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Heprparrovtiké Emntooeirg amd Mikpovg
Yoponiektpikovg X1a0povs — H EAnvikn Epnepia
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Aéxropag, Tufuo Xnukadv Mnyovikov,
[Moavemomo [atpav

Iepiinyn

O1 Mixpoi Yoponlexrpixoi XraOuoi (MYHY) otnyv EALddo. amotelodv
Hio oo TIG T0 O10000UEVES EPaPUOYES ALIOTOINONS OVOVEDTILWY
anyav evépyeiog. Iopovoialovy de, onuaviikd mepifalloviikd
TAEOVEKTHILOTO, OO0V AQOPa. OTHY TOPOYWYH NAEKTPIKNG EVEPYELOS
o€ ayéon pe ™y aliomoinon coufotikdy Loppav evépyelag (Aryvity,
retpélaro k.a). Topa tadto, dev eivar Aiyeg o1 popés mov opyava-
oe1c i 1 Tomiky Kowwvia ovttifetoar oty katookevy twv MYHY
eCtiog KOmoLwV EVOEYOUEVDY OPVITIKOV TEPLPOALOVIIKDOY TOVS
EMITTOTEDV.

Avti n epyacia oKOTEDEL OTHYV KATOYPOPY KOL TOV EVIOTIGUO TWV
TEPIPOALOVIIKDOV EMTTOOEMY GO TNV KOTOAOKEDY KOl ASITOVPYIQ
twv MYHZ, orwe mpoxdrrovy uéoa aro tm owedvyy Piflioypopia,
0ALG Kou amo TV eEAnvikn eumeipio, mpokeyévov vo. eéalerpBovv
o€ anuovtiko Pabud to mpofAiuata mEPIOPIoUOD THE AVATTOENS TWV
MYHZ. 3ty ovvéyeio mpoteivovial ADOEIS OVIIETOTIONS, UETPLO-
OUOD Kad TPOINYNG OVTAV TV TPOPANUET@Y oTHPIlOUEVOL OE VEES
TEYVOLOYieS Kol kKaADTEPES TpokTIKES. TEAoG eotialovial o1 elAelyelg
OTNY KOTOYPOPT] KOl OTO, UETPO, OVTILETOTLONS OAWVY TV evaioOntwy
TEPIPALAOVTIKDV TOPOUETPOV TOD TOPATHPOOVTOL OTIG EAANVIKES LiE-
Aéteg mepifalioviikay emimtwoewv MYHY kabdg kar o1 advvayies
¢ oyetikng eOvikng vouoleaiog mov ta digmel.

1. MYHX XTHN EAAAAA

O pupoi véponiektpikoi otadpoi ivar dSvvatdv va Ko-
TOGKEVOGTOVV OE TEPLOYES ILE ONUAVTIKEG VOOTOTTOGELS KOl
KOTAAANAY YEOAOYIKT SlopoOpe®o. ZuvnBme 1 evépyela,
OV TOPAYETOL, YPNOLUOTOlEITOL UOVO GUUTANPOUOTIKG
pe TG GAAEC SLUPOTIKEG TINYEG EVEPYELNG KOL KOADTTEL TIG
dpeg ayung eoptiov. H EAAGSa, mapoTt dabétel mhovoilo
VOPOSVVOLLKO, TKOVOTTOLEL LOVO TO 6% TMOV EVEPYELNKDV TNG
avoyK®V oo vdponiektpiky evépyeta [1].

Ot vdponhektpikoi otabpoi (YHY) katatdocovtan avd-
Aoya pe to péyeBog e mapayopevG 1oY00G GF :

-Meyarovg (large) YHE pe mapayodpevn woyd > 10 MW.

-Mikpovg (small) YHZ pe mapayopevn woyd 1+10 MW.

-IToA0 pkpovg (mini) YHE pe mopayopevn ioyd < 1 MW.

A. KAPATEQPT OIIOYAOX
Mnyavordyog Mryovikog

0. TXOYTXOX
Enixovpog Kabnyntig, Tufue Mnyovikov
[epipdrrovrog, [Todvteyveio Kpnng

AteBvag m katdraén tov YHZ, avdioya pe to péyedog
NG TOPAYOLEVTG 10YD0G, TOPOLGIALEL KATOEG UIKPOSLOPO-
péc. Emiong, vadpyovv mAnBog GALEG VITOKATNYOPIEG OTMG
.Y To whpa TOAD pukpd (micro) YHE, mov 1 oy tovg dev
vrepPaiver o 1 MW.

H eAnvue) vopoBeoio (N.1559/85, N. 2244/94 kot N.
2773/99) opiler og pkpovg (MYHE) tovg otabpodc pe 1oyd
wikpotepn tov 10 MW. H epyacia avtr] sivor gotiacpévn
aKpIpdG otV EKTIUNGCN TOV TEPIPUALOVIIKDY EMATOCEDV
OV TPOKOAOVVTOL ad TNV KOTOGKEL Kol AEITOVPYio, TV
UIKPOV HOVO VIPONAEKTPIKGOV 6Tabpmv oty EALGda kabdg
KOl GTNV aVOyvOPLoT Kol GTNV TPOTACT] TOV UETPOV OVTL-
UHETOMIONG 1] HETPLOCHOL 1 KoL TPOANYNG TOV OpVNTIKAOV
AVTOV TEPIPUALOVIIKDV EMNTOCEDV.

Méypt 1o €t0G 2002, ektdg 0md TOLG OekAdeg MYHE
WoTiKNG okt oiog and Toug AeyOUEVOLG «AVEEAPTNTOVG
Hopoaywyovsy, 6tov EAAadké ydpo Asrtovpyovcsav 15
peydlo ko 9 pikpd VOPONAEKTPIKA £PYO 1OL0KTNGIOG
AEH A.E., pe gykateompévn woyd 3.060 MW, ta onoia
KkaAvTTovy To 30% TEPimov g YKOTAGTNUEVNS 15X DOG TOV
GLGTNHOTOG Kot TOPAyovy £Tnoing 3.500 ~ 4.500 GWh, mov
AVTIOTOLYOVV TO TTOAD 6T0 6% TNG GLUVOAIKNG NAEKTPIKNG TTOL-
paywyng g xdpog [1].

H vdponiektpikn mopaywyn evépyetag otnv EALGSa
Kol TO OLVOAKO T0Cc00Td cuppetoyng tov YHXE oto
evepyelakd oolvylo @aivovtal kobopd oTo TAPAKATEO
dwaypappato 1 kot 2.

To Bempntikd vOpoduvapLod [2] TG ydpog eivar Tng T4-
&ng Tov dekadmv dioekotoppvpiov kWh avd £tog kot eivat
duvaty M BeopnTiK) €YKATACTACN EKOTOVIAO®V HKPOV
MYHZ og peydia i pikpd vdatoppedpata, mov va aglo-
OOV Vol LEPOG OTTO TO GLUVOALKO 0va&loToinNTo EAANVIKO
UIKPODOPONAEKTPIKO SUVOUIKO (OTT®G aVTO QOIVETOL GTO
Xapt 1, 6mov pe X eivon onpetmpévor ot MYHZE mov artodv
yvopoddton g PuBiotiknig Apyng Evépyesiag (PAE) yia
ade1086tnon kat pe O gival onpetdpévol ot 1o Aettovpyov-
vteg MYHZ oty [eprpépeia Avtikng EALGS0G).
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Awaypappa 1
Hapayayn Evépyelog and YHE oty EAGda [1]
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Xaptne 1: MYHX o¢ Jertovpyio xoi citioeis yio. adetodo-
wmon oy Iepipépero. g Avukng ElAddos [3]
(X outovuevor MYHX yia aderodotnon & o MYHX oe
Aertovpyia,).

2. OETIKEX ITEPIBAAAONTIKEX
ENINTQXEIX TQN MYHX

Ot pikpoi voponrektpwkoi otabpoi (MYHE) cuvibog
GLVIGTOUV £VOL GUVOLO VOPAVAIKAV, VOIPOAOYIKAV KOl E00-
QOLOYIKOV TTapepPdoey Kot meplapfdavouv:
1."Eva 1eqvnTtod @paylo OTov LE T1 GLYKPATNON TOL VEPOD

dnpovpyeitor évog TopevTpag N €vo amAd cUGTNHO

EKTPOTNG TOL PEVUATOG TOV TOTALOD.

2. To oVoTHO TPOGOHYOYNG OV ival VoG OVOIKTOG 1] KAEL-

610G 0ywyoG..

. Tov véatoémLPYO.

. Tov aymyd mtdong tov vepov.

5. Tov kvping otabud mopoywyng péso otov omoio Ppi-
oKOVTOL £VOG 1] TEPLGGOTEPOL VIPOSTPOPIAOL LE TIG OVTi-
OTOLYEC YEVVITPLEG KO TG d10TaEeLs (Tivakeg) eAEyyov,
pOBLIoT G, TapaKoAOVONONG KAl TPOCTOCING OAGKAT POV
tov MYHZ.

6. Tn didpvya PLYNAG TOV VEPOL KOl EXLGTPOPNG OTI| PLCIKN
Koitrn ToV TOTAOV.

7. To chompo SooHVOESNS LE TO SIKTLO HETAPOPAS TG
NAEKTPIKNG EVEPYELG.

H ovppatikn mapaymyn evépyelog emmpedlel 10 mept-
BAALOV TPOKOADVTOG EMMTAOCEL GE OAEG GYEOOV TIG TOPO-
HETPOVG TOV OTmG givat 0 aépag, N Bdhacoa, To Tomio K. Kot
YeVIKG GUVTELEL OTNV EMOEIVOOT TOV KALOTIKAOV OAALYDV
TOL TAUVITN HOG.

H ypron Avavedoyov [Inydv Evépyelag (AIIE) onmg
eivar oo MYHZ yio v mopoy®yn NAEKTPIKNG EVEPYELOG,
VIOKOOIGTMOVTOG TN ¥PNOT TOV CUUPATIKAOV HOPODV EVEP-
YEWG, TPOGPEPEL TOAAG TEPPOALOVTIIKA TAEOVEKTNLOTO
(ITivakoag 1) kot kopiog:

* Aegv exnéunovrol aépiot pomot (.. CO,, NO,) mov cuvel-
GOEPOLY GTO PALVOLEVO TOV Beploknmion, OTmG cupPai-
VEL KOTA TN YP1ON TOV CUUPOTIKOV KOVGILOV.

* Agv KOTOVOADVOVIOL QUGIKOL TTOPOL, OMMG TO OPLKTH
KOG,

e Me TPOGEKTIKEG TOPEUPACEL; TOV KATOCKELOACTOV
MYHE pmopodv va dnpovpynbodv véot teyvntol vypo-
Buotomot, 18iwg oTovg peydiovg YHE [4].

O mepiforhoviikéc emmtaoels [5], eotioopéveg og do-
deKa peyGAES KATIYOPIEG EMMTOCEDV, TOV CPOPOLY KVPIMG
OTNV JLOYEIPIOT PLOIKOV TOP®V, TIG EKTOUTES TOV 0EPIOV
POT®V Kot Slayelplon TV VYPOV Kol GTEPEDV AmOoPANT®V,
oo TG CUUPATIKEG HOPPEG EVEPYELNG, €IVOL TOAAES POPEG
peyoardtepeg amd avtég tov AIIE kot cvykexpipéva 6cov
aopd Tig TEPPAALOVTIKEG EMMTOGELS ad TNV Tapoy®yn 1
kWh nAektpkng evépyetag amd évo YHE 1c0d60vaung oyv-
0G. Avtég givau
* 300 @opég KpOTEPES OO £VOL EPYOCTAGCLO TOPOYOYNG

NAEKTPIKNG EVEPYELAG LE KADOT) AtyviTn.

* 250 @opég KpoOTEPES OO VO EPYOCTAGCLO TOPOYWOYNG
NAEKTPIKNG EVEPYELNG LLE KADOT) TETPEAATIOV.

o 125 @opéc pkpoTepeg omd £va TUPNVIKO €PYOCTAGLO

W
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TOPAYOYNG NAEKTPIKNG EVEPYELGS.

* 50 @opéc pKpOTEPES OMO £VOL EPYOOTACLO TOPOYDYNG
NAEKTPIKNG EVEPYELNG LLE KADOT] PLGLKOD 0EPIOV.

Yta mopomive TEPPAALOVTIKG TAEOVEKTILOTO TOV
MYHZ, épyovtat va Tpootefovv Kot apKETA TEYVIKOOIKOVO-
LIKG KoL KOWOVIKG 0QEAT [6,7] amd v (p1riorn Tovg OTmg :
o O vdponiektpikoil otofpoi ivor dvvatd va tebodv e

Aettovpyio apéomg porg nmBel emumdéov mAextpikn
gvépyela, og avtifeon pe Toug Beppikods oTabpove.

o [ToAb vy amddoon (>90%).

* Meydin ddpketa {ong.

*  Ap1otr SLpOVIKT GUUTEPIPOPAL.

* Mikpd K6GTOG AgLTOLPYIiOG KOl GUVTIPNONG.

*  Avvatdmra ¥prong ToL VEPOD Yo APSELGT-DOPEVGT] KoL
Yo GAAEG XPNOELG OGS avonyLyN.

*  Exkpetdlievon eyydpuov avoveDCIUL®OY PLOIKOV TOP®V,
YEYOVOGC TTOL amoTeEiTOL Y10 TNV IKAVOToinon g amaitn-
ong g [Ipacwvng Bifiov e E.E. (Odnyia EE/2001/77),
1 0moi0, VITOYPEDVEL TAL KPATN - LEAT VO £XOVV TOPAYDYN
a6 AIIE oe mocooto 20,1 % péypt to 2010 (amd 8,6 %
7ov NTav To 1997).

* Amotehovv KOoUPKO onpeio GUVAVINGNG TOAADV EmL-
GTNUOVIK®V TEPLOYDV OTMG 1 UNYOVIKY, 1| LETEDPOLO-
via, N yeoloyia, 1 QUOIKN, 1 XNUElR, N YE@YpOQia, 1
BloAoyia x.4.

o ZUUBAAAOVV OTUOVTIKG OTNV EKTELECT TEPLPEPELAKDV
€pyav, ot SLAVoLEN KAvoLPYLOV SPOU®V, GTIV AVATTL-
&n dktH®V, 6TV OIKIGTIKY], BlOPNXOVIKT avATTLEn Kot
e&aoparifovv véeg Béaelg epyasiag.

ITivoxag 1: Heprfoiloviikoi, teyvikoi, o1kovourkol kai Kovwvikol

oeixres twv MYHX [8].
Agiktng MYHX
CO, peimon ekmopndv (t/€tog/MW) 3.200
SO, peiwon exkmopndv (t/é€tog/MW) 20
Yrokotdotaon  ovpfotik®v  kovcipov | 280
(t/étog/MW)
Babpoi amddoong (%o) 75-80
Owcovopukdg xpovog Long () 15-20
Xpovog Lmng oxedracpo (£tn) 10-50
Hoapaymyn nA. evépyeog (€/kWh) 0,05-0,15
Kootog enévdvong (€/kW) 600-2000
E&wtepiko kdotog (c€/kWh) 0,03-1,0

Yvvoyilovrag, atilel va avapepbei 1o €&ng apBunTtikd
napadetypa [9]: éva pikpd vEPONAEKTPIKO EPYOCTAGIO LE
wapayopevn woyd 5 MW etnoiong vrokabiotd 1.376 TIII,
pewdvet avtiototya kotd 16.000 t / £10¢ T1g EKTOUTEG TOV
CO,, mapdyer v etnolo NAexTpiky gvépyeto yio 5.300
olKoyéveleg, Onpiovpyel egpyacia yioo 23 dtopo Kotd
TNV KATACKELN TOL Kot y 15 dropo mepimov katd ™
Aettovpyio TOV.

3. ENAEXOMENEX APNHTIKEX
HEPIBAAAONTIKEX EIINTQXEIX
AIIO MYHX

H mopdbeon tov mpoovapepBéviav mheovekTnd-
Tov dev cvverdyetar 6tt oo MYHZ éyouv aonpavteg
neplParroviikég emmtooel. EmumAiéov, o 0pog «uikpoO»
avaQEéPeTOL 0T0 UEYEDOG TNG TAPOYOUEVIG EVEPYELNG KO
Oyt 010 pHEyebog TV evdexOUEV®DV TTEPIPUALOVTIKOV TOVG
EMATOCEMV, 0L omoieg e&opTdVTUL KVpimg omd To 10K
YOPOKTNPLOTIKA TOV £PYOV KOl TOL Y®POL GToV 0moio Ha
KOTOOKEVOOTEL.

Me Bdomn OAeg TIG IO TAVO TOPATIPHGELG LTOPOVLE VO,
OVOADGOVUE TIG EVOEONEVES TEPIPOALOVTIKEG EMMTAOGCELS
Tov deoépov MYHE ava mopdpetpo tov mepipdiiovrog,
Bepdvtag TN SVCUEVESTEPT] TAVTO TEPITTMON :

3.1."Eda@og

Orav 1 katackevy MYHE cuvdvdletot Kot e T Kato-

OKELT LOPOTAUIEVTNPO, LOYVLOLVV T, EENG :

e Me ) dnpiovpyio Tov EPAYIOTOG KoL TV AOIT®Y GLVO-
devTikdv épymv katakAivlovtal ektdoelg yng (cuvnbmg
YEOPYIKES) KOl £TGL PETARUANOVTIOL Ol XPNCEIS YNG TNG
TEPLOYNg

* TMopomnpeitor onuavtikny TOOTIKY HETAPOAY, OTOV o
¥epooio €KTOCT Kot €vag TOTAMOG VYPOTOTOG HETATPE-
TOVToL G€ Avoio PloTtomo, evd TO TPONYOVUEVO QUGL-
KO TePPAAloV HETOTPENETOL KATA LEYAAO TOGOGTO GE
avBpomoyevec.

o Avopévetor mbavn ahAoimon Tov 64eovg amd T didvot-
&n SaveloBGAALLOV Y1t TV ATTOAYT VAIK®V.

e MetafoAr 6t HopPoAOYic TOV £6GPOVG ATO TNV KOTO-
G6KeLT TOGO TOL OPUYHOTOS TOV TOPLEVTIPO OGO KOl TOL
1010V TOV EPAYUATOG KOOMG KOt 0AAOI®GT) TOL OVAYAV(QOL
OO TNV KOTOOKELT TG MVIG KOl TV DTOAOUT®OV O1KO-
oKV EPY®V.

o Katd v mApoon Tov TOUEDTHPO UTOPEL VO TPOKAN-
000V KamolEG OEICUKEG SPOCTNPLOTNTEG 1] KATOMGONGELS,
EVO 0md TNV Avodo TOov VIOYEWOL VIPOPOPOV opilovta
OTNV TEPLOYN TOV TOUIEVTIPO. UTOPOVV Vo TPOKANBovv
otoTikd Tpofinpata [10].

Otav dev KaTaoKeLALETOL VOPOTALEVTPAS, TOTE EMIONG
OLVOLULEVETOL

*  AlAoimon Tov €5GpovG amd TNV KATAoKELT THAVOD amo-
Beo1000h0 oV Yo TNV emakOA0LOT amdOesT TOV VAMKOV
oV Bo. TPOKVYOLV amd TNV KOTAGKELT] TOV OPVYLOTOG
7ov Ba dnpovpynOei amd Tov aywyd PETAPOPAS KOl TTM-
O1G TOVL VEPOL KOBMS KOt 0td OAa TO, vITOAoUTa BonOnTicd
KOTOOKEVAGTIKA £pyal.

e MetafoArn g pop@oroyiog Tov £6APOVE GO TIC TPOAVOL-
@epbeioeg KATOOKEVES.
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3.2. Negpé

(i) moootnTa

Ortav 1 katackev MYHE cuvdvdletot Kot pe tn kato-

OKELT] LOPOTAUIEVTIPO., LOYVOLV TO. €ENG :

MetafoAr] TG mOCGOTNTAG TOL VEPOL GTOL KOTAVTN
TOV QPAYHOTOG HE evOAlyES meplOdmv Enpaciag Kot
TANUUOPDV.

EmBpaduvon g pong Tou TOTUHOD GTO QPAYLLE KoL ETL-
TéYLVON TNG PONG TOV KATAVTY] TOV PPEYHLOTOC.

"Evtoveg avlopeidoelg g otdung tov topeutipa, ot

QPOPETIKEG OO AVTEG TTOL GNUELDVOVTOL GE [0l PUOTKN
AMpvn.

MetafoArég otov vépoEopo opilovta tng meptoyng [10].
Ot 000 TPDOTEG EMATMOGCELG 1GYVOVV HE KATOIEG UIKPES

TPOTOTONGELG KOL GTNV TEPIMTMOT MOV JEV KOUTACKEVALE-
TOL VOPOTAUEVTIPOG GUVOSEVTIKA E TNV KOTOGKELT) TOVL
MYHZX.

(i) morotnro,

To vepd mov vrepyehilel and 10 Epaypo eivarl «PTOYO»
o€ PepTEG DAEG AOYM TNG KOTOKPATNONG TOV DADY QUTOV
GTO PPAYLO, [E aTOTEAEG O T SIPpon TG ToAdG KOi-
NG TOL TOTAUOV.

Yy mepintoon pn omoyilwong ¢ PAdctnong péca
amod 1o ydPo Tov KatakAvleTal, mapatnpeital Leimon Tov
0&uydvov GTo vEPO AOY® PLOOTOSOUNOTG TV OPYAVIKOV
Kot €ékAvon pebaviov e&artiag g cuvenakoOAovdng dnp-
ovpyiog avoepOPimv cuVONK®OV 6TOV TLOUEVAL.

Ta ovamtvocdpevo avoepofia Paktiplo pmopovv va
petatpéyouy tov afrafn avopyavo vdpapyvpo, Tov TPo-
tmapyet oto €dagog [11], oe peBvivdpapyvpo mov ivat
T0&1KOG Kot frocueompedotilog Kabdg LESM TNG TPOPIKTG
alvcidag propei vo petafifactel TEMKA Kol GTOVG OVA-
TEPOVG OPYAVIGLLOVG.

Eniong, pmopet va mapatnpnBel peimon tov dtaAvpévon
o&vuydvov kot oAAlayn ot Beppokpacio tov vepoo [11],
OOV TO VEPO NG ALVNG OTO OVATEPA CTPAOUOTO Eivorl
mo (e0Td AMOY® TNG CGTAGIOTNTAG, EVD TO 7O KPHO vepd
BuBiletor ko givar pTeY6TEPO 68 0EVYOVO. AVTO EYEL G
GUVETELDL TO VEPO OV OMELELOEPDVETOL GTNV KOiTI TOV
TOTAOV, gite dpeca gite petd T0 GTUONUO TAPAYOYNGS, VO
glvat o kpHo Kol o avo&IKd amd TO PLOLKO, OV TPOEP-
YETOL 0d TO KAT® GTOMO TOV PPAYLOTOS, KOl VO TPOKOL-
Aéoel mpoPAnata dtafioong 1 akopa Kot Bovdtwon g
yBvomavidag, Tov givar cuvnBiopévn va Let og Beppotepo
K01 710 0EVYOVOUEVO VEPOD.

To mpoPAnpa eivol coE®G TOMKO KOL ETIKEVIPDOVETOL
OTNV TEPLOYN] QUECMOS KOTAVTN TOL QPAYUATOS | TOL
oToOOD TOPOYOYNG. AV TOAL TO VEPO TPOEPYETAL OO
TO TAV®O GTOUO TOV PPAYUATOS, TOTE Ba eivarl o Bepprd
oo TO KOVOVIKO 0moTE Kol TAAL Oa d1povpynOel Tomikd
TPOPANLLOL.

Téhog, pmopel va vapéet peioon tov pH and v ano-
obvbeon g Propdlag oL VIAPYEL GTOV TOUIEVTPO,

BoAOTNTA KoL OPOVUEVA GTEPEN amd TNV dAPPwST TOV

mobuéva, Kabmg kot Thavh dAGTOoT TOL VEPOD.

H mpdn enintoon toydel Kot oty TEPITTOOT TOL dEV
KOTOOKEVALETOL VOPOTOULEVTIPOG GUVOOEVTIKA LE TNV KO-
taokevn Tov MYHZX.

3.3. Havida

(i) yyBvomavioo,

* Evvoovvton véa &€idn ybvomavidag kuping Aywvaiog, evd

TOVTOXPOVO ONLULOVPYEITOL AVOTOPOY LE LEIMON £MG KOt
€€apAvion ™G TPOTEPNG TOTALLOG LBLOTAVIDAC.
Ot Adyor a@opovv otig oAlayég TG Bepuokpaciog Tov
VEPOD KOl GTN GLYKEVIP®OOT TOV SOAVUEVEV aepimV
KATvIN, 0T HeTaPOAr] NG mOcOHTNTAG KOl TNG TOL0-
mTog ToV vEPOD KAOMG OTIC £VTIOVEG OLOKVUAVGELS TNG
61a0ung Tov vepoo [12].

*  E&upavifovror M petdvovtor aucstntd o yapio Katévtn Tov
QpaypoTog eConting TG EKEL LIKPNG TOPOYNG TOL VEPOD.

* Meydro mpoPAnpa dnpuovpyeitar oe OAo to €10M TV
HETOVOOTEVTIKOV YaPLdV, To, avadpopa (.. GoAopOg),
T Kotadpopa (T.y. x€A), o apeidpopa (T.y. kdmoto £idn
KEPAA®V) kot Ta motapodpopkd. To petavactevTiKg
YApLo. Omottody SloPOopETIKO TEPIBAAAOV oTIG Paoikég
pdoes tg Lomg.

O k0OKAOG (NG TOVG TPAYUATOTOLEITOL EV LEPEL GTO YAV~
KO vepO KaL eV PEPEL 6TO OARVPO vepd g BdAraccag. To
opaypo kot 1 de&opevn amoteAohV EUTOSIO YioL TN LETO-
vAoTELON TOV YOPLOV €lTE 0TA AVAVTH €lTE GTA KOTAVTN
[13].

To gunddro, mov GuvavToHY Ta Yaptla Katd To Ta&idt Tng
LETOVACTELONG TOVG, €ival mBavO: o) vo To 0dnyNoeL
6T0VG 6Tpofilovg Tov GTOOLOD TUPUYWOYNAG LE OTOTENE-
oua TN dlTapayn TOLG, TOV TPUVUATIGHO TOVG 1 KOl TN
BovaTt®on Tovg, LG Kol Ol UNYAVICHOL TPOVHOTIGHOD
TOV Yapuodv LEca G€ o Tovpuniva, pmopel va etvon [14]:
otoAAayég méoemv [15], 0 otpofopds, To ¥TOTNUA TOVG
GTO UNYOVIKE LEPT) TNG TOVPUTIVAG KOl O TEROYITUOG TOVG
OVALEGO OTO KEVOL KO TO KynTd LEPT NG TOLPUTIVOGC, 1
B) vo ta kaBvoTepNOEL, e OMOTELEGLLO VO GUCCWOPEVLTOVV
oW Omd TO EPAYLO, VO TOPAUEIVOUV OF OKATAAANAES
Oeppukéc {oveg oto PabiTEPO GTPOLLA TOV VEPOD KoL VO
TEGOoLVV gVKOAO DO Tapdvoung aleiog 1 BOpaTo GAA@Y
€100V yBvomavidog 1 apTaKTIKAOV (O®V.

(ii) Aoz wavida

* Evvoobvtor omd v dmapén Tov TOUELTAPO KATON
€ldn opviBomavidag, epmeT®V Kol ONAaoTikdV Kvpimg
OPTOKTIKOV.

* Amd 10 1010 TO PPAYLA 1) KOl TOV TOLUEVLTIPO OTOKOTTO-
vt Kamota £i6n {Oov Kupimg ONAOCTIKOV Kot SUGKOAEL-
0LV Ol UETOKIVIGELG KOl Ol UETOVOGTEVGELG TOVG.

AOYO g avénong ™G vYpaciag Kot Tov NTOTEPOL TTEPL-
BaArovTog evVOODVTOL KOO €101 EVIOU®V.
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3.4. Owoocvotipote-Xropida-Braotnon

*  Me Vv KOTOOKELT TOL PPAYHOTOG KOL TNV KOTAKAVGT) TOL
TOUIELTNPA YAVETOL OAO TO XEPCAIO OKOGVOTN L. AAAOL-
MVETOL £TOL TO TOTAULO KO TOPATOTALLO OLKOGVGTNLLAL,
avavIn Kot Kotévin Tov QPAyUaToS, €vM TOLTOYpPOVO
avTIKoOIioTOTOL e Lo, OLLOOHOPPT) OEEAUEVT, LE EVTOVEG
Kot APOGIKES SIKVUAVOELS TNG 6TAOUNG pe mhavo amo-
TELECLO TNV OTMOAELD EVOG LEPOVS TNG PLGIKNG TOpOY LG
BAGotong kot mavidog [16]. Eivar dvvatov, emiong, va
eméMBovv oréBpieg voPidoelg akTdv, pe mpoPfAnuata
1660 6NV aAtgia, 660 Kol 6Ta VOPOPLE TOVALA.

* Mg Vv KOTOOKELY] TOV QPAYLOTOS CLYKPATEITAL TIGM
TOV OA0 TO POPTIO TOV PEPTOV NUATOV TOV UETEPEPE
TO VEPO TOV TOTOLOV HLE OMOTEAECLLO VOL IV LETOQEPETOL
TO POPTIO AVTO GTO KATAVTH KOl VO, 0AAOIDVETAL £TCL TO
exel meptPariov, kuping oto otopo TG eKPoAng (déATa)
TOV TOTALOV 1) OKOLOL Ko APKETO LETPA TLO LOKPLL OTIC
verrovikég axtéc. EmPefardveron £161 avtd TOL VIOGTI-
pilovv moAAol OTL TOL «PPAYLOTO OEV TAYIOEVOLV LOVO TO
VEPO TOV TOTUUDV OAAG KOl TO TEPLEYOUEVO TOVGY.

* H evaAilayn nepidodov Enpaciog 1 IANpUpvp®dV puropet va
EMPEPEL TN S1APPDOTN TOL £6APOVG Kol TNV EEAPAVION TG
BAGotnong, mapodyOlag N un.

H tehevtaio enintmon woydel Kot 6NV TEPINTOON TOL
dev KOTOOKELALETAL VOPOTAEVTIPAG GUVOIEVTIKA LE TNV

Kataokevr] tov MYHZ.

3.5. Tomio

o TMopotnpeitor ONUOVTIKY GNUEWOKT OAAOYT] KO TOUT TOVL
tomiov, 6oV amd PLGIKO TOTO UETATPEMETOL GE KATOLOL
onpeia tov og avBpomoyevés. To StapnKeg, dSAADIES
Kot Gyplo mOTAO TOTHO, LETATPEMETOL GE AUVaio, GL-
vbwg fmo kot opoAd. Ta ddon kot 1 6molo PAdoTnon
wpobmapyet, 6ivouv TN B€om TOoLg 6TN Aipvr, GE dLdPVYEG,
KOVOAO, KoL 0TO oTAOUO TOPAy®YNG, G VEOUG dPOLOVG
TpocPaong kabmdg Kot o€ vEa dIKTLA KOG OPEAELOG.

* Mg m petopévn pon Tov VEPOL GTA KATAVIN TOL PPAY-
HOTOG KOL LE TV TOAAES QOPEG OloPpmUEVT] KOITN TOL
TOTOHOD OALOLDOVETOL SNUAVTIKG TO TOoTtio [16] péypt Kot
70 omnueio TG eKPoANG Tov.

H tehevtaio enintmon woydel Kot 6NV TEPITTOGN TOV
dev KOTOOKELALETAL VOPOTAEVTIPAG GUVOIEVTIKA LE TNV

Katoaokevr] tov MYHZ.

3.6. Mikpoxripa

* H kotookeun TopeuTpo cuVERAyETOL OAAQYT TOV TO-
KOV VOPOAOYIKOV KUKAOV LE GUVETELN TNV awénon g

vypooiog. Eivar de obvnbeg to pavopevo g mpmwvig
OUiyANG ot Alpvm.

* To kAipo yiveTor NmoOTEPO KOOMDG TOPATNPEITOL GYETIKN
avodog g Oeppokpaciag Kot 0AAAYN GTOVG TOTIKOVG
AVEHOVG, aQOV TAEOV eV GLVOVTIODV GTO TEPAGHA
ToVg £601p0g, PAGOTNON, dEVTpA aAAG Lo emimedn vypn
emedvelo.

3.7. @épvopog

Ot TOPOKATO EMTTOCELS IGYVOVY KOl OTIG VO TEPITTO-
oelg MYHE pe 1 yopig vdpotopientipa.

e ZOUQOVO HE TOVG TEPLGGOTEPOVG KOTOOKELOOTES Ol
povipor Bopvpot tov otpoPfilkov HEcH GTO €PYOCTAGLO
glvar cuvnBOC KATO amd TO EMTPEMOUEVA OPLO, OTOTE
dev avopEVETOL KATOo, OYANGCT GToV TEPIPAAAOVTO YDPO
eEMTEPIKA TOV EPYOOTAGIOV.

* Amevavtiog, avopévetor avénon tov emmédmv opvov
Katd TNV Kataockeun oo MYHX and v kivinon tov un-
YOVNUATOV KOL TOV OYNULATOV TV gpyotaiov.

3.8. Aépreg Exmopméc

* 'Exet mopoatmmpnbei 611 ot0r vIpONAEKTPUKE OOV dEV EYEL
amopakpuviei 1 PAdotnon ot Aekdvn TOL TOULEVTAPO,
VT OTOCLVTIOETAL TPOKAADVTIOG TIl GUCCMOPELCT KO
v anelevbépmon pebaviov [16], mov ivar avemBounto
aép1o Tov Beppoknmiov, AOY® Tng dnpovpyiog avaepoPi-
@V CLVONK®V.

¢ Koatd v kataokeun Tov £pyov avapévovtat, exiong, K-
TOLEG LKPEG EKADGELG OEPLOV POTTOV KOL GKOVNG amtd Ta
UNYOVIAOTO Kot ToL oYUt ToL gpyotadiov.

H tehevtaio enintmon woydel Kot 6NV TEPITTOON TOL
dev KOTOOKELALETAL VOPOTAEVTIPAG GUVOIEVTIKA LE TNV

Kataokevt] tov MYHZ.

3.9. Anépra

Ot TOPOKATO EMTTOCELS IGYVOVV KOl OTIG VO TEPITTO-
oelg MYHE pe 1 yopig vdpotopientipa.

e X1t @domn g Katookeung tov MYHZ dnuovpyodvron
Kamowo, amdPANTa, Kuping amd eEopTHpoTa, AGoo 1 Kot
amd tovg epyalopévoug, To omoio OUMG €ival UIKPG
KAipaxag dyKov.

* Amnd m Aertovpyio evog YHE dev onpuovpyodvtor 101ai-
TepNg emKvouvoTTOG amOPANTo. Xvvifmg avtd sivol
OLKLOKNG LOPPNG Kot dtaTiBevTon EDKOAQ.

e ZINV TEPLOYT] TOV TOUIEVTHPA TPOKELUEVOL VO, UMV LELW-
Oel 0 dvvapukd amobNKeLONG TOV GE VEPO, OMLOVPYOD-
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vtol Kamoto, andPAnTe Katd Tov TaKTikd Kabapiopd Tov
Tobpéva ToV amd TG CLGCOPEVCELG PEPTAOV VAMK®DV KoL
Bovpiov.

e T ™ Aettovpyic Tov oTpofilov Kot NG YEVWATPLOG
OTOITOOVTIOL KATOW MTOVIIKG, OT®MG VOPOVAIKO EAat-
0 Aertovpyiag, MmovTikd Yo tov a&ovikd TpiBéa g
NAEKTPOYEVVIATPIOG KOl GAAC YO TO. OTOL0. OTOLTEITOL
Wwitepn PéEPLUVA Yl T GLAAOYT Kot T SloyEiplon Tovg
GOLP®V LLE TNV 1oYVoLGe vopobeoia tepl dtdbeong xpn-
oponotovpevev opuktéAat@v (YA 72751/3054/85 kot YA
98012/2001).

3.10. Kowv@VIKOOIKOVOHIKEG EMTTOGELS

(i) epyaocia

*  OlemnT®OELG 0QEIAOVTOL OTN HETAKIVION TOV avOpOTOV
KOl TV KOTOKIOV TOVG, OV PPiCKOVTOL EYKOTEGTIHEVOL
OTIG TEPLOYEG, TOV KATACKELALETAL O TAUIELTIPAG KOL TOL
VITOXOLTO, OKOJOIKE €PYa, GTNY OALOYT] TOL OVTIKEL-
HEVOL €PYACIOG TOVG KoL GTNV OMMAELL TOV YEOPYIKMDV
EKTACEMY TOL EKUETOAALEDOVTAV OIKOVOUIKA KOl TAEOV
KatakAoVToL 0o To VEPE OV GLYKEVTIPOVOVTOL GTOV
TOUELTPA.  ZoQ®G 0AAALOVY KATOOl TOPAY®YIKOL
TOUElG OpacTNPIOTNTAG TOV KOTOIK®OV TG MEPLOYNG.
Kémoior and avtovg emmperlodvior Bpiokovtag epyacio
GTO VOPONAEKTPIKO EPYOCTAGLO EITE KOTA TNV KATAGKELN
glte KTl T Agrtovpyia TOV, KATOL0L GALOL OU®S XAVOLY
TG YEMPYIKES TOVG EKTAGELS, TOV OTOAAOTPLOVOVTOL KO
aAralovv epyacia [12].

(ii) vyeio

e Ot petoforég Tov KAILOTOG Kot KuPimg TG VYPACIog [mo-
pPOLV Vo EMLPEPOVY UETAPOAEC GTNV VYEID TOV KATOIK®OV
NG TOMKNG KOWMVING.

* Evdeyopevor kivouvor avapévoviol amd GEGUKES SOV
GE1G N Kol KOTOMOONGELG KOTA TN OAOT KOTOOKELNG Kot
Aettovpyiog too MYHZ.

* Evdgyopevolr moAd pukpoi kivouvor avapévoviol, emiong,
atd ETOPT] TOV MTOVTIKGOV TOVL oTPoilov Kot TG YEVWATPL-
0G L€ TO VEPO 1 0O SapPoT] EACIMY TOL LETACYTLATIOTY.

4. METPA ANTIMETQIIIXHX
ENAEXOMENQN IIEPIBAAAONTIKQN
ENIINTQXEQN AIIO MYHX

To pétpa mov Pmopovv va, EQAPUOCTOVV TPOKEYUEVOL
vo HELBOOV 1 VO AVIILETOTIGTOVV Ol OPVNTIKEG TEPPaA-
Aoviikég emmtdoelg tov MYHE, dwyopiloviar oe avtd
OV OPOPOVV GTO GYESIOCUO, TNV KOTOCKELY, TN AELTOLP-
vio Tovg KaBdG Kot ot SadKacio TG OUKOAOYIKNG TOVG
TGTONOINOTG.

Ta evdeydpevo PETPO Y10 TIV AVIYLETMOTION TOV OPVITL-
KOV TepParloviikdv emmtdcewy Tov MYHE, meprypdpo-
vtan otov Ilivaka 2.

ITivoxag 2 : Métpa aviipetdmions evoeyouevwy mepiffolioviikdy
EMTTWOOEWY TNV KATOOKEVY Kol Agitovpyio MYHX

[17].

MHAPAMETPOX: EAA®OX

»  Meimon TV KoToKAVLOUEVOV EKTACE®DV.

*  Atdvoién doveloBdiapov HEca ot AeKavn.

o Xpnomn mfavodg VAP oVTog AATOUEIOL.

o TeoteyviKég HeAETEC KATA TN GACT TOL GXESLOGLOV Y10
OTOPLYN CEICHIKAV OOVIGEMV KOl KAUTOAMGONCEDVY i€
GLVOJEVTIKA £PY0 EVIGYVONG TOL.

*  AToQUYT dlaTPNoNG o€ LYNAN GTABLT TOV VEPOL TOV TO-
LLELTNPO. KOt LUKPOTEPT SLOKVLLOVOT] TOV LETABOADY TNG.

*  AtdBeon TV amofANTOV TOV PEPTMY VAMY TOV KOTOKPO-
Tel T0 PPAYLO OTIC KATAVTY KOAMEPYELES MG EGOPOPEATL
OTWIKO.

*  AgvOPOPUTEVGELG KO TEXVNTH PLTOKAAVYN).

MMAPAMETPOX: NEPO

* Eoopdlion eldylotg HOVIUNG ponG KOl GTO. KATAVTN
Tov ppaypotog (N. 2773/99).

*  lepdpymon xpricewv vepOL TOL TAIEVTHPA.

*  Meiwon Tov ¥pOvov TOPALOVIG TOV VEPOD GTOV TOLILEVTIPA.

* o ™ Pektioon ToV TPofANUATOY TNG TOLOTNTAG TOY)
VEPOL, TPOTEIVOVTOL AVGELG OGS EKYEIMOTESG GE d1APOPU
VY1 TOL PPAYUATOS, BGTE TO vePO va dtotnpel otabepn|
péon Oeppoxpacio, TeXVNTA cvoTHpaTe BEPLOVONG Ko
KMUOTIGHOD, OVAUEIKTEG KOl GUGTILLOTO OEPICHOV LEGO]
070 VEPO NG AIUVNG 1] OTNV E0KA SIOUOPPOUEVT] TOVP-
umiva. wov B fonbBovv v avénon tov 0&uyovouv Tov
glvat dStoAvpévo oTo vepd TNG MUVIG.

*  Amoyilwon g katakivlopevng PAGoTNOoNG G6TO YOPO)
TOV TOUIELTHPO.

MAPAMETPOZX: ITANIAA

IX@YOITANIAA

*  TomoB&TN o AMOTELESHATIKOV KOl EAKVOTIKOV 1YHV0CKa-
AOV M yBvomepacUATOV Yo THV OOQAAT] HETAPACT) TV
YOpLOV 6T KATévtn 1 ota avévtn tov epdyuatog [13].
O1 diodot awtol Yo vor eivol amoTELeGHATIKOL TPETEL VO
y@pobetnBovv katdAinia kot Bo mpémel vo eEacpaAilovy
GULVONKESG Yol TAL YAPLAL TOPOUOIEG LLE TOV TOTAUOV OGOV
aQopa ToOTNTO, TOGOTNTA POTg vePol Kot Tubuéva. Ot
yBvockakeg avtég pumopel va eivar og ovafadpides, oko-
AOTATIOL 1] KOTOOKEVAOUEVEG O KEKAMUEV emtimeda. Emi-
omng, Ba TPEMEL VoL KOADTTTOVTOL e E0YAPES KOl KAEWDOPIEG
Y10 VoL U1V TEGOLV ToL Wapto, 00paTo mapdvoung oleiog.

* o v opoAn peTdfooT TOV YopLdY GTe KOTAVTN |To-
povV va TonofeTnBoOV cuoTHATH AEPIGHLOD, BEpHOVONG
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N KMPoTopot mov o amotpémovy TV €(G0d0 TV Yo
PLOV OTIG EMKIVOUVES Yol avTh Tovpumiveg. TIoAd cuyvd
epappolOpeVEG TEYVIKEG EIVOL Ol TOPOKAUTTAPIEG EMLPOL-
vewakég 6iodot N ta koéokwvo — eidtpa. Ta eidtpa pmoped
va givar didtpntotl Siokol Kot PETAAMKEG 1| TAAOTIKE]
papoot. Eniong, avti 1ov guoikdv gpaypudv Tov KOoKL-
VOV UTopodv Vo pNoonotnfodv GUUTEPLPEPIOTIKOT]
QpoyHoil OOV YPNCLOTOIDVTAG KATO0 QMG 1| YOVG M
NAEKTPIKA Tediot 1] PLCAAIDEG VO TPOGEAKDOVY TOL YhpLo]
Vo TEPACOVV PEGO amd aVTEG TIG O1000VG ATOPEVYOVTOG
€161 TOVG GTPOPIAoVG.

‘O)o o o WAV Y10, TO ACPAAEG TEPUCHLA EITE TPOG TO|
v €ite TPOG To KATM TPENEL VoL SVVOLALOVTOL LE TIg
QUMKEG Y10 ToL Wapla Tovpumiveg [14]. Etnv mepintwon
avtq omoteitor 0 TEPPUALOVTIKOG EMAVACKESAGUOG
TOVG, MOTE T YapLo va punv mebaivovy eite dpeca gitg
€UpEca 6T0 TEPAGLA TOVG amd avTéS. Ot PrAkég Yol Tol
yaplo tovpumiveg oxediafovran pe £va GUVOVAGHO OAAO-
YOV 010, LEYEDN TOV AVOLYUATOV, OTIC YOVIES TV POV
— ghaopdtov, oTig S1000VG AVOLYUATOV Kol GTLG TPOEE0-
¥€G TOVG KaBMG KAl Gt Pon TOL VeEPOL HEGO GE AVTEG,
€101 dote 10 Yapt va Ppebel oe pia {ovn acpareiog 6mov
01 MEGELG, 0 OTPOPIMOUOS Kat 1 TOAVOTNTA YTUTHUATOG
TOL va gival o€ amodeKTA enineda.

Yuvepyaocio pnyovikedv kot froAdywov yio v eéopoimon
NG CLUTEPLPOPAS TOV WOPLOV, HECH KOATOLOV a1cOn-
mpowv [18] oto epéypa kol 610 TEPAGUA TOVG Ond Tig|
TOVPUTIVEG.

Anpovpyio TEYVNTOV KOAMEPYEIDV KO OVOTOPOYDY1-
KOV €0®V tyfvomavidas.

Eykatdotoon povadmv aepiopod, 0ppavong yuo tn oo
Tpnon g epprokpaciog kot Tov 0£uy6vov Tov vepol 6Tl
TpoTeEP eMimeda, MoTE va pmopel va emiPidver 1 yybvomo-
vida, oL givatl cuynBIoUEVT OE AVTEG TIG GLUVOTKES.
[poocektikdg kKabopiopodg g mapdydiog {dvne.
Efuocpdiion eldytotng HOVIUNG poTig TOL TOTOUOV GTNV
TOALG TOV Koith.

AOIITH TTANIAA

[poocektikdg kKabopiopodg g mapdydiog {dvne.
AevdpoQUTELGELG.

Anpovpyia (ovdv Tpootaciog kot TEXVNT LETOQOPJ
gvaictntov eWdov Tavidog

lNa v avtetdmion ™me Wnpoatoanddeons 6Tov Tout-
EVTNPO KOL TOV CUVETAYOUEVOV EMATOCEDV TOL (..
duPpwon), Tpoteivovial: o) ot KOTooKELEG e£00MV TV
QePTAOV VAGOV TTptv T delapevi) Kobmg Kot 1 dnpovpyiol
HIKPOV TAULEVTHPOV TPV OO TOV KEVIPIKO Y10l TNV EVO-
To0e0T TOV PEPTAOV GE AVTOV KOl TNV OUOAN ATOUAKPUV-
o1 TOVG LEC® EWIKAV S100mV, ) cLYVOS KOBUPIGHOG TV
npétov Kot HETOPOPE TOVG GTO KOTAVTIN vePO.

MMAPAMETPOX: TOIIO
AgvdpoQUTEVGELS, ETAVOPVTEVCELS.
Katackevn] Tov OlKoSOUK®Y £pYmV HE VAIKE EVOPLLO-
vicpéva pe tov mepidilovia ydpo (T.y. ypNoN TOMKNAG
TETPOG K.4L.).
Av 10 ppdypo gival pHeydro, TPOTEIVETOL 1] ETEVOLGT TOV,
HE TETPEG N HE OLOEPEVIEG KATUOKEVEG, DOTE VAL TPOCPE-
pETOL Lot KOAY apeifsatpikn Ooor.
Yroyeimon Tov KTipiov Tov 6Tafpod Kot OA®V TOV 0y®-
YOV, ®OTE VO, U1V VILAPYEL OTTIKN O€0iom Kot S10KOTN TNV
vrapyovoa PAACTNOT Kot TaVido TOL THAVMOG VITAPYOLV
mve 610 MOeo. H vmoyeimon avt) tov ayoydv propel
vo emtevydel oyeTiKd €0KOAO, LE TN XPNON KATAAANA®V
VAMK®OV Kupimg TAAGTIKOD Omov 1 emdiopbwon Kot 1
GUVTIPTON TOVG EIVOL O OMAVIEG, OTN O MEPIMTOOT)
dwappong M PAAPNG avty Ppioketar evkoAa Le T xpNomn
Beppoxdpepog.
E&acpdiion ehdylomng HOVIUNG PONG TOVL TOTALOD
otV TWOAd TOL Koitn, £T01 ®oTE va givol opatny 1
TOPOLGIO TOV TOTAUOV KOl LETE TNV KOTAOKELT] TOV

PpaypHaTos.

MMAPAMETPOX: MIKPOKAIMA
AgvOpoPUTEVGELS, ETAVOPVTEVCELS.

MAPAMETPOX: OIKOXYXTHMATA-
BAAXTHXH-XAQPIAA

E&uocpdiion eldytotng HOVIUNG po1ig TOL TOTOUOV GTNV
TOALG TOV Koith.
AgvOpoPLTEVGELS, EMAVOPVTEVCELS.
Anpovpyia {ovov mpoctaciag ot yertovikny Topdydio]
TEPLOYN.
Aatipnon otafepic oTdOuUNG TOL VEPOL TOV TOLLEVTHPO-
LLE TNV KOTOCKELT TOAAATADY TOEVTHP®V (T.). NUEPT]-
ClOV 1 UNVIKi®V), ®OTE VO TPOGOWOLALETAL O TOLUEVTI-

POG LE oL QUGTKN Adptvr.

IHAPAMETPOX: AEPIEX EKITOMIIEX

OOPYBOX

Katd v xatackevn, Tpnon AoV TV TpoPAETOUEVOV
amd T vopobesio kavovav (Ypnor UNYeviLiToV, opo-
plov K.4.).

Xp1fion avTikpoadaoK®V £opTNUATOV.

Hyopdvmon, atopikd pétpa tpoctaciog

AOIITEX AEPIEY EKTIOMIIEX

Katd v katackevn, dtafpoyn Tov epyoTa&ion Kot TV
YPNOLOTOLOVUEV®Y SPOU@V.

Anoyilowon katadvopevng PAactnong
AgVOPOPUTEVGELG, ETAVUPVTEVCELG

MMAPAMETPOZX: AITIOBAHTA
SVAAOYT Kot S1dBecT GOUP@VA. LLE TIG 1IGYVOVGES VOLODE-
TKéG datdéelc.




Teyv. Xpov. Emot. 'Exd. TEE, 111, tevy. 1-2 2004, Tech. Chron. Sci. J. TCG, 11, No 1-2

Katd v xatackevn), 101k HEPIUVA ATOUAKPLVOTG KLY
o®OTNG d1dfeong yia To whong evong amofAnta (otkodo-
MK, OtKlokd K.6.).

IIpoypoppaTicuévn HETOPOPE TOV QEPTOV VAMYV OV
TPOKVITOLV ATd TOV KABAPIoUO TOV PPAYUOTOC.

Katd ) Aertovpyia Too MYHE yperdleton edkn pépt
LvaL Kol Kupimg CURUOPPEOT LE TNV 1oYX00VGa VOLoBETi|
(YA 72751/3054/85 kot YA 98012/2001) yia T cUAAOYT
(m.y. o de&apevn amd yaAOPOVO EAacio e ETOEEOIKT
Bdon) kot kupimg yio T SBEC TOV YPTGYLOTOLOVLLE-
VOV OPLKTEAOL®V GE ETOLPEIEG TTOL KOATEYOLV TN VOULUN
€10l CLAAOYNG Kot S1aBECNS OVTOV.

YT'EIA

MAPAMETPOZX : KOINQNIKO-
OIKONOMIKEY EININTQXEIX
OpBoroykdg TPOYPAPUATIOUOS TOV KOPLOV Kol GUVO-
SEVTIKOV €pyaV, OCTE VO AayloTOTO00VV Ol KATO-
KAlopeveg meproyés. Kotomv o mpémel va amodAo-
Tpwbodv dueca ot Brypévol (amd amM®AELD KOTOIKIOG
N oypPOKTNUATOV) Kot Vo evioyBobv 6€ TPOypapLLaTOl

EMOVEYKATAGTOOTG.

Néeg Béoeig epyaciog ylo TNV TOTIKN KOWovia ond Ty
KATAOKELT] 0AAG Kot ot Agttovpyio tov MYHE.
AvtamodoTiKd 0QEAN GTNV TOTIKN KOW®Via, (7). ONvo-
TEPO APOEVTIKO vEPD, dPedV TOGIO vEPD).

20T EKUETAALEVOT] TOV MOV TOLVPIGLOV KoL TNG OVA-
mTEng g mePLOyN.

TAnpoeopnon, mepiPoilovtiky gvoicOnTomoincn Yol
TNV 0T0d0YN TOV £pYOV amd TOVG KOTOTKOVG.

Ameviopudoetg.

Merprogig moidtntog vepov.

Evioyboeig tov €509V yio TV TEpInT®oT KatoAMoOnoe-
®V 1] CEIGUOV.

Kartd ) Aettovpyio tov MY HE va vrdpyet g0y pépyval
Y. TN SOYEIPIOT TOV YPNCYLOTOLOVUEVOV AUTOVTIIKMV,
OV ELVOIL OTOPOITNTO Y10l TNV OLLOAT AELTOVPYiK TOL GTPO-
Bikov kat g yevvitplag, Onmg eE0c@AAoN U emaPN(
QUTOV HE TO VEPO, YPNON EAAIOAEKAVNG YlOL TN GLAAOYN
TUYOV EAaiOV SLOPPONG TOV HETACYNIOTIOT K.G.

Me Bdon o avetépo cuvoyilovpe:

To épya evog MYHXE pmopodv va €yxovv Gueceg Kot
0ACIOMTEG EMATMOCEL; 68 TOAAEG TTEPPAALOVTIKEG TO-
POUETPOVS OGS T.Y. OO TV KOTAGKELT TOV PPAYLATOG
po Gueomn emintoorn €ivol ot OAAOIDGCEL TOL TOTALLOL
OlKOGLGTILOTOG, YEYOVOS TO 0010 LE TN GEPE TOV dMput-
OVPYEL OTUOVTIKOTOTEG EMMTOGELS 0T dlofimon, PeTaxi-
ynon Ko avamepayoyn g yybvonavidag, otny modtnTa
7oV vePo (Bepprokpacio, SLOAVIEVE aEPLY), GTO KOTAVTN
OKOGVLGTILOTA K.GL.

Ta o cvviON TPOTEWVOLEVA LETPO. OVTILETOTIONG ivait
N e£ac@aMon pog HOVIUNG EAGYICTNG POTG OTA KOTAVTY,
N 6cov 10 dVVATO EAOYICTOTOINGT OA®V TOV CUVICT®-
GOV TOL £PYOL KOl KVUPIMG TOV YMPOL TOV TALIEVTNPC,

0 0MOOTOG TPOYPUUHATICUOS, 1 EENCOAAGT) TNG OUAANG
1000V TOV YapLdV HEGH OO TO QPAYLL KOl TO GTAOUO
KOl Ol TEYVIKEG SCOAAMONG TNG TOLOTNTAS TOL VEPOD

TOV APUVOV.

Ytov Ilivaka 3 emyepeitar 1 a&oAdynon O6Aov Tov
EVOEYOLEVOV OPVNTIKOV TEPIBUAAOVTIIKDV EMATOOEDV TOV
MYHZ avd dpoactnprotnta Tov £pyov. BéBata n agloddynon
elvan evdektikn, yioti yio ke Epyo MYHE mowcidet avédo-
YO LLE TOL YOPAKTNPLOTIKA TOGO TOL 1010V TOV £PYOL OGO Kot

™G TEPLOYNG.

ITivoxag 3: A&10l0ynon evoeyouevwv opvyTikay Tepiffolioviikdy

emmrvoewv omé MYHX [17].

ApaotnprotTnro Xapaxtnpiopog
eminTOONS

Koataokevn tov épyov | ++
Topievmpag H
Opdypa +
Extponn ITotapod +H
Epyoctéocio +

Aywyol — Aunpuyeg +
Agitovpyia €pyov ++

(+ pakpn, ++ pétpra, +++ ueyddn)

5. HEPIBAAAONTIKEYX EIIIIITQXEIX
MYHX MEXA AIIO TIX MEAETEX
INEPIBAAAONTIKOQN EHNINITQEEQN
(MIIE) XTHN EAAAAA

5.1. NopoOsoia

H xatnyopromoinon twv MYHZ ywotav péxpt mpdcpato
Baoettov N.1650/86 [19] kot g KYA 69269/90 [20]. ITpoket-
pévou va evoppoviotet o N.1650/85 pe Tig kotvotikég odnyieg
EE/11/97 xou EE/61/96 ymoiotnke to 2002 1 tpomomoinon
ToV og oplopéva onpeia pe to Nopo 3010/2002, evéd tov id10
¥POVvo emiong ynoeiotnie kot 1 cvvodevtiky KYA 15393/2332
oto ®EK 1022/2002 [21], pe v omoia puBpilovraon o Opa-
TOL TNG KOTATAENG TV SNLOCIOV Kol WIOTIKOV EPYOV COLO®-
vo. pe 1o GpBpo 1 tov N.1650/85, dmwg aviikoTaoTtddnke e
70 4pBpo 1 Tov N.3010/2002. Me Bdon 1660 10 NOpo 660 kot
mv KYA, 10 épya mov mopovctdlovy Kowd yopoKTpLoTIKA
®G TPOG TNV 0E0AOYNON Kot EKTIUNGT TOV TEPPAAROVTIKOV
TOVG EMMTOCEMV KOTATAGGOVTOL € OEKA OUAOEG
"Epya odomotiog.

Yépaviikd Epya.

Awevikd €pya.

SVoTNHOTA VTOSOUDV.

E&opurtikég kot cuvoeeiG dpacTnpLOTNTEG.
Tovprotikég eykataotdoels — Epyoaoieg moieodopiag.
Ktnvotpopikég kot Ttnvotpopikés €YKaTacTAGEL.
YdotokoAMEpyeteg.

PN E W=
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9. Biounyoavieg eykatdotaons Kot epyoacieg dtoppHOuiong

Bropmyavikdv (ovov.

10. EWwa épya.

‘Etol péoa oty opdda 2 mov givor to VOPALAMKE £pya
cupmepAapPavovTal Kot To VOPONAEKTPIKE €pya, OOV Ta.
MYHZ katnyoptorolovvial 6tny Tpdn vrokatnyopia (A))
av &ovv 1oyd omd 8 éog 10 MW (Bdoel Tov opioov Toug)
Kol 61NV 8€0TEPN VIoKOTYOPio (A,) GVTA TOL T 160G TOVG
elvan and 1 €og 8 MW.

[Ipocepata exddOnke kot 1 KYA 1726/2003, mov agpopd
oTN OadIKAGI0 TNG TPOKATAPKTIKNG TEPPAUALOVTIKNG EKTI-
pnong Kot o&loAdynong £ykpiong mePBOALOVIIKOV Op@V
0T0 TANIGI0 NG €KO0CNG AOENG EYKATACTAONS CTOOUDV
niektpomopoywyng amd AIIE kot arotelel éva 1oyvpod vopLo-
Betikd epyareio, mov amovciale acntd and v wyvovsa
vopobeoia.

5.2. Avaivon TEPBarlovVIIKOV ETATOCEDOV
ané ic MITE MYHX otnv EAAGO.

>vvbwg otig MIIE mov gkmovovvton otnv EALGSa, ot
TEPPOALOVTIKEG EMMTOCES GO TNV KOTOOKELN Kol AEL-
tovpyia evog MYHE yapaxtmpilovtor pikpéc kot gvkola
avtiotpéyipes. IIoAAEg de POpéc, 1 EMIMTOGCT TOVG YOPOKTY-
piletar pkpn, emedn 1o péyebog Tov oTABLOL TVYYAVEL VO
eivan emiong pkpd. Ev 1obto1g, to péyebog tov mapayodpevon
TPOioVTOg dev yapaktnpilel ovyva Kot To péyebog Tmv mept-
BoAAOVTIKOV TOV EMATOCEWDV. AgV €ival Alyeg o1 OPES TOV
éva pikpd Epyo dnpovpyel peydleg Kol coPopic EMMTOCELS
070 TEPIPAAAOV.

2V Tpocmdfelo. CLYKEVIPWOONG CTOLEI®V OVAPOPLKE
pe ta mpoPripata tov MIIE oty EAAGSa 6cov agopd
010, VOpoNAeKTPKA Epya kot Wimg T MYHE, e€etdonkav
téooepig MIIE. H npdtn MIIE agopd tov MYHZE I'tdvng
[22], otov motapnd KoAapd, wokmoiog AEH 1oyvog 4,2
MW, o omoiog kot Oa AgltovpynoeL GLVOSEVTIKA LLE TO 10N
VIapyov apdevtikd Epyo. Ot emdpeveg S0 HEAETEG, elvar Yo
dvo MYHZ, éva oty Avatohkn loovvivov ioyvog 0,7MW
[23] kot éva oty KowoTnTo. Mawpomoviov loavvivev [24]
oyvog 0,32 MW kat ot 500 0md 1O1®TIKY ETALPELN TAPAY®-
YN NAEKTPIKNG EVEPYELOG, EVA 1) TEAELTALN apopd TV MIIE
®pdaypartog yo vdpevon Tov motopov Ieipov kot [Mapamei-
pov oo voud Ayaiog [25].

A&ilel va toviotel 6tL o1 600 MIIE tev ToAd pikpodv
VOPONAEKTPIKOV GTOOUDV (AOY® TOV LuKpoD peyéBovg g
TapayOUeVIG eVEPYELNG) KOBMS Kot ot epiocdtepeg MIIE
MYHZ, 6mog yio Tapadetyplo anTdVv Tov KATaoKeLAlovTat
Kot deKAdeg amd WOIMTES 0veEAPTNTOVS TAPAY®YOHS TNV
"Hzepo, cuvictavtol o€ oA CUUTAPOOT] TOL EPMTILOTO-
Aoyiov tov ITivaka 3 Tov dpbpov 16 g KYA 69269/90. Ot
MIIE avtég givar pev copPatég oe oxéon e TNV 16X00Vsa
161 vopobeoio (KYA 69269/90, KYA 75308/90, 30557/98,
eykokho Y.IIE.XQ.AE. 47/96) ocdupwva pe tv omoia,

ot MYHZX pe mopayopevn evépyesa pikpotepn and 1 MW
yapaxmpiloviov og épya B kotnyopioag, ave&dptnta av
Kataokevaletar 1 Oyt tapuevtipag. To avtikeipevo OUmg
g avtiotoymg texvVikng ékbeomng (epOTNUATOAOYIO) ATAd
aviYVeLE EMQPOAVEIOKE HOVO ONUAVTIKEG TEPIPOAAOVTIKEG
TOPAPETPOVG KOl EMATOCELG KAOMG 1 a§l0A0YN oY TOVG Yi-
vOTOv pE povorekTikég ouvifmg amavtioelg. Ot cuvibelg
anavinoelg otig MIIE eivat oty migioyneia Toug to «OXID»
dMradn OtL 0 €pyo dev emmpedlel v avtiotoym mepPoi-
AOVTIKT| TOPALETPO, LLOG Kot Ol ETEPPAcELS Tov Ba yivouy Ba
elvar pikpng KApakag, v vapyovv Kot kamoto «IXQ%y,
dMAdvovtag £161, OTL EVOEXETOL VO VILAPEOVY KATOIEG EML-
TTOGCELG 0ALG PPN KApaKkag Kot avtioTpéyipes. Tétoteg
EMNTAOCELS 0QPOPOVV Y10, TOPASELYHLO. OTI] SLOKVUOVOT TIG
POTG TOV VEPOL, 1] OTTOla Vol LUKPT KL AVTIHLETOTICETOL e
TNV EMOYIKN AELTOVPYIO TOL EPYOL Y10 TOPOYOYT] NAEKTPIKNG
evépyelag, 6to Bopufo, Tov Ba VIdpPYEL OTN PACT TNG KOTO-
okevng kot Ba eivor petpiov peyéBovg, pelodpevog pe v
ATOGTACT KOl GOPMG TAPOSKOS K. 4.

Ytov Ilivoka 5 cuvoyilovial ta mpofinpata twv MITE
MYHEZ otmv EALGSa, 6ntog Tpoékuyay LEsa amd TIg VIO
téooepig MIIE, Tov apopolv oTig EAAEIVELS, TOV EVTIOTIGHO 1|
otV EAdetyn Paputntag Tov evogOLeVOV TEPIPUALOVTIKGV
EMNTOCEMV KAODG EMIONG OTIG EALEIYELG GTO TPOTEWVOUEVQ,
HETPO. OVTETOTIONG KUODS KOl TNG 1oXDOVCOS TYETIKNG
vopobeoiag. "Exet mopatmpnei 6Tt o1 TuydOV eAlelyelg evto-
milovTal Kol ¢ GLUVAPTNOT TOL VYNAOD OIKOVOUIKOD KO-
GTOVG TTOV OTOLTELTOL Y10l T ANYT) TOV ATOpOiTNTOV LETPOV.
Téhog otov [Tivaxa 6 KataypaeovTol ol YopaKTNPIGHOL TV
EMIATOCEMY OVTOV, OTWS TPOEKLYAV AT TIC VIOYT| TTaVTa.
UEAETEG TOGO OTI QAT TNG KATUGKELNG 000 KOl 6T PAon
g Agttovpyiog Tov £pyov.

ITivoxag 5: Evoeyoueveg elretyers oric MITE MYHY
otnv EALéoa [17].

METpo aVTIRETOTIONG Y10, ¢

Alroioon ¢ yBvomavidag

[poteivoviar Avoelg tyBvookoldv Opmg dev ava-
YPAPOVTOL TEYVIKEG OMOTEAECUATIKAOV 1YOVOCKOADY UE
£UQAON OTNV TPOGEAKLON TV yopwdv. Emiong, odev
avaQEPOVTOL KOBOAOL GE TEYVIKEG QIAMK®OV Y0, TO. Yapla
tovpumvev (PA. [ivaxa 2) 1| yprion ebkdv ocdntipov
TPOCOUOi®moNG TG Kivnong tovg. Xtnv mpoPAemdpevn
KYA 1726/2003 yio v €ykpion meptBoaAloviikdy opwov
MYHZ 6gv amotteiton 1 YVOUATELGT KPOTIKOV QOPEDY
OV APOPOVV TNV OALETDL.

Alloi®on TG hovng Tavidag

Agv mpoteivovtal TPOTOL TPOGTOCING KATOI®Y E0MV
mpobmapyovcag mavidog kabmg Kot 1 dnpovpyio {ovav
TPOCTACIOG Kol TEYVNTNG UETAPOPAS gvaicntev eddv
nmavidag (PA. [Mivaxa 2).
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Alloi®won Tov ToTdpov ProTomov

Agv mpoteivovtal PETPO TPOYPUUUATICUEVNS EPBp-
ANONG TNG XPNONG TOL VEPOV, MOTE Vo, PeTPLdlovTol ot
€VTOVEG EVOALAYEG GTN OTABUTN TOV VEPOL TNG Alpvnc. Agv
TpoTeivovTaL, EMioNg, HETpa dnpovpyiag (ovadv Tpocta-
olog TG YeITovikng Topoydiag meployns.

Avtoyi 10V €6G.QovVg

[poteivoviat yemteyvikég LEAETES Kot Epya EVIGRVONG
TOoV €3GPOVG, OP®MG dev eviomileTal evOEOUEVO GTUTIKO
TPOPANILO. 0TI YELTOVIKY TEPLOYN OO TNV OVOY®OGT TOL
VIOYELOV VIPOPOPOV 0pilovTa GTOV TALLEVTHPA.

Alrayn oTo piKpokAipo
Agv TpoteivovTal TPOTOL AVTILETOMTIONG T.Y. OEVIPO-
putevoelg k.4. (BA. ITivaka 2)

Yyeia TV KOTOIKOV
Agv mpoteivovtal HETPOL ATEVTOUWOONC.

Aépror pomor

Agv evtomiletor to mpoPainua g ékivong pebaviov
GTO Y®PO NG Apvng oty mepimTmon g VTapéng Ko-
Takiolopevng Prdotnong, omodte dev MPOTEIVETAL Kot T
avoyKooTnta Tov kafapiopod e PAAcTNONG 6TO XMPO
7oV Ba Yivel 0 TOULEVTPOG.

Awygipion g pors TOL vEPOD TOV TOTAROD KOl TNG

TOLOTNT;GS TOV

Agv mpoteivovtar pEBodotL LETPNOTG TOV TAPAUETPOV
TOV VEPOD, 0oV dev evtomilovVTal OTUOVTIKA TPOPARLLT
aAloimong Tov katdvn vepov (BA. Iivaka 2). Aev mpotei-
VOVTOL KOTOOKEVAOTIKEG AGELG PEATIOONG TNG TOLOTNTOG
TOV KATOVTI VEPOL T.Y. LE KOTOOKEVT] VIEPYEIMOTAOV GE
Siapopa VYN 1N TOMOOETNON GVAUEIKTOV 1| GLOTNUATOV
aeplopov. Aev mpofiénetan emiong ot vopobesio Tpomog
EAEYYOL TNG UN TNPNONG TNG EAGYIGTNG HOVIUNG POTIG GTaL
KATAVTIN TOL PPAYLATOG.

AWdppmon ™S TaMag KOITNG TOV TOTANOV

Agv vmdpyetl ot vopoBesio Tpomog EAEYYOL Un THPN-
ONG NG EAGYLOTNG LOVIUTNG POTIG OTO KATAVTT TOV @PAYLLO-
10¢. Aev mpoteivovtol péBodot amdbeong TV GUYKPATOV-
HEV®V GTO Ppaypra eeptdv VAGV (BA. [Tivaka 2).

AwOnTii] arhoiowon Tov Tomiovy

Agv mpoteivovtal AGELG VITOYEIMONG TOL YMPOV TOL
£pY00Taciov Onmg emiong LEBOSOL KO OTALTOVLEVE VAIK
YL TNV TPOTEWVOLEVT] VTOYEIMON TV GYETIKAV Oy®Y®DV
KoOMG Kot TPOTOV ATOPPIYNG TOV EENYOLEVAOV YOUATOVP-
YKoV vakov (BA. TTivaka 2).

IEnpotoandBeon otov TopievTI|pa

Agv mpoteivoviar péBodot andbeong TV cuYKpATOD-
HEVOV OTO QPAYLO QPEPTAOV VADV OTMG WE KOTOAOKEVES
€E000V N TexVNTES Katavn amobéaelg (PA. [livaka 2).

B®opvpog Tov epyocTaciov
Agv TPOTEIVOVTOL GYETIKEG KOTOOKEVOOTIKEG ADGELG 1|
Maceig voyeimong tov yopov (PA. Ilivaka 2).

5.3. A&woroynen MIIE MYHX otnv EALGOa

Eivar mpopavég 0tL ta. cuykekpiéva €pya a&lomoinong
™G VOPONAEKTPIKNG EVEPYELNG KOl 10IMC ToL pukpd ivat
TPOTIUOTEPQ OO TIG CLUPOTIKEG TN YEG evEpyelag (PA. mapd-
YPa®o 2) 660V apOopd GTNV TPOCSTAGio TOV TEPPUALOVTOG.
Evtovto1g Y1 Adyovg minpotntag otov mopokato Ilivaka
6 mopoBETovLE GUYKEVIPOTIKG TIC A&LOAOYNCEIS TOV TTEPL-
BOALOVTIKOV EMATOCEDV OTMG EVOEIKTIKG TPOEKVYOV LEGT,
amo T perétn tov teccdpov MIIE.

ITivokag 6: Zvykevipwtiog [ivaxag Ai0l6ynons twv MITE MYHY

oty EAdda [17].
HapapeTpog dDaon Do
Meprpdrrovrog Kataokevg | Aarovpyiog
Apvnrikn, ,
"Eda@og peoaio Kot Apvnu’m],
. peoaio
QVTIGTPENT
Nepd ApvnTiky|, pkpn Apymrikn,
P KO OVTIGTPENTH pecaio
. Apvntikn, pkpn ,
Atpdopaipa KOl OVTIGTPENT Mueprt
Apvnrikn, ,
Xhiopida-Braotnon pecaio Kot Apvnn,Kn,
. peoaio
AVTIGTPENT
Apvnrikn, ,
Movida pecaio kot Apvnn'lcn,
§ pecaio
QVTIOTPETTN
ApvnTikn,
Tomio pecaio Kat Muwpny
OVTIOTPENTN
Kowovikootkovopiké | Apvntiky, pikpn ,
. , Mucpn
neppaiiov KO OVTIOTPETTH
Ipootatevdpeveg ApvnTiky, pupr| ,
, , Mucpny
Meproyéc KOl OVTIOTPETT
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6. XZYMIIEPAXMATA

H mapaywyn niektpikng evépyelag omdo MYHX amotekel
v v EAAGSa, Tov drabétet Evtovo avaylveo kot TAoHc10
VOPOJSVVOULKO, [io EATIOOQOPE ADGT) GTO EVEPYELOKD TTPO-
BAnua . H a&lomoinom g vdponAeKTpIkig EVEPYELLG OO
UIKPOVG amoKeEVTp®UEVOLG 6Tafpovs (MYHE) mapovctilet
Wioitepo TEPPAALOVTIKG TAEOVEKTOTO GE GXECT) TOGO LE
™ XPNoN GVUPATIKOV HOPPOV EVEPYELNG OGO KL LE TOVG
peydrovg YHE, puag kot ot emepfdoeig oto mepipditov eivat
oapOG pkpoTepeg oe péyehog. Extog tov mepifailovtikdy
mieovekTnudtov toug ot MYHE mapovcidlovv kot ToAld
TEYVIKG OAAG KOl KOV@VIKOOTKOVOULK( TAEOVEKTILOTO, 0KO-
Lo Kot 68 GUYKPLoT| HE TIG GAAEG pHoppéc aglomoinong AITE.

O evdeyoueveg apvntikég TePPAALOVTIKEG EMMTOCELS
TOVG, Ol OTOlES JAPEPOVV AVAAOYO LE TO YOPOKTPIOTIKA
1060 TOV €pyov OGO KOl TNG TEPLOYNG, OTIG TEPLOCOTEPES
TEPITTOGELS AEI0AOYOUVTOL OG HETPLEG N LKPEG OAAG Kot
avVTIOTPEYIUES. AVTO emTVYYAVETAL UE TN YpNon VEog Pro-
UNYOVOTOUUEVNG TEXVOAOYIOG OAAG KoLl YXPTCUYLOTOLDVTOG
AMGEIG KAANG TPAKTIKNG KOt TPOANYNG, Owg 1 eEacpdiion
LG EAGYLOTIG HOVIUNG PONG GTNV KOTAVTT TOV QPAYLATOG
KO{T1 TOL TOTAOV, 1 KOTAOGKEDT| OMOTEAEGLOTIKOV tyBvo-
OKOADV, 1] TOTOBETNON GUMKAOV Y10, TO, WYAPLO TOVPUTLVAOV, |
KOTOOKEDT] VIEPYEIMOTAOV G d1APOopa VY1 K.G.

Yty nepintwon ¢ EALGSag evtomifovtat kdmola mpo-
BAuata 6cov apopd otnv TePPOAAOVTIKY Bedpnon Tov
MYHZ. H vrdpyovca vopoBecio vmoypedvel TNV Epoproyn
MIIE ctoug MYHE, 6pmg 0 dtoyw@piopdg tov Epymv yivetot
avaroya pe to péyedog Tov £pYov MG TPOG TNV TAPAYOUEVN
EVEPYELD KaL O)L AVOAVOVTOG TO HEYEDOG TV EVOEYOUEVOV
TEPPOALOVIIKDV EMNTOCEDV.

Amd v GAAN TAgVPG ot TeprocdTepec MITE péypt onpe-
PO NTOV GUVTOUEG KO OTAEG OTOVINOELS TOV GYETIKOD EPM®-
THoToAoyiov Ympig va aviyvevovv oe Babog Tig Wiaitepeg
TEPIPOALOVTIKEG EMIATMOELG TOV ekdoToTe £pyov. Emiong,
OO TPOKVNTEL OO TOVG Tivakes aE0AOYNONG TOVG, Ol
TEPPOALOVTIKEG EMMTMOGELG OTIG TEPLOCOTEPEG TEPUTTMOELG
KpivovTal ¢ LIKPEG 1 HETPLEG Kol EDKOAN OVTICTPEWYILES,
YOPIG va £YOVV EVeOUOTMOEL LEGO OTO TPOTEVOLEVA PETPOL
OVTILETOTIONG N LETPLAGHOV VEEG TEYVOAOYIES KUPIMG Y1t TN
dwyeipion tov mpoPAnpartog e Bavdtwong Tov yopldyv,
¢ SloXelplong Tov vePOL TOL TOTAWOV, TNG OAPpPwoNg
™G koitng Tov, TG WNUUToandhEcNG GTOV TAUEVTHPA, TNG
aAloiwong Tov motdpov vypofidtonov, Tov Bopvfov oTo
€PYOCTAGCIO K.GL.

Me Bdon tn o1ebvn epmelpia Egovv mTPOKVYEL TEYVOAO-
YIKEG KOVOTOMIES OTO LETPA AVTULETMOMIONG TV APV TIKOV
EMITTOCEMY LE CTUAVTIKOTEPA TO EMTEVYUATO TPOGTAGIOG
™G anethodpEVNS Y Bvomavidag (PUMKES Yo TO WAPLo TOVP-
UTIVEG) KOt TNG dtaTpnong TS TodTNTOG TOV KATAVTH TOL
QpaypaTog vepoL (GLOTHAT 0EPIGLOD) K.G.

Emiong, evtonifovtar kamota wpofAnpata Kot eAAeiyelg
Kot otV oydovoa eBviky vopobesia. Méypt to étog 2002,

t0 MYHX cuvinBmg Kotatdocoviay 6g KOTMTEPEG MG TPOG
v mepPorroviikn] Bedpnon katnyopieg Epyov. Me v
oyvovoa vopobesio (KYA 15393/2002) ta meprocdtepa Ko
Tatdocovial oty A, Katnyopia, onoTe EVEATIGTOVUE OTL O
MIIE t@v MYHZ 6o cuvtdccovtol TAéov pe Paon ta dtebvn
TPOTLTAL, B0 OVLYVEDOLV OAEG TIG EVAIGONTEC TEPPAALOVTIKEG
TapAPETPOVG Kat Ba Tig aEL0AOYOUV avTioToLyo, VA EMioNG
B0 eVoOOUATOVOLV VEEG TEYVIKEG GTO TPOTEWVOHEVL PéTpa. H
onpovpyia g véag KYA 1726/2003 mov Sotumdvet T dto-
dKoGio TPOKATAPKTIKNG TEPPAALOVTIKNG EKTIUNGONG ELOKE
v ta épya aglomoinong AILE, ntov kdtt mov amovciale amd
v €Bvikn vopobecia kat deiyvel To BApog Tov TPocdideL TO
KpaTog oty meporloviikn Toug Bedpnon.

Télog po Avomn yuoo TNV OAOKANPOUEVT] OVTILETOTION
TOV TEPIPUALOVIIKOV emmT®oev Tov MYHE Bo pmopov-
0€ VO NTAV 1 EQAPUOYN EVOG OAOKATPOUEVOL GUGTNATOG
nepiforrioviikng dayeipiong (XITA) 6mwg ivar to ovoT-
po EMAS (Environmental Management Audit Scheme,
Yvompa Iepparrovrikng Alayeipiong kot EAéyyov) [17].
To EMAS pmopel va epappootet 0yt pdvo yio vo metdyetl ™
Beltioon t@v TepPorloviiK®V ETOOGEOY TNG EMYEIPNOTG
OALG KOL Y10 TNV EVOPUOVIOT| TNG LE TIS LOYVOVGEG TOATL-
KEG, Y10 TNV aOENCT TOV OIKOVOLUK®DV OPEADV TG, YO TNV
avENoT TOL OVTAYMVIGTIKOV TAEOVEKTNUOTOS TNG KOl Yol
v avénon g daeaveldg g pe T dNUOGLomoinoT g
nepIoAlovTiknig ¢ SNAwong. Ot TpoTdcelg ovTég HTopohv
va ouUPBAALOLY VO 0VOIEEL O SPOLOG Y10 TNV TEPULTEP® EK-
UETAALEVOT) TOV TAOVGLOL VOPOSVVALLKOD TNG YDPaG [26] e
TPOTO TPOYLLOTIKE TEPIPUALOVTIKA QIAMKO.
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Abstract

Small hydropower plants (SHPs) are one of the most widespread
applications for the exploitation of renewable energy sources
(RES) in Greece. They present important environmental
advantages concerning the production of electric energy in
comparison with the exploitation of conventional energy sources
(such as lignite, fuel oil etc). However, there are some cases where
organizations or the local community object to the construction of
SHPs, because of the potential negative environmental impacts
they might have.

The aim of this work is to review the environmental impacts
from the construction and operation of SHPs, as reported in the
scientific and technical bibliography and recognized in more detail
from the Greek experience, in an effort to assist both engineers
and the public to form a clear view of the environmental aspects
which currently restrict the development of SHPs. Prevention,
minimization and rehabilitation measures are then proposed to
cope with the environmental impacts identified, based on new
technologies and best practices. A lack is also documented as
regards the identification, reporting and suggestion of appropriate
measures for all the sensitive environmental parameters which
are identified in Environmental Impacts Assessment (EIA) studies
conducted for Greek SHPs. Moreover, weaknesses are recognized
in the respective national legislation governing the construction
and operation of SHPs.

SHPs are wusually constructed in locations with
significant rainfall or waterfall height and a suitable
geological configuration. The energy produced by SHPs is
usually utilized only in addition to that produced by other
conventional energy plants aiming to cover mainly the
hourly peaks of energy demand. Greece, despite its rich
hydrodynamic potential, satisfies only 6% of its energy
needs from hydroelectric energy [ 1 ].

A. KARAGEORGOPOULOS
Mechanical Engineer

T. TSOUTSOS

Assistant Professor, Dept of Environmental
Engineering, Technical University of Crete

Hydroelectric power plants are classified according to the
size of installed power into:
» Large SHPs with installed power > 10 MW.
* Small SHPs with installed power 1-10 MW.
* Mini SHPs with installed power < 1 MW.

Internationally the classification of SHPs also depends on
the quantity of power produced, with small differences.

Since 2002, apart from a few decades of SHPs
constructed by private energy producers, 15 large and 9
small hydroelectric power stations owned by the Public
Power Corporation (PPC) have been operating in Greece,
with a total installed power of 3060 MW. This accounts
for about 30% of the total installed power of SHPs while
the annually energy produced is about 3500 ~ 4500 GWh,
which corresponds (maximum) to 6% of the total electricity
production in Greece [ 1 ].

The use of RES, such as SHPs, contributes to the
substitution of conventional resources used for electrical
energy production gaining a lot of environmental advantages
at the same time, mainly:

* SHPs do not emit air pollutants (such as CO,, NO, etc)
which contribute to the greenhouse phenomenon, as is the
case for the use of conventional fossil fuels.

* Natural resources are only exploited and not consumed.

* Careful interventions from SHPs’ constructors applied
to the natural landscape may result in the creation of
new artificial water biotopes, especially in the case of
large HPs [ 4 ].

Technical, economical and social benefits [6,7] may also
arise from the use of SHPs. For example, SHPs:
e can be put into operation immediately, in contrast to
thermoelectric plants.
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* may have a very high performance (> 90%).

* have a long duration of life.

» present excellent behaviour throughout their lifetime
operation.

* require small operating and maintenance costs.

* provide the possibility of using the outflow water from
the plant to serve irrigation needs as well as other
recreational uses.

+ exploit domestic renewable natural resources

* contribute considerably to the implementation of regional
works of public interest, such as the construction of new
access roads, sustain local economical growth and ensure
new places of work.

* constitute nodal points providing opportunities for
collaboration between scientists of different skills and
backgrounds, such as engineers, physicists, biologists,
economists, etc.

Besides the benefits gained from SHPs’ construction
and operation significant environmental impacts are also
encountered.

The word “small” used to describe the installed power
of SHPs does not also reflect the significance of their
potential environmental impacts. The nature and the
magnitude of the impacts are highly site specific, vary
significantly from one project to another and are different
depending on the conditions of the ambient environment
where the plant is sited.

In brief, the potential negative environmental impacts,
(per environmental parameter) recognized in this work,
which result from the construction and operation of a SHP,
include:

* Ground: flooding of land; changes in the landscape due
to excavations and soil deposition from the construction
of the dam or water transfer pipeline, from the technical
works of water collection to the SHP plant; likely landslips
during dam flooding.

* Water: alternating conditions of dryness and flooding
downstream from the constructed dam; intense
fluctuations of water-level within the reservoir; changes
in the quality of reservoir water with likely reduction
of dissolved oxygen concentration or supersaturation;
thermal stratification of reservoir water; water temperature
changes; decrease of sediment transfer rate downstream
from the dam; likely formation of methylmercury and pH
reduction.

* Fauna: a) Fish habitat : increased lacustrine fish species
with corresponding reduction or even disappearance of
river fish habitats in the artificial lake; fish populations
decrease downstream from the dam; the life cycle of
migrating fish is seriously disturbed; b) other habitats:
increased numbers of some bird species and significant

problems in the transportation of some species of
mammals have been reported.

* Ecosystem — Flora — Vegetation: displacement of previous
river and land ecosystems; alteration or even disappearance
of riparian vegetation; erosion of downstream banks and
river bed; sedimentation within the reservoir; decrease of
downstream transportation of sediments.

* Landscape: Transformation of the previous natural
landscape into anthropogenic; wild river ecosystem and
surrounding land is transformed to smooth landscape and
artificial lake due to dam flooding; eroded riversides are
exposed due to lower river flow downstream the dam.

e Microclimate: change of local hydrologic cycle;
consequent increase of humidity; softer climate; change
of wind directions.

* Noise: increased noise levels during the stage of SHP
construction; permanent noise inside the SHP installations
during operation.

* Air emissions: possible emission of methane formed by
anaerobic digestion of flooded vegetation and emissions
of gaseous pollutants (NO,, SO, etc) and dust during the
SHP construction stage.

* Wastes: mainly from the cleaning of river bed and from
the collection of mineral oils; municipal type wastes
produced during the SHP construction stage.

» Socio-economic impacts: possible relocation of people
due to flooding of land; some of them find new jobs due to
SHP operation or lose their previous agricultural work.

Prevention or minimization measures (per environmental
parameter) for the adverse impacts of SHPs, including
pollution, on the environment, mainly involve:

* Ground: minimization of flooded land area used as
reservoir for SHP operation; decrease of land excavations
and soil deposits inside the reservoir; disposal of collected
sediments in the dam as soil improvement; avoiding
maintaining high water level inside the reservoir and
planning of smaller fluctuations of water-level changes.

* Water: Assurance of maintaining minimal river flow
downstream from the dam according to legislation;
reduction of water residence time in the reservoir; multi
level water intakes; application of aeration systems for
oxygenating the water of artificial lake; deforestation of
flooded vegetation from the lake bed.

* Fauna: a) Fish habitats: installation of effective and
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attractive fish-bypasses, fish ladders or fish lifts for the
safe passage of fish downstream or upstream from the
dam; installation of aeration, heating or air conditioning
systems that prevent fish from entering into the turbines
and use of fish-friendly type of turbines; careful cleaning
of riparian area and maintaining minimal water flow in the
river downstream from the dam; b) Other habitats: careful
cleaning of riparian area; implantation of trees; creation
of protection zones and artificial transport of sensitive
fauna species.

* Ecosystems — Flora — Vegetation: creation of protection
zones in the neighbouring riparian region; planting of
new trees and replanting of existing ones; installation of
sediment trapping devices before the reservoir; frequent
cleaning of sediments and planning their transport
downstream from the dam. Maintenance of constant
water level inside the reservoir by constructing multiple
Ieservoirs.

* Landscape: Construction of the SHP building using
materials aesthetically harmonised with ambient
environment; underground construction of part of the
SHP building; maintenance of minimal flow of river in its
old shoreline; plantating of trees.

* Microclimate: plantating of new trees and replanting of
existing ones.

* Air emissions: Use of environmental-friendly machinery;
sound isolation; application of personal measures of
protection; deforestation of flooded vegetation; sprinkling
the worksite with water during the stage of SHP
construction to avoid dust production and spreading.

* Waste: regular scheduling of transporting the sediments
resulting from the cleaning of dam; disposal of used
mineral oils by companies which are legally authorised
for their collection, transportation and final disposal.

* Social — economic parameters: rational planning of the
main and accompanying works in order to minimise the
flooded areas; provision for providing revenue benefits to
the local community; appropriate exploitation of tourism
and regional growth; insect control; rehabilitation of
landscape in the case of landslips or earthquakes.

The Environmental Impacts Assessment (EIA) studies
which are carried out for Greek SHPs usually consider
the environmental impacts identified for the construction
and operation of SHPs as small and easily reversible.
In most of the cases these impacts are characterized as
small because of the small size of the constructed SHP.
However, the amount of produced energy often does not
characterize the magnitude of its environmental impacts.

There are many cases where small plants resulted in
serious environmental impacts.

In the sequel, four EIA studies concerning the installation
of SHPs in Greece were evaluated and their main problems
or weaknesses were summarised. Most of their weaknesses
were identified mainly in the lack of assessment of potential
environmental impacts, and consequently in the proposing
of adequate prevention, minimization and rehabilitation
measures, as well as in the relevant legislation. It has been
noticed that most of these weaknesses are due to their direct
connection with the provision of costly measures that
are required to cope with the identified impacts. Finally,
the evaluations of the potential environmental impacts as
they are identified and reported in these EIA studies were
categorized and characterized. In the majority, these impacts
are characterized as negative, small and reversible.

The conclusions drawn from this work may be
summarized as follows: the exploitation of hydroelectric
energy from small decentralised stations (SHPs) presents
particular environmental advantages compared with the
use of conventional sources of energy and with big power
stations. Besides their environmental advantages, the SHPs
present also many technical as well as socio-economic
advantages even compared to the other forms of exploited
RES. Their potential negative environmental impacts depend
on the special characteristics of the plant and the ambient
environment where the plant is sited. The minimization
or rehabilitation of the potential negative impacts can be
achieved with the use of new industrialized technology
but also using solutions of good practice and prevention,
such as the maintenance of minimal flow in the river-bed
downstream from the dam, the installation of effective fish-
bypasses or fish-ladders, or fish-friendly turbines etc.

In Greece some problems have been identified in the
application of environmental legislation regarding the
installation of SHPs. According to the existing legislation,
carrying out an EIA study for a new SHP is mandatory.
However, SHPs are categorized exclusively according
to their installed power without taking into account
other parameters which affect the magnitude of potential
environmental impacts. Moreover, until recently most
EIA studies were short and did not present any serious
justification for the identified environmental impacts from a
new SHP. Therefore, in most of these cases, the recognized
environmental impacts are characterized as small or medium
and easily reversible. To this end, appropriate minimization/
rehabilitation measures or new technologies have not
been incorporated into these studies such as those for the
management of the fish problem, the erosion of the river-
bed, the collection and accumulation of sediments in the
reservoir, the noise in the plant area etc.

Finally, the application of an Environmental Management
System (EMS), such as EMAS (Environmental Management
Audit Scheme) [17], is proposed in this study. EMAS
can be applied to an SHP, not only as an environmental
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management system aiming to improve the environmental
records of the company, but also to bind and harmonise its
operation with policies implied from legislation. EMAS
would provide the company with a competitive advantage
and transparency in relation to competitors and the public,
based on the announcement of its environmental statement.
The application of EMAS could thus contribute to increasing
the company’s economical profits.

This work should help engineers, investors in SHPs and
local communities to rationalize, anticipate and prevent, to

whatever extent is practical, adverse environmental, social,
and economic effects that may be caused by the installation
of a SHP, by proposing measures which ensure that natural
resources are protected as much as possible during the
exploration, construction, operation, maintenance, repair,
and decommissioning of such a facility. Moreover, specific
proposals may clear and facilitate the way for further
exploitation of the rich hydrodynamic potential of Greece
with an environmental friendly approach.
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