvn EvEpyEta aro To idlo To cuoTnua.

3. Amaiteital HIKPOTEPN OUVOAIKN ETTIPAVEIQ YIT TTAPAYWYrH OUYKEKPIKEVOU
TTO00U EVEPYEIAC KAl KAAUWNG TOU QOPTIOU Ot OXEON WE Ta amAd/avedaprnra
CUCTAHATA, YEYOVOS TTOU UEIWVEI TO KOOTOC EYKATASTACNG, AOYW TNG augnong
NG amodoong Toug.

Avariugn poviiiuw SacTaooidynang PY-CuoTnpdiwy Y1 KAALPN NALKTDIKWY GOPTHOY KGTOIKICS 60



KE®AAAIO 5°

OEQPIA AIAZTAZIOAOIHZIHZ

5.1 Mevikn GEwPNTIKI} TTPOTTAPAOCKEUR

Eival amapaitnto oc pia peAétn PV-eykardaoraong va kaBoptodei 10
HEYEBOG £keivo TNC PV-yevvATRIGG KQI TWV ACHTWV CUUTTAPOUAPTOUVTWY, WOTE
va cemreuxOei ia  afiomoTtn  Agctoupyia n omoia va  KQAUTTTEL  Eva
TTPOKGOOPICHEVO TTOOOCTS TWVY NAEKTPIKWY QOPTIWY N KAl OAQ TA POPTIa [E TO
EAQXIOTO KOOTOC.

Av n PV-yevvritpia givai TTOAU pey@An dnAadn Ba Trepiéxel mepioooTepa
PV-mrAcioia kar 8a Trapéxel kar@ PECO Opo TEPICCOTEPN EVEPYEIQ Qmmd TNV
avaykaia 0a eival akpiBOTEPN KAl CUVETTWG WM QVTAYWVICTIKA.

AKOUN Bev Oa eKUETAAALUORAOTE OAN TNV 10XV TToU amrodider kaBug
WTTOPEI £TNOIWC va €XOUpE TTARPN KAAUWN Twv QOPTiWY, EVW OpiICuéva
SIQOTANATA TOU £TOUC OTTWC TO KaAoKaipl ©a £XOupE TTEPICOEIX NAEKTPIKAG
eVEPYEIQC, EVW TO XEINWVA EAAEIYN EVEPYEIQC ME OITOTEAEGUQ va unv
ETTITUYXAVOULE TTANPN KAAUYWN TWY QOPTIWY.

AvriBera, av n PV-yevvATtpia Tou Ba eyxaractabel sivalr pikpdrtepn ot
HEYEDOC N kKAAuywn IoX00G Ba gival JEV MIKPOTEPN KAl O XATAVAAWTAG icwg va
Arav SuoapECTNHEVOS WE TO CUCTNHA, EKTOC av auTr) cuvdEeBei pE:

a. 10 AikTuo, oxnua 5.1.1
B. cucowpeuTEG oXAMA 5.1.2 kK
Y. GAAe¢ popeéc ANLE, oxnua 5.1.3.

H péBodog mn¢ SiaotactoAdynong akoAouBei Ta ibia BAuara &ite 10
ouoTNUA civai QuTOvopo 1N uBpEdiKG, woTOo0 n dIaCcTACcIoAOYNON Twv
ETNHEPOUG WEPWY TOU CUCTALATOS SIaQEPE!.

QuoiaoTika Ba mpémer pe Ta Sedopéva Tou TTpoBAnuarog, n eidikdTepa
TOU £PYOU-EVEPYEIGKWY QOPTiWY KAOWG Kal Ta KAIMaTOoAOYIKG Bedopeva 1T.X.
évraon nAlakAs akrtivoBoAiac, Bepuokpacia mepiBaAAovTog kai PV-TAaioiou
KATT, va armogaoio8olv didgopa cevapia Tou Ba repiAaufiavouy;

AVETTTUEN povTEAMIY SIIGTACIOAGYNCT, PV-CUGTIUETWY Y KGAUYT MALKTOIKUIY QONTIAY KOTORKIOS 61



a. Tov T0TTO TWv PV-TTAQIGiwy, Tov apiBud kai tnv petatld 1ou¢ ouvdeoHOAOYiIQ,
8. Tov TUTTO K1 TIC BIQOTACEIC TNC ATTOONKEUGTIG-OUTCWPEUTWY,
y. Tic Aoimrég povadeg Tmou Ba mAaiowoouy Tnv PV-eykaraoraon

WOTE va ETTITEUXOET N KGAUYN Twy EVEPYEIOKWY AVAYKWY.

®opria
Kripiou (EP)

Ixriua 5.1.1; Zxnuanikd didypaupa evi¢ QwroBoATaiKOU OUuOTHLATOC OUVOESELEVOU UE TO
dikruo.

IocowpevTig

Qopria
IP

- Qopria
EP

A o iy Mcrarpomiag
g A TR DC/AC

Vi VTR wrade 1

xnua 5.1.2: Ixnuatiké Oldypaupa  QwroSoATaikoU OQUOTHUATOC UE  amrobrkeuan O
CUOGWPEUTEC,

Avdmrruén povichwy SaoTacoAdynoT PV-OUGTIHATWY Yia KAMAPT NAZKTPIKUWY QOPTKUY KT 62



1. PVyevwATpia 7,8. Wuxrixoi Baiapor
1u.Avq.loy':‘wr'|'rplu 8. NupavopzIpo .
2.£40TnUa EAEYYOU %?'gnc Zgucampsunbv 10. AuTopare guompa tAfyxou
3. ZugowptuTng 48V DC. 503 KQl KaTaypagils Scboprvwy
4.AvTioTpogiag 48V DC, 220V AC i
§,6.Eu0TNPa WikLuwe (TURTIURYWT I, 1a |

A [
1

Ixnua 5.1.3; Eyxardoraocr uBpiSikou ouoTpaTos mov arroTeAsirar aiméd puwrIoBoATMIKG mAgiora
KQT QVELICYEVVITTOIT YHI TIV Iapaywyr} evipyoas Kai Xpriowiorroinor Tre OTouC WUKTIKOUC
BaAduous. To uBpibixd oUoTnUa Bpiokerar eyxateornuéivo OT10 EpyacThipio Hmwv Moppwy
Evipyuac rou T.E.l Ndipac km efvan amoréAsgua g ouvepyaoras ps 10 flavemorriuio
Egapuooutvwy Emornuwy Tou Aachen.

Ta rteAeuraia  xpovia €xouv  avarrTuxBei  BIGQOPEC  TEXVIKES
SiaoTagicAdynong. Mia oo autég sivan n peBodog PV f-chart n omoia £xe
avanTuxBei aro 1o NavemoTtnuio Tou Wisconsin. H peBodo¢ PV f-chart €xel
avarmtuxBei  yi@x  va  TTapEXEl  TTPORAEWEIC  yia  HAKpPOXpovia  xprion
PWTOROATAIKWY cuoTnNEATwy. H pEBodo¢ aurn Bagilerar oTnv aQvrioToIXn
HEBODO TTOU 10XUE! YIa TOUS NAIGKOUS OUAAEKTES UypOU-aEpa.

H peBodog autr tng BractacioAdynong utroferer 6m n amodoan Tou
PV-trAaigiou eival ypapuikh cuv@prnon tng Sepuokpaaiag Tou gpwroffoAraikou
mAaioiou. H arrodoon Tou Aaigiou divetar QTro TNV oxEon:

n=n,~{1-8(T.-T, )n, (5.1)
ormrou: T n Beppokpacia Tou PV-mAaigiou

n: N awédoon Tou PV-TAqioiov ot Bgppokpacia avagopag, T,

T, n Beppuoxkpagia avapopag

Avariugn povTiAuv SiaoTagoAdynons PV-ouamnparwy yia kGAUYT NALKTOIKUNY QOCTHUY KOTOIKIG 63



H egvépyeia Trou Trapdyel n QwToBoATaIKn yevvritpia divetal aTrd Tnv ox£on:

E=AxI.-xn=Axl.x({Ta)-AxUx(T.-Tg) (5.2)
Orrou A n em@dveia Tou PV-TTAaigiou

le N TpoomiTTOUCQ NAIGKT) aKTIVOBOAIG

(Ta) ouviEAECTAG QTTOPPOPNONG NG NAIGKNAS Evépyaiac ammd 10 PV-

TTAQIOI0

U oAkéG amrwAeieg ava emeavela PV-TTAaigiou yia Bepuokpacia
TEPIBAAAOVTOC Tq

XpnowoToIwvTas TG HECEG HNVIGIEG TIMEC avd wpa  yia TNV
Beppokpacia ko TNV nAlakr] aknivoBoAia uttoAoyiloupe TnNv Héon Pnvigia ava
wpa 10x0 ££050U TNG PWTORBOATAIKAG YEVVATPIAG.
H péon unvigia avd wpa ioxu £§6dou TS PWTOROATAIKAG yevvrTpliag Biveral
a1rd Tnv oxéaon:

E=AxlcxxKrn (5.3)
omou K Eival évac GUVIEAESTAC Bi6pBwong Xauw§ n TIUA Tou Tapdyovia
(ra) e€aprdararl ard TNV ywvia TTPOOTITWONG KA TTPETTEl va AQuBAveTal ) HEOT)
NHEPACIA TIKIA TOU YiIa KABe prjva.

To mpwro BrApa kard v PEAETN TG SIACTAoOAOYNONS £ival va UTTAPXOUV
SIaBEcIua OXETIKG OTOIXEIQ pPE TOV TOTTO TTOU TTPOKEITAI va £ykaraoTaBel 10
oUOTNHA Kaj TIC avAykES TTou QUTO B8a KAAUTITE!.

Ta dedoptva yia Tnv Tepioxr] 8a TrpeTTel va TepIAapBavouv Ta akoAcuba:

1. Mewypagpikdé HAKOC Kkar TTAQTOG TOU TOTTOU EYKATAoTAONG. ZT10
Napdprnua VI gaivovial Ta yewypa@ikd TTAAT Kai UAKN Twv
KUPIOTEPWYV QOTIKWY KEVIPWV TNE XWPas.

2. MetewpoAoyika OBedopéva, TOUAGYIOTOV HECa unviaia  emiTedd
akTivoBoAiag, Beppokpaagiag, emOBUUNTEC KAl HEYIOTEG BEPHOKPATIES,
Bpoxottwaon, Méon Taxutnia QveEHou, AAAEC QKPAiEC KAIPIKEG
ouvlnkeg.

3. AauBavovrag utr'dwiv Ta avwTEpw Kai TIS avayKES TTOU KGAEITaI va
KaAOwyel N PV-eykardaoraon, 1€A0¢ 8¢ e yvwpova tnv Tepiodo
AeiToupyiag NG Ba TTpETTEl va AngBei utr'dyiv n ywvia TorreBeTnong.

B, O TTPOCAvaTONOHOS Kai va HEAETNOEI TO TTPpOBANUG TNG OXiaong NG
QWTOROATAIKAG £ykaTaoTaong.

AvdrrTuen poviéiuy SacTamoAdynons PV-auoTnpdruy yIa kaAuyn nAZKTpiwY poptiwy xaromxkig 64



AkOun, n HEAETN apxIKA amaiTei TTANPOQOPIEC yia TNV Acitoupyia Tou PV-
cuoTtiuarog. Autég Ba TTpéTel va amaviouy ora akdAouda:
o Quon Twv gopTiwy, T.X. AC/DC, kai péyeBd¢g Toug,
e XPOVIKI] KATAVOMR Twv QOPTiwv: NuEPRTIa, £Trola HETaBoAr], oxnua
51.5
e Amaitoupevn afommoTia- kavoetnTa Tou PV-ouoTtriuarog otnv Kaiuyn
Twv @opriwv, g wapddeyua © QWTIONOS A KAIVIKNG QmaiTel
upnAoTEPO ETTITTESO QEIOTTIOTIAE aTTd TOV QWTICHO O WIG OIKid.
e [MBavérnra avgnong Twv gopriwv. NMoAAd cuoTtripara amoruyyxdvouv
oro oKOTrO Toug, eTTeidr] E£xouv BIQOTACIOAOYNEGEI yIa OUYKEKPIKEVO
Ogog @opriwv kal Sev propouv va avrarrokpilBouv oe augnon NG
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Ixfipa 5.1.4. Xpovikry karavour; (profile} @opriou xard v SKGpKEIa 1a$ NEEPAS Kat yia Ti¢
TPEIC ETTOXEC TOU 10U,
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5.2 YrroAoyiopdég arrapaimrwy peye8wy yia my SiaotagioAdynon
5.2.1. YrroAoyi10p6¢ nuepnoiag nAIakng aknivofoliag

MNa tov utrodoyiopd NG amodidopevng amdé 1o PV-oloTtnua woxuog
XPROILOTTOIOUHE Tov 8po looduvaueg Hhiakég Qpeg. (P.S.H)

loodivapog apiOuds nAlakwy wpwv gival wa xpovik Trepiodog ot
wpEG (h) kard Tnv otoia utroBgtoupe 6T N nAakry aktivoBolia eivalr oTaBepn
kal ion pe 1000W/m? kaBoAn TNv BIGPKEI TWV WPWV QUTWV, WOTE N NAEKTPIKA
evépyeia Trou Ba amodwoe 1o PV-TTAQion katd@ Ttnv umroBeTik  auth
KQTaoTaon va gival 10080Uvapo HE TNV NAEKTPIKN EVEPYEIQ TTou Ba amodwoEl
YIa TNV Trpayuatikn karavour aktivoBoAiag émou n | kara v Sidpkeaia TG
NUEPacg HETaRBAMeTar OTTwe Beixvel 10 oxNua 5.2.1.1.

(t-t;)b=PSH

T™0 TPUPROCKIATULVO

eppadov pe Baon PSH civn

wodvvapoe pe 70 cpfaddv

" T0v  Swaypappoeros T

- — - Toivreeng TG Mg
[/ exnivofoiiag

sl .
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Xpovog NG NUEPag

[y

Evnron nAordg
axnvefablag b

2888 8
|
|
|
|

(=)

Ixnua 5.2.1.1; Xpoviks] katavour éviaoms nAiaxdc aknvofSoAiag mou mpoomme ot fva PV-
AGIONO katd tha NuEPa kai 0pBOYWVIKOTTOINGYT NS Karavouns aurrc. H Baan rou opBoyunviou
{t~t1) OF wpeC eivar ian pe PSH, €€ opiopiou.

O1 Aéyoal yia Toug oTroioug n nAlakn akTivooAia Trou @Bdver otnv yn dev eivai
MEYIOTR KaB'OAN TRv Bidpkela TNG nuépag eivar duo (2):

a. H avakhaon Adyw Tng HEYAAn¢ ywviag Tou nAiou ot oxéon pe 10 PV-
TTAQICTO XAl

3. H aknvofioAia TTou Tepva £EapTATal @O TNV WEYAAN ywvia TOU nAiou Kai
mv arpgoceaipa ¢ yng Orav o fAIoG Eival akpiBwg £TTi TNG KATAKOPUPOU (
QuTO 1I0XUEI HOVO yia -23.45- @ - 23.45) n akTivoBoAia Trepvd povo Eva HIKPO
TTOO0OTO NG ATHOCPaIPag

270 OoXAua 5.2.1.2. @aiveral N KATavour} Tng HEONSG TuVOAIKNG £TRaIaq Eviaong
NG NAIGKNG akTivofBoAiag, o€ opilovrio eTTiTredo oTIg JIAPOPES TTEPIOXES TNG
EAAGDQC.
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Ixhpa 5.2.1.2: Karavourt me¢ péons ouvoAikis srioias Eviaons s NAIaknG aktivofoAiag, ot
opilovrio emimedo aric SiIdpopes IEpIoxEC TN¢ EAAGSac.
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5.2.2. Npoodiopiouds Twyv logoduvauwyv Qpwv HAlogaveiag

» O TpoCBIoPIoNGS TWY TINWV TNG MECTIC NHEPATIAE akTivoBoAiag pe Baon Tig
Hnviaieg TINEG Tou Mivaxka 2 Tou Mapaprtriparog 1l £yive wg eENC :

« EoTtw X

> n pnvigia Tipn yia Tov lavoudpio yia Tnv MNarpa m.x x =
m< xmo

220—7M—J——, HE Baon TI¢ PG Tou Mivaka 2.

m< X mo
+ Té1E, N pETN nuUEPNOIG nAIGkn evépyeia, yia 1O prva lavouapio, Tou
TTPOCTTITITEl aTO PV-TTAQicno, pe KAign 45° Siverar amo tn oxéon:

220 MY 220x10° k-“;f 220x10° k‘j x 3600 x s
H, =Rx—-M" _Rx m® _R. m -
Ny N N x3600
d d
— 220x10°kWh
=Rx
Nd><3600
Omou :

R: cival 0 cuvteAeoTric TTOU PETATEOTIMC TNG NAIOKAS akTivoBoAia¢ amod To
opilévTio oT0 KEKAIEVO eTTIeDO, Hy. TiHEG TOU R 5ivel o Mivakag 6.1.2.

Na: givar 0 aptiBpd¢ nuepiv Tou prjva.

« ZOpQ@uva pe Tov opiopd Tou PSH kai Ta edopeva Tou avwTepou TTivaka yia
v Jéon eTRoIa TiunA Tou PSH €xoupe:

kWh
_ N 4.49 Ty
_ eTijow oMKT) evEpyaua _ m* _
PSH = oW = T 4.49h
128 123
m2 m

‘Hro), 4.48h eival n péon eTnoia Tign Tou PSH, yia tnv repioxn Tn¢ MNarpag evw
n 8§ arAAn Tou Mivaka 6.2.1 Siver TI¢ TIMEG TOou 1I00BUVAHOU apiBuoy wpwv
(PSH) yia kaBe prva.
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5.2.3. BEATIZTH KAIZH PV-TIAAIZION

e kaBe peAétn karaBaMlAeTar TTpooTrddsia waTte n xAion Tng PV-
ouaTotKiag w¢ TTPog To opilOVTIO va cival TETOIQ WOTE N NAIGKA GKTIVOBOoAIa
TTOU TTEQTEI OF QUTA va eival pEyIoTn (kadetn Tpéomwon). H Tpoomddeia
auTn ETTTUYXAVETQI pE BiaTagn TrapakoAoudbnong Tou nAiou Suo Babpwv
gAeuBepiag. Mia Tétoia @aivetar ovo oyxrina 5.2.3.1.

Ixra 5.2.3, 1:Qwr0foATaxé OUCTHpa mapaxoAcuEnNons Tou nAlou 2 Baduuwv EAEVOLpIaS.

To yeyovdg NG kGOeTng TTROOTITWONC Eival Baoikdg TTapdyovTag TTou
enpeale v arddoon xar HAMGTa Topei va TNy augnoel ewg kar 40%
ETNTIWG.

Ommweg yvwpidoupe n B€on Tou nAiou Kard@ tnv Sidpkeia TNG nuépag
aAAGZEl he aTTOTEALOHA N Qpeon akTivoBoAia va pnv guvavta kabeta T1o
emimedo TWV QUWTOBOATAIKWY OTOIXEiWY. KpiveTar ETTOHEVWG avaykaiog o
UTTOAOYIONOC TNG BEATIOTNG KAIONG, B, TOU CUAAEKTN ME OTOXO TNV KAAUTEPN
HEon eTACIa aredoon.

O utroAoyIopoS NG KAiong auti¢ Baciletar gtnv TpoUToBeon on 10 PV-
TACIO Ba eival KABETO OTI AKTIVES TO NAIAKO LEOTNHEP!.

H ywvia TpoomTwong ¢ nAiakng axtivoBoAiag oe éva emitedo diveran amo
NV oxéon:
cosB=sindxsiN@xcosB-sindxcosPxsinBxcosy+cosdxcosPxcosfxcosw
+CoSOXsIiNPxSINBXCosYXCOSW+COSOXSINBXSINYyXSinw. (5.4)

MNa va £xoupe KABETN TTPOCTITWOT] TwV NAICKWY AKTivwy Ot empavera pe y=0
Kai AQyw TOU OTI EMAEYOURE TO NAIAKO HEONMEPI W=0, yIa TNV LEAETN TOTE QIO
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v oxéon 5.4 Tpokutttel M N BEATIOTN KAion woTte n PV-yevwhAtpia va
mapouoidler TN peyiotn amdboon yia  Aeitoupyia ka@'dhov 1O E10C
uTToAoyi{eTan atro Tnv axéon

cosB=cospxcosd+singxsind (5.9)

©¢érovrag B=0 mpokuTTel B=@-8

&: n amdékAion Tou nAiou n otroia uUTToAoyifeTal QT TNV OXEOTY:

284 +n
365

OTTOU N gival N NUEPA TOU ETOUG,

) (5.6)

5=23.45xsin(360x

Q. TO YEWYPAPIKO TTAGTOS TOU TOTTOU TNG PV-cykardoTaong.

Mevika, eav pia PV-eykardotaon BeAoupe va Acroupyel amodoTtika
KaB'6An TNV didpkeia Tou £Toug TOTE ETTEIdN TO O PETARAAAETA! CUUMETPIKA -
23.45<5<23.45, n BEATIoTN KAion B yia Tnv TrepimTwon autr 8a eivar 3=,

10 OXrjpa TTou axoAoubBei gpaivovial O GIAPOPES YWVIES TOTTOBETNONGS
Twv PV-oToixgiwv yia S1agopa yewypaika TTAGTN waTE va ETTITUXOUNE KABETN
TTPOCTITWON TNG NAIAKIS akTivOBoAiag OF autd, Kara 10 NAIGKO HECNUEQ!.
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MNwvieg Torvrolemong PV-aToxeney ya Sic@opa YEWYOO@Ka TTATT
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Ixfdpa 5.2.3.2: Mwvice romofimone PV-oroixelwv ot SiGpopa vewypapix@ mAdrn yia va

enmdyous KGOETn MpOoTITwWaN 1N NAKIIC aKTivoBoAlac oc aurd, Kard 1o nAaké LEOTIUED.
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5.2.4. Ywoloyiopdg m¢ anmapaimimg améoracng perafi mapaAAfnAwy
oeipwv PV- mAQiciwy WOTE va UnNv TPOKUTITE! OKIAOT).

Kara v 1o1o8érnon Twv TrAaiciwy (Karevg8uvorn Trpog 1o vOTo) 8a TrpéTrer va
AaBoupe utr Syiv Tnv eAdxioTn amooTact; D Trou TrpeTrer va £xouv HETagu Toug
Ta TrAGicIa wWOoTE va pnv okialel n yia oeipd TV aAAn. H PeAéTn yivetal yia T
22 Aexepfpiou wg nuepopnvia, Trou TO UWOG Tou NAiou Kar@ 10 nAIako
HEoNuEP! eivar eAaxioTo. 'ETON 0€ OTroiadnTroTe GAAR TTERITITWON QPoU O RAIOG
givar wnhoTepa kar dev Trapoucidlerar 7o Trapatravie TPORANEa BA.oxnua
53.1.

H eAdyiotn aréotaon D diveran amro T oxéon .

D=L sin{B+a) / sin{a) (5.7)
OTrou B n xAfon TOoUu GUAMEKTN , a To Uwog Tou niiou kai L 1O Gyog Tou
TrAQiGiou GE m.

MNapadaypa

‘Eotw 6 L=80cm kai B=60°.

YTmroAoyioupe TO a yia T 22.12 aird Tnv oxEon

a=

Ka avTikagioTwvrag atnv oxéon (5.7) Bpiokoupe D=

HAiakr axTivopoAia P

”~
-~
/ -,
-~ -~

PV-trAcicia -
- -~
-~ - -~
P -~
g \ - \\i
F Fa
Pad A/
-~ -~ \\G B J
- 5 —

Ixtua 5.2.4.1° Awdoxwéc oupél PV-mAmaiwy o amooraon perafv rou¢ D wore va
QITCPETYETH TO QAIVOLIEVO T OKiaoTi¢
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5.3. Eg@appoouévn SiacraocioAdynon PV-yevviiTpia Kal OUOTIHATOS
arrofrikevong

Ta BrApara wou WPETEl va akoAouBnBouv ommv avaAlvon kar oxediaon
Evog ufp1dikol pwrofoATaikoU cuomnjparog: QwrofoATaiki MevviTpia,
ZuoowpeuTES, unxav Diesel, wépav Twy 60wy WEpIypagnaoay oTic §5.1
ka1 5.2 gival Ta akéAouba

Bripa 1°

MpooBIoPICHOC TNE XWPNTIKOTATAS TWY CUGCWPEUTWY YId va KAAUWOUV Ta
QOPTIa yIa PIa TTPOKaBOPICHEVN XPOVIKN TTEPiodo d, evepyeiaknc autoduvapiag
Tou PV-guoTtruarog orav dev £xoupe NAIOQAvEId ] KaTd TIC VUXTEPIVEG (WPEG.

Brjua 2°

Mpoodiopiouog Tou apiBuod DOD (Depth Of Discharge), BaBog ekpopTiong,
yid TO GUOCTMNHA TWwV CUCOWPEUTWY UTTO QUOIOAOYIKEG CUVONRKEC ETTOXIAKWY
Siakupavoewyv m¢ nAlakrc aktivoBoAiag. MeydAn niur) tou DOD eAartwvel Tov
Xxpovo {wn¢ Twv cucowpeuTwy, evw Wikpry niprp tou DOD auaver v
emi@aveia f tov apiOuo Twv PV-TTAQiciwy Kal kard GuverTela 10 KOOTOG.

Brjpa 3°

Mpoodiopiopds Tou peyéBoug TG PV-ouatoixiag (Peyloxug aixunc). H Evraon
kal n raon mpocdiopilovral ye avefaprnra Pripara kard 1o o1adio autd g
avaiuong.

H taon ©a Tpémwer va eival QpKETA MEYAAN wWOTOOO OYl KATAOTPETTTIKA,
GAAWCTE yIa ToUTOo xpnomnotroitar 'E.® §3.24 ya va emrpeeEl GTOUC
OUOOWPEUTEC va QopTifovral pe peydAn amodoon kara tnv OiIdpkeild Tou
ETOUC.

Kara v emAoyn ¢ Taoews Ba wpemmel va AdBoupe utr'owy Tnv emidpaan
NG Bepuokpaciag gtnv TIMN Tou Vi, Kal ¢ 10006 arXung W, 1r.x. augnon
1N¢ BepUokpaciag Tou PV-rrAaiciou eEAQTTWVE! TNV V.

ZnuEVETal OTI EKTOC TNG EVTAONC TS akTivopoAiag I, kar TnNg Beppokpaciag,
Te, n 1aon S QWICBOATAIKAS yevvnTpIag efapraral amo T TpodiaypaPEg
Twv PV-TTAQiciwv aAAd kai armod tnv peTagu Toug ouvBeon).
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To peopa amd 1 PV-yevwnTpla EMALYETQ va EXE! IKAVI] TIMM WOTE va
Sracpalile
a. TN QOPTION TWV CUTCWPEEUTWY QMG Kai
B. TNV KAAUWN TWV QOPTIWV CUHPWVA HE TIC TTPOSIaYPaPEC
ot IKavo Babud ka1 Oyt kartw tou DOD kar@ mig GOXNUES KAIPIKEG TUVONKEC,
oTav EmMKparei XaunAr nAlogdveia,

IXEOUEIC YIO TOV UTTOAOYIOUO NG 10XVOG QIXHAS KA TG XWennKkemTag
TWV CUCCWPEUTOV.

To peyeBog evog autdovopou PV-guotniuarog poodiopileral atmo v oxéon:

Poy = [E, +(E, -d/C, ‘B )-100] / (PSH) (5.8)

omou Ppey  gival nioxug ayuig Tou PV-guotniuareg o Watts
E. 10 nuepnoio goprio (evépyeia) oe Whiday

d . 0 apBuog Twv NHEPWV yia va €xel TO PV-oUoTNUa  EVEPYEIQKT
QUTOVOMIQ.
Cr : eivanr évag apilBuOC Ot NUEPES TTOU QVHOTOIXEI OTO XPOVO avakrnong
TOU QOPTIOU TOU CUCOWPEUTH
Be  :namdboon tou cucowpeutr) ot Wh

(PSH) : n péon emoia miur) tou PSH

O utroAoyiopdg Tou (PSH) pétrel va yiverar, 6mwe Trapoucialeral otnyv §....
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. AlaoTactoAdynon Tov PV-ovotmijuarog oTo uBpi1diké Tou oUvoAo

a) Amd Tnv karavoury Tou @opriou utroAoyiloupe 10 EL kai Ta Ah Trou
arrarrouvTai ava nuépa (Ah);.

B) YmoAoyifoupe Ta {Ah), Trou arrairouvral, amo v oxéon:

E,
iy =L (5.10)

5

H Tigr autr) Twv Ah xPMNOIPEUE! YIA TOV UTTOAOYICHG TOU PEUNATOG, |, aTTré Tnv
PV-cugToiia, TTou ougiaotik@ Ba pa¢ odnyroel va amo@aciooulds OTO TI
ouvdeopohoyia Ba TTpéTTel va Exer n PV-yevvATpia.

. KarGoraon eopnong cvoowpeutwy, SOC, ot Ah, C,.

H oyxéon CeECdV"(DOD)max Sivel v 1degam] wennxémra Twv
CUCOWPEUTWY Kard Tnv otroia OexopeBa om n Swadikacia @opriong-
ek@oOpTIonc £xel amdédoon 100%.

Qordo0, oI aTrwAEES Katd Tic SiIadikacieg OpTIoNS — EKPOPTIONS $OAVOUY TO
25% 1ng 6Ang XwpenTIKOTNTAG, OTOUS CUURATKOU TUTTOU GUCOWPEUTES, EVL) OF
QuTOUG ME KUKAOQOpPIa NAEKTPOAUTH augdvel n amddoorn o1o 85%.

Ma opBOTEPN TTPOCEYYION TOUu {NTrHarog autod, Yivetalr n umoBeon Om n
ammwAsia QOPTIONS avagepeTal oTnv TTAeupd Tng PV-yevvATpIag, evw n TG

EKQPOPTIONC aTTodideTal OTrnv TTAEUPA TOU CUOTWPEUTH,

H amodoon evo¢ oucowpeutn Pb-oféog oe WHE @Bavel o 75% kai opiletan
wg:

WHE = amédoon gdpnong x amrdodoon ekpopnorng {5.11)

H OAIKA XwpnTiKOTNTa TwY CUCCWPEUTWY TTou atrairouvrar diverar amrod tny
oxéon

Cror=(Ah)}*d/(DODmax* VWHE x M ) (5.12)
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V1rou Ciot: N OAIKI XWRENTIKOTNTA TWV OUCCWPEUTWY KO
M : eival n peyiotn Suvarth karaotaon eopriong, SOC

To 11000076 TWV Ah TwWvV CUOOWPEUTWY TTOU Ba xpnaigotmonBolv yia va
kaAUpouv ta (Ah)r Trou To @oprio amraitei yia Aaitoupyia wiag nuépag, Sev
mpémrel va umrepfBaivel o DOD ot Ah.

Me Baon tTnv avaiuon autr n oxeon petadu DOD kat d £x&1 w¢ akohouBuwg:

DOD = (C — (Ah))/C; (5.13)
=1 - (Ah)J/C, (5.14)

= 1 — (Ah)/((Ah), * &/DODnmax) (5.15)

=1 — DODypax /d (5.16)

DOD *d=d - DODna (5.17)

ZuveTTwg 0 EAGxIoTOS apiBudg nuepwy amodrikeuang TpoadiopileTal aTrd Tnv
oxEaon:

d=DODmax *(d + 1) (5.18)
QoT600 N TP Tou d avaAoya pe To EiBOG Twv GOpPTiwy TTpoadiopiferal atrd Tn
oxéon (5.18).

MNvwoTiAg NS d uroAoyifoupe To DOD xan peT@ rauta n peyiotn nipr tou DOD
av@Aoya HE TOV CUCOWPEUTH Hag odnyei OTOv UTTOAOYIOHO Tou gAayioTou
apiBgol nuepwyv airoBnkeuonS TNV NAEKTPIKAG Evepyeiag amod tnv PV-
YEVVATPIAL.

Npoodiopiopdg pedparog, |, rov B8a wpémra va anodider n PV-yevvirpia

H péon miun g évraong i, amd tnv PV-yevvntpia utroAoyidetar amd tnv
oxéon:

ip = (Ah)r/(ap18pdg wpwy nAiogaveag /day) (5.19)

Emeidn mrpérel va AdBoupe LoV Kal TNV aimedoon QopTang-ex@opTIong
(WHE) otrdre TTpokUTTTE! iia DIOpOWHEVT TIUA TAS 1p, N i 10N HE:

i, =i /NWHE (5.20)
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Edv AdBoupe utroyiv pag OpwE Kat Ta piKpd eTTiTeda éviaong TnG nAiakrg
akTivofoAiag TTpwi kKaI aTTOyeupua arMAd kai Tnv okovn TTou £mkdBetal ora PV-
TAgiola £xoupe KAl véo dlopBwrik® TTapdyovTa TTou aufavel To peupa kard
5%.

H TeAikry TipA NG iy, ipr UTTOAOYIZETO! QTTO TNV OXEON:

ip= ip %1.05 (5.21)
. Npoobiopioudg Taoewg, V

H raon trou arraiteital yia v @opTion oucowpeutn 12 Volts piroopei
va @Baoel péxpr 13.6 Volts. H taon tou ouorriuarog 8a mpérrel va gival IKavn
YIa va QOpTicEl  TOUG OUOOWPEUTEG Tou Ba cival, a¢ utroBiooupe
ouvdedepévor ev ocIpd,

Zoppwva LE 6oa yvwpiCoupe n Vs 8a ico00Tar Pe:

Vs = Nps %13.6 Volts + Vy, (5.22)
Vgp . N TITWON 1G0T oTNV Siod0 AQvTEMOTPOPNS
o TuvBeoUOAOYIQ PWTOROATAIKNG YEVVIITPIAG

O apiBuog Twv PWTOBOATaIKWY TTAQICiWY TTOU tival ouvdedepeva ev oeipd Ba
UTTOAOYIOBEI aTTO TNV OXEon:

N, = v (5.23)
vm

Kal 0 apiguoc Twy QWTOBOATAIKWY OTOIXEIWY TTou cival ouvdedeutva v
TTaPAaAANAwW Ba UTTOAOYIOTE aTTO TNV OXEON:

N - £viaon peoparog ané my PV -ouoroiia iy fp (5 24)
P évraon pesoparog and pra ogpd in

m

£vraon psoparog amd £va PV -mAaioio

. MNa 600 1o duvardv TTANpeoTepn SIAcTATIOAOYNON TWY PLWTOBOATAIKWY
guoTNHATWY, QUTOVOUWY 1 URPIBIKWY Ba TTpEmel va An@Bouv uTToYiv Kai
KETOI01 AAAOI TTapAyovTeg, OTTWG N yNPavon TwWY OUCCWPEUTWY Kal N
KUKAOQOPIT TOU NAEKTROAUTN OTOUG OUTCWPEUTEG.

O1 Suo auTtoi TaPAYOVTEG aQVAPEPOVTAl OTOV TOUEQ TWV OUCCWPEUTWV
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Kai n BeAtiwon Toug Ba €xer BeTKr emimTwon aTo péyebog xwpnmkéTnra C; kai
Cin TwV guocowpeutwy TToU Ba TPETTeEr va xpnoigotroin8ouv aAAd Kai 1o
pEyeBoGg TNG pwropoAraikng yevvTpiag, Ppy.

TuyKekpipéva éxel amodeaxBei on N XwpenrikoTnTa TWY CUOCWPEEUTLIV
Pb-offo¢ BeAnwveral péxpl kar 20% pe TNV KUukKAogopia nAekTpoAuTtn. H
BeAtiwon autr] ouvdialouevn pe PeAtiwon oTnv ynpavon Kai otov KUKAO
QOpPTIONG-EKPOPTIONG, PBdAver akdun kar a1o 30% ToUu peEyEBouC Twv
OUOCWPEUTWV.

H ouverraydpevn peiwon Tou pey£Eoug NG QuTOROATAIKAG YEVVATPIAC
opeideTal TéoO oTa avwrépw 600 kal oTnv aufnuévn amédoon QOPTIONS
OTOUG OUCCWPEUTEG HE KUKAOPOPIa NAeKTpoAUTN. H peiwon autr utropei va
gemrepace 10 40% yia ouoTRpara pE pEYAAn Tipn BdaBoug ekpdpriong (DOD)
KQ1 UnAR TaxuTnTa EKPOpTIoNC.

Ta kpitApia yia Tv oxediacn kar HiacTacioAdynorn Tou KAGDOU Twv
CUCOWPEUTWY YIQ £va QWTORCATAIKO olOTNUa givar

» To péyeBog Tou gopriou
Ta XapaKTNPIoTIKA TRG XPOVIKIE KATAVORNG TOU QOpPTIoU
Ta onueia cixung otnv Zrnorn Twy opTiwv
Ta xpiciua gopria Kal
H xpovikry Sidpkeia, Karavopr) KQ 10 @Aoua Tng TTPOCTIITITOUCAS
gvraong ¢ nMaxnig aknivopoliag

A\

v v

L

Av pe C cupBoAicoupe TNV XwpnTikGTATA G€ Ah TWY CUCCWPEUTWY Yid
va IKQVOTTOINCE! TO POPTIO L HE HEOT NUEPNOIa EVEPYEIQKN KATavAAwon Ot
Whi/day Ba ioxuel n oxéon:

_LxdxF
" VxDOD
omou 10 d of nuépec ekppalel Tov apiBUd Twv NUEPWV EVEPYEIAKNG
auToduvauiag Tou CUCTANATOC
V: givar n 1d@on oTa dkpa Tou CUCTNHATOS TWY CUCCWPEUTWY
F : 0 cuvreAeoTrg 5:10p0waong Tou gopTiou Adyw ammwAgiwy xard Tnv gopTion-
EKQOPTION.
QoToc0 AOyw TOu OT éva oUoTnua Ba AeToupyei T CEipd £Twv Kar Ba
YNPAOKE AOYyw Kal TOU XPOvOu AEITOUPYIGS Kal Twy OUVEXWV  KUKAWV
QOPTIONG-EKPOPTIONS, MO  BEATIWUEVN EKQPACT TOU UTTOAOYIOHOU TNG
XWPNTIKOTNTAS £ival N akoAoubn:
C,
e RN CRRre)

(5.25)

(5.26)
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otrou h eivan o xpovog o€ £1n Tou utroBéoape 611 Ba Asitoupynoer To GUCTNHA
TWY CUCOWPEUTWV.,

Cn . gival n OVOHAOTIKA TIUA TNG XWENTIKOTATAG TWY CuoowpEuTWwY (Ah) TTOU
TEAIKG Ba ouvdeBolv pe v PV-yevvATpia, agou Ba £xoupe Aapeal utr'owiv
GAoUG TOUG SIoPBWTIKOUG TTAPAyOVTES.

CL : cival N XwpnNTIKOTNTA TwY CUCCWPEUTWY TTIOU amaITEiTal Kar'apynyv, yia
TNV KAAuwn Twy QOpTiwv, ouppwva pe Ta Sedopéva kal TO CGEvApIo
QOB KEUONG-EVEPYEIQKNG auToduvapiag Tou PV OuykpOTAHATOG XWEIiC va
Aqupavovral uTT Syiv 01 TTAPAYOVTES YNPAVONC KATT.

ty. cival Ta xpovIa IKAVOTTOINTIKMAG AEITOUPYIAS TOU CUOCWPEEUTH, OUHGWVA HE
TIC TTpodIaypaPEs.

Cc : civar apiBpog wou Bivel, Kar exTgACcEl TNV € TNG % pgiwon Tn¢
XWwpnTIKOTNTAG TOU OUCGWPEUTH AGYwWw TNG KUKAIKNG QOPTIONG-EKPOPTIONS.

Mia Tumikn nipr) kupaiverar geragu 0.007-0.01.

H mnipp 0.007 ioxuer yia OUOCWPEUTEC TTOU  XPNGIHOTTOIOUV péovra
NAEKTPOAUTN, eviw n Tipry 0.01 1axvel otav ExOoupE OUPBATIKOUS CUCOUWPEUTEG.
Cq ;. tivar 0 apiBudg wou Bivel kKar exTignon, v £mi 101 % peiwon NG
XWPnTKOTNTag TWwv CUOCWPEUTWY, AdYw yripavong.

Mia tutmikfy Tipry tou Cq eival 0.015 yia pé€ovra nAektpoAutn kar 0.020 yia
oUpRaTIKO CUOOWPEUTT.

QL ;| nueprola karavaAwon evépyeiag, ot Whiday amd ta efwrepikad popria
TTou Oa TTEETTE! va KAAUTTTE n PV-yEVVTPIO OUPQWVA WE TN HEAETN.

d : apiBuGE NUEPWV yIa TIG OTIOIEG CUNGQWva HE Tn pEAETR To PV-guoTtnua Ba
giva) EVEPYEIOKA autoduvapo

fc | SiI0pBWTIKOC OUVTEAEOTHIC @opTiou (aSiAoTaTog ) AOYw ATTWAEIDY, TT.X
OEPHIKEC ATTWAEIEG, YAIVOUEVO Joule OTOUG CUCCWPEUTEG.

V : OVOUQOTIKF TIMF TRG TACEWS AEITOUPYIAC TOU OUCOWPEUTH

DOD : adiaorarog apiBudg, rrou Sivel TO TTOCOATTO TNG OAIKNAG XWPNTIKOTNTAS
TOU CUCGWOEEUTH TTOU HTTOPEI VO XPNOIHOTTOINGE! yia TNV KGAUWN TWV QOpTiwV

Tehka, perd ammd OAeg Ti¢ avwrépw diopbwoelg 1o pEyeBog NG
PWTOBOATaIKNG YEVVATPIQE Of IGXU aIXHnG Wp, utroloyilerar pe Baon tnv
oxeEon:

BL, xW

_ 5.
A=, <f-T,, (5.26)

Tzs°c )J
omou Bly: Trapiordver v T TG nuepriolag evépyeag (Whiday) mou n

p~
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PWTOBOATAIKA YEVVATPIATTAPEXE! VIO TNV ETAVAPOPTION TWV CUCOWPEUTWY
amd ua BaBed@ expopmion ka yia va kaAugBei 1o oprio yia Tepiodo N
MHEPWV.

N: o apiBuO¢ TwvV nMUEPWY TTOU CITAITEITAI YIX TNV ETTAVAPOPTION Twy
CUCOWPEUTWV HETA ammo pia Babeid ex@popTion.

W: sivat n 10XGG TTou Trapéxeral amrd 1 m® evepyoU EMQAVEIACPWTOBOATAKWIV
oToixeiwv o W/ m?,

Npv: CUVTIEAEGTIC ETATPOTIAG NAIGKAG akTIVOBOAIQS OE NAEKTPIKA

Ty ouvieAeoTric Oepuokpaciag yia Ta  QwTOROATQIKA  OTOIXEIQ  TTOU
emnotpxeTar yia va SiopBwoel tnv ardédoon ey Kai ouveTtwg TNV didctacn A,
NS QWTORBOATAIKNAG YEVVITRIAC.

T.: Geppokpacia uTrd TNV OTTOIa AEITOUPYOUV TA PWTOBOATAIKA TTATICIa.

TOppWVa LE TOV aVwTEPW OPICHO TOou HeyéBoug Bly, © UTTOAOYIOHOG TOU
yiverai amrd Tnv oxéon:
_ B, +(LxNxF)
- N

BL, (5.27)

C, xDODxV
m»
OTTOU N, Eival i awOBOoN POPTIONE TOU CUCTWPEUTH.

(5.28)

B, =

BeAtriwon NG XWpnuKOTNTAG TWV CUOTWPEUTWV

Opifoupe éva guvieAeoTrh BeAtiwong Tng xwennkomrag, f, wg 10 Adyo Tng
XWwpNTKOTNTAC HE KUKAOPOPIa NAEKTPOAUTR TTPOC QUTF] L€ AKivnTO.

H aufnon Ttou ouvigAeoTtn BeAtiwong g  xwenmkornrag, f eivai
XQAPAKTNPIOTIKA LIE TOV XPOVO EKQOPTIONG ty!

. 4.3 x ‘dom

f=1 (5.22)
100

OTTOU 10 ty uTTOACYIlETCQN ATTO TO AGYO:

ta=Cn/iq (5.23)

H BeATiwormn TG xwenTIKOINTAag TOU CUCCWPEUTT] HE TNV CUVETTAYOUEVN
MEIWON TOU PEYEBOUG eEapTaTAl OXI LOVO aiTO TNV TAXUTNTA EKPOPTIONG, GAAd
Ko amd v Tidn Tou BaBoug expopriong, DOD.

Fia pa TANPR HEAET XWPEICOUME TNV ASIToupyia TWv CUOCWPEUTWY Ot 3

Avaiuén povTthiov SIGOTAnNCASYTIONS PV-CUCTMIATWY yIT KAAUYY) AIKTRIKUN QOPTILY KATORMIG 80



opadeg

Q@) MIKPOU KUKAOU @OpTIoNG-eKpopTIoNS, He DOD=20%

B) peoaiou kUkAou @opTIoNG-EKPOpTIONC, He DOD=50%

Y) HEyGAou KukAou @opTionG-ek@opTtiong, ue DOD=80-100%

TO LOVTEAO QOPTICEWY EKPOPTICEWV HUIKPOU KUKAOU XPNOCIHOTTOIEITAl OF
CITOMOVWEVA QWTOROATAIKG CUCTANATA TTOU aiTaimoUv peyaho xpovo Jwrg,
XWPIG CUVTAPNON Kal XWPIC UWNAEC aTTaITROEIG popTiou.

Z10Ug UTTOAOYIOHOUG TOU pEYEBOUC TNG QWTOPROATAIKAG YEVVATPIAG, A,
Hia akOpa TTapdaueTpog enppeade Tnv TiFn tou A,. Eivar n amodoon @oépTiong
Tou ouocowpeutr). MNa ouvoowpeutéc Pb-oéoc oupPartikol TUTTOU HIa
arrodoTIKn) TIPn eival 75%, eVl Y10 CUCOWPEEUTEG UE KUKAOQOpPIa NAEKTPOAUTN
n amrédoon ¢Oave oto 85%.

H abgnon autr TrpokaAei peiwon oTo pHéyebog Pp,.

Zuvdiaopog Twy oxéocwv (5.17)-(5.21) pyag divel Tnv TIPA Tou Ppy.

A - (d+N)xL xF _ w
" Dxn x[1-1,(C,-C.)] Dxn,, x{-T,(T,, -25°C)

(5.24)
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Npéypappa AiaoTacioAdyniong PV-ouotijparog o yAwooa FORTRAN

¢ To mpoypapuua auto gprowonoteltal ya Swxotacwioymnorn PV-cuotjuarog
¢ To apwro xopuatn YPNOWOROIEITHN YW TOV UACACYIONO TV EAQACTWY TNUEPMLV
amobikevong evepyeag to ueywoto Babog expoprion (DOD) ka tov ypovo evapéng xa
apoBtppavong g pyeviyc Diesel generator,

Or upGUETPOL TOL APOYPERUNOTOS OPILOVTOL TapaKaTe:

¢ AHR T aroitovpeva apnepopa ano 1o Qoprio,

¢ CD To péywto vrotibepevo Babog expopriong,

¢ D O ehaporog apbuog nuepav aroffkevong mg evepyeag,

¢ SHT O ypodvog exxivnong kat apodéppavong g vevvieptag Diesel,

¢ CT1 H uénom Bepuoxpacia tov PV-ctoyeiov,

¢ SSH O aypeg nhwoodaveawas,

¢ VS H z&omn wov ouotiuatog,

¢ UN H 16om tov PV-otoygiov vno wavikég cuvinkeg,

¢ IN H &vraom tou peuparog tov PV-otoneiov vmd bavixes cuvinkes,

¢ PN H w5 tov rouv PV-croyeiov vno wbavikég covinikes ,

¢ NOMC ApiBpog 1ov xewedidwv avd mAaiglo,

¢ SC H &vtaoT pedpotog Tov guaTnuaTo,

¢ NOSM O apfudg mwv PV-thmoiwv ev cepd,

¢ NOPS O apifpdg mwv PV-mlatciov tov cvetparto,

¢ PVC H &vtaom tov pevparog mg PV-yewijpuag,

¢ RSV H aravtovpevn 1601 100 00OTIROTOS,

¢ OMC To pevpa e£6dov tov PV-riaioiov,

¢ NOSB O apibpog twv cuoowpeutdv eV oEIpa,

¢ SM O penotog emuaperouevo; SOC.

OPEN(1,FILE = 'SIZING.INP'STATUS = 'OLD")
OPEN(2,FILE = 'SIZING.OUT STATUS = ‘NEW)
READ(1,*)AHR,CD.D,SHT.CT1,SSH,VS,SM
READ(1,)UN.PN.BDVD.AIL,NOMC, WHE

SC = AHR/24

6 GDI = DD+ 1)

IF (CD1-CD)4.5,5

4D = D+0.005

GOTO®6

5 CT = (AHR*D)/CD1*SM*SQRT(WHE))

ST = (((CD1-CD)*CT)/SC)*60
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IF (ST-SHT)7.8,8

7D = (D +0.005)

GO TOS6

8 BCT = CT WRITE(2,9)CDI,D,BCT,ST

9 FORMATS3X,CD1 = ',F10.810X,'D = ' ,F8.4,10XD,'BCT =',
*F9.5,21X.'ST ="' F11.5/)

NOSB = VS/12

AIN = PN/UN

PVC = (AHR/(SSH*SQRT(WHE)))*1.05

RSV = ((NOSB* 13.6)+ BDVD)

VM = UN-((CT1-25.0)*3.0E-0.3*NOMC)

OMC = AIN*(AIL/10)

PM = VM/OMC

NOSM = ((RSVA/M)+1)

NOPS = ((PVC/OMQ+1)

NOSMS = NOSM*NOPS

SP = PM*NOSMS

WRITE(2, 10)NOSM,NOPS,NOSMS,PVC, RSV,VM,PM,
*OMC,NOSB,SC,SP

10 FORMAT93X,'NOSM =',15,10X’'NOPS - *,15,10X,'NOSMS =
*14.8X,’PVC = 'F11.57X,/RSV =" F11.5,5X,'VM = ' F12.5,5X,
“PM =", F12.5,6X,'NOSB = ".ISJOX."SC = ' F12.5,5X,'SP = .F12.5,
“5X,'SP =",

STOP

END
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KEDAAAIO 6°

MEAETH AYTONOMOQY PV-IYITHMATOZ A KATOIKIA ETHN AXAIA.

AwaoTaciohdynon Tou PV-ouctriuatog ue Baon 1nv evepytsiakn yéBodo kai 1nv
pEBodo Twv Ah.

O IBIOKTATEC WIS KATOIKIaE TepiTTou 200m? otnv Axaia arrogdoioav
va KGAUWOUV TIG EVEPYEIAKES QVAYKES HE TEXvOAOyiec atro Tig A.TE.
MNa 1o {eo1o vepd kal Tnv BEpuavon xwpeou n Avon TTou uIeBetrhOnke Arav
OUOTAHATA NAIGKWY  OUMEKTWY, &V OAEG  OF  GAAEC  NAEKTPIKES
ouokeuEg/karavalwTtéc 8a tpogodortolvio amd £va autovopo PV-guotnua
Trou Ba eykaBioTaro oTnv opoen.

flapoTiipnon:
Avii GhMou UAIKoU TT.X. Kepauidia n oTéyn) €a KOAUTTTETQI WPE NAIGKOUG
OUAAEKTEC Kai PV-TTAqioia.

6.1 Evepyriaxn MéBoSog AlaoraotoAdynong

Buara:

Brjua 1°.

Ma v avnPETWwITIoON TOU £0YOU QUTOU TTPETTE! TTPWTA VA UTTOAOYIOOUME TQ
@opTia TTou Ba kaAurrrel o PV-ouaTtnua.

Eorw O 1a @opTia eival autd TTou @aivovtal oTov Trivaxka 3.1, urroAoyifovrag
TO NMEPACIO QOpTio Ppiokoupe o1 autd eivar ico pe 2.500 Wh, nror
2.5kWh/day.
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Mivaxacg 6.1: Baowxd gopria ko {mom Tpwing mpoTepmoIniac yia pha TumKh karoixia.

Karaviadoon Evxawommév M¢toog Meom Hpepnone Meom prpvuna Meon emjoa
oy Hpgpmow: KT UANGCT] KATavahmno) KaTamihoan
(W) APNDS Wh / day Wh / mo Wh/yr
FELTOUTYIC (3 ¥y (47 (3 mpipas
(1) (2) WL Jiva (5¥(4)=12
Qonopds ghomouou 240w 2h 4850Wh 14.4kWh 170k Wh
TIou
16 onpeia X I5SW
TV &yypopn 247 ~T00W 1h 100Wh 3kWh 36kwh
TV aoapopam 177
Viduo ~40W 5h 200Wh 6kWh 7ZkWh
~30W Ih 30Wh 1kWh 12kWh
Azoppoon e ~70W 0.4h 30Wh 1kWh 12kWh
woulfves,
AvEpompas ~50W 1.4h 70Wh 2kWh 24kWh
Kud.ogopmnis ~70W 2h 140Wh 4kWh 48kWh
Leotol vepad
ITpocwmxig ~130W 0.55h 100Wh 3kWh 36kWh
uROAOTOTHS pe
EXTUROT
Hiextpd VLYED ~130W 9.3h 1400Wh 42kWh S00kWh
Simopreo, pe
KATUYUKTY
1Tan i 500 W 0.5h 250Wh 7.5Wh SOWh
Hhextpuy) oxourg 300 W 0.1h S0Wh 735Wh 28.2Wh
I hexpusmy xoudivi 3700 W 6.4h 1480Wh 7.5Wh 532.8Wh
Yrolltoupus ¢m
peupa Ba pon
[arpo midepo 1TOOW (+ 3k ka1 o (M tou 3kWh GOkWh
gpénoy
Yrotroops om
prvp B pin
Povmug 2600V 0.5h KT 70 253% ToU 9. 8Wh 117.6kWh
1porav
Kiapanonko ava S60W 10k 10d/pnva 0 86kWh 1032kWh
Anypanio Kaoxaipt
Sinuko T490W 199.7 KWh 2770.0kWh

Avarmrrugn poviisey SIcoTeowAdynom PV-ouaTnpatany yia KAAUYPN NALSKT DKUY GOPTIUN KATOKKG
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MNivarag 6.1: Baomwd @opria ko {finon mpwine mporspadInac via (g Tumiki Karoikia.

Katavahmor Eyxawompam M¢ioog Miom Hpepnow Mean prviaia Méom enjona
Tening Hypteprionog KTV KTV L0 KQTOVELOoT]
(W) povos Wh / day Wh/mo Whiw
Jetoupryin: (332 | (4F(3)mpepe;
(1) (2) wv piffva (Sy(4y<12
Dunopss lopapan 290W 2h 480Wh 14 4kWh 170k Wh
oy
16 onusia X 15W
TV éyypopn 24”7 ~10OW ih 10OWh 3kwWh 36kWh
TV acnpdpaupm 177
Video —40W 5h 200Wh 6kWh 72kWh
~30W th 30Wh 1EkWh 12kWh
AROPPOP TIPS ~70W 0.4h 0Wh tkWh 12kWh
KouCivag
Avemompas ~50W 1.4h TUWh 2KWh 24kWh
Kuxhopopnmiz ~70W 2h 140Wh 4kWh 48kWh
LaoTon vepoD
Hpocumad; ~180W 0.55h 100Wh 5kWh 36kWh
URDAOTIOT S pe
CKTURWT)
Hextpuo YuyED ~150W 9.3h 1400Wh 42kWh 300kWh
dimopTo, pe
KAT@YUKTT
1B S00 W 0.5h 250Wh 7.3Wh YOWh
HhxTtpi oxoima R00 W 1R S0Wh 7.5Wh 28 2Wh
Hasxzpua) xou(iva 3700w 0.4h 1480Wh 7.53Wh 532.8Wh
Y rotk rous on
piropa Ga pen
Hisxpkoe aldepo 00w 0.3h Katr o MPL tou 3kWh GORWh
Jppnne
Yzollstou: on
o B pran
| Dovmos 20600W 0.5h xawa w 23% wu 9.8Wh 117.6kWh
vou
Kipanonxd ava 860w 10h 10d/pnva w B6kWh 1032kWh
Asmpano KoK
Yovolo 10490W 199.7 kWh 2770.6kWh

AvaTr Tl povTehwy SIEoTameAdynomg PV-ouainpdTun yid KEAUYT) ALK TGN QOPTRIY KATOIKAIG
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To @oprio autd arrarmeital utro popen AC kar DC we £ER7G:

a. ®opria DC 1000 Whiday
B. ®opria AC 1500 Wh/day

Bripa 2°.

Ta ovanomkd dedoptéva TIVOKEG TTPOOTTITTOUCAS nMAknAS akTivooliac,
Gepuokpaciag, Twy nipwy Tou PSH, divovral otov MNMivaka 1Tou akoAouBei,

Mivaxac 6.1.2 : Méon Hueprioa AkrivoBoAia (kWh / m? )ava prfiva mmou mréprer
omv empdveia Twv PV- mAaiciwv utré kAion 45°, we mpoc 10 opiloviio
errimedo, omnv larpa.

R Méon Huspnom | l
Mivac | Zuviehsomic | ApiBueg | lx10® | AKTTVOPoAia PSH
HETQTPOTING | TPEPWIV kWh (kWh/m2) oc h
me KGOE emimedo 45°
akmivoBoAiag | prva
amo 70
opifovTio OF ll
KEKMHEVO |
gmimedo 45°
(1) (2) (3) (1)=(3)/(2) x3600
| 1.655 31 220 3.28 | 328
® 1.38 28 259 3.55 3.55
M 1.16 31 400 | 4.16 416 |
A 0.965 30 493 | 4.40 | 4.0
M 0.845 31 | ess | 5.18 I[ 5.18
| 0.79 30 | 745 | 5.45 | 545
L 0.81 31 | 781 5.67 567
| A [ 092 31 713 | 5.88 5.88
3 ©1.105 30 526 5.38 5.38
e 1355 . 31 367 4.46 . 4.48
N 161 | 30 241 3.58 | 3s8
A 170 31 187 | 2.85 | 285 |
| Evioiog M.O. | | 1 449(%}
| l | | m2 4.49h ‘

Avériuén povriiwy SlagramoAéynoT PV-ouatnudiuny ya xGAuyn nALKIpIKuN QopTuY KaTOKIGS
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Brjpa 3°. YiroAoytop6¢ TG NUEPHOIAC KATAVOHIG TWV POPTiwv

ATTO TNV HOP®r] NG NUEPNOING KATAVAAMWONG TWV POPTIWV, KAVOUHE TRV
uTréBean on 10 40% Twv @opTiwy, nNTol 2,500Whx=0.4=1000Wh kaAlmmeral
amreuBeiag xkata v didpkeia Mg nuépag omoTe kai n PV-yevviAtpia mapéxe
v 10X ameuBeiag, evw 10 60%, nrot 2,500Whx=0.6=1500Wh 9a xaAugBei
HEOW CUCOWPEUTWY.

Me aura Ta Sedopéva kar BAoe TNG UTTOBECEWC EXOULE:

®opria DC:dueon kdAuwn amo PV-yevvritpia: 0.4x1000Wh=400Wh/day
‘Eupeon kdAuywn amd CuGCWPEUTES : 0.6x1000Wh=600 Wh/day

Qopria AC: dueon KGAupn Twv @optiwv amd PV-yevvnipia péow
avnioTpo@éa DC/AC: 0.4<1500Wh=600 Wh/day.
‘Epueon KGAUWN TWV PopTiwy ammd cuoowpeuTéc péow avrioTpogéa DC/AC:
0.6x1500Wh=800 Wh/day.
Etropéviwg 10 oUvoAo Ba eivan: 2,500 Whiday

Brjua 4°. Mevixr} romoAoyia PV-ouoTmiiparog

Ta avwrépw BrApara Tn¢ peAETne yag odnyolv rndn oTnv yeEVIKN TOTTOAOYIQ NG
PV-gykaraoraong otrwg deixvel 1o oyrjpa 6.1.1

. ®oprio
Evarihaking -
DC-AC * '“M‘::::é‘“%q

A

opTno
PV-rAcigie » Pudmorng - CTUVEYOU(
[} Taong
FUOC W PEUTI

Sxnhua 6.1.1. Ixnuanxéd Sidypappa evés PV-OUCTuarog amoreAoupevo ammd éva pubuiori}
TGOTIC, CUCORIPEUTES, Kai éva evaAAdKT) auveXOUS EVEAAOCOUEVOU PEULATOS.

Avdmriuln poviEMn SoTSmoAGYRoTG PV-OUCTNPETWY Y KAALRPT) NAEKTDIKUWY QORTILY KATORGAS 87



Brjpa 5°. KAion w¢ wpog 1o opt{6vTio emimredo.

YmoSétoupe 61t n khion Twv PV-TmAaiciwv 8a eivar 459 kai Ta PV-TrAaioia
“BAcTTOUY” VOTIA.

Eivar yeyovog &1l o pia peAETn TpETTel va £E£TAJOUME £AV:

a. O PV-ouoToixieg eival akivnTeg Kai va UTToAoYiJOUHE TNV KAIGN w¢ TTPog TO
opi{évTio emiTredo.

T.X. B=@-15 1 B=¢ 1 B=¢+15 1§ AAn npR NG KAIONG olpPwva pE TIC
KaUTTOAEG Tou oxnuarog 6.1.2 woTe va uttoAoyiloupe eTakpifuwg Tnv nAakn
akTivoBoAia Trou TrpooTitiel ora PV-mAgiow kaBw¢ kal 1o PSH yia tnv
OUYKEKPIMEVN KAIOT).

Or mipég aurég Ba pag Bondrioouv kabwg Ba JoUPE OTO TEAOG Tou
mpoBAnparog autol va efoikovopnooupe PV-TTAaicia kai apa va BEATIOGOUE
TO KOOTOG EvavT TOU OPEAOUG.

B. O1 PV-gugToixieg TTepioTpépovTal TEpi £va ) Buo dgoveg

Amé 1a Sedopéva autd kan Tov Trivaka n péon eTioia TipnR Tou (PSH) sivan
4.61h evw ol pnviaieg TipéG Tou (PSH) Sidovral avaAuTik@ oTov Trivaka.

Bripa 6°. Xp6vog autobuvayiag Tou OuoTHUATOS

Me Baon 1o Sedopévo 6T n péon erioid Tiun tou (PSH)=4.61h kai én 1a
popria Sev eival kpicwa, n Tepiodog autoduvapiag, d utroloyifeTar amrd TIg
OXETEIS:
de=-1.9x<(PSH)+18.3 (days) (4.1)
dne=-0.48x(PSH)+4.58 (days) (4.2)

Napampnon:

H amopacn auti 1mepi pN-KPISipWwy QOPTiWV CUVETTAYETAl OTI UTTAPXEl
meavoTnNTa yia KATolEG wpeg 1o PV-oloTnua va eivar EkTog Asiroupyiag.
OdnyoupaaTe AoNTov OTN AUGN HIa¢ CUPTTANPWHATIKASG TIMYNG EVEPYEIQS VIO
TNV TTEPITTWON OTTOU O TTEAATNG Ba BeANTE! va EXEI TTAVIOTE TOUG KaTAVAAWTES
o€ ALiToupyia Kai n vea TOTTOAQYIA eival n Tou oXRuarog 6.1.3.

AvdrTugn povitAwy SIaoTacIoAdynong PV-ouaTpdiuy yia KEAUW NAZKTpIKGY QOPTRIY KITOIKIag 28



(D (2) (3)

@oprtio
PV-mrAgioia — Pufiptom¢ -  GUVEXOUC
Taong
dopmiom( ' )
sugswpEUT—FUT CWPEUTTI¢— Ev;ﬁizmg (5)
@ l
ZPTANOWHEMKS AlaKe $oprio
HITANpWY | AIOKOTING | Ao ooUEVTC
YT EVEPYEIQC HETaQOpPaC oo,
® (6) (7

ytipa 6.1.3. Zynupanxé Oibdypaupa evé¢ PV-ovothuaros pe fva puBuorh rdorg,
ouoowpEuTéS, fva  EVaAAGKTT  CuvEXOUC/EVaAAQOTOUEVOY, pia  CUUITANPWUATIKIY Iy

EVEpYEIaS Kat Eva @opTIOTI; GUOCWOLUTH.

O xpdvog auroduvapiag, d, emmpedler mg SraoTaceig-ioxt We tng PV-
YEVVITPIAG.

Aigpelivnom Tou ZnrrAparog autol Gidel Om 000 HEYQAUTEPOS Eival 0 XPOvog
autoduvapiag, d, 1600 pHeyaAltepn Ba Tpéme va givar n PV-yevvATtpia o¢
SiaoTdoeig BA.oxfon (5.25) KaBw¢ g TTERITITWON TTOU O APIBUOS TWV NUEPWV
auroduvapiac eival pIKpOTEPOS Twv NuEpWy Trou n Siaragn dev umopei va
Trapdyel evépyela Ba TpeTel va auinooupus TS SIaoTACcEIS TNS YEVVATPIAC,

Brjpa 6°. A16pdwaon Twy TIH@WVY TWY POPTIWV AGYW ATTWAELIRY

Ta ¢opria (DC,AC) omwe Tmpoodiopictnkay oto 3° Brua wpéme va
SiopBwlouyv Adyw Twy aMWALIWY, WOTE va XENCIMOTIOINB0UY O BI0PBWUEVES
TINEC OTNV evepyelakn HEBOSO SiacracioAoynong Tng PV-yevvntpiac.

O1 aTmwAEgIEg ouaAoTTOIO0VTAl, CUR@WYA KAl JE TA TTPONYOUHEVA TOTTOAOYIKA
Siaypaupara, we ENc.

®opTia DC: amwAsia 5% oTI¢ KAAWSIWOEIC YIa TA QOPTIA TTOU EEUTINPETOUVTAI
arr'euBeiag ammo tnv PV-yevvnrpia.

MNa ta @optia Trou efUTTNPETOUVTAl HECW TWV CUOCWPEEUTWY 5% aTTwAcieg
OTOV EAEYKTN QOPTIONG KAt KaAWwdIWoeaS xal 20% Abdyw NG amodoong Twy
QUOCWPEUTWY (POPTION-EKPOPTIOT), YRPavarn, K.A.TT.).

Avarruln poviddun SaoTacoAdyrorg PV-ouotnudiwy yig kaAugn NALXIpnuyY QOpTiuy KaToRias 89



Mapanipnon:
Z10 onutio autd yiveTal aviIANTITO TTWE O CUGCWREUTES £TTNPEAZOUY KAl TIC
SiaoTaoeg e PV-yevvnTpiag.

Qopria AC: trou efutmperouvral atreuBeiag amd Tnv PV-yevvATpia péow Tou
avniotpogéa DC/AC, upioTaviar amwAeta 5% oTic kahwdirooeig kat 15% oTov
avTIoTPOPEQ.

Rapamjpnon:
MoAU Aoyikr Tipn yia TNV arodoaon ToU avTIoTPoPEa TToU eANYOn 85%,

®opria AC: Trou eEuTTnpETOUVTAl PECW TOU CUGOWPEUTH KAl TOU AVTIGTPOPEA
ugioTavral amwAcieg. 5% Adyw E.P., 20% Adyw Twv KUKAWY QOPTICEWV-
ekpopriotwy  (amédoon oucowpeut’y 80%) kal 15% ammwALiES oTov
avrioTpoPea (amodoon 85%). ZivoAo awwAetwy: 40%.

ZUPQWVA HE Ta QVWTEPW TA EVEPYEIQKE QOPTIa TTOU TTPAYHATIKA TTPETTEl va
amoddoel n PV-yevvhtpia eivar yia va 98Goouv O0ToUG KaTtavaAwreéS OTrwe
TTpoBALTETQN Eival:

DC Spopoc 1.2.3 400%1.05=420Wh
DC Opopog 1.2.43 800x%1.25=750Wh
AC Spopoc 1.2.56.7 600x1.20=720Wh
AC Spopog 1.2456.7 900%x1.40=1260Wh

2uvoAo: 3150Wh=3.15kWh

Brjua 8°.
Mia apxikn EKTIUNGCN TNG I0XU0S aixHng TS PV-yevvntpiag yiverar aueoa amd
v oYEon:

Pm=3,150Wh/(PSH),=3150Wh/4 61h=683W, uton £TACIQ 10XUC QiXpnN<.
Bripa 9°. Ala@coipa kar emAoyr PV-TTAaioiwy.

Ta PV-mAgiola TTou pETa ammd £peuva TNG ayopdag £meAéynoav (kooTog,
AEITOUPYIKA XOPAKTNPEIOTIKA, dueon Trapadoon, eyyunon K.A.TT) €xouv Ta £§R¢
XapakTnpIoTiKd.

ise= 3.45A Voc=21.7Volts Pm=75Wp
im=3.15A V=17.4Volts Pm=55Wp
Avarrtuén povithun SicaTamoAGYNans PY-auaTRpdrun G KAAWN NAZATPGY GORTV KOTOKKG 90




ot ouvOrkec STC dnAadn 10°W/m?, ot Bepuokpaoia 25°C kai paopa AM1.5,
Qorvdéoo, Ba pEwel va yivel Gidpbwon ormv 1oxu mou amodidouv Ta PV-
TAdioia eTeidn Ba Asitoupyouv ot uwnAdTEPN BepUoKpacia.

Emyxeipoupe v SidpBwon autn akpiBweg OTTwE £TTEENYOUUE OTNV CUVEXEIQ.

Brua 10°. A16pOwon Abyw Oepuoxpaciag Acrtoupyiag, T. Twv PV-
TTAQITiwV.

MNa Ta PV-mAdioia Trou emreAéynoav n NOCT eivar ion pe 46°C. Zopgwva pe
v oxeon (3.7) n Bepuokpacia Aartoupyiag, T, Twv PV-mAaiciwv Ba
TpoodiopioBei arrd v oxéon, n omoia dopeital pe BAon Tov OpICHS TNG
Beppokpaciag NOCT:

s _ 0 _mpa 0

r=1s B2 ym? )= 1 D C g o1 s 2 027, e 325%C
087 08 0.8
m- m m

H Begpuokpacia Tq 0a AngBei w¢ n péon Bepuokpacia NG NUEPAS TTOU yia
k@Ot pEpa Siverar amrd Tov Tivaka.
Ac utroBéooupe 6T yia Tov AGyouaTo n (7). =27-28°C.

Tote:  (I.),, =60°C

MNa v Bgpuokpadgia autr UTTOAOYIJOUHE Ta PEYEDN isc, Voe, FF kal TEAIKG TNV
IoX0 P oTi¢ vEEG OUVOrKEG.

E€eralouue 10 PV-TTAgioo twv PLn=55Wp, 10 otroio éxer 36 PV-xuweAideg ev
oeipa.

a) H ise= 3.15A Ba urroBéooupe ot Bev etnpeadetal amd Tnv Bepuokpacia
Volts

T (60-25)°C=18.8 Volts

B) Voc=21.7Volts-36x0.0023

y) FF= 35H =0.8046. YmoBeroupe Om1 o FF Qev emnpealsral

3154 <21V 7 olts
oUCIaoTIKG atTo Tnv T,

TEACE
) P (10°WIm?, T.=60°C)=3.15x18.8Voltsx0.8046=47 65W
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Bripa 11°.

O apBpdg Twv PV-TAqigiwy Tou TUTTOU TTOU ETTEAEYNOav peTa Tnv Hivpbwon
NG arodIBOUEVNG aTTO QUTA 10XU0G Adyw UYnAOTEPNG BEPHIOKPAOiag aTmo TNy
NOCT (n 510pBwon autn TTPETEr va yiveTal oV evepyeiakn pEBoOS0)
TTpoodiopifeTal wg:

P 683 W,
= =43PV - mAdicia
f; 47.65W,

N,. =
BéBaia, o apiBudg Twv PV-mAaiciwv Ba TTpeTTer va eivar aképalo¢ Kai n
CUVOEOHIOAOYIQ TOUG TETOIQ WOTE VA IKQVOTTOIOUY Kal AAAES TTPOUTTOBECEIC TTOU
Ba egeTacouue apéowe oTnV OUVEXEID.

Bripa 12°.

Emeidr) OéAoupe O QITWAEIEG ACYw HETAPOPAS va Eivarl piKpéc £§eTAlOUUE TNV
TWEPITITWON N IOXUC TNG PV-yevvATPIaE va HETAQEPETAI OTOV UETATPOTTEQ
DC/AC umé 1domn 48 Volts 4 120 Volts mu n omoia cuviotarar ya
EYKATAOTAOEIG Qv Twy 2.5 KWp OTTw BEiXVEl O TTivakag .

Mivakag 6.1.3: OOnyieg €ioaywyng TAONG YA QUTOVOUOUS £VAAAAKTEC
QUVEXOUC-EVAAAQOCOUEVOU PEUHATOC.

loxuc  gwroBoAiraikol | Poprio AC | Zuvohiké goprtio Taon

oToixEiou (KWp) HETATPOTTEQ " (kWh/day) OUCTHUATOS
(kW) } (Volts)

Mikporepo amod 0.4 Mikpdrepo aTro 1 Mixpotepo arro 1.5 ! 12

04-1.0 | 2.5 N pKpoTEPO Mikpotepo amé 5.0 | 24

1.0-2.5 J 5.0 N ykpOTEPO 50-120 ' 48

MeyaAuTepo ammo 5.0 MeyaAuTepo amrd 5.0 12.0-25.0 120

Ac Bewpnoouue Tig Suo auteg BuvaTtig Auoeg dnhadn: Vs=48 Volts kai

V=120 Volts
Av V=48 Volts 101¢ 0 apiBuog Twy PV-TTAcioiwy ev oelpa Ba eivan:
48V olts
o =——=276
(Vo) 17 4Volts

n TeAKA (Nps)asv=3 PV-TTAciona ev os1pa.

AvaTTubn poviEiury SaOTeNOASYNOTC PY-CUCTRGTWY ¥IG KEAUYN NAEXTRRUIY QODTIIY KaTOIKKIE




To1e 0 0AIKOG aplBuog Twv TTapdAAnAwy oeipwy Ba eivar (Np)p=5 woTe Ba
EXOUHE TEAIKA No=15 PV-rAdioia.

Av V=120 Volts 161 0 apiBpuodc Twv PV-TTAQioiwy ev geipa Ba civar,
_ 120Velts

17.4Volts

f) TEAIKA (Nyp_s)120v=8 PV-TrAciona ev ocipd.

(-“V[/‘_v ) 120:°

Tére 0 oAkdG apiBpog Twy TTapdAAnAwy cepwy Ba civar (Np)p=2 woTe Ba
£xoupe TEAIKG Np=16 PV-tTAcioia.

» H Jeurtepn AUon eival Bewpnmikwe KAAUTEPN AGYyWw TS UWnAOTEPNC
anodO0ewe OTO CUOTNMA aQPOU O ATIWAEIEC HETAPOPAS MEDVOVIAl EVW TO
KOOTOC yia TO £va eTiTTAéov PV-TTAGigio Bewpeital ageAnTéo.

Qotéoo Orav Ba AGBOUNE UTTOWIV Kkal TNV aTroBrkeuon EvEPYEIAS MECW
JUOOWPEUTWV TOTE TN} 0 apiBGC TWY CUOOWPEUTWY e€apTaral ammd 10 Ve
omug Ba avaAlooupe oty ouvéxeia 8a AdBoupe kai Tnv TENKNR améeacT yia
TNV QKPIBr} TOTTOACYIQ TOU CUCTAATOCS.

Bripa 13°. EmfsBaiwon

T10 11° BApa mpoadiopiodnke o aplBuds Npv=15 PV-rAaioa. AnAadn;

15 PV-rAdiciax47 . 65Wp 17 15Wp ot ouykpion pe 1a 683 Wp péon etrioia ioxu
aixMnic. H diapopad cival Ikavi va KAAUWE! Kal HIKPOTEPN TITWON 10XV AOYw
auinuévng Bepuoxpagiac n TNV aTmQITOUHEVN oYU OTa QOPTIa Katd Tov
XEIHWVA OF NUEPT HE OXETIKA CUVWVEPIA, XWPIC TNV avaykn EKPOPTIONS Twy
OUTCWPEUTWV.,

Ta idia kal oe kKaAUTEpo BaBuo IoXUOUY av TTPOXWPTHOOUUE OTNV QvaAuon yia
Vv TrepimTwon Twy 16 PV-mAaioiwy.
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6.2 AiaoTagioAdynon pe my pHéBodo Twv Ah

Ta BApara 1,2,3,4,5 ka1 6 eivar Ta iBia OTTWE TTPONYOUHEVWES OTNV EVEPYEIAKN
HEBoBO.

Brjpa 7°. .

YmoBéToupe 6T n 1ox0g amd Tnv PV-yevvnipia 6a amodiberar umo T1don
48Volts rj 120 Volts yia Toug Adyouc Trou exTénkav oto 12° Briua.

Exovrac autd utr'oyiv 1o ouoTnua arrodide nuepnoiwc:

2 2 4
2500Wh _ 25004 %V x h = 52.08Ahvnomaon48Volts

48Volts 48V
7 0 _ 0 83 Ahvmsdzon120Volts
120V olrs

Me Bdon 7i¢ utrokatnyopie Twyv @opTiwv Dekat AC 6Tmwe avaAvoape oto 3°
Brua £xoupe avaAuTika Ta akoAouBa Ah ava karnyopia.

400Wh

48l olts
. 400Wh

g 120V olis

=833 4h/ day
@opria DC: dueon kdAvwn amd PV-yevvimpia:

=3.33A4h/ day

600Wh

48V olrs
. 600WhA

g 120Foiis

=12.50 Ah/ day
Eppeon KGAuWn ard CUCCWPEUTES ©

= 5.004h/ day

@opria AC.: dueon kdAuwn amé PV-yevvitpia péow avriarpopéa DC/AC:

17
600/ =12.50Ah/ day
481'olts

. 600Wh

20V ol

Euueon xaAuwn amo PV-yevwirpia pecw OCUOCWPEUTT KAl avTiIOTpOPEQ
S00Hh

DC/AC: 4R ol
. 900HHh

7 120V olts

= 5.004h/ day

=18 754h/ day

= 7.5A4h/ day

Etropévwe To ouvoho Ba tivar 52.08 Ah/day av n nAekTpikr} Siaraén cival utrd
Tdon 48Volts.
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Bripa 8°. Ai6p8won omng mpég Twv Ah ASyw amwAeiwv OTa EMIPEPOUC
oToixeia rov PV-guotrjuarog.

O amrwheteg Bewpovvial iBIEG OTTWE Kal TTPONYOUUEVWS HE TNV PEBODO Twv
Wh, ek16¢ ammd v TTAEUPG Twv OUCCWPEUTWY, OTTOU OTNV TTPOCEYYICTIKN

autl pEBodo twv Ah n amddboon ce Ah AroN (AR s TOU OUCCWPEUTN

cidon
Bzwpeital 100%.
Qopria DC mou kaAumroviar ameuBeiag amd v PVeygwwriitpa:
8334hx1.05=8.754h
Popria DC mmou kaAurrrovrar péow oucowpeuT: 12.50x1.05 =13.134hA
Znueiwon: oty mepimwon auth otn pébodo Twv Wh €xoupe ouvieAeoTn
Bi1vplwong 1.25 kabwg eAdBape uTrowiv wg evepyeiakn amodoon (Wh) Tou

Why ..
OUCOWPEUTA BB im 0.80.

LTI

Popria AC mou kaAurrrovrar péow perarporréa:; 12.50x1.20=154h

@Qopria AC mou KaAurroviari pfow OUCOWPEEUTH Kai  perarporréaq;
18.754hx1.20=2254h

Etropévwe, 10 oUvoAo Twv Ah TTou Ba Trpemeal va Trapdyer n PV-yevvritpia
worte va amodibovrar ora goprtia DC kar AC ta Ah 1Tou £xouv TTRORAEPEE TTOU
givar: 59.38 Ah/day.

Bripa 9°. NpooBiopionos TG HEOTIC ETHOIAG EVTAOT|S PEUNATOS aTFd TNV
PV-yevvriTpia.

Mvwpiloupe 10 oAkG @optio ot Ah ava nuépa: 59.38 Ah/day kai 6m n péon
grnoia niun (PSH)=4 61h.
Etropéviug n geon etagia ipn pevparog mou Oa arrodidel n PV-yevvrtpra Ba
59.384h
4.61h

1ooUTal JE: =12.884

Bripa 10°. MpoaBiopiopog Twv mapapiTpwy Np s, Nps kai Np

O apiBpog Twv TTapaAAnhwy ogipwv PV-oroixeiwv Sidetar ammd 10 Adyo Tn¢
Héone etioiag évraong Tou Ba Sivel n PV-yevvnTpia, oTnv TTERITTWOT HAG
12.88A, TTpO¢ TO PEUHG im, TTOU YIQ TOV TUTTO Twv PV-TTAQugiwv TTou emA£gape
givai ico pE im=3.15A.

Avarrrugn povTiuy SIcoTaceAdynang PV-0ucTuaTuy yra KEAUYN NALKTRMKUY QOPTHUY KATOI KIS 95



12.88A4

3.154

Eteidn), 1o Np TTpémer va givar aképaiog TTAEYOUHE TOV QUECWC TTANCIECTEPO
aképaio. Apa Ne=4

Emeidi 10 @optic autdé Ba amolbidetan umd taon 48Voits  kai

yo- P, 4765
" 3.154

YToAoyicape Om Adyw NG uwnASTEPNS BEPLIOKEACIAs N 1I0XUS TTOU KABe PV-
TAqigio 8a arrodibel civar 47 65W.
N, = 48Volts ~317

© 15.13Volts
Emaidry, vo Ns Trpémmea va eival aképaiog ETTIAEYOUHE TOV QUECWK TTANCIECTEPO
aképaio. Apa Ns=4
Emopévwg Np=4x4=16 PV-rAdioia.

Etropévwg: (N,.) = =4.09

=15.13Volts

MAPATHPHZEIZ:

1. O1 duo uéBoBol mou Trapoucialoupe Oev divouv akpIBw¢ T1O DO
amoTéAcoua. Mevikd n péBodoc Twv Wh bivel ammoTteAéopara eAa@pws TTio
aio16dota ge oUykpion Pe TNV pEBodo Twv Ah. [Nari;

Amravmon:

H péBodog twv Wh avripetwmiler 1o TpoRANua TG HiaoTagioAdynong €av n
PV-yevvntpia Acitoupyei ravra mepi 1o MPP kal cuveTTwg TTepi TNV 140N Vp,.
Touto dev oupBaivel TTavia, av kal BiopBwveral KATA TTOAU pe 1o H.X 1. Tou
MPP, kaBwg:

a. Adyw TNS uypnAng Beppokpaciag TTEPIBAAAOVTOG, KUPIWE TO KaAoKaipl, N Vm
HETATOTTILETA) OE XAUNAOGTEPEG TIHEG.

B. Tov xepwva orav n TR 1S karaovaong @opriong SOC, Twv
OUOOWPEUTWY gival xaunAn, “yovarifouy” Tnv tacn ng PV-yevvATpiag Hakpida
amro 10 MPP.

ATTO TNV GAAN TTAcupa, N LEBoBOG Twy Ah Aappaver yia tnv diacTacioAdynon
OTI TO im E£ival QuUTO TTOU Bivel O KATAOKEUAOTNG yia T ouvBAkeg STC 10 oTToIo
HGAioTa ehagpa aufaverar pe TNV Bepuoxkpacia, BAETTE oxEon ..., av Ka
YEVIKA BEWPOUHE OT1 Oev PETARAAAETAL

Mevikd pTTopOoUUE Vva KaraAn§oupe o1o ouptrépacua 61 o Suo pébodar divouv
TapamAfioia amorteAéopara kai 6T ol TTpayHarnikés TuéS Trou Bivel n PV-
YEVVITPIO EUPIOKOVTal OTO evOIAUECO Twy Suo PEBGSwWV.

Avérrmiugn poviiAuwy SaoTamoAdynoT PVY-0UuoTnuarey vig KAaAugs NASKTpmw QopTiuy KaTomiag 9



2. H SiaoracioAdynon Ba ropouce va aviiHETwoOEl akdun avaAutikéTepa
am'om avwTEpw oTnV HEBODO Twv Ah we eEN¢:

yvwpilovrag 10 oAikd goprio (ava pniva) kai 1o (PSH) ava unva, o Adyog Toug
Bivel TO PEUNA ipy TTOU N PV-yevvriTpia mpEmel va BuwOEl yia va QOPTICEl TOUC
OUOCWPEUTEG KAAUTITOVTIAS TIC AVAYKEG,

» TNV TERITITWON QUTH Ba EXOUHE TIHEG ipy avd priva

« O pedetni¢ yvia Bid@opeg kKAioglg Ba mpooTraBricel va Bpel TNV KAion TTou
TOU BivEl TO HEYIOTO PEUNA ipy.

Tore 0 apiBudg Ne eupiokeTal Ao TO AGYO TOU ipy TTPOG TO im, N .= UGS n
I

KaAUTepa amd tnv DiopBwpévn TiuA ipy” OTTOU ipy'= ipy/0.8 waoTe va Aneesi
utréwn n yripavon twv PV-TTAaigiwv kai n emkadnon okoévne emi twv PV-
TAQIOIWV.

H avoAutikf autr} péBodog Twv Ah Bev Baoilerai otn PEon €TACIA TIUFA TOU
PSH. AxoAouBeital w¢ peBodoloyia 6rav amraiteital pia oopapn HEAETN OTn
S5iaoTaoIoAOYNOT] TWV CUJCWPEEUTWY Yia va An@Bei utroywiv n £moxiakn
QopTion Kabwe¢ n amoBIBOpEVn) EVEPYEIQ TOV XEIMWVA Eivai HIKPOTEPN TOU
POPTIOU, EVW KAaTtd Tnv TTEPIOSO TOU KAAOKAIPIOU UYNAGTEPN.

H avahumkiy péBodog Twv Ah Bagiletal oTnv HEYIOTN TIMN TOU PEUNATOC ipy
Kara TouG Mrivec Tou EToug omote Bivel peyaAutepn Hwaovacn ortnv PV-
YEVVIATPIAQ TTOU KAAUTITE! TTAVTA TO QOPTIO KAl TOV XEIPOTEPO Hrva.

Kar@ 1ou¢ KaAoKaipivoUus HNVES ETTITTAEOV TTapayouevn EVEPyEa 8a TTRETTEl VG
XPNOILOTIOIEITAl OE QAAES EQAPHOYES WATE va KNy “Xaverar.

Avamruén poviihuy SaoTagiohdynomg PY-ousTndiwy yia xGAuyT) MAEKTRIKWY POPTILY KOTOKKIG 97



6.3 AiaoTaoi10A6ynoOT OUCOWPEUTWIV

BApa 1°:

Epappéloupe 1ig oxEoEIG 4.1 Kar 4.2 kal TO OKETTIKG TTEPI KPIOIMWY KAl UN-
Kpiolywv @opTiwv yia 1o TPpOBANpa auté kar kataAnyoupe OT emadn 1A
popTria  pag Ta Oewpoupe un-Kpiowa, KaBw¢ Ba  EVoOWNAaTWOOUNE
OUUTTANPWHATIK) CUUBATIKA TNy EVEPYEIQg OTO GUOTNMG, OT1 d=3 nuépEg,
SnAadn 1o oUcTNUA pag Oa £xEl EVERYEIQKT auToduvapuia 3 nuepuwy.

Bripa 2°: Mpoodiopiop6g ToU PopTiou atrobnkevons yia d=3 nuépEg.

a. Mé8obdoc Wh

To mpéBAnua, kabwg uttodoyioaue, ammamei KAAUWn nHEPGIOU @opTiou
evépyaiag 2.5kWh 10 oTroio 8a peragépetal uré 1don 48Volts,

25007 x day

EtTopéviug: =156254h
48V olts

8. M£6oSoc Ah

Ormwe  £idape oto 7° BAua TG HEBOSou Twy Ah, Ta Ah avd nuépa TTou Ba
amrodo8olv OTOUG KATAvaAWTEG/QPopTIa | OTNV AITOBNKIYOUGOWPEUTEG Eival
ioa HE 52.08AhN.

Ak x3 day =156.25Ah.
d@"

Naparnpolpe v CUMTITWONR Twy 2 JEBOdwv oTov TTPOodIOPIONO TOU

Emropévux yia 3 nuépeg Ba amoBnkeuBouv 52,08

NHUEPNOIOU POPTIOU TTPOG aTrOOAKEUOT)
Brjpa 3°. A1opBwoelg omy Tiun Twv Ah TWV CUOOWPEUTWY.

Orrwg avapepOnke OTO KEQAAQIO 2 rn BEpHOKPACIA TWV OUCCWPEUTWV
ennpeadel v amoedoorn  Toug,  OTWG  ETong KAt o Taxutnta
QOPTIONG/EKPOPTIONG.

AKOUn, &idape Om n XwPnNTKOTNTA EVOG OCUOCWPEUTR EAQTTWVETAl YIQ
MIKpOTEPEG OepUoKpaoie NG kavovikrg. Opoiwg yia ueydAouc puduoug
POPTIONS-EKPOPTIONG oxrHa 3.5.

AvaTTTUEN povTEAWY HICOTATIOASYNOTH PV-0ugTndTon yia KEAUW NAZKT DKUY QOPTRUV KATOXIag 98
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Ixnua 6.3.1: AlGypauua mou deiyver v peraBoAn ¢ xwpnnkdinrag oav cuvapinon mng
GeppoKpaaiac Ko rou puBLIoy ExPOPTIoTS yia 1ov guaawpEurr) Delco 2000,

Na rtoug ouocwpeuté Pb-offog 1oxuei N akdioubn S&i1IopSwon TNng
XWPNTIKOTNTAG Aoyw WETABOANG TNG BepHoxpaacia:

o () v
1. :£_: yoprrooraoe 1°C (4.3)

C, xopyuxonpaorons 25°C (4.4)
=0.00575x T +0.54 '

Brijua 4°. Mpoodiopiopds Tou OuvTEAEOTH B16pBwong Adyw TayvuTmrag
Popniong/ekpopnong fy.ca-

Edv wpoBAEmeTal, amrod v avaAuon Twy QOpTiwy, OTI KATA TNV EKPOPTION TwV
CUCOWPEUTWY TIPOG Ta QopTia, © puBHOS ekeopTIonS Ba umepBei auTdv Trou
OuVIOTd O KATAOKEUATTAG, £TTI XPOVO TTEPICCOTEPO Twy 107, 10TE Ba TrpéTTel va
£i0ayayoupEe BI0pBworn oTNV XwpnTKOTNTA TWV CUCCWPEUTWV.

lTapaderyua:
Av 0 puBuog ek@odpTions @oaoel Ta 30A kKair 0 ouvicTwpevog eival 20A. TOTE:
for =24 06

304
Quoiwg , edv 0 puBudg QopTiong UTTEPRAIVE TO CUVICTWUEVO EVEPYOUUE WG
akoAoubwg:

a. YTroAoyi{oupe Tnv XwpnTmixotTnTa Twv SUCTWPEUTWY aTTo TNV OXEon:

AvamriuEn poviEAur SICOTAoW0AGYNCTY, PV-OUCTIPAIuw yia KAAUG NAZKIMIKGY QOPTHIY KQTOMKIS 99



Emiong av o puBudg @opTiong Twv Cucowpeutwy amd tnv PV-yevvhtpia
TToAAaTTAaciac®ei etri 10h, 8a Swoel Tipry Ah vwNASTEPNS auTAS TToU Biver N
oxéon (4.5), Touro ouvetrayetal Om n PV-yevvrijtpia €a @oprilel Toug
OUOCWPEUTEG O AlyoTepo atro 10h, TTou eivar n) kavovikr) Tepiodog eopTIong
TOU GUOGWPEUTH.

LNV TEPITITWON auTr N TIKA Twv Ah yIa TOUS CUCOWPEUTES Eivai TO YIVOUEVO:
(i, x10mAh.

TeAiké n nuA Tou for yiIa Beppokpacisc 25-27°C GTTou Kai 1) GUVAENG péoT
BEPUOKPOTIA TOU XWPOU TOTTOBETNONG-AEITOUPYIGE TWY CUTCWPREUTWY,
cUuQwva pe vy oxéon 4.6 wooutal he 1.

Zopguwva pe v diacTtaocioAdynon tng PV-yevvATpiag TTou ETTIXEIPAGAHE OTO
TTponyoupEvo Trapadeiyua Exoupe 4 oeipég PV-mAaigiwv ev TTapaiiniw.
Emouévwg 1o peupa @opriong Ba eival ico peE:

i =i_(10pebua xabe oeypag) x doepés = 3,15A <4 = 12.60A

H SiopBwpévn XwpenTIkoTnTa TOU OUCCWPEEUTH UTToAOYiIZeTaiamd Ty oxton 4.7

52.08 Ah x 3days

kal iocoutat pe: C, = d 19534k
Ix1x0.8

Emouévwg oUpguwva pe 1a avwrépw n nipny g G, 8a eivar 195.3Ah pe my
TTpoUTIO0e0n ON fpca=1, BNAQB] 6T © puBudC exopTiong Bev UTTEPRAIVE
QUTOV TTOU OUVIOTA O KATAOKEUAOTAC YIa TOV TUTTO TTou 8a ETNAEEOULE.

Bripa 5°. Mpoodiopiopég TUTTOV OUOCWPEUTH

O 1UTTOG QUTOE Ba TTPoadiopIcBEi w N BEATIGTN AUON TTOU IKAVOTTOIE
a. Tn OuvoAKr] xwpenmKoTNTA, TTOU gTNV TTEPITTWONR uag givar 185 3Ah Aol
wepittou 200Ah.

B. Tnv 1@on UTTO TNV oTroia TO POPTIO AMOdIBETA OTOUG KATAVAAWTEG HEOW
herarpotréa DC/AC ry amreuBeiag, ovnv mepiTTTwor] pag 48 Volts.

y. Tnv amégacn av 0 ouoowpeuti¢ Ba eivar BaBidag ri pnxns EXeopTong
dnAadn av o DOD Ba éxa avriotoixa nipr 0.8 1 0.2.

Ot Jia epappoyr] OTToU TQ POPTIA-KATAVAAWTEG BEWPOUVTA) Kpiclp::wa

DOD>0.20 \ TELMO

AvinTiuén povTiAuwy SIToTacoAGYTTG PV -ouCTrstTwy i KAAUGT) MALKTRKUY QOPTIUY nmomia(




6. Tnv amogaon va XPnoiHOTTOIROOUUE TIEPICOOTEPOUC CUOOCWPEUTEG,
HIKPOUG O& OYKO, BApog aMG kar xwpnmkotnTa, avTi evog 1] Suo peydiwy
OUOCWPEUTWY £0Tw Kal av 10 KOOTOG oOTnv Sedtepn Tepimiwon  eivar
MIKPOTEPO.

Touto Ba efaptnBetl amd Tnv €uKOAid CUVTNPNONG Twv CUOCCWPEUTWY, TNV
B5iGBeor) Toug ava TTAoa CTIyHr OTRv ayopd, TT.X. av £évag oUoowpPEUTAG “Byel
EKTOG” TOTE av 1O OUCTNUA ATTOTEAEITAI aITO TTOAAOUG (UIKPOUS) OUTOWPEUTEG,
10 PV-guornua dev 8a umooTel TARyua arlkd 8a Asiroupyei TTpOcKaipa pe
HIKPOTEPN, XWPNTIKOTRTA ammodrkeuong, &vavr Tng mepimwons 1 [ 2
HEYAAWY CUOOWPEUTWV

€. Ao v TpaypaTikr agia Twv CUCOWPEUTWY AQUBAVOLEVOU UTFOWIV TOU
apiBpol KUKAwv Jwrig, Tou xpovou Jwn¢ KA. OMMw¢ 8a avaAUuooupe
EEXWPIOTA OTNV CUVEXEIT.

= MeTd im0 OAQ QUTA TTPOXWPEOUHE TNV TEAIKN @Aon £MAOYRE CUCOWPEUTWY
KaQ1 ouvBECPOAOYIAC TOUG,

Ao Tov Trivaka 4.2 Siakpivoups wg OaviéS AUCEIS TwWY CUTCWPEUTWV:

a. Tou¢ GNB Absolyte pe:

C (Ah) V (Voits) DOD KaxAoc I Xpbvoc
| . POPTIONG/EKPOPTIONG | GG (£TN)
42 6 (0.5 1,000 2.7
59 12 0.5 1,000 2.7
202 12 0.5 3,000 '8.0
B. Toug Exide Tubular Modular pe:
C (Ah) V (Voits) DOD | KbkAog | Xpovog
- , .
| 1 | poprionglexpoprions | Zuwiig (Em)
192 12 0.15 4,100 10
y. Toug Delco-Remy Photovoltaic pe:
C (Ah) V (Volts) DOD | KUkAoc | Xpovog
| popriong/expodpTiong | Jwnig (ETn)
105 12 0.20 850 2.3

AvarrTun poviEAwy SooTamoASYNoTG FY-ouaTiidrun v KEAUGH NAZXTRIKUN QOPTHUY KOTOIKIaG
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5. Toug Globe pe:

C (Ah) V (Volts) DOD KOKAOC Xpovoc
poprioric/ex@opriong | fwng (€Tn)
80 12 108 250 <1

Ao  Toug avwTépw BiIabéolpouC TUTTOUC OCUOCWPEUTWY  autoc  HE
xapaktnpiotikd: C=59Ah, V=12Volts, DOD=0.5 kavormoiei Toug avwrépw
ouvbuacpoug Kabwg amarouvral 4 CuUTCWPEUTEG QuToU TOU TUTTOU &V OgIpd
12 Voltsx4=48 Volts yia dprion/ekpoprion péow perarpotréa DC/AC mpog 1a
popTia.

ETriong o 4 OUCOWPEUTEG £X0UV TUVOAIKN XwpnTkdTnTa 4x59Ah=236AN TTOoU
aKpIBwG uttepkaAuTTel Ta 195.3Ah.

AvTiBETa, oI GAAOI TUTTOI £XOUV HEYAAN xwpnmikétnTa T.x. 192 Ah rj 202 Ah
akdpa kar 105 Ah k@ n OAKKN) GmAITOUPEVN XwpennkdTnTa Twy 195.3 Ah
KQAUTTTETON QO 1 1) 2 TETOI0U TUTTOU CUOQWPEUTEG,

Av autr] n Avon pokpiBei arraitouvtal DC/DC peTaTpormeic waTe n 1éon Twy
12 Volts ; 24 Volts va avuywBei ae 48 Volts kan avroTpdewe n raon V g
PV-yevvnrpiag trou eidape on gival 48Volts va uroBiBaletar ota 12 Volts drav
POPTIEl TOUG OUCOWPEUTEG,

Briuya 6°. EmpBeRaiwon on kard mv ek@dépmon n g tou DOD Sev
feEpvVd TO Op1ax TTOU BiVEl O KATATKEVAOTIS.

- DTG €idape ammo@aoioaus va EYKATaoTROOUNE 4 OUOCWPEUTEG Twy S9Ah
HE nuepnara nun DOD=0.5

- Yrrohoyioape, o1o 7° Briua tng peBOBou Twy Ah OT NUEPNGIWS aTmaiTouvTal

52.08Ah evwy n OAKKA YwpnTKOTNTA TwWY OCUOTWPEUTWY Eivai 236Ah.

ETropévwg 10 TTO00CTO EKPOPTIONS OF KIG NUEPQA EiVAI

52 084h
23640

YEYOVOG TTOU EUPICKETAI EVTOC Twv Opiwv Tou 50% trou Jivel 0 KATAOKEUATTNS.

=0.22722%

« To oUCTAHAG TwWY 4 CUTCWPEUTWY TTOU ETAEEQpE, KQI Eival CuvDEDEPEVOI EV
OEIPA £XEI CUVOMKN XwpnTikoTATa 236Ah ka1 &iaBéopn: 0.8x236Ah=188.8Ah
Tou uTepPaivel kard éva oAU kaAd Opio aogaigiac Ta 156.25Ah TTOU
ararouvral va cival Sigéoipa va KaAUWouv TIC avaykeS Twy QOpTiwv yia
auToBUVaHIa 3 NUEPUIV.

AvamiuEn povriAuy Sragracerdynan PV-ouoTnpdrun yio kAU NASKTNKWY @OPTILOV KaToKag 102




« H péyiotn ex@opTion ammd 10 cUCTNHA auTd TWy 4 CUTOWPEUTWY Ba sivar:
156.25AN/236Ah= 0.662 ] 66.2%

TIUA Trou gival pikpoTEpn Tou 80% yia Toug BABIGC EKPOPTIONG CUCGOWPEUTEC
KQl TOUTO EYYUATaIl YIA TO oUOTNHA peyaAuTepn Sidpkeia Jwiic.

AITTTUEn povidAwy SeCcoTamoASYTIOTY PV-OUTTNPATWY YIE XTAUYT NALKTOKWY POPTRUY KATOKIGG 103



MAPAPTHMA |




MONTEAO IEXYE TAXH AIATTAZEID an). 'BAPOL TIMH

(WATTS) (VOLTS) (US DOLLARS) |
ASE Eofi'rﬁf_Eo_ " 172 | 380x178x20 lals  $29500
ASE100-ATF/17 100 170  380x17.8x20 26lbs  $57000
ASE100ATF/34 100 344  380x178x20 26lbs  $570.00
ASE 285.DG/17 285 170 | 745x505x20 107lbs  $1,700.00
'ASE285DG/S0 285 505  745x505x2.0 107lbs . $1,700.00
"ASE3060-DG/17 - 300 172  745x505x20 107ibs  $183000
ASE 300-DG/50 300 51.0 | 745x505x2.0 1071bs  $1,800.00

Mivakac 1,4; XapakIMPIoTIKG GTOIXEIR VI HEPIKG QWTOROATAIKG OTOIKEI TNC.
eraipiag ASE Americas

' IZXYL TAZH TIMH
MAEaD (WATTS) (VOLTS) AIAZTAZELE @N) |0\ pox (US DOLLARS)
C AP20 120 169 | S58.1x260x22 261lbs  $70000
~ APJ5 75 170  472x207x14 18.11lbs mn'an_ =%
AP-55 55 167  306x260x14 164lbs  $350.00

I']lvam(; 1.5: Xapax'rnpio'nm CTOIXEIO YIa papma QWTORBOATaIKG cﬁouxéna me
eTaipiag Astropower

| IEZXYEL TAZH TIMH
MONTEAO AIAZTAZEIE BAPOX
(WATTS) (VOLTS) o (US DOLLARS)
e S S N g 155_"_1'39':&45:‘138 T 14 s17000
E-64 64 1595317 26x45x138 23 $315.00

Mivakac 1.6; XapaxkTnpioTikG GTOIXEIa YIa HEPIKA PWTOBOATAIKA CTOIXEIA TNC
graipiag Evergreen

" MONTEAO  ITIXYT TATH AIATTATEIT (IN) BAPOT  TIMH
(WATTS) (VOLTS) (US DOLLARS)

PW-1000 95 340 5256x2650x0098 235Ibs  $540.00
T PW-7S0 75 170 4870x2189x096 175Ibs  $430.00
T PWXS500 | 49 170 3965x18.19x15 220lbs  $30000

Mivakac 1.7 Xapcxxmplcmm OTOIXEIQ YIa HEPIKG quroﬁohralm OTOIXEIQ TNS
eTaipiac Photowatt




IEXYZ TAZH | T TIMH

MONTEAO (WATIS)‘(VOL rs) AIATTAZEL: (lN) BAPOT | S DOLLARS)

T se1I8 18 17.0  2490x1080x220 7lbs  $235.00
 SP36 | 36 | 170 2490x2080x220 12lbs  $273.00
~ SPIS | 75 | 170 4730x2080x220 20Ibs  $46900

Nivakag 1. 8: Xupamr]prcmxa OTOlXEIC! YIG pt:pmc: qquoBoATcxma oToIxEia Tr|g
eTaipiag Siemens

IEXYE = TASH TIMH
MONTEAO o (voLTs) ATAZTAZELZ(IN) BAPOE b s
- SM6. 6 | 150  13.00x690x140 4lbs  $10620
SM10 10 | 163 1420x13.00x140 6lbs  $169.00
SM20 20 145 2230x1290x140; Olbs | $26460

" SM46 46 146 4270x13.00x130 15Fbs  $359.10
SM50H 50 159 4800x1300x130 l6lbs  $341.70
SMS5 55 174 5090x1300x130 16ibs  §$357.85

" sMss3 | 55 174 (5090x13.00x130 161bs $42120
. SM110 110 175 5200x2598x2.13 28Ibs  $860.00
" SMI11024 | 110 | 350 52.00x2598x2.13 28lbs  $860.00

TNivakac 1.9: XapaxTnpioTIKG OTOIKEID YIa HEPIKG PWTOBOATAIKA CTOIXEIQ TN
gTaipiag Siemens

MONTEAO IEXYE ' TATH | AIASTATEIZ (IN) BAPOZX TIMH

(WATI‘S) (VOLTS) (US DOLLARS)
~ SR50 50 17 308x234x22  131lbs $316.00
SR100 100 17.7 500x234x22 241bs $612.00

Mivakag 1.10; XapaKkImpioTIKG CTOIXEIT YIG HEPIKG PWTOBOATAIKG OTOIXEIA TNG
eraipia¢ Siemens



i et |r
MONTEAO E(“ixg) (:3535) AIAZTAZELE (IN) 'iBAPOE o nT(l::LBARS) |
ST5 57 | 188 | 129x81x14  5lbs | S1900
~ STI0 10 | 188  120x1525x14 | 9lbs | $13600
TSm0 20| 156 | 129x2950x13  I20bs | $24000
ST | 38 | 166 | 130x509x13  20ls  $32000

Mivakag 1.11: XGPGKTFIPIOTIKG O'TOI)(SIG YIG pspmc cprOBoATmm oToIXEiQ Tng
eTaipiag Siemens

- i | . |
MONTEAO | - | TARH | AIAETAZEIE (IN) BAPOE T(IUH;H
(WATTS) | (VOLTS) |

| | | DOLLARS)
US-32 I R T 3 o B inibs' $230.00
Usaz | 42 | 165 | 538x292x125 l4lbs 32000
USe4 | 64 | 165 | 365x292x125  200bs  $39500

Mivakag 1.12: char.mplcmm OTOIXEIT yIa HEPIKG cproBoATch OTOIXEIQ TNG
etraipiag Uni-sotar

MONTEAO (WATTS) !
U - Universal Mount, D - Direct Mount, S D )
M - MuktiMount Frame

s sx—ssnm s 5378 00

X-60U SX-60U, 60 Watts, 3.56 Amps $341.00

SX60-D SX-60D, 60 Watts, 3.56 Amps -$341.00
sx-ssu,,ss-wm 333 Agpll s s

S RIS - R — S S —
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TAZH

PVX-1248 12
Pvx-1260 | 12 |
P
‘rpi\rri-x-za; | ;2
:wx-n;- 12
zoon | 12
1220 12
1:‘2’:5-H 12
—s

PVX-6190 ©

MONTEAO TAIH

u
% s
% 6
=

" XOPHTIKOTHTA ' XOPHTIKOTHTA

" TIMMH IE
-] @ ATAYTATEILE (IN) BAPOX us
20 .QPEI (_AH)_ _100 .QPEI (AH) = = 2 D_OLLA_RS
33 38 7. 717"25118 X 24 1bs $80.00
= [7.71 %538 % boom |l oo con
40 45_ e 29 lbs $89.00
9.43 x 5.45 x |
48 _ 55 3.5 35 Ibs $107.oo_
o .  H0.24%x6.61x TS
60 70 _ oo 42 IPi $134. oo‘
~ [12.04 x 6.60 x |
_ 72 - 86 B oG 52 Ibs 5152 00
10 24 x 6. 61 x
_ 80»7_ 97 0.29 56 Ibs | $17o 00
1293 x6.75 x|
85 102 s 61 Ibs | $175 00
100 115 12.04 x 6.60 X (g o <150 00
2 4 9.29 : =
12.93 x 6.75 x| '
105 130 hey 169 Ibs ' szoe.oo
i bies  20.75 x 8.71 x| 135
210 265 ot he [$376: 00
20.72 x 10.94 162
255 300 £ 10.23 e 5443 00
100 115 8.99 X 6.82 X 35 1nc 165 00
%060 "7 B
10.27 x 7.10 X
180 210 10.89 63 Ibs $193.00
XOPHTIKOTHTA XCOPHTIKOTHTA TIMH ZE
©® AIAITAYEIX {IN) BAPOIX us
20 RPEX (ANH) 100 QPEX (AH) DOLLARS
15.75x9.75x 230
1104 1379 24 7¢ s $740.00
2200 x 8.25x 221
546 682 18 78 ibs $550.00
22.00x9.75 x 271
683 854 18 75 b $688.00
820 1025  22:00x11.25 318 | 450 5

x 18.25 lbs
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PR 1800-12 PROsme 1800 with AC hard wire $1,008.00

PROsine 1800, with AC hardwire and

__ transfer switch Sl,mq.oo




B L e A e
T | e - s il

Ty BiOicd qw_

o ﬁpﬁw—-wm

$1,595. 00




MONTEAO | XAPAKTHPIZTIKA METATPONEQN

!
|
i
|

=
MONTEAOQ 1 mmmmm M‘E]‘ATPOIIEQN !
. ! ® - TYmOYTS = US DOLLARS
I v L . i

T r TIMH i
l

TSSI2SB  TS812SB, with Charger and Transfer Relay  $595.00
TS412E TS4JZE,400va 12vde Input, 230vac 50hzou: ’




US DOLLARS







. 893.00

$574.00

$187.00

$99.00




'8 Amp 12 VDC, multi stage, PWM solar
' charge controller with low voltage
disconnect & 3 LEDs

o=
¢
~

8 Amp 24 VDC, multi stage, PWM solar
TC8-24 charge controller with low voltage
disconnect & 3 LEDs

$79.00

12 Amp 12 VDC, multi stage, PWM
solar charge controller AND DC load
controller, with status LED, LVD,
electronic overcurrent protection and
adjustable setpoints.

2,
[ %]

S

$110.00

‘Bulk packed C12 controllers (quantity of

C12/20 . 20 mndividually packed in a single box)

: (3100 ea.)
|

$2.000.00

- 12 Amp 12 VDC, multims-t_age, PWM
| solar charge controller with low voltage
disconnect & 3 LEDs

TC12-12

385.00

TC12-24 solar charge controller with low voltage

[

| cor

‘l 12 Amp 24 VDC, multi stage, PWM
| disconnect & 3 LEDs

385.00

' 25 Amp 12 or 24 VDC field selectable,
'muln stage, PWM solar charge controller
TC25 OR DC load controller, conduit ready,
. excellent replacement for the older C30
& C30A

$119.00

40 Amp 12, 24 or 48 VDC field
selectable, multi stage, PWM solar
C40 charge controller OR DC load controller,
QR diversion controller, with status
LED, electronic overcurrent protection
60 Amp 12, 24 or 48 VDC field
selectable, multi stage, PWM solar
charge controller OR DC load controller
OR diversion controller with electronic
TC60 overcurrent protection, manual and
automatic equalization mode, adjustable
setpoints and 10 LED bar graph for
battery state of charge. Includes 60 Amp
PV array breaker/disconnect.

i
i
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$195.00

$529.00
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KYOTO PROTOCOL TO THE
UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE

The Parties to this Protocol,

Being Parties to the United Nations Framework Convention on Climate Change,
hereinafter referred to as "the Convention',

In pursuit of the uitimate objective of the Convention as stated in its Article 2,

Recalling the provisions of the Convention,

Being guided by Article 3 of the Convention,

Pursuant to the Berlin Mandate adopted by decision 1/CP.1 of
the Conference of the Parties to the Convention at its first session,

Have agreed as follows:
Article 1

For the purposes of this Protocol, the definitions contained in Article 1 of the
Convention shall apply. In addition:

1. "Conference of the Parties” means the Conference of the Parties to the Convention.

2. "Convention” means the United Nations Framework Convention on Climate Change,
adopted in New York on 9 May 1992.

3. "Intergovemmental Panel on Climate Change” means the Intergovermmental Panel on
Climate Change established in 1988 jointly by the World Meteorological Organization and the
United Nations Environment Programme.

4. "Montreal Protocol” means the Montreal Protocol on Substances that Deplete the
Ozone Layer, adopted in Montreal on 16 September 1987 and as subsequentiy adjusted
and amended

5. "Parties present and voting" means Parties present and casting an affirmative or

negative vote.
6 "Party” means, unless the context otherwise indicates, a Party to this Protocol.

7. "Party included in Annex | means a Party included in Annex | to the Convention, as
may be amended, or a Party which has made a notification under Article 4, paragraph 2(g).
of the Convention.



Article 2

1. Each Party included in Annex |, in achieving its quantified emission limitation and
reduction commitments under Article 3, in order to promote sustainable development, shall:

(a) Implement and/or further elaborate policies and measures in accordance
with its national circumstances, such as;

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

Enhancement of energy efficiency in relevant sectors of the
national economy :

Protection and enhancement of sinks and reservoirs of greenhouse
gases not controlled by the Montreal Protocol, taking into account its
commitments under relevant intemational environmental agreements;
promotion of sustainable forest management practices, afforestation
and reforestation;

Promotion of sustainabie forms of agnculture in light of climate
change considerations;

Research on, and promotion, development and increased use of, new

and renewable forms of energy, of carbon dioxide sequestration
technologies and of advanced and innovative environmentally sound
technologies;

Progressive reduction or phasing out of market imperfections, fiscal
incentives, tax and duty exemptions and subsidies in all greenhouse
gas emitting sectors that run counter to the objective of the
Convention and application of market instruments;

Encouragement of appropnate reforms in relevant sectors aimed at
promoting policies and measures which limit or reduce emissions of
greenhouse gases not controlled by the Montreal Protocol;

Measures to limit and/or reduce emissions of greenhouse gases not
controlled by the Montreal Protocol in the transport sector,

(viii)  Limitation and/or reduction of methane emissions through recovery
and use in waste management, as well as in the production. transport
and distribution of energy;

{b) Cooperate with other such Parties to enhance the individua! and combined

effectiveness of their policies and measures adopted under this Article, pursuant to Article 4,
paragraph 2(e)(i), of the Convention. To this end, these Parties shall take steps to share their
experience and exchange information on such policies and measures, including developing
ways of improving their comparability, transparency and effectiveness. The Conference of



Parties serving as the meeting of the Parties to this Protocol shall, at its first session or as
soon as practicable thereafter, consider ways to facilitate such cooperation, taking into
account all relevant information.

2. The Parties included in Annex | shall pursue limitation or reduction of emissions of
greenhouse gases not controlled by the Montreal Protocol from aviation and marine bunker
fuels, working through the Intemational Civil Aviation Organization and the Intemational
Maritime Organization, respectively.

3. The Parties included in Annex | shall strive to implement policies and measures under
this Article in such a way as to minimize adverse effects, including the adverse effects of
cimate change, effects on intemational trade, and social, environmental and economic
impacts on other Parties, especially developing country Parties and in particular those
identified in Article 4, paragraphs 8 and 9, of the Convention, taking into account Article 3 of
the Convention. The Conference of the Parties serving as the meeting of the Parties to this
Protocol may take further aclion, as appropnate, to promote the implementation of the
provisions of this paragraph.

4 The Conference of the Parties serving as the meeting of the Parties to this Protocol, if
it decides that it would be beneficial to coordinate any of the policies and measures in
paragraph 1(a) above, taking into account different national circumstances and potential
effects, shall consider ways and means to elaborate the coordination of such policies and
MeasLres.

Article 3

1. The Parties included in Annex | shall, individually or jointly, ensure that their aggregate
anthropogenic carbon dioxide equivalent emissions of the greenhouse gases listed in Annex
A do not exceed their assigned amounts, calculated pursuant to their quantified emission
limitation and reduction commitments inscribed in Annex B and in accordance with the
provisions of this Article, with a view to reducing their overall emissions of such gases by at
least S per cent below 1990 levels in the commitment penod 2008 to 2012

2 Each Party included in Annex | shall, by 2005, have made demonstrable progress
in achieving its commitments under this Protocol.

3 The net changes in greenhouse gas emissions by sources and removals by sinks
resulting from direct human-induced land-use change and forestry activities, limited to
afforestation, reforestation and deforestation since 1990, measured as verifiable changes in
carbon stocks in each commitment period, shall be used to meet the commitments under
this Article of each Party included in Annex | The greenhouse gas emissions by sources
and removals by sinks associated with those activities shall be reported in a transparent
and verifiable manner and reviewed in accordance with Arlicles 7 and 8.

4 Prior to the first session of the Conference of the Parties serving as the meeting of
the Parties to this Protocol, each Party included in Annex | shall provide, for consideration
by the Subsidiary Body for Scientific and Technological Advice, data to establish its fevel of
carbon stocks in 1990 and to enable an estimate to be made of is changes in carbon

stocks in subsequent years.



The Conference of the Parties serving as the meeting of the Parties to this Protocol shall, at
its first session or as soon as practicable thereafter, decide upon modalities, rules and
guidelines as to how, and which, additional human - induced activities related to changes in
greenhouse gas emissions by sources and removals by sinks in the agricuitural soils and
the land - use change and forestry categories shall be added to, or subtracted from, the
assigned amounts for Parties included in Annex |, taking into account uncertainties,
transparency in reporting, verifiability, the methodological work of the Intergovernmental
Panel on Climate Change, the advice provided by the Subsidiary Body for Scientific and
Technological Advice in accordance with Article 5 and the decisions of the Conference of
the Parties. Such a decision shall apply in the second and subsequent commitment periods.
A Party may choose to apply such a decision on these additional human-induced activities
for its first commitment period, provided that these activities have taken place since 1990.

S. The Parties inciuded in Annex | undergoing the process of transition to a market
economy whose base year or period was established pursuant to decision S/CP.2 of the
Conference of the Parties at its second session shall use that base year or period for the
implementation of their commitrnents under this Article. Any other Party included in Annex!
undergoing the process of transition o a market economy which has not yet submitted its
first national communication under Articde 12 of the Convention may also notify the
Conference of the Parties serving as the meeting of the Parties to this Protocol that it
intends to use an historical base year or period other than 1990 for the implementation of
its commitments under this Article. The Conference of the Parties serving as the meeting of
the Parties to this Protocol shall decide on the acceptance of such notification.

6. Taking into account Article 4, paragraph 6, of the Convention, in the implementation
of their commitments under this Protocol other than those under this Article, a certain
degree of flexibility shall be allowed by the Conference of the Parties serving as the meeting
of the Parties to this Protocol to the Parties included in Annex | undergoing the process of
transition to a market economy.

7. in the first quantified emission limitation and reduction commitment period, from 2008
to 2012, the assigned amount for each Party included in Annex | shall be equal to the
percentage inscribed for it in Annex B of its aggregate anthropogenic carbon dioxide
equivalent emissions of the greenhouse gases listed in Annex A in 1990, or the base year or
period determined in accordance with paragraph 5 above, multiplied by five. Those Parties
included in Annex | for whom land-use change and forestry constituted a net source of
greenhouse gas emissions in 1990 shall include in their 1990 emissions base year or period
the aggregate anthropogenic carbon diaxide equivalent emissions by sources minus
removals by sinks in 1990 from land-use change for the purposes of calculating their
assigned amount.

8. Any Party included in Annex | may use 1835 as its base year for hydrofluorocarbons,
perfluorocarbons and sulphur hexafluoride, for the purposes of the calculation referred to in
paragraph 7 above.

9. Commitments for subsequent periods for Parties included in Annex | shall be
established in amendments to Annex B to this Protocol, which shall be adopted in
accordance with the provisions of Article 21, paragraph 7.



The Conference of the Parties serving as the meeting of the Parties to this Protocol shall
initiate the consideration of such commitments at least seven years before the end of the
first commitment period refemred to in paragraph 1 above.

10. Any emission reduction units, or any part of an assigned amount, which a Party
acquires from another Party in accordance with the provisions of Article 6 or of Article 17
shall be added to the assigned amount for the acquiring Party.

11. Any emission reduction units, or any part of an assigned amount, which a Party
transfers to another Party in accordance with the provisions of Article 6 or of Article 17 shall
be subtracted from the assigned amount for the transferring Party.

12. Any certified emission reductions which a Party acquires from another Party in
accordance with the provisions of Article 12 shall be added to the assigned amount for the

acquinng Party.

13.  Ifthe emissions of a Party included in Annex | in a commitment period are less than
its assigned amount under this Article, this difference shall, on request of that Party, be
added to the assigned amount for that Party for subsequent commitment periods.

14.  Each Party included in Annex | shall strive to implement the commitments mentioned
in paragraph 1 above in such a way as to minimize adverse sociai, environmental and
economic impacts on developing country Parties, particularly those identified in Article 4,
paragraphs 8 and 9, of the Corvention. In line with relevant decisions of the Conference of
the Parties on the implementation of those paragraphs, the Conference of the Parties
serving as the meeting of the Parties to this Protocol shall, at its first session. consider
what actions are necessary to minimize the adverse effects of climate change and/or the
impacts of response measures on Parties referred to in those paragraphs. Amoeng the
issues to be considered shail be the establishment of funding, insurance and transfer of
technology.

Article 4

1. Any Parties included in Annex | that have reached an agreement to fulfil their
commitments under Article 3 jointly, shall be deemed to have met those commitments -
provided that their total combined aggregate anthropogenic carbon dioxide equivalent
emissions of the greenhouse gases listed in Annex A do not exceed their assigned amounts
calculated pursuant to their quantified emission limitation and reduction commitments
inscribed in Annex B and in accordance with the provisions of Article 3. The respective
emission level allocated to each of the Parties to the agreement shall be set out in that

agreement

2. The Parties to any such agreement shall notify the secretanat of the terms of the
agreement on the date of deposit of their instruments of ratification, acceptance or
approval of this Protocol, or accession thereto. The secretanat shall in tum inform the
Parties and signatories to the Convention of the terms of the agreement.



3. Any such agreement shall remain in operation for the duration of the commitment
period specified in Article 3, paragraph 7.

4 if Parties acting jointly do so in the framework of, and together with, a regional
economic integration organization, any alteration in the composition of the organization after
adoption of this Protocol shall not affect existing commitments under this Protocol. Any
alteration in the composition of the organization shali only apply for the purposes of those
commitments under Article 3 that are adopted subsequent to that alteration.

5 In the event of failure by the Parties to such an agreement to achieve their total
combined level of emission reductions, each Party to that agreement shall be responsible
for its own level of emissions set out in the agreement.

6. if Parties acting jointly do so in the framework of, and together with, a regional
economic integration organization which is itself a Party to this Protocol, each member State
of that regional economic integration organization individually, and together with the regional
economic integration organization acting in accordance with Article 24, shall, in the event of
failure to achieve the total combined level of emission reductions, be responsible for its level
of emissions as notified in accordance with this Article.

Article 5

1. Each Party included in Annex | shall have in place, no later than one year prior to the
start of the first commitment period, a national system for the estimation of anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not controlled by the
Montreal Protocol. Guidelines for such national systemns, which shall incorporate the
methodologies specified in paragraph 2 below, shall be decided upon by the Conference of
the Parties serving as the meeting of the Parties to this Protocol at its first session.

2. Methodologies for estimating anthropogenic emissions by sources and removals by
sinks of aill greenhouse gases not controlled by the Montreal Protocol shall be those
accepted by the Intergovemmental Panel on Climate Change and agreed upon by the
Conference of the Parties at its third session. Where such methodologies are not used,
appropnate adjustments shall be applied according to methodologies agreed upon by the
Conference of the Parties serving as the meeting of the Parties to this Protocol at its first
session. Based on the work of, inter alia, the Intergovermmental Panei on Climate Change
and advice provided by the Subsidiary Body for Scientific and Technological Advice, the
Conference of the Parties serving as the meeting of the Parties to this Protocoi shall regularty
review and, as appropriate, revise such methodologies and adjustments, taking fully into
account any relevant decisions by the Conference of the Parties. Any revision to
methodologtes or adustments shall be used only for the purposes of ascertaining
compliance with commitments under Article 3 in respect of any commitment period adopted
subsequent to that revision.

3. The global warming potentials used to calculate the carbon dioxide equivalence of
anthropogenic emissions by sources and removals by sinks of greenhouse gases listed in
Annex A shall be those accepted by the Intergovemmental Panel on Climate Change and
agreed upon by the Conference of the Parties at its third session. Based on the work of,

inter ala, the Intergovernmental Panel on Climate Change and advice provided by the



Subsidiary Body for Scientific and Technological Advice, the Conference of the Parties
serving as the meeting of the Parties to this Protocol shall regularly review and, as
appropriate, revise the global warming potertial of each such greenhouse gas, taking fully
into account any relevant decisions by the Conference of the Parties. Any revision to a
global warming potential shall apply only to commitments under Artide 3 in respect of any

commitment period adopted subsequent to that revision.
Article 6

1. For the purpose of meeting its commitments under Article 3, any Party included in
Annex | may transfer to, or acquire from, any other such Party emission reduction units
resufting from projects aimed at reducing anthropogenic emissions by sources or enhancing
anthropogenic removals by sinks of greenhouse gases in any secior of the economy,
provided that

(a)  Any such project has the approval of the Parties involved;

(b) Any such project provides a reduction hi emissions by sources, or an
enhancement of removals by sinks, that is additonal to any that would otherwise ocaur,

{c) It does not acquire any emission reduction units if it is not in compliance with
its obligations under Articles 5 and 7; and

(d) The acquisition of emission reduction units shall be supplemental to domestic
actions for the purposes of meeting commitments under Article 3.

2. The Corference of the Parties serving as the meeting of the Parties to this Protocol!
may, at its first session or as soon as practicable thereafter, further elaborate guidelines for
the implementation of this Article, including for verification and reporting.

3 A Party included in Annex | may authorize legal entities to participate, under its
responsibility, hi actions leading to the generation, transfer or acquisition under this Article of
emission reduction units.

4. If a question of implementation by a Party included hi Annex | of the requirements
referred to in this Article is identified hi accordance with the relevant provisions of Articie 8,
transfers and acquistions of emission reduction units may cortinue to be made after the
question has been identified, provided that any such units may not be used by a Party to
meet its commitments under Article 3 until any issue of compliance is resolved.

Article 7

1 Each Party included in Annex | shall incorporate in its annual inventory of
anthropogenic emissions by sources and removals by sinks of greenhouse gases not
controlied by the Montreal Protocol, submitted hi accordance with the relevant decisions of
the Conference of the Parties, the necessary supplementary information for the purposes of
ensuring compliance with Article 3, to be determined in accordance with paragraph 4
below.



2. Each Party included in Annex | shall incorporate in its national communication,
submitted under Article 12 of the Convention, the supplementary information necessary
to demonstrate compliance with its commitments under this Protocol, to be determined
in accordance with paragraph 4 below.

3. Each Party included in Annex | shall submit the information required under
paragraph 1 above annually, beginning with the first inventory due under the Convention
for the first year of the commitment period after this Protocol has entered into force for
that Party. Each such Party shall submit the information required under paragraph 2
above as part of the first national communication due under the Convention after this
Protocol has entered into force for it and after the adoption of guidelines as provided for
in paragraph 4 below. The frequency of subsequent submission of information required
under this Article shall be determined by the Conference of the Parties serving as the
meeting of the Parties to this Protocol, taking into account any timetable for the
submission of national communications decided upon by the Conference of the Parties.

4 The Conference of the Parties serving as the meeting of the Parties to this
Protocol shall adopt at its first session, and review periodically thereafter, guidelines for
the preparation of the information required under this Article, taking into account
guidelines for the preparation of national communications by Parties included in Annex|
adopted by the Conference of the Parties. The Conference of the Parties serving as the
meeting of the Parties to this Protocol shall also, prior to the first commitment penrod,
decide upon modalities for the accounting of assigned amounts.

Article 8

1. The information submitted under Article 7 by each Party included in Annex | shall
be reviewed by expert review teams pursuant to the relevant decisions of the
Conference of the Parties and in accordance with guidelines adopted for this purpose by
the Conference of the Parties serving as the meeting of the Parties to this Protocol
under paragraph 4 below. The information submitted under Article 7, paragraph 1, by
each Party included in Annex | shall be reviewed as part of the annual compilation and
accounting of emissions inventories and assigned amounts. Additionally, the information
submitted under Article 7, paragraph 2, by each Party included in Annex | shall be
reviewed as part of the review of communications.

2. Expen review teams shall be coordinated by the secretariat and shail be
composed of experts selected from those nominated by Parties to the Convention and,
as appropriate, by intergovermmental organizations, in accordance with guidance
provided for this purpose by the Conference of the Parties.

3. The review process shall provide a thorough and comprehensive technical
assessment of all aspects of the implementation by a Party of this Protocol. The expent
review teams shall prepare a report to the Conference of the Parties serving as the
meeting of the Parties to this Protocol, assessing the impiementation of the
commitments of the Party and identifying any potential problems in, and factors
influencing, the fulfilment of commitments. Such reports shaill be circulated by the
secretariat to all Parties to the Convention.



The secretanat shall list those questions of implementation indicated in such reports for
further consideration by the Conference of the Parties serving as the meeting of the
Parties to this Protocol.

4, The Conference of the Parties serving as the meeting of the Parties to this
Protocol shall adopt at its first session, and review periodically thereafter, guidelines for
the review of implementation of this Protocol by expert review teams taking into
account the relevant decisions of the Conference of the Parties.

5. The Conference of the Parties serving as the meeting of the Parties to this
Protocol shall, with the assistance of the Subsidiary Body for Implementation and, as
appropriate, the Subsidiary Body for Scientific and Technological Advice, consider;

(a) The information submitted by Parties under Article 7 and the reports of
the expert reviews thereon conducted under this Article; and

(D) Those questions of implementation listed by the secretariat
under paragraph 3 above, as well as any questions raised by Parties.

6. Pursuant to its consideration of the information referred to in paragraph 5
above, the Conference of the Parties serving as the meeting of the Parties to this
Protocol shall take decisions on any matter required for the implementation of this
Protocol.

Article 9

1. The Conference of the Parties serving as the meeting of the Parties to this
Protocol shall periodically review this Protocol in the light of the best available scientific
information and assessments on climate change and its impacts, as well as relevant
technical, social and economic information. Such reviews shall be coordinated with
pertinent reviews under the Convention, in particular those required by Article 4,
paragraph 2(d), and Article 7, paragraph 2(a), of the Convention. Based on these
reviews, the Conference of the Parties serving as the meeting of the Parties to this
Protocol shall take appropriate action.

2. The first review shall take place at the second session of the Conference of the
Parties serving as the meeting of the Parties to this Protocol. Further reviews shall take
place at regular intervals and in a timely manner.

Article 10

All Parties, taking into account their common but differentiated responsibilities
and then- specific national and regional development priorities, objectives and
circumstances, . without introducing any new commitments for Parties not included in
Annex | but reaffirming existing commitments under Article 4, paragraph 1. of the
Convention, and continuing to advance the implementation of these commitments in
order to achieve sustainable development, taking into account Article 4, paragraphs 3, 5
and 7, of the Convention, shall:



() Formulate, where relevant and to the extent possible, cost-effective nationai
and, where appropriate, regional programmes to improve the quality of local emission
factors, activity data and/or models which reflect the socio-economic conditions of each
Party for the preparation and periodic updating of national inventories of anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not controlied by the
Monitreal Protocol, using comparable methodologies to be agreed upon by the Conference
of the Parties, and consistent with the guidelines for the preparation of national
communications adopted by the Conference of the Parties;

(b) Fommulate, implement, publish and regularty update national and, where
appropriate, regional programmes containing measures to mitigate climate change and
measures to facilitate adequate adaptation to climate change;

(i) Such programmes would, infer alia, concem the energy, transport
and industry sectors as well as agnculture, forestry and waste
management. Furthermore, adaptation technologies and methods for
improving spatial planning would improve adaptation to cimate
change; and

(ii) Parties included in Annex | shall submit information on action under
this Protocol, including national programmes, in accordance with
Article 7; and other Parties shall seek to include in their nationaj
communications, as gppropriate, information on programmes which
contain measures that the Party believes contribute to addressing
cimate change and its adverse impacts, mduding the abatement of
noreases in greenhouse gas emissions, and enhancement of and
removals by sinks, capacity building and adaptation measures;

(©) Cooperate in the promotion of effective modalities for the development,
application and diffusion of, and take all practicable steps to promote, facilitate and finance,
as appropriate, the transfer of, or access to, environmentally sound technologies, know-how,
practices and processes pertinent to climate change, in particular to developing countries,
including the formulation of policies and programmes for the effective transfer of
environmentally sound technologies that are publicly owned or in the public domain and the
creation of an enabling environment for the private sector, to promote and enhance the
transfer of, and access to, environmentally sound technologies;

(d)  Cooperate in scientific and technical research and promote the maintenance
and the development of systematic observation systems and development of data archives
to reduce uncertainties related to the climate system, the adverse impacts of climate change
and the economi¢ and social consequences of various response strategies, and promote
the development and strengthening of endogenous capacities and capabilities to participate
in intemational and intergovermmental efforts, programmes and networks on research and
systematic observation, taking into accourt Article 5 of the Convention,
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(e)  Cooperate in and promote at the intemational level, and, where appropriate,
using existing bodies, the development and implementation of education and training
programmes, inciuding the strengthening of national capacity buiiding, in particular human
and institutional capacities and the exchange or secondment of personnel to train experts in
this field, in particular for developing countries, and facilitate at the national level public
awareness of, and public access to information on, climate change. Suitable modalities
should be developed to implement these activities through the relevart bodies of the
Converttion, taking into account Article 6 of the Convention;

(f) Include in their national communications information on programmes and
activities undertaken pursuant to this Article in accordance with relevant decisions of the
Conference of the Parties; and

{s) Give full consideration, in implementing the commitments under this Article, to
Article 4, paragraph 8, of the Convention.

Article 11

1. In the implementation of Artide 10, Parties shall take into account the provisions of
Article 4, paragraphs 4, 5, 7, 8 and 9, of the Convention.

2. In the context of the implementation of Article 4, paragraph 1, of the Convention, in
accordance with the provisions of Article 4, paragraph 3, and Article 11 of the Convention,
and through the entity or entities entrusted with the operation of the financial mechanism of
the Convention, the developed country Parties and other developed Parties included in
Arnex |l to the Convention shall:

(a) Provide new and additional financial resources to meet the agreed full costs
incured by developing counry Parties in advancing the implementation of existing
commitments under Article 4, paragraph (@), of the Convention that are covered in Article
10, subparagraph (a), and

(b)  Also provide such financial resources, including for the transfer of technology,
needed by the developing country Parties to meet the agreed full incremental costs of
advancing the implementation of existing commitments under Article 4, paragraph 1, of the
Convention that are covered by Article 10 and that are agreed between a developing
country Party and the intemational entity or entities referred to in Article 11 of the
Convention, in accordance with that Article.

The implementation of these existing commitments shall take nto account the need for
adequacy and predictability in the flow of funds and the importance of appropnate burden
shanng among developed country Parties. The guidance to the entity or entities entrusted
with the operation of the financial mechanism of the Convention in relevant decisions of the
Conference of the Parties, including those agreed before the adoption of this Protocol, shall
apply mutafis mutandis to the provisions of this paragraph.
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3. The developed country Parties and other developed Parties in Annex Il to the
Convention may also provide, and developing country Parties avail themseives of,
financial resources for the impiementation of Article 10, through bilateral, regional and
other muitilateral channels.

Article 12
1. A clean development mechanism is hereby defined.

2. The purpose of the clean development mechanism shall be to assist Parties not
included in Annex | in achieving sustainable development and in contributing to the
Ultimate objective of the Convention, and to assist Parties included in Annex | in
achieving compliance with their quantified emission limitation and reduction commitrnents
under Article 3.

3. Under the clean development mechanism:;

(a) Parties not included in Annex | will benefit from project activities resulting
in certified emission reductions: and

(b) Parties included in Annex | may use the certified emission reductions
accruing from such project activities to contribute to compliance with part of their
quantified emission limitation and reduction commitments under Article 3, as determined
by the Conference of the Parties serving as the meeting of the Parties to this Protocol.

4. The clean development mechanism shall be subject to the authonty and
guidance of the Conference of the Parties serving as the meeting of the Parties to this
Protocol and be supervised by an executive board of the clean development
mechanism.

5. Emission reductions resulting from each project activity shall be certified by
operational entities to be designated by the Conference of the Parties serving as the
meeting of the Parties to this Protocol, on the basis of:

(a)  Voluntary participation approved by each Party involved,

{b) Real, measurable, and iong-term benefits related to the mitigation of
climate change: and

(¢)  Reductions in emissions that are additional to any that would occur in
the absence of the certified project activity.

6. The clean development mechanism shall assist in arranging funding of
certified project activities as necessary.
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7. The Corference of the Parties serving as the meeting of the Parties to this
Protocol shall, at its first session, elaborate modalities and procedures with the objective of
ensuring transparency, efficiency and accountability through independent auditing and
verification of project activities.

8. The Conference of the Parties serving as the meeting of the Parties to this
Protocol shall ensure that a share of the proceeds from certified project activities is used to
cover administrative expenses as well as to assist developing country Parties that are
particularly vulnerable to the adverse effects of climate change to meet the costs of
adaptation.

9. Participation under the clean development mechanism, including in activities
mentioned in paragraph 3(a) above and in the acquisition of certified emission reductions,
may involve private and/or public entities, and is to be subject to whatever guidance may
be provided by the executive board of the clean development mechanism.

10. Certified emission reductions obtained during the period from the year 2000 up to the
beginning of the first commitment period can be used to assist in achieving compliance in
the first commitment period.

Article 13

1. The Conference of the Parties, the supreme body of the Convertion, shall serve as
the meeting of the Parlies to this Protocol.

2 Parties to the Convention that are not Parties to this Protocol may participate as
observers in the proceedings of any session of the Conference of the Parties serving as the
meeting of the Parties to this Protocol. When the Conference of the Parties serves as the
meeting of the Parties to this Protocol, decisions under this Protocol shall be taken only by
those that are Parties to this Protocol.

3. When the Conference of the Parties serves as the meeting of the Parties to this
Protocol, any member of the Bureau of the Conference of the Parties representing a Party
to the Convention but, at that time, not a Party to this Protocol, shall be replaced by an
additional member to be elected by and from amongst the Parties to this Protocol.

4 The Conference of the Parties serving as the meeting of the Parties to this Protocol
shall keep under regular review the implementation of this Protocol and shali make, within its
mandate, the decisions necessary to promote its effective implementation. It shall perform
the functions assigned to it by this Protocol and shall.

(a) Assess, on the basis of all information made available to it in accordance with
the provisions of this Protocol, the implementation of this Protocol by the Parties, the overall
effects of the measures taken pursuant to this Protocol, in particular environmental,
economic and social effects as well as their cumulative impacts and the extent to which
progress towards the objective of the Convention is being achieved;
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(b)  Perodically examine the obligations of the Parties under this Protocol, giving
due consideration to any reviews required by Article 4, paragraph 2(d), and Article 7,
paragraph 2, of the Convention, in the light of the objective of the Convention, the
experience gained in its implementation and the evolution of scientific and technological
knowledge, and in this respect consider and adopt regular reports on the impiementation of
this Protocoli;

(c) Promote and facilitate the exchange of information on measures adopted by
the Parties to address climate change and its effects, taking into account the differing
circumstances, responsibilites and capabilites of the Parties and their respective
commitments under this Protocol:

(d) Facilitate, at the request of two or more Parties, the coordination of
measures adopted by them to address climate change and its effects, taking into account
the differing circumstances, responsibilities and capabilties of the Parties and their
respective commitments under this Protocol;

(e)  Promote and guide, in accordance with the objective of the Convention and
the provisions of this Protocol, and taking fully into account the relevant decisions by the
Corference of the Parties, the development and periodic refinement of comparable
methodologies for the effective implementation of this Protocol, to be agreed on by the
Conference of the Parties serving as the meeting of the Parties to this Protocol;

H Make recommendations on any matters necessary for the implementation of
this Protocol:

(9) Seek to mobilize additional financial resources in accordance with
Article 11, paragraph 2;

(h)  Establish such subsidiary bodies as are deemed necessary for
the impiementation of this Protoco,

() Seek and utilize, where appropriate, the services and cooperation of, and
information provided by, competent intemational organizations and intergovemmental and
non-governmental bodies; and

() Exercise such cther functions as may be required for the implementation of
this Protocol, and consider any assignment resulting from a decision by the Conference of
the Parties.

5. The rules of procedure of the Conference of the Parties and financial procedures
applied under the Convention shall be applied mutatis mutandis under this Protocol, except
as may be otherwise decided by consensus by the Conference of the Parties serving as the
meeting of the Parties to this Protocot.

6. The first session of the Conference of the Parties serving as the meeting of the
Parties to this Protocol shall be convened by the secretaniat in conjunction with the first
session of the Conference of the Parties that is scheduled after the date of the entry into
force of this
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Protocol. Subsequent ordinary sessions of the Conference of the Parties serving as
the meeting of the Parties to this Protocol shall be held every year and in conjunction
with ordinary sessions of the Conference of the Parties, unless otherwise decided by
the Conference of the Parties serving as the meeting of the Parties to this Protocol.

7. Extraordinary sessions of the Conference of the Parties serving as the meeting of
the Parties to this Protocol shall be held at such cther times as may be deemed necessary
by the Conference of the Parties serving as the meeting of the Parties to this Protocol, or at
the written request of any Party, provided that, within six months of the request being
communicated to the Parties by the secretariat, it is supported by at least one third of the
Parties.

8. The United Nations, its specialized agencies and the Intemational Atomic Energy
Agency, as well as any State member thereof or observers thereto not party to the
Convention, may be represented at sessions of the Conference of the Parties serving as the
meeting of the Parties to this Protoco! as observers. Any body or agency, whether national
or imtemational, govemmental or non-govemmental, which is qualified in matters covered by
this Protocol and which has informed the secretariat of its wish to be represented at a
session of the Conference of the Parties serving as the meeting of the Parties to this
Protocol as an observer, may be so admitted unless at least one third of the Parties present
object The admission and participation of observers shall be subject to the rules of
procedure, as referred to in paragraph 5 above.

Article 14

1. The secretarniat established by Article 8 of the Convention shall serve as the
secretariat of this Protocol.

2 Article 8, paragraph 2, of the Convention on the functions of the secretariat, and
Artice 8, paragraph 3, of the Convention on amangements made for the functioning of the
secretariat, shall apply mutatis mutandis to this Protocol. The secretanat shall, in addition,
exercise the funclions assigned to it under this Protocol.

Article 15

1. The Subsidiary Body for Scientific and Technological Advice and the Subsidiary Body
for Implementation established by Articles 9 and 10 of the Conventon shall serve as.
respectively, the Subsidiary Body for Scientific and Technological Advice and the Subsidiary
Body for Implementation of this Protocol. The provisions relating to the functioning of these
two bodies under the Convention shall apply mutatis mutandis to this Protocol. Sessions of
the meetings of the Subsidiary Body for Scentific and Technoiogical Advice and the
Subsidiary Body for implementation of this Protocol shall be held in conjunction with the
meetings of, respectively, the Subsidiary Body for Saentific and Technological Advice and
the Subsidiary Body for Implementation of the Converttion.

2 Partie’s to the Convention that are not Parties to this Protocol may participate as
observers in the proceedings of any session of the subsidiary bodies. When the subsidiary
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bodies serve as the subsidiary bodies of this Protocol, decisions under this Protocol
shall be taken only by those that are Parties to this Protocol.

3. When the subsidiary bodies established by Articles 9 and 10 of the Convention
exercise their functions with regard to matters concemning this Protoco!, any member of
the Bureaux of those subsidiary bodies representing a Party to the Convention but, at
that time, not a party to this Protocol, shall be replaced by an additional member to be
elected by and from amongst the Parties to this Protocol.

Article 16

The Conference of the Parties serving as the meeting of the Parties to this
Protocol shali, as soon as practicable, consider the application to this Protocol of, and
modify as appropriate, the multilateral consultative process referred to in Article 13 of
the Convention, in the light of any relevant decisions that may be taken by the
Conference of the Parties. Any multilateral consultative process that may be applied to
this Protocol shall operate without prejudice to the procedures and mechanisms
estabiished in accordance with Article 18.

Article 17

The Conference of the Parties shall define the relevant principles, modalities,
rules and guidelines, in particular for verification, reporting and accountability for
emissions trading. The Parties included in Annex B may participate in emissions trading
for the purposes of fulfilling their commitments under Article 3. Any such trading shall be
supplemental to domestic actions for the purpose of meeting quantified emission
limitation and reduction commitments under that Article.

Article 18

The Conference of the Parties serving as the meeting of the Parties to this
Protocol shall, at its first session, approve appropriate and effective procedures and
mechanisms to determine and to address cases of non-compliance with the provisions
of this Protocol, including through the development of an indicative list of consequences,
taking into account the cause, type, degree and frequency of non-compliance. Any
procedures and mechanisms under this Article entailing binding consequences shal! be
adopted by means of an amendment to this Protocol.

Article 19

The provisions of Article 14 of the Convention on settlement of disputes shall
apply mutatis mutandis to this Protocol.

Article 20
1. Any Party may propose amendments to this Protocol.
2, Amendments to this Protocol shall be adopted at an ordinary session of the

Conference of the Parties serving as the meeting of the Parties to this Protocol. The
text of
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any proposed amendment to this Protocol shall be communicated to the Parties by the
secretariat at least six months before the meeting at which it is proposed for adoption.
The secretariat shall also communicate the text of any proposed amendments to the
Parties and signatories to the Convention and, for information, to the Depaositary.

3. The Parties shall make every effort to reach agreement on any proposed
amendment to this Protocol by consensus. if all efforts at consensus have been
exhausted, and no agreement reached, the amendment shall as a last resort be
adopted by a three-fourths majority vote of the Parties present and voting at the
meeting. The adopted amendment shall be communicated by the secretariat to the
Depositary, who shall circulate it to all Parties for their acceptance.

4, Instruments of acceptance in respect of an amendment shall be deposited with
the Depositary. An amendment adopted in accordance with paragraph 3 above shall
enter into force for those Parties having accepted it on the ninetieth day after the date
of receipt by the Depositary of an instrument of acceptance by at least three fourths of
the Parties to this Protocol.

5. The amendment shall enter into force for any other Party on the ninetieth day after
the date on which that Party deposits with the Depositary its nstrument of acceptance
of the said amendment.

Article 21

1. Annexes to this Protocol shall foorm an integral part thereof and, uniess
otherwise expressly provided, a reference to this Protocol constitutes at the same time
a reference to any annexes thereto. Any annexes adopted after the enftry into force of
this Protocol shall be restricted to lists, forms and any other material of a descriptive
nature that is of a scientific, technical, procedural or administrative character.

2, Any Party may make proposals for an annex to this Protocol and may
propose amendments to annexes to this Protocol.

3. Annexes to this Protocol and amendments to annexes to this Protocol shall be
adopted at an ordinary session of the Conference of the Parties serving as the meeting
of the Parties to this Protocol. The text of any proposed annex or amendment to an
annex shall be communicated to the Parties by the secretaniat at least six months
before the meeting at which it is proposed for adoption. The secretariat shall also
communicate the text of any proposed annex or amendment to an annex to the
Parties and signatories to the Convention and, for information, to the Depositary.

4, The Parties shall make every effort to reach agreement on any proposed annex
or amendment to an annex by consensus. if all efforts at consensus have been
exhausted, and no agreement reached, the annex or amendment to an annex shall as
a last resort be adopted by a three-fourths majority vote of the Parties present and
voting at the meeting. The adopted annex or amendment to an annex shall be
communicated by the secretariat to the Depositary, who shall circulate it to all Parties
for their acceptance.
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5. An annex, or amendment to an annex other than Annex A or B, that has been
adopted in accordance with paragraphs 3 and 4 above shall enter into force for all
Parties to this Protocol six months after the date of the communication by the
Depositary to such Parties of the adoption of the annex or adoption of the amendment
to the annex, except for those Parties that have notified the Depositary, in writing, within
that period of their non-acceptance of the annex or amendment to the annex The
annex or amendment to an annex shall enter into force for Parties which withdraw their
notification of non-acceptance on the ninetieth day after the date on which withdrawal of
such notification has been received by the Depositary.

6. If the adoption of an annex or an amendment to an annex involves an amendment
to this Protocol, that annex or amendment to an annex shall not enter into force untif
such tune as the amendment to this Protocol enters into force.

7. Amendments to Annexes A and B to this Protocol shall be adopted and enter
into force in accordance with the procedure set out in Article 20, provided that any
amendment to Annex B shall be adopted only with the written consent of the Party
concerned.

Article 22
1. Each Party shall have one vote, except as provided for in paragraph 2 below.

2 Regional economic integration organizations, in matters within their competence,
shall exercise their right to vote with a number of votes equal to the number of their
member States that are Parlies to this Protocol. Such an organization shall not
exercise its nght to vote if any of its member States exercises its right, and vice versa.

Article 23
The Secretary-General of the United Nations shall be the Depositary of this
Protocol.

Article 24

1. This Protocol shall be open for signature and subject to ratification, acceptance
or approval by States and regional economic integration organizations which are Parties
to the Convention. It shall be open for signature at United Nations Headquarters in New
York from 16 March 1998 to 15 March 19939. This Protocol shall be open for accession
from the day after the date onwhich it i1s closed for signature. Instruments of ratification,
acceptance, approval or accession shall be deposited with the Depositary.

2 Any regional economic integration organization which becomes a Party to this
Protocol without any of its member States being a Party shall be bound by ali the
obligations under this Protocol. In the case of such organizations, one or more of
whose member States is a Party to this Protocol, the organization and its member
States shall decide on their respective responsibilities for the performance of their
obligations under this Protocol. In such cases, the organization and the member States
shall not be entitled to exercise rights under this Protocol concurrently.
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3. In their instruments of ratification, acceptance, approval or accession, regional
economic integration organizations shall declare the extent of their competence with
respect to the matters governed by this Protocol. These organizations shall also inform
the Depositary, who shall hi tum inform the Parties, of any substantial modification inthe
extent of their competence.

Article 25

1. This Protocol shall enter into force on the ninetieth day after the date on which
not less than 55 Parties to the Convention, incorporating Parties included in Annex |
which accounted in total for at least 55 per cent of the total carbon dioxide emissions for
1990 of the Parties inciuded hi Annex |, have deposited their instruments of ratification,
acceptance, approval or accession.

2. For the purposes of this Article, "the total carbon dioxide emissions for 1990 of
the Parties included in Annex I means the amount communicated on or before the date
of adoption of this Protocol by the Parties included in Annex | in their first nationai
communications submitted in accordance with Article 12 of the Convention.

3. For each State or regional economic integration organization that ratifies,
accepts or approves this Protocol or accedes thereto after the conditions set out in
paragraph 1 above for entry into force have been fulfilled, this Protocol shall enter into
force on the ninetieth day foliowing the date of deposit of its instrument of ratification,
acceptance, approvai or accession.

4, For the purposes of this Article, any instrument deposited by a regional
economic integration organization shall not be counted as additional to those deposited
by States members of the organization.

Article 26
No reservations may be made to this Protocol.

Article 27
1. At any time after three years from the date on which this Protocol has entered
into force for a Party, that Party may withdraw from this Protocol by giving written
notification to the Depositary.
2. Any such withdrawal shall take effect upon expiry of one year from the date of
receipt by the Depositary of the notification of withdrawai, or on such later date as may
be specified in the -notification of withdrawal.

3. Any Party that withdraws from the Convention shall be considered as also
having withdrawn from this Protocol.
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Article 28

The original of this Protocol, of which the Arabic, Chinese, English, French,
Russian and Spanish texts are equaily authentic, shail be deposited with the Secretary-

General of the United Nations.

DONE at Kyoto this eleventh day of December one thousand nine hundred and
ninety-seven.

IN WITNESS WHEREOF the undersigned, being duly authonized to that effect,
have affixed their signatures to this Protocol on the dates indicated.
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Annex A

Greenhouse gases

Carbon dioxide (C02)
Methane (CH4)

Nitrous oxide (N20)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF6)

Sectors/source cateqories

Energy
Fuel combustion

Energy industries

Manufacturing industries and construction
Transport

Other sectors

Other Fugitive emissions from fuels

Solid fuels

Qil and natural gas

Other

Industrial processes
Mineral products
Chemical industry
Metal production
Other production
Production of halocarbons and sulphur hexafluoride
Consumption of halocarbons and sulphur hexafluoride
Other

Solvent and other product use

Agriculture
Entenc fermentation
Manure management
Rice cultivation
Agricultural soils
Prescnbed buming of savannas
Field buming of agncultural residues
Other

Waste

Solid waste disposal on land
Wastewater handling
Waste incineration Other
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Party

Australia
Austria
Belgium
Bulgana”
Canada
Croatia™

Czech Republic*

Denmark
Estonia*

European Community

Finland
France
Gemany
Greece
Hungary*
lceland
ireland

taty

Japan
Latvia*
Liechtenstein
Lithuania®
Liuxembourg
Monaco
Netherlands
New Zealand
Norway
Poland™
Portugal

Romania*

Russian Federation™

Slovakia®
Slovenia® «
Spain
Sweden
Switzerland
Ukraine®

AnnexB

Quantified emission limitation or
reduction commitment
(percentage of base year or period)

108
92

288888V REaSYBRNIBERRIVVYIVIVELNNY
8 8 R8 8o

United Kingdom of Great Britain and Northemn treland 92

United States of America

93

* Countries that are undergoing the process of transition to a market economy.
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