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EuxapioTieg

Oa nBeAa va etuxapiotnow Tov Kabnynt K. KaAait¢dkn KwvoTavrivo yia Tnv
EMBAEYN TNG OUYKEKPIPMEVNG DITTAWMATIKNAG €pyaciag, TV apwyrn Kal Tnv
kabodriynony Tou. EmmpdoBeTa, Ba nBeda va euxapiotiow Tov Kabnynth K.
2Taupakakn lewpyio kal Tov etmikoupo KaBnynti k. Bucher Matthias yia tn

OUPUETOXN TOUG WG PEAN OTNV ECETAOTIKA ETTITPOTTH.

AKOun, Ba ABeAa va eKPPACW TIG EUXOPIOTIEG HOU OTOUG PIAOUG KOl OUVADEAPOUG
MOU YIa Tn OTAPIEN TTOU POU TTAPEXOUV Ot OIAPOPES EKPAVOEIS TNG KABNUEPIVAG
Hou Cwng.

TéNoG, Ba NBeAa va eKPpAow TIG EUXAPIOTIEG, TNV AYATTN KAl TNV EUYVWHPOOUVN UOU
OTOUG YOVEIG JOU Kal TRV adep®r) Jou, TTou gival TTavTa dIiTTAa Jou Kal e oTnpi¢ouv

OTa OVEIPA KAl TIG ATTOPATEIG HOU.
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MepiAnyn

H diagaivopevn Kpion Twv CUPBATIKWY TTNYWYV EVEPYEIOG OTNV ETTOXN MOG EXEI
TTPOKAAEDEl £va EVIOVO €VOIAQEPOV YIA TNV AEIOTTOINCN TWV AVAVEWCIUWY TTNYWV
evépyelag. MNa 1o Adyo autd, TTApATNPEITAI Hid CUVEXWS augavopevn TAaon yia
aglotroinon MIAg NTTIOG HOPPNG EVEPYEING, TNG QIOANIKNG EVEPYEIAG, UE OKOTTO TNV

TTapaywyr] NAEKTPIKAG EVEPYEIQG.

21NV TTapouca epyaoia avatTuxbnke pia pEBOdOG yia TNV €UPECN TOU CNUEioOU
MEYIOTNG 10XUOG avepoyevvnTplag. MNa tnv eupeon TG BEATIOTNG AUong Tou
TTPORANMATOG XpNoIuoTToINONKE 0 aAydpiBuog Tabu Search, pe otparnyikég short
term recency-based pvAung, 0 OTOIOG XOPAKTNPEICETAl yia TNV  UWNnAR

a1TOdO0TIKOTNTA TOU OTNV £TTIAUCH OUOKOAWYV TTPOBANUATWY BEATIOTOTTOINONG.
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1. EIZArQrH

1.1 O1 pop@EG EVEPYEING OTIG HEPEG MOG

H evépyeia, oTic OId@Qopeg POPYPES TNG, OTTOTEAEl TNV BAon Tou OUYXPOVOU
TEXVOAOYIKOU TTOAITIOPOU TNG avBpwtroTNTAG. Ta TEPAOTIA AAPATA TNG TEXVOAOYIAG
TOUG TEAEUTAIOUG dUO QIWVEG Eival APECO OUVUQOOUEVA MPE TNV TTapaywyn, TN
METATPOTTA KAl TNV QgIoTroinon E€VEPYEIAG, €V TA ATTOTEAEOPATA AUTAG TNG
QVATITUENG OTOV TOMEQ TNG EVEPYEIOG €ival TTAPa TTOAU OnNUAvVTIKA o€ OAEC TIG
EKQPAVOEIG TNG KABNUEPIVAGS WIS TOU avBpwITTOU.

O1 oUyXPOVEG KOIVWVIEG KOTAVOAWVOUV TEPAOTIEG TTOOOTNTEG EVEPYEIQG VYIA TN
Bépuavon xwpwy, O0TTWSG Adyou xdpn Tn BEpuavon KAToIKIWVY Kal ypageiwy, yia Ta
MéOoO MPETAQOPAG, YIO TNV TTapaywyr] NAEKTPIKAG evEPYEIAG, KOBWGS Kal yia Tn
AeiIToupyia Twv Brounxavikwy povadwyv. Me Tnv TTpdodo TNG OIKOVOMIag Kai Tnv
aug¢non Tou PIOTIKOU €TMITTEDOU, N €vepyelak CATNON OTOV QVATITUYMEVO KI
AVOTITUOOONEVO KOOHUO auEaveTal OAOEVa Kal TTEPIOOOTEPO. ZTIC MEPEC MAG, TO
MEYAAUTEPO TTOOOOTO €EVEPYEIOG TIOU  XPNOIYOTIOIEITAI  TTPOEPXETAI  ATTO  TIG
OUPBaTIKEG TTNYEG EVEPYEIAG, OTTWG Eival TO TTETPEAAIO, O AVOPOKAG, N TTUPNVIKA
EVEPYEIQ Kal TO QUOKO aéplo. MPOKEITal yia P aVOVEWOIUES TTNYEG EVEPYEIQG TTOU
apyd n ypnyopa utroAoyiletal Twg Ba e€aviAnBouv. H tTapaywyr Kal Xprion mng
EVEPYEIOG TTOU TTPOEPXETAI ATTO QUTEG TIG TINYEG OnMIOUpyouv HIa C€Ipd aTTo
TTEPIBAANOVTIKG TTPOBAANATA PE QIXMUA TOUG, TO YVWOTO 0 OAOUG HAG, PAIVOUEVO
Tou BepuoknTriou. 'Exel, 1TAéov, dIATOTWOEI OTI O €vePYEIOKOSG TOUEAG Eival O
TTPWTAPXIKOG UTTEUBUVOG yia Tn pUTTavon Tou TTEPIBAAAOVTOG, KaBwWG oXedov TO
95% TNG aTHoOoQAIPIKNG PUTTAVONG OPEIAETAI OTNV TTAPAYWYH, TO HETAOXNKATIONO
KAl TN XPAON TwV CUMBATIKWY KAUTidwv

O 4avBpakag Tapayetal amrd TNV Ammoouvleon QUTWYV Kal €XEl TN HOPPH Jaupng N
Ka@é TTETpag. H ouMoyry Tou davBpaka yivetal oTa avBpaKwpuxeia, Ta OTToia
eubuvovtal yia coBapéc TTEPIBAANOVTIKEG ETTITITWOEIG, KOBWGS TOEIKEC XNUIKES
ouoieg eAeuBepwvovTal 0To YUpw TTEPIBAAAOV Kal dINBouvTal o€ KOVTIVEG TTNYEG. To
65% Twv ekTouTTWV B10&E1diWV Tou B¢giou, TO0 33% Twv eKTTOUTTWV BIOEEIBIWV TOU
avbpaka, Kal To 25% TwV EKTTOPTTWYV 0&EIBiWV Tou alwTou oTIg Hvwpuéveg MNoAiTeieg
TTapdyovTal aTrd TNV Kauon Tou avBpaka, evOEIKTIKO TNG pUTTAVONG TTOU ETTIQPEPEI
o010 QuOIKS TTEPIBAAANOV N €€6pUEN Kal N KAUON TOU TTPOG TTapaywyn evépyelag. Ol
TTOOOTNTEG QUTEC OUVEICPEPOUV CNUAVTIKA OTnv augénon tng Bepuokpaciag Tng
yng, otnv 6&ivn Bpoxn, evw, €mMTTPOCBETA @EPOVTal WG UTTEUBUVEG yia Tnv
TTPOKANGN TTOAAWYV AOBEVEIWV.

H kauon Tou reTpeAaiou TTpokaAei Aiyotepn pOAuvon oTo TTepIBAANOV O€ Oxéon WeE
TNV KaUon Tou avlpaka, aAAd v TOUTOIG ApKETA onuavTiKr. O AeyOuEVOS «uaUpPOog
XPUOOGC» XPNOILOTIOIEITAI O€ EUPEWG OE TTAYKOOMIO ETTITTEDO KUPIWG yIa TNV Kivhon
oxXNUAatwyv aAAd kai yia Bépuavon. H erepxouevn €€AvTANON Twv aTToBEUATWY TOU,
n otmoia utroAoyiletal oTta emoueva 25-30 xpovia, kKaBioTd oAoéva Kkal TTio
ONUAVTIKA TNV EKUETAANEUON AVAVEWCIYWY TTNYWV EVEPYEIAG, YIA TNV £TTIAUCT TOU
EVEPYEIOKOU TTPOBAAMATOG TTAYKOO HiWG.
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H Ttupnvik evépyela Ttrapdyerar ammd Tn OIGoTTaon aTOMWY Ooupaviou Kal
TTAOUTWVIOU. [lapOAO TTOU OTNV TTEPITITWON QUTA OEV UTTAPXOUV EKTTOMTTEG
emBAaBwyV agpiwv, eykupovouv ocofapoi Kivduvol yia TV uyeia aAAd Kail yia 1o
TTEPIBAANNOV. 2TV ATTEUKTOIA  TTEPITITWON  €VOG  ATUXNMATOG O€E  TTUPNVIKEG
eykaTaoTaoelg, Ba eAeuBepwvotav  padievepyd UANIKO OTNV  ATHOOQAIPA  UE
KATOOTPOPIKA ATTOTEAEOUATA, AVTIOTOIXO PE AUTA TNG KATAOTPOPNG TTOU ETTEPEPE
TO TTUPNVIKO aTUXNMO OTIG eyKaTaoTaoelg Tou ToépvoutA. ‘Eva emmiong ocoBapd
TTPOBANPa cival N ac@aAig atmobrikeuon TTUpNVIKWY atmoBARTwy. H TTupnvikni
dl1aoTTa0N ONUIOUPYEI TTPOIOVTA TA OTTOIA TTAPAUEVOUV ETTIKIVOUVA padlevepyd yia
XINGOeG xpdvia, evwy kaBioTartal aduvato va e€yyunBei Kaveic TNV ao@oAR
aTToBnRKeUON TWV ATTORAATWY AUTWYV YIA PIa TOOO PEYAAN XPOVIKA TTEPiIOdO.

Ooov agopd OTO QUOIKO QépIo, TTPOKEITAI YIa HIa @TNVA Kal @QIAIK TTPOG TO
TEPIBAANOV AUON, aAAG OxI avavewoliun Ty evépyelag. MNapdAo TTou utTdpyouv
OPKETA aTToBépaTa  @QUOIKOU aepiou  yia OekaeTieg, Oegv  TTalouv va  gival
TTETTEPACUEVA, OTTOTE N TIUN TOUG TTPOKEITAI VO avéReEl, dedopEvng PANIOTA TNG
otaviotnTég Toug. H xpnolyotroinon Tou tmapdyel BERBaia emBAaB aépia, aAAd
TTOAU AiyoTepa o€ oxéon pe Ta utTOAoITTa CUPBATIKA KaUoIua.

2TIG MEPEC MAG, OUVEXWG auEaveTal O TIPOPRANUATIONOG OOOV agopd OTa
ATTOBEUATA TWV CUMBATIKWY 1 KN AVAVEWCIYWY TINYWV evépyelag. H avegEAeykTn
OTTATAAN TWV CUPBATIKWY EVEPYEIOKWY TTOPWYV, KABWG Kal N ouvexng avdarTu¢n
TNG TeEXVoAoyiag kal Tng Plounxaviag odnyei pe pabnuaTikg okpifela otnv
e€AvTAnon n axpnoTteuon Twv atroBepdTwy. O avd TOV KOOPO UEAETEG KPOUOUV
TOV KWdwWVa Tou KIVvOUVou, 1I81aiTEPA, yIa Ta TTETPEAQIKA atmoBéuara, armmd Ta oTroia
TTOPAYETAI TO HEYOAUTEPO TTOCOOTO EVEPYEIONG OTIG HEPEG HOG.

MNa  XINGdeg xpovia n  avlpwtrdTNTA  TTOTEUE OTI Ol QUOIKOI TTOPOI  Eival
aveCAviAnTol. EKUETAAAEUTNKE QAOYIOTO Ta QUOIKA KaUoiya yia va TTapdyeEl
NAEKTPIKN evépyela Kal Bepudtnta. H utrepBOAIK KATAVAAWON TwV QUOIKWV
TTNYWV €VEPYEIOG 00rynoe O€ Qaivoueva OTTwS n JOAuvon Tou TTEPIBAAAOVTOG, O
uTTOBIBACHUAG TNG TTOIBGTNTAG TOU AEPA KAl TOU VEPOU KAl N ATTEIAN TNG TTAYKOOMIAG
aAAayng Tou KAigaTog, Ta otroia TpdpRnéav 1o evdiapépov Twv eToTNUOVWY. [Na va
EMTEUXOEI O OTOXOG OIKOVOUIKWY OPaCTNPIOTATWY HEYAANG TTEPIODOU, XWPIG va
KataoTpagei n uoikn Baon Tng avBpwtivng (wng, Bewpeital wg TTPoUuTTé0eon N
onuIoupyia vEwv TEXVOAOYIWV Kal N UTTeEUBuvn XpAon TwV QUOIKWY TTOPWV.

Katw ammd auTég TIG Ouvbnkeg, aufdveral ouveXwg n oulntnon yupw atrd TIG
QAVOVEWOIUEG TTNYEG EVEPYEIOG TTOU ATTOTEAOUV pIa ATTO TIG EATTIOOPOPES TTPOTACEIG
yia 1o péEAAov NG TTapaywyng evépyeiag. O AAIog, o dvepog, Ta BaAdooia Kuuarta
gival ave€AviAnteg TNyEg Pe oxedov undevikh emBdpuvon oto TTEPIBAAAOV.
[MANpoUv dnAadr) OAeG TIC TTPOUTTOBETEIC VIO VO OTOXEUBEI N €peuva O€ QUTEC Kal va
yivel n TTpooTrddeia va KaBioTouv BIWCIYES Ol EYKATAOTACEIG TTOU OXETICOVTAl E
QUTEG.

O ZupBoulAeutikdég Opidog Avavewaoiung Evépyeiag tng MeydAng Bpetaviag
(Renewable Energy Advisory Group, REAG) éxel opioel TNV avavewaoliun evépyeia
oav TNV €KQPAon TIOU XPENOIMOTIOIEITaI yia va KaAu@Bei n KukAo@opouuevn
EVEPYEIQ, N OTroia ammaviadTtalr oTn @eUon, ETTavoAauBAvETAl Kol MTTOPEI  va
xpnoigotroinBei mpog O@eAog Tou avBpwTtrou. O1 BaoikéG TTNYEG QUTAG TNG
evépyelag gival o AAIoG, n BapuTtnTa Kai N TEPIOTPOYN TNG 'NG.
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O1 avavewolueg Ty evépyelag (AMNE) avavewvovtal JEOW Tou KUKAOU TNG gUONG
Kal BewpouvTal TTPakTIKA avegavtAntes. O NAIOG, 0 AVEPOG, T TPEXOUUEVA UdATA,
T0 AfWwTO, Ol OPYAVIKEG UAEG OTTWG TO EUAO Kal TA ATTOPPIMMUATA OIKIOKAG KOl
YEWPYIKNG TTPOEAEUONG, N BEPUIK EVEPYEIQ TOU UTTEDAPOUG €ival TTNYEG EVEPYEIAG
TTOU N TTPOOQPOoPd Toug dev egavTAciTal TTOTE. YTTApYXOUV 0€ agbovia 0To QUOIKO
Mag TTePIBAANOV KAl €ival OI TTPWTEG HOPPEG EVEPYEIAG TTOU XPNOIYOTIOINCE O
AvBpwTToG, OXEDBOV QTTOKAEIOTIKA, MEXPI TIGC apXéG Tou 200U aiwva, OTTOTE Kal
OTPAPNKE OTNV EVTATIKI XPAon Tou AvBpaka Kal Twv udpoyovavepdakwy.

Ortav, Aoitrdy, yivetalr ava@opd oTnv AloAIKA EVEPYEIA, OUCIACTIKA YivETAl ava@opd
OTNV KIVNTIKA EVEPYEIA TTOU TTAPAYETAI OTTO TN dUVAUN TOU AVEUOU KAl JETATPETTETAI
O€ ATTOANWIMN MNXAVIKA EVEPYEIQ ] KOl O NAEKTPIKI EVEPYEIQ.

H udponAekTpikn evépyeia Ta Mikpd YoponAekTpikd Epya (ué€xpr 10 MW 10x00¢)
agloTTOIOUV TIG UDATOTITWOEIG, E OTOXO TNV TTAPAYWYH NAEKTPIKAG EVEPYEIQG 1] Kal
TO METAOXNMATIONO TNG OE ATTOANWIUN PNXAVIKA EVEPYEIQ.

H evépyeia tTou TTpokUTITEl aTTO TN Blopada ival aTTOTEAECUA TG PWTOCUVOETIKAG
OpacTnPIOTNTAG, TTOU PETAOXNMATICEI TNV NAIAKN evEPYEI UE Pia oeipd dIEpYACIWY
TWV QUTIKWY OpYaVIoOUWYV Xepoaiag A udpofiag TTpoéAeuong.

H a&lotroinon 1ng NAIOKAG evépyelag BaoieTal oTa akOAouBa ouoTruara:

> 2Ta evepynTIKA NAIOKA CUCTAPOTA, TA OTIOIQ WETATPETTOUV TNV NAIOKN)
akTIVOBOAia o€ BepuoTnTa.

» 270 BIOKAIMATIKG OXEDIAOUO KAl Ta TTOONTIKA NAIGKA CUCTAUATA, TA OTTOIx
aQopouv APXITEKTOVIKEG AUCEIG KAl Xpon KATAAANAWY SOUIKWV UAIKWV
yla TN MEYIOTOTTOINON TNG aTr’ euBeiag eKUETAANEUONG TNG NAIAKNAG EVEPYEING
yia  Béppavon, KAIPaATIouo i QWTICNO.

» 210 QWTOROATAIKA nAIOK& OuCTAMATA, T OTTOIO PETATPETTOUV TNV NAIOKN)
EVEPYEIQ APECO O€ NAEKTPIKN EVEPYEIQA.

H yewBeppikn evépyeia apopd oTn OepUIKA EVEPYEIQ TTOU TTPOEPXETAI ATTO TO
EOWTEPIKO TNG YNG KAl EUTTEPIEXETAI OE YUOIKOUG ATHOUG, OE ETTIPAVEIAKA ] UTTOYEIN
Bepud vepd Kal o€ Bepud ENPA TTETPWHATA.

To udpoyovo armroteAei 10 90% TnNG ouoTaONG TOU CUUTIAVTOG Kal Bewpeital
oiyoupo TTwg Ba amoTeAéoel éva VvEO KAUOIYWO, TO OTToio Ba XpnoIUOTTOIETal
eupuTaTA OTO MEANOV.

To evdla@épov yia TNV eupUlTEPN AIOTTOINGN TWV AVAVEWCIPNWY TTNYWV EVEPYEIAC,
KaBwg Kal yia TNV avaTtTugn aglioTrioTwy Kal OIKOVOUIKA OaTTOO0TIKWY TEXVOAOYIWV
TToU OeOpEUOUV TO OUVAMIKO TOUG TTOPOUCIACHNKE OpPXIKA META TNV TTPWTN
TETPEAAIK xpron Tou 1979 kai TTayiwbnke Tnv €mmOPeEvn OEKAETIA, META TN
OuVvEIBNTOTTOINON TWV TTAYKOOMIWV TTEPIBAANOVTIKWY TTPORANUATWY. TMa TTOAAEG
XWPEG, Ol AVAVEWOIUEG TTNYEG EVEPYEIOG ATTOTEAOUV [ia ONUAVTIKA €yXwpla TnynR
EVEPYEIOG, ME MEYAAEC OuvaTOTNTEG QVATITUENG O TOTTIKO Kal €BVIKO eTTiTredo.
2UVEICQPEPOUV CNPAVTIKA OTO EVEPYEIOKO TOUG 1I00CUYI0, CUMPBAAAOVTAG OTN JEIwoN
NG €€APTNONG aTTd TO AKPIBO Kal €l0ayOUEVO TTETPEAQIO KAl OTNV €vioxuon Tng
AOQAAEIAG TOU EVEPYEIOKOU TOUG €@odiacuou. MapdAAnAa, cuvteAoUv Kal oTnv
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TTpooTacia Tou TTEPIBAAAOVTOG, KaBWG N agloTroinor Toug dev To eTTIBAPUVEI, aPOU
Ogv ouvoodeUETAl ATTO TTAPAYWYI PUTTWV i aEPiWV TTOU EVIOXUOUV TOV KivOuvo yia
KAIMOTIKEG AAAQYEG.

1.2 EVTOIONOG OnuEiou HEYIOTNG I0XUOG OVELOYEVVATPIOG

H aloAIKA evEpyelQ, dia avavewaoliun Kal ATTIA JOP@r EVEPYEIAG, OTTOTEAEI Mia aTTo
TIG KUPIEG OIECOdOUG OTA TIPORAAUATA TTOU QVAKUTITOUV OTTO TN XPNon Twv
OUPBATIKWYV TTNYWV evépyelag oTnv eTToxA pag. MAaAioTa, Ta ouyxpova cucTAuaTa
EKMETAAAEUONG TNG QIOAIKAG EVEPYEIAG KAl WETATPOTING TNG ATIO KIVNTIKY O€
NAEKTPIKI], OI AVEUOYEVVATPIEG, TEIVOUV va KAaTaAdBouv éva onuavTikKO Kal S1apKwG
AuUEAVOUEVO PEPIBIO TNG CUVOAIKAG TTAPAYWYAGS EVEPYEIQG.

‘Eva ammd 1a kupia ¢NTAMOTA  TNG AEITOUPYIOG TWV AVEUOYEVVNTPIWY QTTOTEAEI N
eUPEON TOU onuEiou PEYIOTNG 1I0XUOG, avaAOywg Tnv TtaxutnTa Tou avéuou. To
OnueEio autd yia KABE TIPR TNG TaXUTNTAG TOU AVEUOU €EQPTATAl ATTO TN YWVIOKA
TaxUTNTA TOU POTOPA. 2TNV TTApOoUCa JITTAWHATIKA epyacia dIEpEUVATAI TO £V AOYW
TTPOBANPa pe TN Xprion Tng ueBddou Tabu Search, woTe va emiTeuxBei N BEATIOTN
oduvaTti AUon yia KABe TiuA TNG TaxUTNTAS TOU avEPOU O0TO AlyoTEPO duvaTd Xpovo.

1.3 Aoun TnG epyaciag

270 OeUTEPO  KEPAAAIO ViVETAI QvVO@OPA OTNV  AIOAIKI) €VEPYEId KOl  TIG
avepoyevvnTpieg [1]. MpooeyyiCovtal 10TOPIKA oOToIXEia [2], evw, TTapdAAnAQ,
AVOQEPETAI N TTOPEIQ TOU TOMEA TNG AVATITUENG TNG EKPETAAAEUONG TNG QIOAIKAG
EVEPYEIOG avd Tov KOOPO Ta TeAeutaia xpovia [3]. AKOAOUBwWG, YiveTal €KTEVNG
ava@opd OTIG AvEUOYEVVATPIES, OTNV €EEAIEN TOUC OTO TTEPACHA TWV OEKAETIWV [5],
oTa Pépn atrd Ta oTToia ATToTEAOUVTAI, OTNV AVATITUEN TNG TEXVOAOYIAG TOUG Kal
oTa YEPN aTTo TA OTToia ATTOoTEAOUVTAI [6].

To 1piTO KEQAAQIO TNG gpyaciag avaAuel dIeCodIKA Tn PETAEUPIOTIKA PEBodO Tabu
Search [7]. Tivetar pia 10TOPIK Qvadpour) OTnV Tropegia Tou aAyopiBuou TIg
TeEAeuTaieg OekaeTieg [8], avaAuovtal Ta BAcIKG ocuOTATIKA TOU HEPN Kal Ol
OTPATNYIKEG TOU [9], evw diveTal 181QiTEPN £UPACN OTAV TTPOCEYYION WG TTPOG TN
short term recency-based pvriun 1ng peBGdoU, n otroia atmmoTéAeoe kal Tn BAon yia
TNV €TTIAUCT TOU TTPORAAUATOG, OTTWGS AUTO TTAPOUCIAZETAI OTO TETAPTO KEPAAQIO.

210 TETAPTO KEPAAalo Trapoucidletal To TPOPRAnuUa TTou €€eTdlel n TTapouca
OITTAWWATIKA €pyacia Kal n TTPOoTIABeIa eTTIAUCNG TOU yia TNV €Upeon BEATIOTNG
AUonNG aTo HIKPOTEPO duvVATO XPOVO WE TN Xprion TnG neBodou Tabu Search.

270 TTEPTITO KEQAAAIO TTAPOUCIAOVTal TO CUNTTEPACHUOTA KAl YiVETAI ava@opd O€
TTOAVEG HEANOVTIKEG ETTEKTAOEIG.
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2. AIOAIKH ENEPT'EIA — ANEMOIENNHTPIEZ
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2.1 T gival n aloAIKA evépyela

H aioAikn evépyela gival pia popen evépyeiag, TTou dnuioupyeital Eueca armo TV
nAlok akTivoBoAia. H avopoidpopen B€puavon Tng ETMQAVEING TNG YNG ATTd TOV
NAI0, 0€ ouvApTNON WE TNV TTEPIOTPOPN TNG 'NG, TTPOKAAEI TN PETAKIVNON PMEYAAWYV
pMalwyv agpa atro Tn pia TTepioxr otnv aAAn, dnuioupyei dnAadr Toug avéuoug. H
EVEPYEID TOU QVEPOU WTTOPEI va KATOOTEI EKPETAAAEUCIUN, KABWGS O AVEUOGS €ival
duvaTtd va TTEPIOTPEPEI AVEPOTPOXOUG, va TTPOWBEI 1I0TIoPOpa TTAoIa 1}, YEVIKA, Vva
KIVEI avTikeiyeva. H aloNikf evépyela avikel OTIG ATIIEG 1] AVAVEWOIPES TTNYEG
evépyelag, dedopévou OTI apevog dev eTTIBapuvel To TTEPIBAANOV pE TTPOCBETOUG
puUTTOUG, dNAAdN €ival ATTIA WG TTPOG AUTO, KI APETEPOU N TTNYI AUTAS TNG EVEPYEIQG
gival BewpnTiIKA aveCAVTANTN, AVAVEOUNEVN CUVEXWG, YI' QUTO Kal XapakTnpiletal

WG AVAVEWOTIUN.

H aloNikf) evépyela TTpoépXeTal aTTd YETATPOTIN €VOG WIKPOU TTOOOOTOU (TTEPITTOU

0.2%) Tng nNIaKNG evépyelag, TTou @BAvel oTnv aTudéo@aipa Tou TTAAVATH POg, O€
KIVNTIKA €vépyela Tou avépou. H 10x0U¢ Tou avéuou o€ oAOKANPo Tov TTAQVATN

ekTIHGTal 0t 3.6x108 MW, evid) oUPQWvVO PE  eKTIUACEIC Tou [laykOoHIou
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Opyaviopou MeTtewpoAoyiag, TTooo0Td TTEPITTOU 5% TNG QIONIKNG EVEPYEIAG, TTOU
avépxetal oe 175x10* kWh, eival S100¢01p0 yIa EKMETAAAEUGT KI EVEPYEIOKA
aglotroinon o€ didgopa Pépn Tou KGoUou. Edv pe Tn ouyxpovn TEXvoAoyia UTTHPXE
n duvaTtoTNTA VA KATAOTEI EKMETAAAEUCIUO TO CUVOAIKO QIOAIKO OUVAMIKO TNG yNng,
EKTIUATAI TTWG N TTAPAYOPEVN OE €va XPOVO NAEKTPIKI EVEPYEIQ ATTO TOV AvEPO Ba
ATav UTTEPDITTAGCIO aTTO TIG AVAYKEG O€ NAEKTPIKNA EVEPYEIQ TNG AvOPWTTOTNTAG OTO

idlo dilaoTnua.

O1 TTAéov euvonuEVEG TTEPIOXEG TOU TTAAVATN Wag ATt TTAEUPAS aloAIKOU dUVANIKOU
gival ol XWPEG TNG TTOAIKAG KI €UKPATNG Cwvng, IDINITEPA KOVTA OTIG OKTEG.
YTtrohoyiCetal 0TI 0TO 25% TNG ETMQAVEING TNG YNNG ETTIKPATOUV AVEPOI PEONG
ETACIOG TAXUTNTAG TTAVW aTtd 5,1 PETPA ava OeuTEPOAETTTO, 0€ UWog 10 PETPWY
TTavw ato 1o £€da@og. Otav, AoITTOv, O€ dia TTEPIOXT Ol AVEPOI TTVEOUV HE TaXUTnTa
MEYOAUTEPN OTTO T OUYKEKPIPEVN TIUA, TOTE TO QIOAIKO OUVOUIKO TOu TOTTOU
BewpeiTal EKPMETOANEUCIUO KAl Ol OTTAITOUPEVEG €YKATAOTACEIG MPTTOPOUV VA
KATOOTOUV OIKOVOUIKA BILOCIPESG, OUNQWVa dedouéva TNG €TTOXAS Mag. BéBaia, n
aglotroinon TNG eVEPYEIAG, TTOU TTPOCPEPEI N UON OTOV AvBPWTTO, TTPOUTTOBETEI
TAV UTTAPEN TWV KATAAANAWY PINXavwy yia Tn OE0PEUON TNG AIONIKNG EVEPYEIOG KAl

TN METATPOTIA TNG OTNV ETTIOUPNTA HOPY).

ACiCel va onuelwBel TTWS onUAvTIKOS apIBPOG ETTIOTNUOVWY £XEI UTTOOTNPIEEI OTI N
KAataAANAN alotroinon tng aloAIKAG evépyelag gival duvatd va AUCEl TO TTayKOOUIO
evepyelako TTPORANua. ‘Eva xapaktnpioTiKO TTapddelyua TTou XPenoIKOoTToIEiTal yia
TNV TEKUNPiwon TNG TTPATAONG €ival TO YEYOVOG TTWG Ol EVEPYEIOKEG AVAYKES TWV
H.M.A. amroteAoUv POAIG TO éva OEKATO TOU QVTIOTOIXOU QIOAIKOU QUVAMIKOU TNG
XWPag auTAS. Me TIC aUyxpoveS TEXVOAOYIKEG duvaTtoTNTES, BERaIA, O IOXUPIOHOG
TTEPI KAAUWNG TWV EVEPYEIOKWY QVAYKWY HIOG XWPEAG MECW TNG EVEPYEIOG TTOU
MTTOPEI Va TTapaxBei atmmd tnv evépyela Tou avéuou, @avtadel uTTeEpPOAIKOG. TeAgiwg
PEONIOTIKF), OPWG, €ival n €EKTIPNON TWS N OWOoTH agloTroinon TG AIOAIKAG

evépyelag dedopéva Ba BeATIWOEN TNV TTAYKOOUIO EVEPYEIAKT I0OPPOTTIA.

2.2 loTopikd oTolxeia

Ao Ta apxaia akoun xpeovia, o AvBpwTTog TTPOCTTABNCE va eKPETAAAEUBEI TNV
evépyela Tou avépou. MAAIoTa, €ixe ekTiunOei o€ T€To10 BABPO N xpnoIudTNTA KAl N

oTToudaIdTNTA TWV AVEPWYV, WOTE KaTd TNV EAANVIKA puBoAoyia o idiog o Aiag, o
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BaolAidg Twv OAUUTTIWVY Oewv, QEPETAI VA €ixe OpioEl WG €IBIKO OIAXEIPIOTH TWV
avédwy 10 Oed Aiolo, TOug OTToiouG KATNUONVE aT1rd TN PUBIKR VOO Tou, TNV
AloAia. ANwoTE, 0 eyKAWPRIOPOS Twv avéudwyv otov ackd Ttou AidAou, Katd TO
ounpikd €mmog Tng Oduooelag, deixvel akpIBWSG TNV avdykn Twv avBpwTTwy va

O10B£TOUV TOUG avEUOUG OTOV TOTTO Kal TO XPOVO TTou oI idiol HBeAav.

H agiotroinon TnG KIVNTIKAG €VEPYEIOG TOU QAVEPOU &ekivnoe aTTO TA TTPWIKA
IOTOPIKG  ¥XPOvIa Kal  JIadpANATIOE  ATToQaOCIoTIKO pOAo oTnv  €EENIEN  TNG
avlpwTtTéTNTAG PE TN XPNON TNG TO00 OTN VauTIAia, 600 Kal 0TV apdeuacn, Kabwg
KAl OTIG aypOTIKEG KAANIEpyeleG. ATTOTEAEI adIau@IOBATNTO yeEyovog TTWG Yia €va
ONUAvTIKO dIdoTnUa XINIAdWYV €TWV, N Kivnon Twv I0TIOPOPWYV TTACiwV oTnpiféTav
otn dUvaun Tou avéuou. EmTTpooOeTa, QIONIKEC PnXAVES, OTTWG O AVEUOPUAOI,
XPNOIPoTToIN8nKav armd onuavTikoug apxaioug Aaoug, 6tTwg ol KivéCol, ol MNMépoeg
Kal o1 AIlyUTITION Y1 TNV AAECN TWV dNUNTPIOKWY TOUG Kal TNV apdeuar). Kupio UAIKO
dnuIoupyiag Toug ATav Ta TTavid, To EUAO Kai €10IKEG ANIBOKTIOTEG KATAOKEUEG. Ol
APXIKEGC HOPPEC AVEUONUAWY attoTeAoUoav aIOAIKEG pNXavéS kKaBeTou agova. Tov
KATA TTAoa meavoTnTa TTPWTO AVENOMUAO opIfovTiou Afova Pe TEooEPa TITEPUYIQ
QépeTal va oxediooe O TTEPIPNUOG  PNXavikdég NG apxaidétntag Hpwv o
AAeEavdpelg, NOAIG Tov 30 T.X. alwva. H xprion Tou aveuOuuAou WG KIVNTAPIOG
MNXAVNAG, KUPiwG OTOV aypoTIKO TOoHEQ, eyKATOAEITTETAI MOAIC OTa pEOA TOU
eIkooToU aiwva. Eival, mAéov, n emoxn Tou eEatrAwveTal paydaia n xprnon
OUUBATIKWY KOUCIMWY KI 0 NAEKTPIOUOG POAVEI WG TA TTIO ATTOUAKPUOUEVA ONUEia

KATOIKNMEVWYV KAl W TTEPIOXWV.

210 xpovia TTou akoAoubnoav To OeUTEPO TTAYKOOMIO TTIOAEMO, n XPRAon NS
QTOMIKNG €VEPYEIOG KOl Ol XAMNAEG TIMEG TOu TIETPEAQiou Kal Tou AvOpaka
TTEpIOpIcaV dPAOTIKA TO evOIOPEPOV YIa TNV agloTroinan TNG aloAIKNG evépyelag. To
evOIOQEPOV QUTO VIO TNV EKUETAAAEUCN TNG EVEPYEIOG TOU QVEUOU, KUPIWG YIa TV
TTapaywyr] NAEKTPIKOU peUPATOG, EKONAWONKE €viova TTEPi Ta HEOA TNG OEKAETIOG
Tou 70 Kal AATav TO ATTOTEAEO A TNG TTETPEAAIKNAS Kpiong, n oTroia €ixe ev Tw PETALU
ceomraoel, KabBwg TG puttavong Tou TTEPIBAAAOVTOC. ATTO TOTE, PEXPI KAl TIG MEPES
MOgG, UTTApXEl Mia ouvexwg au&avopevn TAON yia TNV TTapaywyr] NAEKTPIKOU

PEUPATOG HEOW TNG EKMETAAAEUONG TNG QIOAIKNG EVEPYEIAG.

2.3 H avamru¢n Tng AloAIKG EVEPYEING OTOV KOOHO
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Ao Ta péoa Tng Oekactiag Tou ‘70, TNV TrEPiodO, dnNAAdr), TTOU EEKivnoe N
EYKATAOTOON TWV TIPWTWYV QAVEPOYEVVNTPIWY YIA TNV TIAPAYWYH NAEKTPIKAG
eEVEPYEIOG, HEXPI Ta TEAN Tou 2008, n OUVOAIKN) EYKATECTNUEVN OE OAO TOV KOOUO
IoXUg ¢emmépace Ta 100.000 MW (Mivakag 1). Zuykekpiyéva, o€ oUYKPION ME TO
2007, 1o 2008 TrpayMOTOTIOINONKAV VEEG EYKATOOTACEIG QVEUOYEVVNTPIWV TNG
TAENG Twv 27 GW. Z0ppwva pe TV TIpooearn avagopd Tou [Maykdopiou
2upBouliou AloAikig Evépyeiag (Global Wind Energy Council) n eykateoTnuévn
I0XUG QVEPOYEVVNTPIWY TTAYKOOMIWG £@Bace Tta 158.505 MW pe 10 TT€pPAg TOU
é€toug 2009 (Mivakag 2). XapakTnpIoTIKO OTOIXEIO TNG dIAPKOUG AUEavOPEVNG TAONG
yla EKMETAAAEUON TNG EVEPYEIAG TOU AVEUOU TTPOG TTAPAYWY NAEKTPIKOU PEUPATOG
atroTeAei To yeyovog TTwg oTa TEAN Tou 2004 n OUVOAIKN €yKOTEOTNMEVN 10XUG

QAVEPOYEVVNTPIWV TTAYKOOWiIWG HOAIG TTou Eetrepvouoe Ta 50.000 MW (Mivakag 3).

YrnioAouro
KOOUOU
H.M.A
Moproyahia
Aavia \
Hv. Bagd=o
Foakic i

ltaia

Kiva .

lonavia
MW %

H.IMTA 251/0 20.8
Teppova £3,9U3 RHE

o 15,754 13.9
Ko 12210 10.1

wEax 9645 8.0
feaix 3,736 31
Feddua 1,404 28
Hwwptvo Bagizo 1241 2
Lavix 3,180 26
Moproyakia 2,862 2.4
Yrolooto xoopou 16,693 3R
10 supdTzpeg ywpEg 104,104 86.2
ZUVolo IaYSOTpEIS 120,798 100.0

Mivakag 1. O1 XWPEG PE TN PEYAAUTEPN EYKATESTNUEVN IOXU QIOAIKNG EVEPYEIAS OTA
TéAN Tou 2008
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H.M.A
Meppovia

lomorvio _/ (Y Kivag
MW L]

H.M.A 35,064 21
Aaikn Anpokporio g Kiveg 25,805 163
Meppovia ity 163
lomavia 19,149 1221
Ivfia 10,926 69
Ioohio 4,B50 EN]
Mol 4,482 Z8
Hwwpévo Baoiksio 4,051 26
Moproyahia 3,535 22
fls i 3,465 22
YroAoino KGouou 238 2.5
10 kU PLOTERES YL PES 1714 BES
Iiwoho IOy Ro T 158,505 100.0

Mivakag 2. O1 XWpeG hE TN MEYOAUTEPN EYKATETTNMEVN 10XU AIOAIKAG EVEPYEIQG OTA
TéAN TOU 2009

Xwpa ZUVOALKN EYKATECTNHEVN LOXUG 0 MW

lontavia 8.263

|

3.117

1.125

lanwvia 991

769

Mivakag 3. O1 XWPEeG JE TN YEYAAUTEPN €yKATECTNUEVN I0XU AIOAIKAG EVEPYEIOG OTO
TEAN TOU 2004
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EidIkd Ta TeAeuTdia xpovia, n €yKATECTNUEVN 10XUG QAVEPOYEVVNTPIWY AUEAVETAl
BeapaTikd@ xpovo pe 10 XpoOvo (Zxnua 1, ZxApa 2). MNMpwToTTOpEeG XWPESG OTNV
TTPOOTIABEIO PETATPOTING TNG QIOAIKAG evépyelag o€ NAKTPIKA eival ol H.IMT.A., n

Aaiki Anupokpartia Tng Kivag, n Neppavia kai n lotravia.

Ooov agopd otn xwpa pag, N EANGOa d10BETel €CQIPETIKA TTAOUCIO QIOAIKO
QuVaIKO, N aglotroinon, OPWG, TOU OTTOIOU TTAPAUEVEI O XaunAQ eTTiTreda. ATTO TIg
TTAEOV TTPOCQOPEG TIEPIOXEG VIO TNV EYKATAOTACN QAVEUOYEVVNTPIWV Eival Ol
TTAPAAIEG TTEPIOXEG TNG NTTEIPWTIKAG EAAGDAG Kal, Kupiwg, Ta vnoid Tou Alyaiou,

OTA OTToIa CUXVA TTVEOUV I0XUPOI AvepOol, TTOAAEG QOpEG evTdoewg 8 kI 9 Beaufort.

A5 D PV - emnemmemes smmsmmimos smemes smms smimas sms smmamas smbmas sms sm Rm Lk ems fmms SmRsmas SRS Smmis SmRAmat m s S mim e Smes Smk Smms Smmim s Smms Smmemms smmimns Smns im e ms s mns smn smm
T o PP DOPOS
L 1 1 Y

LT e T

FEIDMND --- 1=+ +mmvmms smmsman smms smmmas smimas sm s smmsams s smmmas Smans s Smmimas Sm s Ss se s Smms s Smms Smer s SR memas Smms mmsm s fmns f s smms s mmsmns rmms rmmemns o]

T P

TG, DHIY -- ==+ +mvmms smmemas smms smmbmms smsmasam s mbans s s et S rans s smmsmas Sma s Sms se e smms s Smms smmsm s smmeas smms smmsmns rmns oo . .

T 1 P . .

G DU - - -mmmm e e e mm e e o s s s ... .. - .

TiEnE 1957 1996 1988 RGO 2001 ZOOZ 2003 2004 2005 OB 2007 ZOOB 2008
1280 1530 250 3440 3760 6500 70 BJ33 BZO7 153 15245 19,865 76,020 38343

2xnua 1. Eykareotnuévn 10xXU¢G ava £€1og atro 1o 1996 £wg 1o 2009

a- ... .. ... - .4 ...
1986 W 1998 1999 2000 2000 2002 22003 2004 2005 22006 207 ZOOE 2009
6,100 7,600 10200 13,600 W4 23000 II0D 30430 47620 59091 74052 G3,835 12025 138305

2XNMa 2. ZUVOAIKA gykateoTnuévn 1I0XUG atrd 1o 1996 £wg 1o 2009
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2.4 AvepoyevvATpIiEG

Ta ouyxpova CUOTAPATA EKPETAAAEUONG TNG AIOAIKAG EVEPYEIOG aPOopouvV, OXEOOV
QTTOKAEIOTIKA, MNXAVEG TTOU PETATPETTOUV TNV EVEPYEID TOU AVEUOU OE NAEKTPIKN KI
ovopadovTal avePoYEVVNTPIEG. YTTAPXOUV TTOAAWYV €1I0WV  AVEPOYEVVATPIES, Ol

OTTOIEC KATATAOOOVTAI 0€ BUO BACIKEG KATNYOPIEG:

o TIg avepoyevvnATPIEG PE OPICOVTIO Agova, TwWV OTToIWV 0 dPOMEAS Eival TUTTOU
€NIKAG Kal BPIOKETAI CUVEXWGS TTAPAAANAOG WE TNV KOTEUBUVON TOU AVEUOU Kal
Tou €dA@oug (ZxNMa 3). Z& OPIOPEVEG TIEPITITWOEIG, O Agovag eival
TTaPAAANAOG TTPOG TNV ETMIPAVEIA TNG YNG KAl KABETOG TTPOG TNV KATEUBUVON

TOU aVEUOU (AVEPOYEVVATPIEG TUTTOU Cross-wind).

o TIG avePOYEVVATPIEG KATAKOPUPOU ALovVa, TwV OTTOIwV O AOVAG TTAPAMNEVEI

oTaBEPOGC Kal KABETOG TTPOG TNV £TMIQAVEIQ TOU £0APOUG (ZXAua 4).

———

ZxAua 3. AvepoyevvrTpia opi{ovTiou dova

2xAua 4. AvepoyevvhTpia Kartakdépupou agova
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21NV €TTOXN MAG, OTNV TTAYKOOUIA ayopd €XOUV ETTIKPATHOEl Ol QVEUOYEVVATPIEG

op1¢évTiou agova. O1 CUVIOTWOEG MiOG TUTTIKAG AVEPOYEVVATPIOG OPICOVTIOU Agova

TTapouaialovTal OTo ZXNUA 5 Kal 0To ZXAMUA 6. [evIKA, Jia TUTTIKA AvEUOYEVVATPIA

aTtroTeAsital aTro:

>

To dpopéa (TTTEPWTA), ME OUO 1 Tpia TTITEPUYIA OUVABWG, OTTaVIOTEPO KAl HE
éva, TO OTIoi0  KOTOOKEUAZoOVTOl  OTTO  EVIOXUMEVO  TTOAUEOTEPQ,
TToAuoupeBdvn, eAa@pd KpduaTta HETAANwY, aAN& kI atmd UAo, O¢
OuVOUAOMO pe €IBIKEG PNTIVEG. 2€ PEYAANG 10XUOG QVEUOYEVVATPIEG TA
TITEPUYIO KaTaoKeUAZovTal atrd €TTOEIKO UAIKO, €VIOXUMEVO PE uaAovAuaTa,
KOBwWG KI avOpaKOVANOTA, EVW XPNOIMOTIOIEITAI N TEXVOAOYia TwV €AiKwV
agpooka@wy. ALilel va onueiwdel, TTwg Ta UAIKA aQutd OE OUVONRKES
evaAaooopeEVNG QOPTIONG gival TMBavo va odnynBouv o€ TTpdwpn yrpavorn.

Ta TrTepuyla TTPOCdEVOVTAl TTAVW O€E Mia TTAUVN, €iTe 0TaBEPG €iTe PE TN
ouvarétnTa va TrePIoTPEPovTal yUpw ammd To OlauAkn d&éova TOUG,
METABAGAAWVTAG TO BAMO TNG TITEPUYWONG. H TTAAPVN €ival TO TUANO NG
MNXavng, TAvw oOTO OTIoio TTpocapudlovTal Ta TITEPUYIA KOl TO OTT0I0
OUVOEETAI OTO E0WTEPIKO TOU KEAUPOUG PE TO oUOTNUA PETAdOONG Kivhong
(Gova). O1 TTANuveG xwpilovtal oe dUO KATNYOpPiEG, OTIC OTABEPOU Kal
METABANTOU BANATOG. 2TIG TTPWTEG N ATTOOTACNH TWV TITEPUYWV (BANA) givail
oTabepn), v OTIG DEUTEPES UTTAPXEI UOPAUAIKO oUCTNUO augouEiwang Tou
Bripatog. MNa AdGyoug ac@OAEiag TNG AVEMOYEVVATPIAG, TA TITEPUYIA Eival
ouvRBwg €@odIaouEVa PE OUOTAUATA TTEBNONG, TO OTToid SIAKOTITOUV O€
EKTOKTEG TTEPITITWOEIG TN AEITOUPYIQ TNG AIOAIKAG MNXAVAG.

2TOX0G OTO OXEDIAONO TOU dpouEa ATTOTEAEI O BEATIOTOG OUVOUQOUOG TWV
OlI0QOPWY TTAPAPETPWY TTOU TOV CUVBETOUV, OTTWG N YWVIOKN Taxutnta
TTEPIOTPOPNAG, N OIAUETPOG TOU KI O APIOPOG Kal TO UAIKO TwV TITEPUYIWVY, HE
KPITAPIO TN MEYIOTOTIOINGN TNG TTAPAYOUEVNG EVEPYEIAG KAl TNV TTAPAAANAN
eAayioToTToinon Tou KOOTOUG.

Tov TTUpyo, 0 OTT0IOG €ival KUAIVOPIKOG KI EAa@PA KWVIKOG. a TIG HEYAAES
QAVEPOYEVVNTPIEG, €ival TO TTAEOV daTTavnPO OTOIXEIO KAl OTNPICEl TO KEAUPOG
Kal To dpouéa. MNa TNV KATAOKEUR TOU €ival OUVETO va An@Bei utr oyiv n
Mala TTou XpeEIaceTal va utrtooTnpidel, Ol KATOTTOVIOEIS TToU OEXETAI ATTO
KAUMWEIC KAl OTPEWEIG, N TaXUTNTa TTEPIOTPOPNAG KAl N AVIOXH TOU OTIG
QUOIKEG PBOPEG. ZuvnBwg, eTTINETAANWVETAI Kal BAPETAI UE AEUKN Ba®H.

To KEAUQOG TNG ATPAKTOU, TO OTI0I0 OUVABWG KOTAOKEUAZETal OTTO
TTOAUEOTEPIKO UAIKO, eviOXUMévOo ME uahoBdupBaka. Kupiog poAog Tng
UTTapéng Tou KEAUQPOUG OTTOTEAEI N TTPOOTACIA TOU NAEKTPOUNXAVOAOYIKOU
€€OTTAIOPOU TNG avepoyevvATpiag. H TTpdofacn Tou emiTuyxAaveral Slauéow
KEVTPIKOU avoiyuatog, aveCapTATwGS TG B€0NG TNG ATPAKTOU WG TTPOG TOV
TTUpyo. EiBioTal va gival eupUxwpo, oUTWG WaTE va gival duvaTth n ETOTITEI
KAl N ouviipnon Twv €gapTnuUdaTwy Kal va agpifeTal ETTAPKWG, WOTE vad
WUXETAI CWOTA N YEVVATPIA.
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Tov kUpio &Eova, TTOU €ival o@upnAaTtog Kal oTnpifetal o€ dUo Kupla
€dpava. ZuvdEel ToV TTOANATTAQCIACTH OTPOPWYV PE TO KEVTPO TNG TITEPWTNAG,
EVW, TTapAAAnAa, ouvdéeTal pe OIKTUO OWANVWOEWV TOU UDPAUAIKOU
OUCTAMATOG, TTOU XPNOIUOTIOIEITAI yia TN AEIToupyia TwV AEPOOUVAMIKWY
PPEVWV.

Tov TTOAAATTAQOIOOTH OTPOPWY, O OTTOI0G £XEI WG OTOXO TNV TTPOCAPUOYA
TWV OTPOPWYV TOU dPOMED OTIG OTPOYEG TNG YEVVATPIAGS. Baoika kpitrpia
EMAOYNG TOu aTroTEAOUV O PaBudg atmdédoong, o B6pufog Kkatd Tn
Aeiroupyia Tou Kai n d1apkela wrs Tou. MNoANEG opég oTnpideTal TTAVW O€
eAatrpia atréoBeong Kpadaopwy, WoTe va augnbei o xpdvog (wAG Tou Kal
VA JEIWBOUV T KPOUTTIKA POPTia AEITOUPYIOG.

Tnv nAeKTPIKr YEVVATPIA, TTOU E€ival UTTEUBUVN YIa TNV MPETATPOTIH TNG
MNXaVIKAG evépyelag o€ NAEKTPIKN. O1 nAeKTPIKES YeVVATPIEG dlaxwpilovTal
OTIG aOUYXPOVEG, TIG OUYXPOVEG Kal TIG PNXAVEG ouveXoug peupatog. Ol
aoUYXPOVEG HMNXAVEG XPNOIUOTTOIOUVTAl OTIC MIKPOU 1 JEoaiou peyEBOUG
avepoyevvnTpieg (MExpl 500 kW), Aoyw Tng oTmifapdtnTag Toug Kal Tou
MIKPOU TOUG KOOTOUG. Ta YEIOVEKTANATA TWV ACUYXPOVWYV PNXAVWY €ival OT
dev €xouv Tn duvaToTNTA TTAPAYWYNS TG AEPYOU 1I0XUOG TTOU ATTAITEITAI YIA
TNV A€ITOUpPYia TOUG Kal £TO1 UTTOXPEWTIKA TPOPODOTOUVTAl HE EEWTEPIKA
TNy degpyou 10XUOG, TI.X. OUVOEON OUOCTOIXIOG TTUKVWTWY OTOUG
AKPOOEKTEG TNG. AUTO ovopadleTal auTodIEYEPON TNG AOUYXPOVNG YEVVATPIOG
Kal dnuioupyei TTPOBAANATA TTOU OXETICOVTAI KUPIWG UE TNV TTPOCTACIA TOU
OIKTUOU dIaVOUNAG TTOU Eival oUVOEDEPEVN N AVEUOYEVVITPIA.

H xpnoigotroinon oUyXpovwy YEVVNTPIWY €XEl TO TTAEOVEKTNUA  OTI
TTapAayeTal n depyog 1I0XUG TTOU QTTAITEITAI yIa Trn JIEYEPON TG MNXAVAG KOl
yia TIG KOTAVAAWOEIG TTOU TPOPODOTEI, AAAG HEIOVEKTEI OTO yeyovog OTI Ol
OIOKUMAVOEIG TWV OTPOPWYV TIOU TTPOKAAOUVTAl KATA TIG OTTOTOMEG
METABOAEG TOu avépou peTagépovtal ateudeiag oto diktuo. O1 pnxavég
OuVEXOUG PEUNATOG €ival TTOAU TTI0 EUKOAO va eAeyXBouv atrd TIG AVTIOTOIXES
Tou evaAAaocoouevou. ‘Exouv Opws ooBapd PEIOVEKTHAPATA, €ival OYKWOEIG,
EUTTAOEIG, £xouv PEYAANO KOOTOG Kal Ogv UTTAPXElI duvaToTNTa TTAPAAANANG
Aeitoupyiag pe Ta OiKTUO OAAG KOl TPOPOOOTACEWS OUOKEUWY TTOU
AEITOUPYOUV PJOVO UE EVOANAOOOUEVO PEULQ.

H nAekTpikl yevvAtpia  ouvdéeTar pe TNV €¢odo0  Tou  KIBwTiou
TTOAAQTTAQCIACTH OTPOPWYV PECW EVOG EAAOCTIKOU 1 UBPAUAIKOU CUVOETHOU,

To oluoTnua TTPOCAVATOAICUOU, TO OTToI0 avaykAadel ouveXwg Tov dgova
TTEPIOTPOPNG TOUu Opouéa va Bpioketal TTapdAAnAa pe tn &1elBuvon TOoU
avépgou. Ta 10 oOKOTTOG QUTO OTIC MIKPOU KAl  pecaiou  ueyEBoug
QVEMOYEVVATPIEG XPNOIYOTTOIEITalI KaBodNYNTIKO TITEPUYIO, EVW OTIC JEYGAOU
MEYEBOUG oOepPokivnTAPAG, TTOU €AEyXETAl ATTO TOV  AVEMODEIKTN TOU
avepoypagou.

Epyaoriipio HAektpikwv KukAwpudrwv ki Avavewaoiuywv lNnywv Evépyeiag 19



Avdarruén aAyopiBuou ue tn pé6odo Tabu Search yia rov evromioud Tou onuegiou uéyioTns 1I0XU0S
QAVELOYEVVNTPIAS

>

To ouoTnua eAéyxou, TTOU HETPA KiI €AEyXEl OAEC TIG A€ITOupyieg MIOG
QVEMOYEVVNTPIOG, MEOW MIOG HOvVAdAG eAEyXou TIou Paoiletal  O€
MIKPOETTECEPYQOTH KOl TTEPIEXEI TO KATAAANAQ KUKAWMOTA €AEyXOU 10XUOG.
To HAektpovikd autd ZuoTtnua Autopdtou EAEyxou (HZAE) gival utreuBuvo
yla TN AEIToupyia TNG QVEPOYEVVATPIAG EVTOG TWV TTPOdIAYpa®wy TnG. Méow
TWV OIEPYACIWV TTOU EKTEAEI, OTTWG O €EAEYXOG MNXAVIKOU OUCTAHATOG
TEDNONG, O EAEYXOG TTEPIOTPOPNG, O EAEYXOG AEPODUVANIKNG TTEDNONG KATT.,
10 HZAE atmo@aacilel yia Tnv evepyoTroinon 1 TV 1Tauon A&IToupyiog Tng
avepoyevvnTpiag, AauBdavovtag utr OYiv TIG eVOEIEEIC TOU AVEUONETPOU Kal
Ta dedopéva Tou cUoTANATOG. To ouoTnua eAéyxou ToTToBETEITAN OTN BdAon
TOU TTUPYOU.

To ouoTnPA EAEYXOU TITEPUYIWYV, TO OTTOIO EAEYXEI TN PNXAVIKI TTEONON TOU
agova, TNV au¢non TG agPOBUVAMIKAG AVTIOTOONG PE TNV EVEPYOTTOINON
QEPOTTEDNG, TN OTPOPI TOU dPOMED, WOTE TO ETTTTESO TOU va yupva KAOe
@opd TTapdAAnAa otn dielbuvon Tou avéuou Kal T YETABOAN Tou BAPATOG
TOU TITEPUYIOU R TOu akpoTmrTepuyiou. H petaBoArl Tou PrAPATOG €vOG
TITEPUYIOU 1] AKPOTITEPUYIOU  ouvioTaTtal  OTnv  TTEPICTPOPH  TOU
TITEPUYIOU/AKPOTITEPUYIOU YyUpW aTrd TO SIANNAKN AZova ToU, YE ATTOTEAECUA
TN METABOAR TNG YwvViag TTPOCBOAAG TOU ATTO TOV AVEUO.
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2XNUa 6. TUTTIKr HOP@H AVEPOYEVVATPIOG 0pIfOvTIoU dova

O1 avepoyevvATpIEG KABETOU Agova €ival aTTAOUCTEPEG KATAOKEUAOTIKA O€ oxéon
ME TIGC avTioToIXeG OpICOVTIOU Agova. XapaKTNPEIOTIKA TTapadeiyuarta auTtig TnG
KATNyopiag €ival ol unxavég TUTTou Savonius (ZXAUa 7) Kal O JNXavég TUTToU
Darrieus (Zxnua 8). Ta xapakTnpIOTIKA TOUG €ival N OXETIKA PeYAAn poTtmd, O
XOUNAGG ouVTEAEOTAG 10XU0G, O WIKPOG AOYOS TaxuTnTag akpoTrTepuyiou A (7) yia
BEATIOTO OUVTEAEDTH] 1I0XUOG, TO TTEPIOPICHUEVO HEYEDOG, N ECAIPETIKI ATTAOTNTA KAl N
OIKOVOUIKOTNTA TNG KATOOKEUNG.

O1 unxavég Tutrou Darrieus kataokeudoTtnkav atmmd Tov NdAAo G. J. M. Darrieus 10
1920 ka1 péxpr 10 1970 PBpAkav peydAn e@apupoyry otov Kavadd. Ta
XOPAKTNPIOTIKA TOUG €ival OTI TTAPOUCIAOUV OXETIKA XAUNAEG APXIKEG POTTEG KOl
UWPNAEG TaXUTNTEG OXETIKA PE TOV AveEPO. 'ETOI €XOUUE IKAVOTTOINTIKN TTapaywyn
EVEPYEIOG OUYKPITIKA PE TO EYEBOG, TO BAPOG Kal To KOOTOG TNG PNXavAg. 'Eva
GAANO XOPOKTNPIOTIKO QUTOU TOU TUTTOU TWV UNXAVWYV €ival TA KAPTITOPEVA TITEPUYIQ
(egg beater), TTOoU pTTOPEl Va €ivar €va, dUo Tpia i TTEPIOOOTEPA. [EVIKA T
oTToudQIOTEPQ TTAEOVEKTIHATA TWV PNXavWV KABeTou d¢ova eival Ta €EAG:

o ‘Exouv Hikpo6 Bdpoc.

Eival a1TA£G Kal OIKOVOWIKEG OTNV KATOOKEUN.

o Agv atraITouv Peyaio TTupyo.
o O1 ynxaviouoi TotTrofeTouvTal OTO £0APOG.
o Agv amTAITOUV CUCTHUATA TTPOCAVATOAIOUOU OXETIKA HUE TOV AVEPO, a®OU

Oev emnpeddovtal amd TIG aAhayég OlelBuvong Toug Kal dev ATTAITOUV
ouoTnUa €AEyXOU TwV OTPOPWYV TOU OPOMED OTNV TTIEPITITWON UWNAWV
TAXUTATWYV TOU QVEUOU.
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Ta ONUAVTIKOTEPA PEIOVEKTANATA TWV UNXAVWY KABETOU Agova cival Ta ENG:
o ‘Exouv xapnArf atrédoon OXETIKA PE TIG JNXAVES TUTTOU £AIKOG.

o O1 ynxavég TutTou Darrieus xapaktnpidovral atmmo EAAEIPN POTTAG EKKIVNONG
ME atroTéEAEOoua o dPopEag auTtou TOou TUTTOU TNG MNXOVAG VA UNV EKKIVEI
MOvOG Tou. [a T0 AGyo auTd XpnOIPOTTOIEiTAI £vaG OPONENS EKKIVNONG TUTTOU
Savonious.

ZXAMa 7. AVEPOYEVVATPIO KATOKOPUPOU Agova TUTTOU «Savonius»

2xAua 8. AvepoyevviTpia KAaTtakdpupou agova TUTTou «Darrieus»
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H amédoon piag avepoyevvhTpiag e¢apTatal atrd 10 aloAikd duvapikd TNG TTEPIOXNAG
otrou autr eykaBiotatal. Ooov agopd oTo pEyeBOG TNG, AUTO €ival ouUVAPTNON TWV

AVAYKWYV TTOU KAAEITaI auTr va eEUTTNPETATEL.

2.5 H avamruén Tng TEXVOAOYiag TWV AVEMOYEVVNTPIWV

H texvoAoyia Twv avepoyevvnTpiwy OTO OIACTNPA TNG TEAEUTAIOG TPIOKOVTAETIOG
onuiwoe Tpayuatikd dAua, Kabwg n ammdédoon Twv PNXAavwy atrd TIG apxXEG TOU
1980 €xel oxedOv deKATTAACIACTEI, EVW N 1I0XUG TOUG £XEl EKATOVTATTAACIOOTEI. ATTO
povadeg Twv 20-60 KW Kal SIGUETPO TITEPUYIWY YUpw OTa 20 PETPA, TA €V AOYW
MEYEBN €xouv augnBei oTic pépeg pag oe 10000 kW ki 140 m avrioToixa. MdaAioTa,
auTn Tnv Trepiodo kataokeudletal otn NopBnyia n peyaAUTePn AVEUOYEVVATPIA TOU
KOOUoU, Uyoug 162 m, diauéTpou pdtopa 145 m kai iIoxuog 10 MW, pe otdx0 ThV

TTapaywyr] NAEKTPIKAG EVEPYEIQG TTOU Ba eTTapKEi yia TNV Tpogodoaia 2000 oikiwy.

‘Evag &¢iktng tTou Ba mrpétrel va AauBdvetal coBapd utr dyiv OTO ETTiHaxo BEua
TNG €EKMETAAAEUONG TNG aIONIKAG  evépyelag gival n  dIABeoIPOTNTA  TWV
AVEPOYEVVNTPIWY, dNAAdK TO TTOCOOTO TOU XPOVOU TTOU AUTEG Eival DIOBETIYEG yIa
TNV TTapaywyn NAEKTPIKAG evépyelag. ‘ETol, yia Tapddeiyua, n diabeoigotnTa Twv
aloNKWV TTApKwY auénbnke atmd 60% 10 1981 o0t 95% T10 1986. ZAuEPQA, Ol
TTEPICOOTEPEG EYKATAOTAOEIG AEITOUPYOUV PE BIOBECINOTNTEG TTAVW aTTd 98%, VW)
Ol OUVTEAEOTEG ATTODOOTG TOUG PBAVOUV Kal EETTEPVOUV O€ PEPIKES TTEPITITWOEIG TO

40%, e€aPTWHEVOI KUPIWG ATTO TN B€0N £yKATAOTAONG TWV AVELOYEVVNTPIWV.

ANMNWOTE, TO KOOTOG KOTAOKEUNG TWV QAVEUOYEVVNTPIWV EXEl MEIWOEI onuavTika
OTnNV ETTOXN MAG Kal PTTOPEi va BewpnOei TTwS n aloAikn evépyeia diaviel pia
«TTEPIOdO  WPINOTATAGY, KOBWGS €ival TTAéOV AVTAYWVIOTIKA TWV  CUPBATIKWYV
MopQWV evépyelag. EVOEIKTIKA avagépeTal OTI TO KOOTOG NAEKTPOTTAPAYWYAS ATTO
avepoyevviTpieg ammo Ta 0.80 €/kWh oT1ic apxég Ti¢ dekaeTiag Tou ‘80, €xel eIWOEI
ota 0.04-0.05 €/kWh oe pépn pe duvatoug avépoug kai ota 0.06-0.08 €/kWh o€
MEPN ME MIKPRA TaxXUTNTa avépwyv. Me Tnv €CENIEN TNG TEXVOAOYIOG KAl TIG OUVEXEIG
BeATiwoelig TTOU  eMITUYXAvovTal  OTNV  aTTOd00N KAl TNV OgIOTOTIO  Twv
QAVEPOYEVVNTPIWY, EKTIMATAI TTWG TO KOOTOG EKUETAAAEUONG TNG QIOAIKAG EVEPYEIQG
gival duvarto va peiwbei ata 0.03 €/kWh péxpr To répag Tou 2010.
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[OlaiTepo BApog oTov TOpEa OTn ouyxpovn €TToxn diveTal OTnV €pEuva Kal TNV
QVATITUEN aVEPOYEVVNTPIWVY HETABANTWY oTpopwyv. OI avePoyevvATIEG AuTOU TOU
TUTTOU, AEITOUPYWVTOG Of MPETABANTEG OTPOQEG, emTUyXAvouv auénon Tng
EVEPYEIOKNG OTTOOOTIKOTNTAG TOUG KAl MEIWON TNG MNXAVIKAG KOTTWOEWS TWV
OIGQOPWYV UTTOOUCTNPATWY TOUG. Id1aiTepn TTPOCOXN XPEIACETal KI O OXEOIOOUOG
TWV dIATALEWV TWV NAEKTPOVIKWY 10XUOG TWV AVEUOYEVVNTPIWY QUTWY, Ol OTTOIEG
TOTTOBETOUVTAI OTNV £€€000 TNG NAEKTPOYEVVATPIOG KOl TTPIV TO OnuEio oUvdEoNnG UE

TO NAEKTPIKO DiKTUO.

2.6 Baolkd XOpOAKTNPIOTIKA MEYEDN TWV AVEMOYEVVNTPIWV

Katd 10 oxedlaouod Kal TNV €MAOYA MIAG EYKATAOTAONG A&loTroinong TG aloAIKAG
EVEPYEIOG Ol TTAPAYOVTEG €KEivol TTou TIPETTEL va An@Bouv utr Oyiv  Kal

XOPAKTNPICOUV HIa QVEPOYEVVATPIO TTOU TTPEOKEITAI VO ETTIAEXOEI €ival:

> H diauetpog TG TIrepwTrG «Dy», n otroia kaBopilel To euPaddV TTOU CAPWVEI
N TITEPWTH KOI OUVETTWG TNV €EVEPYO ETMIQAvEIQ OIOUECW TNG OTToidag
EMIXEIPEITAI VO agloTroinBei N AloAIKA evépyela. ATTO auTtriv e€apTdatal OTO

MEYAAUTEPO BaBud To KOOTOG KAl N I0XUG TG AVEUOYEVVTPIOG.

> To Uyog Tou TTUpYyou «H» yia unxavég opifovTtiou dgova r ammAd 1o UYog
TOou OPOUEA YIa AVENOYEVVNTPIEG KATakOpuPou atova. Kabwg augaveral 1o
oyog Tou TIUpyou, au&davetar kKal TO OIABE0INO  AIOAIKG  duvauiko,
TTaPAAANAQ, OUWG augaveTal TO KOOTOG Kal TO BAPOG TNG eykatdoTaons. To
UYog Tou TTUPYOU MIAG aveUoyevVATPIOG KaBopiletal ye Bdaon tn SIGUETPO
TNG TITEPWTNG KAl Ol XPNOIMOTTIOIOUMEVEG QPIOUNTIKES TIMES Eival METALU TOU
H/D=1 ki H/D=1.5.

> To TAABOG Twv TITEPUYIWV TNG TITEPWTAG, TO OTTOI0 CUVOEETAI MPE TN
oTifapdétnTa  «O» MGG unxavis. H  Tapduerpo¢ TG  oTIBapdTNTAC
ek@paletal atmd 10 AOyo TOU €uPadoU OAwv Twv TITEPUYIWV TIPOC TO
EMBAdOV TNG em@AveIaG TTou dlaypdA@ouUV Ta TITEPUYIA KATA TNV TTEPIOTPOPN
Toug. Kard kavova ol PnNXaveg e HEYAAO «O» gival apyég, e MIKPO Babud
atrddoong, aAAG avOeKTIKEG, JE EAAXIOTEG AVAYKEG CUVTHPNONG KAl EEKIVOUV
MOVEC TOUG, OTav TTvEEl O AveUOG. Ta avTiBeTa 1I0XUOUV yIia PNXAVES WIKPOU

«O».
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> To €idog Twv TITEPUYIWY, TIOU TIEPIAAMPAVEI APEVOG TOV TUTTO TWV
TITEPUYiWY, ONAadK £Av auTA AvAKOuV o€ KATTOIA TUTTOTTOINKEVN KATNYopia A
Oxl, TO TIAXOG TOUG, Tn OUCTPOYN TOUG, A@ETEPOU TA UAIKA TTOU

XPNOIUOTTOIOUVTAl VIO TNV KATOOKEUN TOUG.

> H ovopaoTikh TaxUTnTa TTEPIOTPOPAG «N» TNG TITEPWTNG, TTOU KabopileTal
atro dIAPOPOUG TTAPAYOVTEG, OTTWG N CUXVOTNTA TOU NAEKTPIKOU DIKTUOU O€
TTEPITITWOEIG OIACUVOEDEUEVWV PNXAVWY KAl N avTOX TWV TITEPUYIWV O€

(PUYOKEVTPEG TAOEIG.

> To PBAPa TTEPIOTPOPAG «B», TO oOToi0 opifeTal ammd Tn ywvia TToU
oxnuaricetal amd TN Xopdr TNG AEPOTOMNG KI ATTO TO ETTITTEDO TTEPICTPOPG
NG TTePWTNAGS. O TPOTTOC PETABOAAG Tou PBAuaTOC KATd TO UWOG TOU
TITEPUYiOU aTToTeAE €va atTd Ta BACIKG OToIXEIa ETTITUXOUG OXEOIOOUOU TOU

Opopéa.

> O ouvteAeoTG 10XUOG «Cp» TNG AVEUOYEVVITPIAG, TTOU OTTOTEAEI OTNV ouaia
TOV agPOdUVAUIKO BaBud atrdédoong Tng TTEPWTNG, dnAadry TO TTOCOOTO
I0XUOG TOU QAVEPOU TTOU EKMETAAAEUETAI N TITEPWTH TNG PNxavng. lMNa pia
1I0avIKr €AIKA, 0 CUVTEAEOTAG I0XUOG dev gival duvaTd va UuTTEPPEi To GpIo Tou
Betz, dnAadn:

C s5=o.593 (1)
P27

> H ovopaaoTikh 10XUG TNG uNXavAg «Py», n otroia kabopilel To péyebog piag
QVEPOYEVVATPIAG KI  ATTOTEAEl TO METPO  TNG  OTIVMIAIAGE  WEENIUNG
TTapPAyOUEVNG EVEPYEIOG aTTO TNV aglotroinon TN aloAIKAG 10XU0G OE Mia
emeavela eupadou A, étav n TaxUTnTa TOU avEPOoU gival V Kal N TTUKVOTNTA

TOU aépa €IVal p. TNV TTEPITITWON QUTA 1I0XUEI N oXEon:

1
P =§CpnpAV3 2)
OTToU 0 PBaBubg amddoong «Ny» TTEPIAAUPAVEI TIG OTTWAEIEG TOU PNXAVIKOU
OUCTHMATOG «Ny» (aTTwAEIEG TPIBAG, QATTWAEIES edpdoewy,
TTOAATIAQCIAOTAG  OTPOPWV  KATT.), KOBWG KAl TIG OTTWAEIEG NG

NAEKTPOUNXAVIKI) JETATPOTING «Ne». EV yEVEL:
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n="ny *Ng (3)

> H taxutnta £vapéng AEITOUPYIOG «Uin,, TTOU EKQPACEl TNV EAGXIOTN TIUA TNG
TaxUTNTOG TOU QVEPJOU OTNV  OTIoid  PTTOPEl  av  AEITOUPYAOEl N
avepoyevviTpia. 2uvhnBwg gival 3-5 m/sec.

> H taxUtnTa QTTOKOTING «Uco», TTOU EKQPACEI TNV TIUR TNG TaAXUTNTAG TOU
AvEPOU TTAVW ATTO TNV OTToia TO OUCTNUA EAEYXOU TNG UNXAVAG OTAUATA TN
AeiToupyia NG yia Adyoug avtoxng kal utrepBéppavong. 2uvnbwg eivar 15-
25 m/sec.

2.7 E@apHOYEG TWV AVEHOYEVVNTPIWV

H onuavTikdTEPN OIKOVOMIKA EQAPPOYH TWV AVEUOYEVVNTPIWV E€ival N oUVOEDT TOUG
OTO NAEKTPIKO OIKTUO HIOG XWPEAG, YIO TNV a1mOdoon O AUTO TNG TTAPAyOPEVNG
NAEKTPIKNG EVEPYEIQG (ZXAua 9). TNV TTEPITITWON AUTH, £€va AloAIKO TTAPKO, dnAadn
Mia ocuoToixia TTOAWV avepoyevvnTplwy, eykabioTaTtal Kal AEIToupyei o€ pia
OUYKEKPIPMEVN B€on pE UWNASG aIOAKO OUVAMIKO Kal JIOXETEUEI TO OUVOAO TNG

TTOPAYWYNS TOU OTO NAEKTPIKO DiKTUO.

H epappoyr auti emTpETel TN PAdIKA EKMETAANEUON TNG AIOAIKNG EVEPYEIQG KAl
gival 1I01aiTepa atrAr], dedoPEVOU OTI N OUVOEDT TOU AIOAIKOU TTAPKOU PE TO UTTAPYOV
NAEKTPIKO OIKTUO YyiveTal MEOW UTTOOTAOPOU, OTOV OTT0I0 TOTTOBETOUVTAI Ol
METAOXNMATIOTEG aviywong Tadong Kal Ta UTTOAOITTA  avaykaia cuoTAPaTA
mpooTaciag. Kard autdév tov TpoTTO Oev atraiteitar n avamrtuén 181aitepou
OUOTAMATOG dIaXEipIong TNG TTAPAYOUEVNG EVEPYEIOG KI EAEYXOU TOU OUCTHUATOG,

TO OTTOIO TTPOCPEPEI OAN TNV evEPYEIQ OTO NAEKTPIKO BiKTUO.

2€ TIEPITITWOEIG TIOU Ol  EVEPYEIOKEG OTTAITACEIG €ival  PIKPEG, OTTWG  O€
QTTOUOVWHEVEG QYPOTIKEC 1 €EOXIKEG KATOIKIEG, OTABUOUC TNAETTIKOIVWVIAG O€
Bouvd, @UAdKIa eVOTTAWV BUVAUEWY, OPEIRATIKA KATAPUYIA KATT., XPNOIUOTTOIoUVTal
MIKPEG QVEUOYEVVNTPIEG OUVEXOUG pPeUUATOG, O OUVOUAOMO, OuvABWwG, ME
OUCTOIXiO CUCCWPEUTWY Yia TNV attobrkeuon Tng TTAeovalouoag eVEPYEIAG, WOTE
va  XPNOIYOTTOIEITal, OTaV ETTIKPATOUV OUVONKEG ATIVOIOG. TNV  TTEPITITWON
auénuéEVWY QOPTIWV XPNOIYOTTOIEITAI PEYAAUTEPN QVEWOYEVVATPIA, TIOU, ME TN
BorBeia €vOC OUCTAPATOG METATPOTTEA, TTAPEXEI EVOAACOOUEVO pPEUPA. 2TIG
TTEPICOCOTEPEG EQAPUOYEG N EYKATAOTOON OUVOdEUETAl TTAPAAANAQ ATTO YEVVATPIO

vTiCeA, n otroia e€ao@aAilel TNV adIGAEITTTN TTaPOXT PEUMATOC.
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2€ KAOe TTEPITITWON, OUWG, O EPAPUOYEG EKMETAAAEUONG TNG QIOAIKNAG EVEPYEIAG
Kal, €I0IKOTEPA, N ETTIAOYI TOU XWPOU EYKATAOTACNG TWV AVEUOYEVVNTPIWY TTPETTEI
VO YiveETQl HPE TTPOCOXN, WOTE va un dlatapdooeTal, KATW OTTd OTTOIOVONTTOTE
TPOTTO, N TroIéTNTA TOUu TTEPIBAAAOVTOG TNG €upuTEPNG TTEPIOXNG. lMpoBAnRuara,
OTTWG auTO TOou BopuUPou OTIG PEPEG PAG £XOUV OUCIACTIKA QVTIMETWITIOTEI, KABWG
ME TN paydaia €CEAIEN TNG TexvOAoyiag Twv TeAeuTaiwv €TWV n AsiIToupyia Twv
QVEPOYEVVNTPIWY  €XEl KATOOTEI TTPAKTIKG aBopupn. TMapdAAnAa, agiler va
ONUEIWBEI OTI 0 OXEDIATUOG TWV AIOAIKWY TTAPKWV YiveTal, TTAEOV, YE TETOIOV TPOTTO
TTOU VA ETTITUYXAVETAI N KAT& TO duvaToOv ApPPOVIKOTEPN CUVUTTOPEN €yKATAOTAONG

Kal TOTTiOU.

ZxNpa 9. TummikA dIGTAgN YETATPOTIAG AIOAIKNG EVEPYEIQG
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2.8 lox0g avepoyevvnTpiwyv

H 10%0¢ TOU avépou TTOU TTPOCTTITITEl OE pia eTTIPAvVEIa A (m?) 1I000Tal pE:
1
P, =3 PAU, (4)

OTToU :
p N TTUKVOTNTA Tou aépa o€ kg/m® kai

U, n TaxUuTNTa TOU aépa o€ m/s.

H punxavikr 100G 0ToV Ggova TNG QVEUOYEVVATPIOG Eival:

1
P,=C,R,==C pAu, (5)

m P w 2
oTToU :

Cp O OEPOBUVOUIKOG OUVTEAEDTNG TNG ENIKAG.

O agpoduvapikog ouvteAeoTng Cp gival ouvaptnon tou Adyou A (AGyog TaxuTtnTag
QKPOTITEPUYIOU — tip speed ratio) TNG YPAUMIKAG TaxUTNTAG TOU AKPOU TNG €AIKOG
TTPOG TNV TAXUTNTA TOU QVEUOU Uw :

C,=C,(4) (6)

u A Rgﬂ, a)gﬂ

A=—S=—— )

otTou :
UeA N YPOMMIKA TaxUTNTa TOU AKPOU TOU TITEPUYIOU o€ m/s,
Rer N akTiva Tou €AIKa o€ m Kai

Weh N YWVIOKA TaxutnTa Tou éAika o€ sec™.
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210 2xAua 11 TTapatiBevTal o1 TUTTIKEG KAUTTUAEG TOU OUVTEAEOTH 1I0XU0G WG TTPOG
Ta dlIGQopa €idn avepoyevvnTpIwy, KABWG Kal n 10avikA KauTTUAn 10x00¢ (0T), N
OTToia TEIVEI AOUPTITWTIKG OTO OPIO TOu Betz. ZTnv TTpaypaTikOTNTA, O CUVTEAECTAG
IOXU0G Oa cival akopa HIKpOTEPOG (TepiTtou 30%-46%) (ZxApa 11), Adyw
QAIVOUEVWY  OUVEKTIKOTNTAG, TIETTEPACHUEVOU  QPIBUOU  TITEPUYIWV  Kal  TNG
UTTAPXOUCOG CUCTPOYPNG TOU PEUPATOG TOU AEPA TTiow atTd To dPOopEa, N OTroia,
TENIKA, TTPOKAAEI ATTWAEIQ EVEPYEIAG, €’ QITIAG TNG KN METATPOTING TNG O€ TTiEDN.

2xAua 10. O ocuvTeAEOTAG I0XUOG WG ouvapTnon Tou Adyou TaxuTnTag
QKPOTITEPUYIOU yIa dIAPOPA €idN AVEUOYEVVNTPIWV

Cp
0.4 —

0.2 —

0

1 I
0 5 10 A

2xNua 11. O ouvteAeoTAG 1I0XU0G WG ouvdApTNON Tou AGyou TaxuTnTag
QKPOTITEPUYIOU

2TNV TIEPITITWON TTOU O OPOUEAG £XEl MEYAAN OIAPETPO, N TAXUTATA TOU QVEPOU
gival d1aQOpPETIKN OTIG dIAPOPES BETEIC TNG EAIKAG KATA TNV TTEQICTPOPN TNG, KABWG
Kol METAEU TwV idIwV Twv TITEPUYiwy. MNa Adyoug attAdTNTAG, N TIMA TNG TAXUTATOG
TOU avéuou €xel BewpnBei idia ae OAn TNV ETMIQAVEIQ TTOU COAPWVEI N EAIKA.
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H XapakTnpIoTIKr) KAUTTUAN 10XU0G HIOG QVEPOYEVVATPIOG QaiveTal O0TO ZxAua 12
Kl N ouvapTtnaon TTou EKQPAdel TNV KAUTTUAN 10XU0G €ival:

P(v)=y U @)
P u <v<u,
0, u <v

loyuc (kW)

Taxurnra (m/sec)

2xHua 12. OewpnTiKr) KAPTTUAN 1I0XU0G AQVEPOYEVVATPIAG .

2.9 MeiovekTAuaTa Kal  TTAgEoveEKTAMATA aglotroinong Tng

aI0AIKAG EVEPYEIQG

2TIG MEPEG PAG, N EVEPYEID TOU AVEUOU ATTOTEAEI Wi ATTO TIG KUPIEG AVAVEWOIPEG
TTNYEG EVEPYEIEAS PEOW TWV OTTOIWV 0 AVOPWTTOG TTPOCTIABEI va AVTIUETWTTIOE! TO
EVEPYEIOKO TTPOBANPA. ZT0 onueio autd, Aoitrdy, Ba ATav Xproiuo va £¢eTacbolv
TA MEIOVEKTAMATA KAl TA TTAEOVEKTHUATA TTOU ATTOdIdOVTAlI OTNV QIOAIKA EVEPYEIQ,
woTe va OlouopPwOEi pia oAokAnpwévn €IKOVA YIa TOUG TTEPIOPICHUOUG Kal TIG

duvaToéTNTEG agloTToiNONG TNG.

Ooov agopa OTa PEIOVEKTAPATA A&IOTTOINCNG TNG MTTOPOUUE va TTAPaBECOUNE TA

TTOPAKATW:

> H xaunAf pory alommoIfoIung KIVNTIKAG EVEPYEIAG TOU QVEPOU, TTOU

KATOTACOEI TNV QIOAIKI EVEPYEIA OTIC OPAIEG MOPQPEG EVEPYEIQG, €XEI WG
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atmmoTéEAECOHA TN XPAON €iTE punXavwyv PeyOAwv OIaoTACEWYV, €iTe PEYAAOU
apIBuoU AVEPOYEVVNTPIWY VIO TNV TTapaywyrn g €mMOUPNnTAG TToodTNTAG

EVEPYEIQG.

H aduvapia akpiBoug TpoBAewns TnG TaxutnTag Kail tng dieubuvong Twv
AVEPWY, TTOU OgV ETTITPETTEI OTOV TTAPAYWYO EVEPYEIAG va Yvwpilel TNV

TTOCOTNTA EVEPYEIOG TTOU UTTOPEI Va TTapaxOei o€ dEBOUEVO XPOVO.

2.€ TIEPITITWOEIG dIAOUVOEONG TNG QIOAIKNG EYKATAOTAONG ME TO NAEKTPIKO
OiKTUO N TTapayouevn evépyela dev TTANPOI TTAVTOTE TIG TEXVIKEG ATTAITAOEIG
Tou OIKTUOU, ME OTTOTEAECUO VO  gival  aTmmapaitnTn n  TOTTOBETNON
QUTOMATIOPWY EAEYXOU, PNXOvVNUATWY puUBPIoNG TAONG KAl ouyxvotnTag,
OTTWG KI EAEYXOU TNG aépyou 1I0XU0G Kal VO augaveTal TO apXIKO KOOTOG TNG
EYKATAOTAONG. AVTIOTOIXQ, O€ TTEPITITWOEIG AQUTOVOUWY HOVAdWY KpPiveTal
amapaitnTn N 0mapén ouoTNUATWY ATTOBRKEUONG TNG  TTAPAYONEVNG
evépyelag. H dladikacia auth Tng atrobrnkeuong Ouvatal va ETTIPEPEI
ATTWAEIEG EVEPYEIOG KI QUEAVEI TO APXIKO KOOTOG TNG £yKATAOTAONG KAl TIG

UTTOXPEWOEIG OUVTHPNONG Yia Tn d1ao@AAion TNG OUAANG AEIToupyiag.

H Teplopiopévn  duvatdmnta aglomoinong Tou OlaB€oiyou  aloAIKoU
OuvauIKoU, KABWwG Kal TO MIKPO MEPOG TNG ATTOPPOPOUNEVNG AIOAIKAG
EVEPYEIOG TTOU METATPETTETAI MECW TWV CAIOAIKWV HNXAVWY O€ WEEAIUN

EVEPYEIQ.

To oxeTikd uwnAd KOOTOG TNG APXIKAG ETTEVOUONG yIa TNV €yKATaoTaon

QAVEPOYEVVNTPIWV.

ATTO TNV GAAN TTAEupd, Ta BACIKA TTAEOVEKTAMATA alOTToiNONG TNG QIOAIKAG

EVEPYEIOG €XOUV WG €EAC:

>

MpdKeITal yia pia avavewaolun TNy evEPYEIAg, KATI TO OTTOI0 ONUAIVE TTWG
gival avegavtAntn, o€ avtiBeon Pe TO OUVOAO TWV CUUBATIKWY KAUGIUWYV,
Twv oToiwv Ta Befaiwpéva ammobéuaTta oTov TTAAVATN avapéveTalr va
e€avrAnBouv ae GUVTOUO OXETIKA XPOVIKO dIdoTnua, Kal, JAAIoTa, TTapEXETAI

dwpeav atrd Tn euon.

H evépyeia Tou avéuou aTToTeAE yia kKaBapr poper evépyelag, ATTIA TTPOG TO

TePIBAANOV. H xprion Tng dev €mMPBAPUVEI TA OIKOCUCTANATA TWV TTEPIOXWV
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EyKaTAoTaoNnG Kail, TTapAAAnAQ, avtikabioTd puTToyOVEG HOPYEG EVEPYEIAG,

OTTWG TO TTETPEAAIO KI O AIyviTnG.

> H aioAikr) evépyela eivar onuepa n @OnvoTepn Popen evépyeliag agou
KooTiCel katd péco 6po 0.04-0.06 €/kWh. H Ty €gaptatar amd Ttnv
OTTapén/TTapoxr avégou Kal atmo Tn XPNMAToddTNON r PN ToUu €KACTOTE

TTPOYPAUMATOG TTAPAYWYNS AIOAIKNG EVEPYEIQG.

> H alommoinon TG aioAikAG evépyeiag Bonbd& oTnv aTToKEVTIpwOn Tou

EVEPYEIOKOU OUOTANATOG PEIWVOVTAG TIG ATTWAEIEG HETAPOPAS EVEPYEIAGC.

> EAkOel Tnv €iopor &Evwv €TTEVOUCEWV KI €VIOYXUEI TNV TTEPIPEPEINKN)

QVATITUEN Kal TRV ATTOKEVTPWON TOU EVEPYEIOKOU JOVTEAOU TTAPAYWYNG.

> MNa KABe xwpa PTTOPEI va aTTOTEAECEl EyXWPIQ TINYH EVEPYEIQG, KATI TTOU

BonBd otnv ameEdpTtnon amod akpiBd eiIcayoueva Kauoluda.
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3 O AAIOPIOMOZ TABU SEARCH

3.1 loTopikA avadpoun

Tig TeAeuTaieg dekaeTieg N apBovia dUOKOAWV TTPoRANUdTwY BeATIOTOTTOINONG, TA
OTTOia oUVaAVTWVTAl O OIAPOPOUG TOUEIG, OTTWG OI TNAETTIKOIVWVIEG, N AOYIOTIKI, Ol
METAQOPEG, O OIKOVOUIKOG OXEDIQONOG Kal N TTapaywyr), OUVETEAECE OTNV
QVATITUEN OUVAMIKWY TEXVIKWV TIPOG €TTiAucn Twv TTPoRAnudtwy autwv. Ol
TEXVIKEG QUTEC ATTOTEAOUV, OUVABWG, TO ATTOTEAETUA 1IOEWV, Ol OTTOIEG TTPOEPXOVTAI
atmd éva PeYAAO PEPOG TTEDIWV EPEUVAC KAl TTPoCapPOlovTal KATAAANAQ. 2KOTTOG
TWV &V AOYywvV TTPOCAPHOYWY ATTOTEAEI TO va avatrTuxBouv OIEPYOTiEg TETOIEG,
WOTE VA €ival ATTOTEAECUATIKEG KAl IKAVEG va dIaxXEIPIOBOUV TNV TTOAUTTAOKOTNTA

ouyxpovwy TTPoBAnudaTwy BeATIOTOTTOINONG.

O ouykepaouodg 10ewv atrd TIC OTTOIEG TTPOKUTITOUV Ol TEXVIKEG QUTEG, TTOAAEG
QopEg  cival TeAsiwg ampdéopevog. O TTpoypaupaTiopdsg dIKTUWV  PONG, Yid
TTOPAdEIYUA £XEI KOIVA OTOIXEIQ HE HOVTEAA TTOU EKUETAAAEUTTIVTAI IOEEC, Ol OTTOIEG
TTpoépxovTal amd Tov NAeKTPIOPO Kal TNV udpauAikr). O aAyoépiBuog Simulated
Annealing Baciletal og pia Paoikr) diadikagia Tou Trediou TNG PETaAAoupyiag, ol
YEVETIKOI aAyOpIBuol TTpooTTab0oUV VA TTPOCOUOIWOOUV TO BIOAOYIKO QAIVOUEVO TNG
€CENKTIKAG avammapaywyng, evw n  HEBODOG PEATIOTOTTOINONG ME  OTTOIKIES
MUPMNYKIWV OTNEICeTal 0T OUAAOYIK} OCUUTTEPIPOPA TWV HUPUNYKIWV KATA TNV
avalnTnon Kai TN ouykopidf TG TPOPNAGS Tous. H giAocogia Tou aAyopiBuou Tabu
Search, Aoitov, PBaoifetal KI auth 0TV AvTANOn Kal TNV EKPETAAAEUON €VOG
OUVOAOU TTOPOMOIWY apXwV Kal IDEWV Twv TTEdiIWV TNG TEXVNTAG vonuoouvng Kal

NG BeATIOTOTTOINONG.

H Baoiki yoper Tou aAyopiBuou Tabu Search avamtuxbnke atmd Tov Fred Glover
70 1986. O oOuykekpIgévog oaAyopiBuog Paciotnke o€  dIAdIKOCIEG TTOU
dnuIoupynNBnKav yia va EETTEPACTOUV Ta OpIa TWV TOTTIKA BEATIOTWY AUCEWYV, TTOU
MEXPI TOTE Bewpouvtav Ta Opia kKaGBe avalntnong. TEToleg dladikagieg, OTTWG N
Surrogate Constraint pé6odog kai n Cutting Plain Approaches eméBalav kai Apav
TTEPIOPICPOUG, WOTE EMTPETTOUV TNV avalnTnon AUCEWV O€ ATTAYOPEUHEVEG VIO ThV
eupeon autwv Treploxég. Tnv idla xpovid, o Pierre Hansen, pe 10€e¢ TTOU

oxetiCovrav oTtnv idla BAaon HE TIG TTpoava@epOeioeg PEBODdOUG, QVETTTUEE TN
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Steepest Ascent / Mildest Descent péBodo. ‘Ekrtote, TTOANOI  DIOKEKPIUEVOI
ETTIOTIMOVEG €XOUV OUVEICQEPEI PECW TNG EPEUVAG TOUuG OTnNV €EENIEN TOU
aAyopiBuou Tabu Search, o otroiog duvartal va eQapuoleTal Kal va €TTIAUEI TA

TTAéov duaoeTTiAuTa TTPoBANPaTa BEATIOTOTTOINONG.

Tabu Search

Surrogate Cutting Plane Steepest Ascent
Constraints Approaches Mildest descent

2xnua 13. H e€éNign Tou aAyopiBuou Tabu Search

Madi pe Tn uéBodo Simulated Annealing kail Toug yeveTIKOUG aAyopiBuoug, o Tabu
Search agloAoynbnke oTnv eupéwg atmodekTr) €KBeon TNG EMTPOTIAG TWV
OpacTnpPIoTATWV £peuvag yia Tnv emopevn dekaetia (Committee On the Next
Decade of Operations Research-CONDOR) 710 1988 w¢g pia €eEaIpeTIKA
UTTOOXOMEVN HEBODOC yia PEAANOVTIKN) QVTIMETWTTION TTPORANUATWY KOl TTPOKTIKWV
EQPAPMUOYWYV. ZUYXPOVEG eQapupoyEC Tou Tabu search evroTTiovTal GTOUG TOMEIG TNG
KATOVOMNG €VEPYEIAG, TNG AOYIOTIKAG, Tou oxediaopou VLSI, TG OIKOVOMIKNAG
avaAuong, TnG BloiaTpIKAG avaAuong, TNG JETAAAOUPYIAG, TNG JOPIOKAG MNXAVIKAG,

TWV TNAETTIKOIVWVIWV KI AAAOU.

3.2 Tevikég 16€é€g

O aAy6piBuog Tabu Search cival pia petagupioTiki péBodog, n otroia odnyei pia
TOTKA €uploTIK dladikacia oTnv avadntnon AUCEwv TrEPA aTTO TO TOTTIKO
BéATIoTO. ‘Eva amd 1a KUpia xapakTtnploTikG uépn Tou Tabu Search atroteAei n
XPNOIKOTTOINON TTPOCAPUOCTIKAG VKNG, N oTToia TTpocdidel aTov aAyopIBuo évav
MO EUEAIKTO XOPAKTHPA WG TTPOG TNV avalntnon. MNa 1o Adyo autd, o1 oTpaTNYIKES
Tou Bacifovral oTn XpHon MVAMNG €ival TO OAUO KOTATEBEV TOU CUYKEKPIPEVOU
aAyopiBuou.
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O 6pog tabu r} taboo xpnoigoTrolgiTal OTIG NEPEG PAG yIa va dNAWOEI OTIOATTIOTE
ATTOYOPEUPEVO, KUPIWG OTIOATTOTE QAVTIMETWTTICETAI ATTO TNV KOIVWVIA WG UN
uTTdpxoV, yia Adyoug nBIKAG | KOIVWVIKWY TTpokataAfwewy. O aAyopiBuog Tabu
Search &g oxetiCetal, BERaia, Pe NOIKA {NTAUOTA ) TTPOKATAAAWEIG, OAAG TEiVEl va
ETMPAANEI CUYKEKPIMEVOUG TTEPIOPIOUOUG, WOTE va KaBodnyeitalr pia diadikacia
avadnTnong o€ dUoKOAa KAt Ta GAAa povoTtTatia AUcewv. AUTOi OI TTEPIOPICHOI
EMPRAAOVTAlI PEOW OUYKEKPIMEVWVY BOUWY PVAUNG, O OTToieg dnuioupyouvTal yr
auTov akpIfwg To Adyo. H Baon Tou aAyopiBuou éykeital oTnv TTPoUTTé0e0n, 4TI yIa
va BewpnBei n péBodOG yia Tnv eTTiAucn €vog TTPoPRARUATOG BEATIOTOTTOINONG
OXETIKA £EUTTVN KI EUQUNAG, Ba TTPETTEI VO EVOWHATWVEI TTIPOCAPUOCTIKA MVAKN KOl
oTpatnyiki avalitnon. lNa va yivouv 1o KkatavonTd 1a Tpoava@epbEévTa, yia KaAn
avaAoyikry ouykpion Ba ATav n avappixnon o€ éva Bouvod, O1Tou o opeIfATng Ba
TIPETTEl ETMIAEKTIKA va Buudrtal (TTPOCOPUOCTIKA HPVvAUN) BAcIKG onuegia Tou
MOVOTTATIOU aTTO TO OTTOI0 TTEPACE Kal Ba TTPETTEl va KAVEI OTPATNYIKES ETTIAOYEG

(oTpatnyikf avalitnon) Katd Tn dIAPKEIQ TNG TTOPEIAG TOU.

H avaloyia pe 1o mmapddeiypa NG opeiaciag 6oov agopd oTnV TTPOCAPHOCTIKN
MVAMN, XapakTNpPIoTIKO oToixeio Tou Tabu Search, kartadeikvugl Tn onuacia Tou va
avaAuovTtal o€ KABe Brpa ol eVOAANAKTIKEG ETTIAOYEG O€ OUYKPION WE TTPONYOUUEVEG
EMAOYEC Kal o€ TT010 BaBPO auTég eTTnpedlouv TO TEAIKO atToTéAeopa. To aToixEio
auto emTpETEl 0T d10dIKACIa va €PEUVA TO TTEQIO TWV AUCEWV TTIO ATTOOOTIKA.
EmmpdoBeTa, n €u@acn TTou diveTal OTn ONUACIa TOU OTOIXEIOU TNG OTPATNYIKAG
avadnTnong TTPoEPXETal aTTd TO Yeyovog OTI i KOKH oTpaTnyIk& €TTIAOYI UTTOPEI
Va TTPOCOWOEIl TTEPICOOTEPES TTANPOPOPIES Kal, TEAIKA, KOAUTEPA ATTOTEAEOUATA WG
TTPOG TNV avalATnon MO aTrd Jia KaAr otpatnyikda mmiAoyn, TTOow PAAAoV aTTo Jia
Tuxaia €TmAoyry o€ KAToIlo BAMa uiag avaliAtnong. To OUYKEKPIPEVO OTOIXEIO
TTpoodidel oTov aAyopiBuo Tabu Search Ta XApoKTNEIOTIKA WdIOG €u@UOUG

avalnTnong.

3.3 H pvApn wg KUPI0 XapaKTNPIOTIKO TG NEBSSdOoU Tabu Search

O1 douéC pvAuNG TTou XpnaoiyoTroiouvtal oTn PéBodo Tabu Search Bagilovral o€
TE0OEPQ PaOIKA OTOIXEIQ: TO TTPOCPATO TOU YEYOVOTOC (recency), Tn ouxvotnTa

(frequency), Tnv Toi6TNTa (quality) kal Tnv emppon (influence) (ZxAua 14).

Epyaoriipio HAektpikwv KukAwpudrwv ki Avavewaoiuywv lNnywv Evépyeiag 35



Avdarruén aAyopiBuou ue tn pé6odo Tabu Search yia rov evromioud Tou onuegiou uéyioTns 1I0XU0S
QAVELOYEVVNTPIAS

O1 Baoiopéveg oe mpdopara oToixeia Ppaxutpdbeopeg PvAueg (short term
recency-based memories) KpaTouv apxeio YVWPIOUATWY TwV AUCEWV TTOU €XOUV
aAAGEel KaTd To TTPOC@ATO TTAPEABOV. Ol PVAUES QUTEG, N XPAON TWV OTToIWV Eival
n 1o &1adedopévn w¢ TTPog Tov aAyopiBuo Tabu Search ki atroteAouv Baciko
OTOIXEIO TNG OUYKEKPIMEVNG DITTAWMPATIKAG epyaciag, Ba avaAluBouv die¢odIka o€

ETTOMEVN TTAPAYPAPO.

O1 Baoliopéveg 0Tn ouxvoTnNTa POKPOTTPOBeoueg uvnpeg (long term frequency-
based memories) cuuTTAnpwvouv TNV TTANPOPOPIa TTOU TTAPEXOUV Ol recency-
based pvrueg, dieupuvovTag To TTEDIO yIa TNV KATAAANAN €TTIAOYF O€ KATTOI0 BANC
Tou oAyopiBuou. H ouykekpiyévn dou PVARNG €xel OIKEG TnNG HEBOdOUG,
Baoifouevn oOTn OouxvOTNTA EPQPAVIONG OUYKEKPIMEVWYV OTOIXEIWY, Ol OTTOIES
AauBavouv utr’ dyiv TNV TTOIOTNTA TwV AUCEWV Kal TNV ETTIPPON €vOG BANATOS TOU

aAyopiBuou wg TTPOG TO TEAIKO ATTOTEAECHA.

NowdtnTa Emppon

g »

Aopsg pvripng

&« »

ZuyvotnTa MNpoodoaro ysyovog

2xAua 14. Baolkd xapaktneIioTIKG Twv dOJWV uvAuNG TnG NEBOdou Tabu Search

To XxapakTnpPIoTIKG TNG TTOIOTNTAG AVOPEPETAI OTNV IKAVOTNTA TOU OAyopiBuou va
SlaKpivEl TV agia Kal TN ouveloQopd KABe Briuatog wg TTpog Tn Auon. Bdoel Tou
OUYKEKPIMEVOU XOPAKTNPIOTIKOU, TTapEXOVTAl OIEUKOAUVOEIC O€ €VEPYEIEG TTOU
odnyolv o€ «KAAEG» AUCEIG, €VW UTTAPYXOUV TIOIVEC YIa va atroBappuvovTal
KIVI|O€IG TTOU 0ONyouV 0€ «KAKEG» AUoeIg. H apxr Tng TroidTnTag, HAAIoTa, PTTOPEi

va BewpnOei KI wg Baon yia Eva eTTiTTed0 PABNONG 0TOV aAyOpIBUO.

TENOG, TO XAPAKTNPIOTIKO TNG ETTIPPONG APOPA OTNV £TTiIOPACN TWV ETTIAOYWY TTOU
yivovtal katd 1n d1dpKela TG avalntnong, Oxl JOVO wg TTPOG TNV TToI0TNTA, AAAG
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Kalr T dounl TNG dladikaciag. Kard pia évvoia, n 1oidTnNTa ATTOTEAEI Mia €10IKN
MOP®NA TOU XOPAKTNPIOTIKOU TNG £TTIPPONG. H Kataypa@ry TTANPOPOPIWY OXETIKA HE
TNV ETTIPPON ETTIAOYWV O€ OUYKEKPIPMEVA OTOIXEIO TOU AAYOPIOPOU EVOWUOTWEVEI

OoTO aAy6pIBuo éva eTTITTPOCOETO £TTITTEdO PABNONC.

3.4 Intensification (emritaon) ka1 Diversification (diagopoTroinon)

AUo Baoikd e¢aptiuata TN PeEBOdou Tabu Search atmmoteAoUv oI OTPATNYIKES

intensification (eTritaong) kai diversification (diagopoTroinong).

O1 oTpatnyikég intensification Bacifovral TN YETATPOTIH TWV ETTIAOYWV OTTOPOONG,
WOTE VA «EVOaPPUVOVTAI» OUVOUAOHOI KIVACEWY KOl XOPAKTNPIOTIKA AUCEWY, TTOU
Kata tn d1dpKela TG avadnTnong TTapdyouv KaAd atroteAéouara. ETTpocbera, ol
OTPATNYIKEG QUTEG UTTOPOUV va TTOPAKIVOUV TNV avadntnon yia eToTpo®r o€
EAKUCTIKEG TTEPIOXEG, WOTE va dlepeuvnOouv 1Mo €EOVUXIOTIKG. O1 OTpaTnyIKES
auTéG atroTeAoUV KUPIO yvwploua Tou Tabu Search oe short term recency-based
MVAPES. MAAIOTA, yIa TNV AVEUPEDT TWV AEYOPEVWY KAl KAAWV TTEPIOXWV AUCEWV
WG ONUEIo KAEIBI XpNOIYOTTOIEITAI N KAAUTEPN TIUA TNG QVTIKEIMEVIKAG OUVAPTNONG
TTOU €XEI BPeBEi HEXPI KATTOIO BEBOUEVN OTIYHN TNG avalATNoNG.

A6 Tnv A&AAn TTAgupd, o1 oTpartnyikég diversification evBappuvouv péow
OUYKEKPIMEVWY BnudTtwy Tnv avalntnon oTo va SIEPEUVATEI TTEPIOXEG TTOU HEXPI
Mia OedopEVN XPOVIKN OTIYHN Ogv €XEI ETTIOKEPDEI Kal va eeTAoEl AUOEIG, Ol OTTOIEG
dla@épouv o€ onUavTIKO BaBud atmd eKeiveg TTOU HPEXPI TN OTIYMR AUTH €ixav

€€eTOODBEI.

3.5 Short term recency-based memories (Baociocuéveg o€
TPOCPATA OTOIXEIO BPAXUTTPOOECHEG UVIES)

H pébodo¢ Tabu Search &ekivd Omwg KABE Kavovikr TOTTIKA 1 avalitnon

yerrviaong. lMpoxwpd d1adoxikd atd Tn pia mlavy Auon otnv AAAn, péxpl va

IKOVOTTOINOEI £va €TTIAEYUEVO KPITAPIO TEPUATIOUOU. KABe x e X OxeTiCeTal PE pia

verrovid N (x)< X, kai kGBe Abon x'e N(x) evromifeTal péow ToU X Omd pia

AeIToupyia TTOU ovouddeTal Kivnon.
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210 onueio autd Ba avrirapapBAnBei n péBodog Tabu Search pe TN Steepest

descent péBodo, OKOTTOG TNG OTToIAG €ival n eAaxioToTroinon Tou f (x) H pébodog

EMTPETTEl POVO  KIVIOEIG O€  YEITOVIKEG AUCEIG, Ol OTroieg BeATILOVOUV TNV
QVTIKEIMEVIKI) ouvaApTNOon Kal TeppaTicel otav dev PTTopoulv va BpeBoulv TTeEpaITEpw
AUoeig yia BeATioTotroinon Tou atroTeAéopaTog. AKOAouBel 0 WeudoKWAIKAG TNG

steepest descent pebodou:

1. AiaAéére éva x e X yia Tnv ekkivnon tngoIadikaaiag.

2. Bpeire éva x'e N (x) réroio, wore f(x')< f(x).

3. Av O¢v urropei va BpebBei TéTolo X', TO X &ival TOTTIKG BEATIOTN
Auon kai n péBodog tepuaridel.

4. AIaQopETIKA, OpIoTE TO X' WS VEO X Kal TTHyaiveTe OTO Brua 2.

H teAikii AUon X, oTnv oTroia kKataAfyel n steepest descent u€Bodog, ovoudadeTal
TOTMKA BEATIOTN, KABWG auTh €ival, TOUAGxioTov €€’ iocou KaAR 1 KaAuTtepn atmod
otroladNToTeE AAAN AUCON Ot pia yeIrovid AUCEWV. ZTIG TTEPICOOTEPEG TWV
TTEPITITWOEWY, O€ pia steepest descent péBodo n Totmk& BEATIOTN AUON TTOU
ecayetal, dev gival Kal n oAika BEATIOTN Auon. O aAyopiBuog Tabu Search, péow
OUYKEKPIMEVWV XOAPOKTNPIOTIKWY TOU, dUvVATAl VO UTTEPKEPAOEI TO OUYKEKPIMEVO
TTPOBANPA. XAPOKTNPIOTIKA, TO OTOIXEIO QUTO WPTTOPEl va emITEUXOEl Péow TNG
TpOoTTOTOINONG TNG YeIrovidg N(x). H Ttpotromoinuévn yeirovia N (x) gival 10
armmoTéAeopa NG OIATAPNONG €VOG IOTOPIKOU ETTIAOYWV KAT& Tn OIAPKEID TNG

avalnTnong.

H short term recency-based pop@r g ueBoddou Tabu Search xapakTnpifeTal wg
Mia emOEeTIKN Hop@r) avalTnong Kai o1 ETMAOYEG KATA TN dIAPKEIQ AUTHG UTTOKEIVTAI
O€ OUYKEKPIPEVOUG TTEPIOPIoUOUG. O1 TTEPIOPICUOI auToi £Xouv avaTtrTuxBei oTov
aAyOpPIBUO, WOTE VA ATTOTPETTOUV TNV ETTAVAANWN OCUYKEKPINEVWY OTOIXEIWV KaTA
TNV dIApKeIa TNG €upIoTIKAG dladikaoiag. Kupiog OKOTIOC TOUG ATTOTEAEI TO va
EMTPETTOUV OTNV avalATnon va €gepeuvei o€ onueia TTEPA ATTO AUTA TWV TOTTIKWV

BEATIOTWYV AUCEWV, péoa atmd BrPaTa TToU XapakTneiovtal atrd uwnArn ToidTnTa.
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O1 mreplopiopoi auToi, AoitTdv, agopouv CTOoIXEIO TTOU TTPOCTIEAQUVOVTAl KATA TO
TTPOOC@PATO TTAPEABOV Kal onuaTtodoTouvTal wg tabu-active (Taptrou evepyd), evw oI
AUOEIC TTOU TTEPIEXOUV  Ta OToIXEid auTd xapakTtnpifovral wg tabu. Agicel
EMOANAVONG TO YEYOVOS TTWG N Katnyoplotroinon tabu avagépetal oe AUCEIG, Ol
OTTOIEG ATTAYOPEUETAI VO OTTOTEAEOOUV PEPOG TNG TEAIKAG Auong. Eivar duvard,
OJWG, KAt Tnv avadnTnon va avo@epOUacTE KOl O€ KIVAOEIG TTou odnyouv o€

TETOIEG AUOEIC WG KIVAOEIG tabu.

Ta T1poavagepBévia Ba  yivel TTpooTrdBeia va e€Enynbouv péoa amd  €va

TTapdadelyua Minimum k-Tree TpoBAuaTOG.

8
20 M\’ 9

ZxAua 15. ZTaBuIouEVOC UN KOTEUBUVONEVOS YPAPOG

‘EOTW TTWG XpnOoIPOoTIoIEiTaI N «ATTANCTN» (greedy) TEXVIKN yia EUPECN MIAS APXIKNAG
AOonG. H «ammAnoTtn» TeXVIKA geKIVA PE TNV €TTIAOYN TNG AKUNAG ME TO MIKPOTEPO
BAapog o010 ypa®o. AKOAOUBWG, EeKIVWVTAG aTTO TOUG KOPPBOUG TNG apXIKAG aKUNAG,
avadnTeital n emmOPeEVN aKUR ME TO MIKPOTEPO BAPOoG, n otroia Ba cuvdéeTal

TOUAAXIOTOV HE £vav eK Twv OU0 KOPPBWYV TNS apXIKAG, KI OUTW KaB' €€AC .

‘EOTwW TTWG N «AmANOTN» Kataokeury Oévipou TreplAaupavel 4 BApata. OToTE,

oUup@wva pe Tov lMNivaka 4 Ba €XOUpE:
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BAua YrioPripreg akpég Ermtiloyn ZUVOALKO Bapog
1 (1,2 (1,2) 1
2 (1, 4), (1, 3) (1, 4) 26
3 (2,3),(3,4),(4,6),(4,7) (4,7) 34
4 (2,3),(3,4),(4,6),(6,7), (7, 8) (6,7) 40

Mivakag 4. «<ATTANCTN» KOTAOKEUR OEVTPOU

H kataokeur) Tou &évTpou Eekiva pe Tnv €TTIAOYN TNS akunig (1, 2), n otroia €xel TO
MIKPOTEPO BAPOG OTO YPAPO Kal IooUuTal JE Tn Povada. AKOAOUBwWG, Ol UTTOWRPIES
OKMEG Ba gival gkeiveg TTou Ba cuvdéovTal e TOuG KOUPBoug 1 Kal 2 (ekTOG, BePala,
NG aKPNG (1, 2)), dnAadn o1 akuéG (2, 3) kai (1, 4), ye TNV akpn (1, 4) va emAEyeTal
AOYW pIKpOTEPOU BApoug. Or eTTIAOYEG TwV UTTOAOITIWV OKPWY OTA UTTOAOITTA U0

BripuaTa TNG KATAOKEUAG TOU BEVTPOU aKOAOUBOoUV Tnyv idia Aoyikr).

O pnxaviopog evaAAayrg TTou XPNOIPOTIOIEITaI aTTO TO ONuEio autd Kal TTEPa
QVTIKAOIOTA Wia €TTIAEYUEVN QKM TOU OEVTPOU PE Wi GAAN akur €KTOG Tou dEVTPOU,
ME TNV TTPoUTTO0E0N TTAVTA TTWGS O VEOG UTTOYPAQPOG TTOU dnUIoUpYEiTal gival TTiONG
0évTpo, dnNAadr dev UTTAPXOUV POVOTTATIA TTOU Va EKIVOUV aTtro évav KOPBOo Kal va
KataArjyouv oTtov idio kOupo. Ymdpxouv dUo €idn evaAlaywv KOPBwyv, N OTATIKNA
evaAayry kai n duvauik evaAlayr. Katd tn oTtatikf evaAAayr, ol KOuBol Tou
OEVTpoU TTAPAMEVOUV Ol idlol, eV KATA TN OUVAUIKA evaAAayr évag KOUBOG Tou

O0évTpou avTikabioTaTal atmd £va vEo KOUBO EKTOC TOU BEVTPOU.

Omrwg  @aivetar kai 010  ZYAUa 16, OTNV  TIPOKEIPNEVN  TTEPITITWON  TOU
TTapadeiyuaTog, N KAAUTEPN €K TwV BUO gival n oTATIKr EVaAAQyH, n OTToia ETTIPEPEI
w¢ atmmoTéAeopa ouvoAikd BApog OTO ypd@o ico pe 47. ATTO Tn OTIYUR TTOU N
BéATIOTN duvatry evaAdayn em@Eépel au¢non oTto auvoAikd BApPOoG, n Kivnon auth
Eepelyel ammd TNV TTPocEyyion piag decent peBodou Kal eI0€pYETal OTO TTESIO HIOG
Tabu Search di0dIkaoiag.
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AT o i Al
Euvoluro Papog 40

KaAlitepn ovener] svadioyn
Zuvohiko Bapog: 47

KaAitepn Suvopkn evaddoyn
Iuvoliko Bapog: 51

2xAua 16. Totmol evaAAaywv KOUBwv

2710 onueio autd Ba yivel avapopd OTOUG TTEPIOPICUOUG TTOU UTTEICEPXOVTAI ATTO TN
xpron tTng ueBdédou Tabu Search. Oi repiopiouoi, Aoimmdv, auToi gival duvartd va
Sla@épouv avaloya e TO av Wia akur TTPoCTiBeTal 1 agaipeiTal atrd To OEVTPO. ZT0
OUYKEKPIPEVO TTapAdelypa ival Aoyikd n SIApKEIa Piag akKURG TToU agaipeital atrd
T0 OEVTPO OTNV KAtaoTaon tabu-active va gival JeyaAUuTepn atmd €KeEivn Piag AKUAG
TTOU TTPOCTIOETAI O€ AUTO, KABWGS UTTAPXEI ONUAVTIKOG apIBUOG OKPWY, TWV OTTOIWV
TIPETTEl VA EEETAOTEI N OUVEIOPOPA TOUG OTO OUVOAIKO BAPOG UTTd TO TTPICHA TNG

eupeong TNG PEATIOTNG AUong.

2710 €v AOyw TTPOBANUa n TTEPiIodOG KATA TNV OTToIa Wit Ak TTapapével tabu-active
gival HIKkpOTEPN ATTO 4 TTAVAARWEIG (YEVIKA MIKPOTEPN aTTO K €TTAVOAAWEIG OE éva
minimum k-Tree), KaBw¢g av dev eMTPETOTAV KOUIO QQAipECn AKUAG a1Td TO
OévTpo yia 4 eTavaAfyelg, OAeg ol KIvioeig Ba BewpouvTtav tabu. O apiBuds Twv
ETTAVOANYEWY KATA TwV OTToio pia akur Bswpeital tabu-active ovouddetal tabu
tenure (BnTeia tabu). @cwpouue pia Kivnon evaAAdayng wg Kivnon tabu cite étav pia

OKJA TTOU TTPOCTIBETaI OTO OEVTPO £iTE OTAV Wia TTOU agalpeiTal gival tabu-active.
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Tabu-active tenure
EmavaAnyn - - MpooOnkn akung |Adaipeon akung | Bapog
1 (4, 6) (4,7) 47
2 (4, 6) (4,7) (6, 8) (6,7) 53
3 (6, 8), (4,7) (6, 7) (8, 9) (1,2) 63
4 (6,7),(8,9) (1,2) (4,7) (1, 4) 46
5 (1,2), (4,7) (1,4) (6,7) (4, 6) 37
6 (1,4),(6,7) (4, 6) (6,9) (6, 8) 37
7 (4,6), (6,9) (6, 8) (8, 10) (4,7) 38
8 (6, 8), (8, 10) (4,7) (9, 12) (6,7) 41
9 (4,7), (9, 12) (6,7) (10, 11) (6, 9) 34
10 (6,7), (10, 11) (6, 9) (5, 9) (9, 12) 41

Mivakag 5. ETravaAnyeig Baoiouéveg otnv Tabu Search diadikacia yia tnv

kataokeuy Minimum k-Tree

21ov [Mivaka 5 TTapartnpouue TNV TTopEia Tou aAyopiBuou Pe TN Xprion NG peBodou

Tabu Search katd 1i¢ 10 mpwTeg emavaAqyelg. O opioudg Tou tabu tenure oe 1

ETTAVAANWN YIA TIG OKUEG TTOU TTPOCTIOEVTAI KAl O€ 2 £TTAVAANWEIS YIA TIG AKUEG

TTOU aQaIPOUVTal £XEI WG OTOXO TNV €Upean TNG EAGXIOTNG AUONG, KABWGS OTTWG EXEI

OPKETEC POPEC TTpoavaPEPDEl, HE TOUG €v AOYW TTEPIOPICUOUG ETTITUYXAVETAI N

ATTEPTTAOKK aTTO TOTTIKG BEATIOTEG AUOEIG.

ECetdloviag OAn Tn yermovid Twv OIaB€0Iywy  eVOAAYWV OKPJWV O€ KABE

ETTAVAANWN, ETTIAEyOUUE TTAVTA TNV KAAUTEPN €KEivn Kivnon, OTTOU TO OUVOAIKO

Bapog TTapouaidleTal aTn XaunAdTEPN duvaTH TIUN TOU.
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Ercovdhnn - 0 | Bapog ;40 | [Emovdinin: 1 | Bapog - 47 | [EmovdAndn ;2 | Bapog ;37
i i .
Kivnon Tabu | Bapog - 49
t' x ﬂ
Erowdchrlin - 3 | Bapoc: 63 | |Emoedindn: 4 | Bapoc - 44 Ertwdhrlin - 3 | Bapog : 37
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2xnua 17. Eeappoyn Tg neBddou Tabu Search pe short term recency-based
MVARN

O1rwg @aivetal Kal 0T0 ZXAPa 17, JETA TNV TTPWTN ETTAVAANWN Qv KAl N KOAUTEPN
Kivnon 8a Atav n mpooBnikn TG akung (4, 7) kal n agaipeon TNG akPng (7, 6) ue
OUVOAIKO Bdpog 49, katl T€tolo dev gival duvatd, kKabBwg n akun (4, 7) cival tabu-
active yia duo emmavaAnyelg (tabu tenure=2). Emropévwg, €1Te1dr] n Kivnon auty
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gival tabu, atmoppiTTeTal KAl N apéCwg €TTOPEVN un tabu kivnon €Xel OUVOAIKO
Bapog ico e 57, 6TTwg @aivetal yia Tn OUTEPN €TTAVAANYWN OTO 2XNua 17. Agicel
va onuelwBei, TTwg o010 v Adyw Oxnpa Ta tabu tenures Twv akuwy, dnAadn ol
ETTAVOANYEIG TTOU ATTOPEVOUV YIa Va TTapaueivouy tabu-active, atroTutrwvovTal Ye
TIG EVOEIEEIG 1% Kau 2%, evwd €XEI OPIOTEI WG KavOvag TEPPATIONOU TNG avadrTnong ol
10 emavaAqyelg. EmmpdoBeta, o1 akuég TTou TTpooTiBevial o€ KABe Prua
XapakTnpifovral amd £viovn YPOUMN, €V auTEG TTOU agaipouvTal o€ KABe

ETTAVAANWN XapakTnEi¢ovTal atro JIOKEKOPPEVN YPOUMN.

A¢ BewpnBei 0TO oNuEIo AUTO TTWG OTNV TTEPITITWON TNG Kivnong tabu, 0TTwg autn
ATTOTUTTWVETAI OTO ZXAMA 17, TO OUVOAIKO BAPOog ATAV MPIKPOTEPO ATTIO TO HEXP!
OTIYUAG BEATIOTO TTOU €€l BpeBEi, dNAAdK HIKPOTEPO ATTO AUTO TTOU TTPOEKUWE aTTO
TNV «ATTANOTN» KOTaoKeur Kal looutal pe 40. Térte, pe mv Kivhon auth va
Bewpeital tabu, Ba xavétav pia TOTKA Kol iCWG OANKA €AAxIOTn AUon. ¢
TTOPOMOIEG TTEPITITWOEIG, AOITTOV, TTOU 1I0XUOUV TA TTAPATTAVW KPITHAPIA, TETOIEG
KIVIOEIS TTauouv va BewpouvTtal tabu kal ptmmopouv va BewpnBouv PEPOS TNG
Aoong. Ta kpimpia autd ovoudlovtal improved-best aspiration criteria Ki
arroTeAoUV PEPOG Miag peyaAuTepng KAAGong amd aspiration criteria (kpithpia
@IN0dOLIag), Ta OTToIa PTTOPOUV VO UTTEPPRAIVOUV TOUG TTEPIOPICUOUG TTOU BETEI N

MEBOBOG Tabu Search.

evikd, ol recency-based pvrueg BaoiCovrar otn dnuioupyia AioTwv tabu (tabu
lists), o1 otroie¢ kal kataypdgouv Ta tabu-active oToixeia. To tabu tenure eivai
duvaTtod va diagépel yia didpopa oToIXEid TOU TTPORAANATOS (OTTWG EV TTPOKEIUEVW
OlEpepe 0TO €E€TOOBDEV TTPOBANUA WG TTPOG TA OTOIXEIO TTOU APAIPOUVTAV KI WG
TTPOG Ta OTOoIXEia TTou TTpocoTiBovrav oto &évipo). Emmpdobera, civar duvatd va

Ola@épel kKal va aAGlel Tiun o€ SIAQOPES XPOVIKEG OTIVUEG JETa aTO TTPORANUA.

H emAoyr) ouykekpiyévou TUTTOU AioTag tabu eaptdrtar kGBe @opd ammd TO
utTdpxov TTPORANPA. Av n uviun €ival ETTAPKAG, OTTWS CUUPAIVEI OTA TTEPICOOTEPA
Twv TTPORANUATWY, 0 KOAUTEPOG TPOTTOC VIO va aTToONKEUCOUNE Wia TTANpPoPopiIa,
OTTWG yIa TTapddelyua €vav akEPalo, TTOU AOYyw TTEPIOPICHWY TTPETTEI va EI0ENBEI
otnv tabu list, €ival va kataxwprioouue padi Kal Twv apiBPd Twv eTTAVOANYEWY

TTOU XPEIAZeTal TO OTOIXEIO AUTO, WOTE va TTAwel va BewpeiTal tabu-active.
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Karm mmapouolo, 6 Ba prropouce va UAOTTOINBEI o€ 1110 BUOKOAQ TTpoArjuaTa. Autd
Ba ouvéBaive, KaBWG gival €CAIPETIKA TTOAUTTAOKO 0€ UWNANG OUOKOAIOG WG TTPOG
TNV €TTiAucn TTPoRAAPATA va atroBnkeuovTal ETTITTAEOV XAPOAKTNPIOTIKA. A Toug
TTaPATTAvVW AOYOUG, PTTOPOUNE va KATOANEOUPE OTO OTI T aTTOTEAEOUATIKG tabu
tenures kaBopifovrar avdloya pe TO  HEYEBOG TOU  TTPOPBAAMOTOG  TTOU
QvTIMETWTTICETAI KABE Popd. MOAIG Bpebei Eva KAAG eUpOG TIHWV Yia Tn BnTeia tabu
(tabu tenure), T6TE n PeATiwon Twv aATTOTEAEOUATWYV €ival €u@aAvig, av
XPNOILOTTOINBOUV TIUEG HECA OTO CUYKEKPIUEVO EUPOG TIMWV. MEVIKA, Ol JIKPEG TIMEG
oTa tabu tenures emTpETTOUV TNV avadiTNon AUCEWV KOVTA OTA TOTTIKA BEATIOTQ,
EVW OI JEYAAEG TINEG OTa tabu tenures BonBouv Tn uéEBodO va atmodpd o EUKOAQ

aTTO TIG KOVTIVEG YEITOVIEG TOTTIKWYV BEATIOTWY AUCEWV.

EkT6¢ a11d 0T1aBepéC TINEG, Ta tabu tenures pTTopoUv va AauBdavouv Kal pia 1o
Quvauikni pop@r], dnAadn va aAAdlouv ol TINEG TOUG avda TaKTA dlacThuaTta. ApXIKA,
AoIttdv, Ta TUXaia duvapika tabu tenures cuvavTwvTtal o€ dUO Pop@es. Kal ol duo
QUTEG MOPQPEC XPNOIUOTToIoUV éva eUPOG dlaoTAUATOS TTou KaBopiletal atmd TIg
TTOPAMETPOUG tmin KaI thax. TO tabu tenure emAéyeTal Tuxaia péoa o€ autd TO
dlIdoTnUa  KI aKOAouBei ouvBwg Hia opoIdUOPPN  KATAVOPR. 2TNV TTPWTN
TTEPITITWON  TO €TMIAEyPéVO tenure TTOPAPEVEL OTABEPD VIO A tmax ETTAVAAAWEIG KI
akoAoUBwg emmAéyeTal éva véo tenure pe Tnv idia diadikacia. Katd tn deuTepn
TTEPITITWON, KABE Qopd TTOU KATTOIO OTOIXEIO YiveTal tabu-active Tou avaBEéTeTal Kai
OloQopPeTIKO KABe @opd tabu tenure. H TTpwTn HOP®A OTTAITEN TTEPIOCCOTEPEG
KATOXWPAOEIG, apou TIpETTel KABE @opd va gival yvwoTog KI 0 XpOvog, TTou

TeAeuTaia @opd 1o tabu tenure aAA&del.

Ta duvapika tabu tenures, Tap’ 6Ao TTou gival EAKUCTIKG w¢ pEBodol uAoTroinong,
iowg Oev e€ival n KOAUTEPN OTPATNYIKA, OTTG Tn OTIYU TOU  UTTAPYXOUV
OUYKEKPIPEVES TTANPOPOPIEC OTO TTPOBANPA KAl N ETTIAOYT TUXQIWV TIHWV TTIBAVWG
va pnv €ival n BEATIOTN duvartry. Mia atrAry yop@ry cuoTnuaTikoUu duvapikou tabu
tenure atoTeAcital amd TN Onuioupyia aAAnAouxiag TIHWV, ME TO €UPOG VA
KaBopifeTal OTTO TO tmin KAI TO tmax. AUTH N aAAnAouxia apiBuwv xenoiYoTToIEiTAl
QvTi TNG OMOIOUOPPNG KATAVOUAG, WOTE Va evatTtobEéTel KABE Qopd TIG TIUEG TOu tabu
tenure. H aAAnAouxia ptropei va etravaAapBaveral 60€g QopES XpEIAdeTal UEXPI TO
TEAOG TNG avalATnong, evw TTapdAAnAa gival duvatd va aAAAdel n oeIpd TwV TIHWV
Méoa o€ auTn, TTpIv eTTavaAn@Bei n diadikaaoia.
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3.6 MvAun kpiocipou cupBavrog (Critical Event Memory)

MOAANEC @OpPEC OTIC €UPIOTIKEG OladIkaoieg, n MEBODOG ETTAVEKKIVEITAI, OTAV
TTapPATNEEITAI TTWG N TToIOTNTA TWV ATTOTEAEOUATWY Oev gival N €mMOUPNTA.
KAQoIKEG dIadIKaOoieg €TTAVEKKIVAONG TTOU PBaacifovTal O€ TuXaia XApOKTNPIOTIKA,
MTTOPOUV va XpnoluoTroinBouyv yrautév 1o okoTro, n uéBodog Tabu search, 6uwg,
ouxXva €xel TTAEOVEKTNUO EvavTl AAAwvV B1adIKaoIwy, KaBwWS XPNOIUOTIOIE TTIO

OTPATNYIKEG NEBODOUG ETTAVEKKIVNONG.

H pvAun kpiolyou ocupPavrog otn péBodo Tabu Search, 6TTwWG uttOvOEi KAl TO
Ovopda TNG, ETTOTITEVEl TNV UTTAPEN OUYKEKPIMEVWYV YIa TNV avalnTnon Kpioluwyv
OUPBAavTwY Kal dnuioupyei pia PvAun, n omroia dlaxeipideTal €va gUVOAO TETOIWV
YEYOVOTWYV. ZTO TTPOAVOPEPBEV TTAPAdEIYUA, AOITTOV, £€0TW TTWGS £MMICNTOUKE va va
ETTAVEKKIVIIOOUNE TNV avadnTnon. @swpoupe WS Kpiolga ocupBavra KaBe Auon TTou
ATTOTUTTWVEI VA TOTTIKO €AAXIOTO WG TIPOG TNV QVTIKEIYEVIKA OUVAPTNON, €&V
TTPOKEINEVW TO OUVOAIKO Bdapog. Ao Tov [Mivaka 5 trapartnpouue TTwS TOTTIKA
eNaxioTa evroTtriCovTal Katda Tig eTavaAnyelg 1, 5, 6 k1 9 ye Bapn 40, 37, 37 kai 34,
avtiotoixa. ATO Tn OTIYyh TTou oTnv emavaAnwn 9, O6mwg atmodeIkvUETal,
TTPOKUTITEl TO OAIKO €AAXIOTO TOU BAPOUG, TO EVOIAPEPOV EVTOTTICETAI OTNV AOKNON

TNG diadikaaoiag TNG ETTaveEKKivnong TTpIv aTTd auto To Briua.

A6 Tn diadikagia TNG ETTAVEKKIVNONG QUTAG, AoITTOV, e€aipolvTal OAEC Ol AKUEG
TTOU CUPUETAOXOUV OTNV KATAOKEUN TOU OEVIPOU KATA TIG ETTAVOAAWEIS 1, 5 KI 6,
onAadn TTpokelTal yia TIG akuéG (1, 2), (1, 4), (4, 7), (6, 7), (6, 8), (6, 9) kai (8, 9). H
KOTOOKEUR TOU OEVIPOU KATA TNV ETTAVEKKIVNON &EKIVA ME TNV TEXVIKA TNG

«ATTANOTNG» KATAOKEUNG, OTTWG @QaiveTal aTov [Mivaka 6.

Brina Yroyrdreg axpuég Emloy) = SuvoAwsd Bapog
1 (3,5) (3,5) 6
2 (2,3),(3,4),(3,6),(56),(509),(5,12) (5,9) 22
3 (2,3),(3,4),(36),(56),(512),(6,9),(89),9,12) (89 29
4 | (2,3),(3,4),(3,6),(56),(512),(69),(89),9,12) (8 10) 38

Mivakag 6. ETravekkivnon diadikaoiag
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E@apudlovrag atrd 1o 40 Bripa kal mEpa TIG apxES Tou aAyopiBuou Tabu Search,

Baoel Tou lMivaka 7 €X0UE:

Tabu-active tenure
EnavaiAnyn 1 2 |NpooBnkn akung |Adaipeon akung |Bapog
1 (9,12) (3,5) 41
2 (9, 12) (3,5) (10, 11) (5,9) 34
3 (3,5), (20, 112)[ (5,9) (6, 8) (9,12) 41
4 (5,9),(6,8) [(9,12) (6,7) (10, 112) 38
5 (9, 12), (6, 7) |(10, 11) (4,7) (8, 10) 37

Mivakag 7. ETTavaAnyeig Baciouéveg otnv Tabu Search diadikaoia perd v

ETTAVEKKIVNON

Eival eUkoAo va TTapatnproel Kaveic TTwg KaTtd Tn d1adikaoia TnG ETTAVEKKIVNONG

TTapdyeTal KaAuTepn AUan, atrd o1 oTnv apxiki Auon (Bapog 38 évavTi Bdpoug 40),

EVW UoTepa atmmd POANIG dUO eTTAVAANWEIS KATA TNV €QOpUOyry Tou aAyopiBuou

KAaTtaAflyoupe oTnv oAIKA €AAaxIoTn Auon (Bapoug 34). Me TIG oTpaTNYIKEG AUTEG,

AoIttév, oTa Kpioiya cupBdvra, TTapatnEoUue TTwWS O aAyopiBuog evrtoTridel dUo

TTOAU KAAEG AUOEIG, Hia €K TWV OTTOIWV gival Kal n oAIKA €AAXIOTN AUCH, TTOAU TTIO

ypriyopa atrd o1l oTnv apxIki Auon. O1 oTpatnyikég autég, dnAadry, augdvouv Thv

ammédoon Tou aAyopiBuou, av epapuocBouv pe Tov 0pBO TPOTTO.
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Zxnua 18. Epappoyn T ueBddou Tabu Search pe short term recency-based

MVAMN META aTTO ETTAVEKKIVAON
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4. ENTOMIZMOZ ZHMEIOY METIZTHZ I1ZXYOZ
ANEMOI'ENNHTPIAZ

4.1 Meprypaen Tou TTPoBARUATOG

‘Eva atmd 1a Kupiotepa {nTAHATA TNG AEITOUPYIOG TWV AVEPOYEVVNTPIWY ATTOTEAE N
eUpECN TOU ONWEioU PEYIOTNG I0XUOG TOUG. H gUpeon Tou onuEioU AUTOU OTTOTEAEI
QVTIKEIYEVO 1DIQITEPNG £PEUVAG OTO OUYKEKPIMEVO TOUEQ, N eUupeon dnAadr €vog
onueiou AsiIroupyiag TNG QIOAIKNAG PNXOVAG, TO OTTOI0 va €TTIPEPEI OTO OUVOAIKO
ouoTnUa TNV TTapaywyn MEYIOTNG 1I0XU0G, avaAoya, dnAadn, Ye Tnv TaxutnTa TOU
QAVEPOU VA ETTITUYXAVETAI N PEYIOTN duvaTh 1I0XUG.

2€ TTPONYOUMEVO KEPAAQIO OTTOTUTTWONKAV KATTOIO aTTO Ta BACIKA HPEYEDN Twv
avepoyevvnTpiwy. ‘Eyive ekTEVAG avagopd OTO OUVTEAEDTH) 10XU0G «Cp» pIag
QVEPOYEVVATPIAG, TTOU ATTOTEAEI TOV AgPOBUVANIKO BaBud atrddoong TNG TITEPWTNG
KI EKQPACEl TO TTOOOOTO I0XUOG TOU QVEPOU TTOU EKUETAAAEUETAI N TITEPWTH TNG
pMnxavAg. Emmpdobeta, £yive avagopd oto AOyo TngG TaxUTNTAG AKPOTITEPUYIOU, N
oTroia opifeTal WG 0 AOYOG TNG YPAMMIKAG TaXUTNTAG TOU AKPOU TNG €AIKAG TTPOG
TNV TaXUTNTA TOU avéuou (7):

R

1 =2a _ 20
u u

W w

Ta dUo auTd uey€EON PIag aveUOYEVVATPIOG, O GUVTEAEDTNG 1I0XUOG KI 0 AOYOG TNG
TaXUTNTAG OKPOTITEPUYIOU, OXETICOVTAI PJETAEU TOUG UE OUVAPTNOIAKO TPOTTO Kal N
KQUTTUAN TTOU TTPOKUTITEI ATTO Tn METAEU TOUG OXEON QTTOTEAEI OTNV oudia Tnv
KAUTTUAN a1rédoong piag avepoyevvnTpiag (6):

C,=C, (’1)

Akoua, €yive AOyog yia Tn ox€on, n otroia atmodidel TNV PNXavikry 10xU TTou
TTapdyetal otov déova piag avepoyevvnTpia (5):

1 3
Pm = Cpr = ECP'OAUW

O1 oxéoeig auTég Ba atroTeAéoouV Tov KUpPIo agova TTavw oTov OTToio Ba BaCIOTE N
OUYKEKPIPEVN Epyaaia yia TNV eEaywyn TV ETTIOUPNTWY ATTOTEAEOUATWV.

2TOX0G TNG OUYKEKPIMEVNG BITTAWUATIKAG, AOITTOV, QTTOTEAECE O EVTOTTIONOG TOU
onueiou PEYIOTNG 10XUOG QVEUOYEVVATPIOG, MAKOUG TITepuyiou R=35 m pe
BorBeia Tou epyaAegiou NG Matlab, yia Tnv otroia divetal N TTAPOAKATW KAPTTUAN
ammoedoong Cp vs A:
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Cpvs Tip Speed Ratio curve
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2xNua 19. O ouvTeAEOTG I0XUOG WG ouvapTnon Tou Adyou TaxuTnTag
AKPOTITEPUYIOU

H eCaywyn TG TTapatrdvw KAPTTUANG BacioTnke ota dedouéva Tou TTAPAKATW
TTivaka:

Epyaoriipio HAektpikwv KukAwpudrwv ki Avavewaoiuywv lNnywv Evépyeiag 50



Avdarruén aAyopiBuou ue tn pé6odo Tabu Search yia rov evromioud Tou onuegiou uéyioTns 1I0XU0S
QAVELOYEVVNTPIAS

Uw (m/s) Cp A
1 0 0
2 0.05 2
3 0.10 2.4
4 0.15 2.65
5 0.20 2.8
6 0.25 3
7 0.30 3.6
8 0.375 4.2
9 0.42 5
10 0.46 6
11 0.461 6.39
12 0.461 6.4
13 0.43 6.8
14 0.376 7.3
15 0.301 7.8
16 0.251 8.4
17 0.201 9
18 0.151 9.6
19 0.101 9.8
20 0.07 10
21 0.05 10.4
22 0.03 11
23 0.02 12

Mivakag 8. AvTIOTOIXiEG TINWV METAEU Uwind, Cp, A (tip speed ratio)
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Me petpriocig mou eAqeBnoav amd 10 EpyaoTtripio HAeKTpIKwY KUKAWPATWY Ki
Avavewoiywy Tnywv Evépyeiag Tou [MoAutexveiou KpATNG, €mMTEUXONKE N
OUYKEVTPWOTN TWV TIJWV TOU HETPOU TNG TaAXUTNTOG OTOV €UPUTEPO XWPEO TOU
IOpUMOTOG KOO OAn Tn didpkela evOC €TOUG, OUYKEKPIMEVA Tou €toug 2003
(ouvoAika 231100 petprioelg). H d1aoTropd TwV TIMWY QUTWV YIVETAI EJPAVAG OTO

2xnua 20.

Wind speed at the Technical University of Crete campus during a year
25 f L L L L

20

]
1

10 .

| sl

0 05 1 5 2 25

Annual measurments of wind speed X 105

Wind speed (m/sec)

2xnua 20. Ailootropd TwWV TIHWYV TOU PETPOU TNG TaXUTNTAG O0TO NMoAuTEXVEiO KprTng

Katd Tn didpkeia Tou £Toug 2003.

ACiCel va onuelwdel TTwG o1 TINEG TOU PETPOU TNG TaxUTNTAG TTOU KaTteypdenoav
TTolkiAouv atmd Tnv ammoAuTn vnvepia €wg 21.099 m/s. ZTIC TINEG QUTEG, agou
Tagivoundnkav pe v €roiun ouvdptnon ¢ Matlab sort() katd augouoa oeipd, pe

TN PonBeia evdg look-up table (ouvdaptnon interpl()) amoddBnKav oI AVTIOTOIXES
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TIUEG TOU OUVTEAEOTH 10XUOG, Pdaoel Tou [llivaka 8. AkoAouBwg, Bdoer TOU
OnUIoUPYNBEVTOG TTivaKa HE TIG TIMEG TOU OUVTEAEOTN 10XUOG, YE TN PorBeia véou
look-up table, Baolopévou oTig TIHEG Tou Cp, Kal Tou A Tou llivaka 8, egayovral ol
TIMEG TWV AVTIOTOIXWV AOYWV TNG TaXUTNTAG TOU akpoTrTepuyiou. MAEov, Bdoel Twyv
TTPOAVOPEPBEVTWYV PETPAOEWY TOU PETPOU TNG TaXUTNTAG, €XOUV dnuIoupynBEi ol
QVTIOTOIXEG TIMEG TOU OUVTEAEOT 10XUOG Kal Tou Adyou Tng TaxuTnTag
OKPOTITEPUYIOU YIa KABE TIur) TOU PETPOU TNG TOXUTNTAG. To vEo didypappa C, vs A

TTOU TTPOKUTITEI Eival TO aKOAOUBO:

Cp vs Tip Speed Ratio curve
05 o L L L L L
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Zxnua 21. O ouvteAEOTAG 1I0XUOC WG ouvapTnon Tou Adyou TaxUuTnTag
QKPOTITEPUYIOU BAoel Twv JETPACEWYV TNG TaXUTNTAG TOU avéUou aTo MNoAuTexveiou
Kentng

ATTO TIG TINEG TTOU TTPOEKUYAY, WTTOPEI KAVEIG EUKOAa va €¢dyel Tn dlaoTTopd TWV
TIMWV TNG YWVIOKAG TaxuTntag Tou poTopa, Bacel Tng oxéong (7). O1 TINEG auTéG
TToIKiAouv aTTd TTEPITTOU O rad/sec €wg 6.293 rad/sec.

[MAéov, uttdpyxouv OlaBéaiya OAa Ta dedopéva  yia Tnv eUPECN TOU OnUEIoU
BEATIOTNG 10XUOG, avaloya KABe @opd Pe TNV TaxUTNTA TOU avéuou. AuTtd PTTOpPEi
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va emITeEUXOei puBuiovtag yia K&Be PETPO TNG TaXUTNTOG TOU AVEPOU TN YWVIOKA
TAXUTNTA TOU POTOPA, WOTE va KATOAALOUNE o€ A TETOI0, WOTE HEOW €vOG look-up
table va A&Boupe 10 péyioTo ouvteAeoTn 10X00G. ‘ETol amd 1n oxéon (5), éxovrag
K&GBe POPA BAOUG TOU CUVTEAEOTEC yWwaoToUg (p=1.225 kg/m®, A=TTR?=3848.4 m?,
u=0edOouEVN), PTTOPEI KAVEIG, JEYIOTOTTOILVTAG TO OUVTEAEDTH) 1I0XUOG YIa KABE KABE
METPO TNG TAXUTNTOG TOU AVEUOU, VA UTTOAOYICEl TN PEYIOTN 10XU TTOU TTOPAYETAI
atrd To oUCTNPA TNG AVELOYEVVATPIAG.

4.2 YToAoylopudg Tou PEYIOTOU ONMEIOU 1I0XU0G KABE TaXUTNTAG
ME TIG pEBOBOUG exhaustive search kai Tabu Search

21NV TTapAypago auth yivetal ouykpion Twv HeBOdwvV exhaustive search kal Tabu

Search yia Tnv €Upeon TWV OnNUEiWV PEYIOTNG 1I0XUOG TNG QVEUOYEVVATPIOG TTOU

eCeTadeTal OTO TTAPOV KEQAAQIO.

2TOX0G, OTTWG £xel TTpoavaPePBei, atroTeAEi N KATAAANAN pUBUION TNG YWVIOKNAG
TaXUTNTAG TOU POTOPQ, WOTE yia KABE TaXUTNTA TOU QVEPOU VA KOTAARyOUUE O€
AGYO TNG TaXUTNTAG OKPOTITEPUYIOU TETOIO, WWOTE VA PEYIOTOTTOIEITAI O OUVTEAECTAG
IOXUOG KI aKOAOUBWG va MEYIOTOTIOIEITAI N I0XUG TIOU Trapdyetal amd Tnv

AVEUOYEVVATPIA.

2Tnv Trapouca epyacia, yia va Bpebei n ywviak Taxutnta ekeivn TTou Ba
MEYIOTOTTOIOUCE TNV IOXU TTOU TTAPAYETAI OTOV ALOVA TNG AVEUOYEVVATPIAG VIO KAOE
OIaQOPETIKA TaxUTNTA TOU avépou, Ba xpelalotav uttePBOAIKA PEYAAN UTTOAOYIOTIKA
I0XUG. EvOelkTIKG, agilel va ava@Eépoupe TTwWG Ba ETTPETTE va TTPOOTTIEAQOTEI £vag
TTivakag duo diaocTdoewy, peyéBoug 231100x231100, étou n k&Be oeipd TOU
TiVaKA QUTOU  QTTOTUTTWVEL  TIG TIMEG TWV  HETPWY  TWV  TAXUTATWY  TTOU
Kataypaenkav otn dIApKEIa evOg £TOUG OTO Xwpo Tou lMoAutexveiou KpATNG Kai n
KABe oTAAN TIC TINEC TNG YWVIAKAGS TaxUTNTAS. MNa euvonToug AOyoug atmo@aaioTnKe
n avagATnon va £QapUOOCTEl 0€ PETPA TAXUTATWY TOU QVEPOU PEYOAUTEPA 1 ioa
atmoé 9 m/s, v opioTNKE 0 EAEYXOG TWV TIMWVY TNG YWVIOKAG TaxUTNTag Tou pdTopa

va yiveral e ripa 0.001 rad/sec.

Me Tn péBodo exhaustive search, Aoimtév, o d81001G0TATOG QUTOC TTivaKAG,
MeyéBoug, TTAéov, 7529x2693, TOUu OTTOIOU, OTTWG TTPOAVAPEPONKE, KABE oOeIpd
QVTIOTOIXEI O€ pia TaxUTNTa KAl KABE OTAAN O¢ dia ywviakr Taxutnta, YePiCel atrd
ammd Toug AGyoug TaxUTNTOG QAKPOTITEPUYIOU TTOU QVTIOTOIXOUV yia KABE, OTTwG

QaiveTal KOl OTO ZXNUa 22.
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wl w2 w3 w6293

ul ALl Al,2 AL,3 A1,6293

u2 A2,1 22,2 A2,3 72,6293

u3 A3,1 A3,2 A3,3 A3,6293

ud A1 A\4,2 A3 A\4,6293
u7529 A7529,1 A7529,2 A7529,3 A7529, 6293

2XNHUa 22. YITOAOYIOUOG A yia KABE TaxUTATA U PE TO W VA dIOQOPOTTOIEITAl

ATTO TIG TINEG TWV AOYWV OKPOTITEPUYIOU TTOU TTPOKUTITOUV, OTTWG QAIVETAI KAl OTO
ZxAua 22, uye tn PonBeia evog look-up table pmmopouue va uttoAoyiocoupe Ta
avriotoixa C, Kkai, TEAIKE, va KATOAGOUME OTO PEYAAUTEPO duvaTO PEOW TNG
ouvaptnong max() Tng Matlab. ATTo ekei kI €TTEITA, PTTOPOUME BACEl TNG UEYIOTNG
TIMAG Tou C, TTOU £XOUME EVTOTTIOEI yIO KABE TIP) TOU PETPOU TG TaAXUTNTAG TOU
avéuou va UTToAoyiooupe TN PEYIOTN I0XU TTou gival duvaTd va TTapaxBei yia Kabe

TaXUTNTA TOU QVEPOU, NEOW TNS oxéang (5).

EVOEIKTIKA, WTTOPOUPE VA QAVOQEPOUME TTWG N MEYIOTN 10XUG TTOU MTTOPEl va
TTapax0ei otn PEyloTn TaXUTNTA TTOU ONUEIWBNKE Katd TIG YETPOEIS (21.099 m/s)
loouTtal pe 10.207 MW kal TTapaTnpEital yia ywviokr taxutnta poTopa ion HE
w=3.85 rad/sec ka1 Cp=0.461.

ACiCel va ava@EéPOoUPE TTWG YIO TOV UTTOAOYIONO TOU XPOVOU OIEKTTEPAIWONG TWV
EVIOAWV XpnolyotroiRdnke n ouvdptnon tic toc Tng Matlab. To amotéAeopa TTOU
TPOEKUWE OTNV  TIEPITTTWON TNG exhaustive search Trpoc€yyiong ATav

10456.790258 seconds, xpOvoG OXETIKA PEYAAOG.

AouAéuovTag pe TTapdpolo TPOTTO e auTov Tou TTapadeiyuatog oto KepdAaio 3 pe
TN u€EBodO Tabu Search, o XpOvog TTOU TTPOKUTITEI €ival CNPAVTIKA AlYOTEPOG KAl

IooUuTal e 3456.095483  seconds, dciyya TOu TTOOO YPHYyopa WTTOPEI va
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BeATioToTrOMOEl  AUCEIGC 1 OUYKEKPIMEVN HEBODOG OCUYKPITIKA MPE  GAAOUG
aAyopiBuoug.
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KE®PAAAIO 5 ZYMIMNEPAZMATA-ENEKTAZEIZ

O1mwg TTpoava@épBnke, €va atrd Ta KuploTEpA CnNTAMOTA TNG AEITOUPYIOG TWV
QVEPOYEVVNTPIWY OTTOTEAEI N EUPECN TOU CNUEIOU PEYIOTNG I0XUOG TOUG. H eupeon
TOU ONMUEIOU QUTOU ATTOTEAEI QVTIKEIUEVO I10IAITEPNG EPEUVAG OTO OUYKEKPIMEVO
TOPEQ, N eUpEOn dNAADK €VOG anuEiou AsIToupyiag TNG AIOAIKAG PUNXAvNG, TO OTTOI0
va ETMIPEPEI OTO OUVOAIKO oUOCTNPA TNV TTapaywyry MEYIOTNG 10XU0G, avaioya,
OnAadr, e TNV TaXUTNTA TOU QVEPOU VA ETTITUYXAVETAI N YEYIOTN duvaTh 10XUG.

MapaTnpnoaue TTWGS yia éva onPAvTIKO aplBuo dedopévwv o aAyopiBuog Tabu
Search divel Trepitrou 3 QOPEG TTIO ypryopa atroTeAéopata atrd pia exhaustive
search Trpooéyyion. T[pdkeiral, onAadn, yia upia pEBOSO pe TTOAU  KaAd
ammoTeAéOPATA WG TTPOG TNV TTPOCEYYION TTOAUTTAOKWY TTPORANUATWY KAl ME
YPAYOPO XPOVO aTTOKPIoNG.

MeANovTIKG, Ba ptTopouce va  €geTacBei n  €TMAUON TOU  OUYKEKPIPEVOU
TTpoBARpaTog pe long term frequency-based oTpaTnyIkEG, Ol OTTOIEC, EVOEXOUEVWIG,
va Oivouv akOpa KAAUTEPA aTTOTEAECUATA.

Epyaoriipio HAektpikwv KukAwpudrwv ki Avavewaoiuywv lNnywv Evépyeiag 57



Avdarruén aAyopiBuou ue tn pé6odo Tabu Search yia rov evromioud Tou onuegiou uéyioTns 1I0XU0S
QAVELOYEVVNTPIAS

[1]

[2]

[3]

[4]
[5]

[6]
[7]
[8]

[9]

BIBAIOTPA®IA

. 2. Zraupakdakng, T. . NikoAdou, A. Z. KoAokoTod, ZNUEIWOEIS TOU

paBAuaTog «Avavewolpes MNnyég Evépyeiag», MoAutexveio Kpritng, 2009

J. F. Manwell, J. G. McGowan, A. L. Rogers, Wind Energy Explained -
Theory, Design and Application, Wiley, 2002

Tony Burton, David Sharpe, Nick Jenkins, Ervin Bossanyi, Wind Energy
Handbook, Wiley, 2001

I. K. KaAdéANg, Alaxeipion TnNG aloAIKAG eVEPYEIQG, 2ZTauoUANnG 2005

B. MtaAaddkng, [lpooopoiwon dla@dpwy  TOTTOAOYIWY  UPRPISIKOU
dwTtoBoATaikou — AIONKOU OUCTAPOTOG Kal  avatTugn aAyopiBuwv
dlaxeipiong Tng evépyelag o€ autd (Energy management System),

ArmmrAwpaTikh Epyaoia, MoAutexveio KpAtng, 1998
L. L. Freris, Wind Energy Conversion Systems, Prentice Hall, 1990
F. Glover, M. Laguna, Tabu Search, Kluwer academic Publishes, 1997

F. Glover, Tabu Search - Part I, ORSA Journal on Computing 1989 1: 3,
190-206.

F. Glover, Tabu Search - Part Il, ORSA Journal on Computing 1990 2: 1,
4-32.

Epyaoriipio HAektpikwv KukAwpudrwv ki Avavewaoiuywv lNnywv Evépyeiag 58



Avdarruén aAyopiBuou ue tn pé6odo Tabu Search yia rov evromioud Tou onuegiou uéyioTns 1I0XU0S
QAVELOYEVVNTPIAS

[10]

[11]

[12]

[13]

[14]

[15]

D. Cuvijovic, J. Klinowski, Taboo search - an approach to the multiple
minima problem. Science 1995 267, 664-666.

A. Hertz, E. Taillard, D. de Werra, A tutorial on Tabu Search

R. Battiti, G. Tecchiolli, The reactive tabu search, preprint, Department of
Mathematics, University of Trento, 1992

D. Costa, A Tabu Search Algorithm for Computing an Operational Time
Table, European Journal of Operational Research 76, (1994), pp. 98-110.

M. Gendreau, An introduction to Tabu Search, July 2002
Whei-Min Lin, Fu-Sheng Cheng, Ming-Tong Tsay, An Improved Tabu

Search for Economic Dispatch With Multiple Minima, IEEE Transactions on
Power Systems, vol. 17, no. 1, February 2002

Epyaoriipio HAektpikwv KukAwpudrwv ki Avavewaoiuywv lNnywv Evépyeiag 59



