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Hepiznyn

H rapovoo Extiunon Koxlov Zowns (E.K.Z.) mepiloufover oda ta
otddia tov kdxlov {wng IKWh nlextpixng evépyelag, mpoepyouevy
omo 10 Oepuonlextpixo otabuo twv Xaviwv, o omoiog ypnoiuonolel
w¢ kovopo metpéloro Diesel. Emiong, avolder to omoteléouara
ELOPOWDV-EKPODYV TOV KGOE 0TAOIOD Kol TPOYUOTOTOIEL EKTIUNON
repiforloviikav emmraoewv, ue ypnon e uedooov Eco-Indicator
'99. To apyo metpéloto, To omoio J1wAileToL yLo. THY TOPOYWYH TOL
Diesel, eCopvooeror ato Ipav kor uetopépetal oto SwAiotipio e
Elevaivag, alia ko oty ovvéyeia vwo t wopen Diesel ota Xavid, ue
™ Ponbera wetpelaiopopov mhoiov. Xty mapovaioon twv oamotede-
OUATWY OIVETOL EUPOON OTIC EKTOUTES OEPTIWY POTWYV, TOV GVVEIOPE-
POVY GTNY KATAOTPOPH THS avOpomivig vyelog ka1 otny vrofabuion
700 orkoovothuorog. Idiaitepy Popdtyta, emions, divetou kor ony
KOTAVOAWDGH EVEPYELOKMDY TOPWYV, OTWS TETPEANIO, NAEKTPIKY EVEP-
yela ko1 Oepuikn evépyeta.. Tio v oloxlipwaon ¢ extiunong o-
ThG, EKTOC OO TPWTOYEVI] OTOLYELQ, YPHOULOTOINONKOY TANPOPOpieS
07O T0 OLAJIKTVO, OO THY VIAPYOVTa. PiffAI0ypagia, Omo EPEVVHTIKG,
Tpoypauuata kai omd to Aoyiouiko mpoypouuo. G.EM.LS. (Global
Emission Model of Integrated Systems).

1. EIZXATQT'H

H ovocia g extyoemg tov kbkiov {ong— E.K.Z. (life
cycle assessment — L.C.A.) givau | a&loAdynomn tov
OYETIKAV TEPIPOAAOVTIKAV, OUKOVOLKADV KOl TEYVOAOYIKMV
GUVETELDOV £VOG VAIKOD, pag depyaciog 1 EvOg Tpoidovtog
ka0’ 6An ™ {on Tov amd ™ dnpovpyio MG TV ATOPPIYN 1,
o€ WOVIKY KATAoTAON, GTHVY ovadnovpyic Tov oty idia 1
GAAN xpNGUN HOPO.

H Society of Environmental Toxicology And Chemistry
(S.E.T.A.C.) opilet ) dwdwkacio tng Extipnong Kokiov
Zong og e8ng:

«H ektipnon tov kdKAov NG €ivol Lo OVTIKEWEVIKT
péBodog yio v a&loAdynon tov TEPPAAAOVIIKOY QopTiV
TTOL GLVOEOVTOL LLE EVOL TPOTOV, ia dlepyacia 1 pia dpacTnpt-
OTNTO L€ OVAYVAPLOT) KOL DTTOAOYIGLO TG EVEPYELNG KOL TOV
VAK®OV TOL ¥PNCUYLOTO0VVTOL KOl TOV EKTOUTOV TOVG GTO
nepPdArov kat 1 a&loAdYNoT Kot 1) EKUETAAAEVCT] EVKUIPLDV
v emitevén mepiforloviikav Pertidcewyv. H extipnomn kaiv-
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TTEL OAOKAN PO TOV KUKAO (NG TOV TTPOidVTOG, TG dlepyaciog

N ¢ dpactnprotrag, cvpreprappdvovtag tnv mapaiafn

Ko eneEepyacio TPATM®V VADV, TN LETATOINGT], T1 HETAPOPA

KoL T1 SLovop, T ¥PNoT ) TNV EXAVAYPT|CILOTOINGT, T GL-

VIAPNOT, TNV OVOKOKAWDGT KoL TNV TEAMKT| amdOeoT)».

To npotumo ISO bivet Tov axdAovbo opiopod yo v

Exrtipunon tov Kvkhov Zong:

«Exrtipnon Kokiov Zong ivat pio texvikn yio v

EKTIUN oM TOV TEPPOALOVTIKOV Bepdtov Kot TV Tavay

EMATAOCEMY TOV GLVOEOVTAL LE VA TPOTOV, LIE:

*  YTOLOYIGUO TV EIGPODV KOl EKPODY EVOG CUGTNLATOG,

*  A&woAdynon tov tlavav TepIPUALOVIIKOV ETTTOCEDV
7oV oyeTIoVTOL LE TIG EIGPOEC KOl EKPOEG,

*  Epunveio 1@V 0noTEAECUATOV TOV QACEDV OVOADCEMG

TOV EIGPOMV KOl EKPODV KOl TOV EMATOCEDMV GE GYECN

LLE TOVG GTOYOVG TNG HEAETG.

H E.K.Z. peretd ta nepiforrioviikd Bépato kot Tig mi-
Bavég emmtdoeig kKob’ OAn ) didpketo {ONG Tov TPOIOVTOG
«omd ™ yévvnon g 1o Bavoto» (cradle to grave), dniadn
Ao TNV OTOKTNGN TOV VAIKOV MG TNV TOPAy®YY, TN XPNon
Kot T 61dbeom. Ot yevikég Katnyopieg TV TEPPAALOVTIKGV
emmtdoemv, Tov ypelalovtar Bemdpnon, tepthapdavoovy
YPNON TOV TOPOV, TNV ovOp®OTIVY LYEID KOL TIG OUKOAOYIKEG
ocvvéneeo» [1,2].

[Maporo moL 01 TEPIGGATEPOL OVAAVTEG Gpyloay va Ogi-
yxvouv evdlapépov Yo v E.K.Z. and to 1990, o1 mpidteg
TPOCTAOEIEG GUVOMKNG EKTIUNONG EVOC TAPAYMOYIKOD GV-
otpatog eviomilovtol ot dekaetio tov 1960. Ot TpmdTEg
OVTEC OTOTEIPEG EMKEVTPDOVOVTAY, KUPIMG, GTOV VITOAOYICUO
EVEPYELOKADV ATOLTHCEDV. APKETEG TETOLEG LEAETEG OYETIKEG
pe kokAo {ong kavoipov rpoaypatonomnkay otig HILA.
a6 10 Ynovpyeio Evépyelac. Av Kot 1o evOl0pEPOV GTpe-
QOTOV, KUPIMG, GE EVEPYELNKA YOPOUKTNPLOTIKA, Ol EPYACIES
OVTEC TEPIMAUPAVOY TEPIOPICUEVEG EKTIUNCEL; EKTOUTOV
pog t0 mePIPArov. Adym Tng EAAENYNG TETPELOIOV OTIG
apyég g dekaetiog Tov 1970, o kuPepvioceic Tov H.ILA.
kot g Bpetaviag idpvoav emitponéc e okomo ) deEayoyn
TETOLMV AEMTOUEPDV AVOADGEWDV.

Me TNV OVTIHETOTION TNG EVEPYELOKNG KPIoNG, TO EVOL-
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aQEPOV Y10 TNV EKTOVNGOT TOV TOPUTOVED HEAET®V eE0cOE-
vice. Qomnov, ota péoo g dekoetiog tov 1970, apketéc
TPOTOTOPLOKEG UELETEC, OV EMIKEVTIPOVOVIOV GE TEPPOUA-
AovTikd nthpota, ekmoviOnkoy omd tov Arthur D . Little kot
10 Midwest Research Institute (MRI). Apydtepa, ot kvpiot
gpevvnTég, mov dteEnyayay Tig avardoelg oto MRI, cuykpo-
oav v Franklin Associates, Ltd. Ot Extiunoeig Kokkov
Zong ovveylotkav otig H.ILA. pe tov apyd aAld otabepd
puOud TV dVo 1 TPV eoing. O akpiPng apBuog dev
glval yvmoTdg, S10TL 01 TEPIOGOTEPEG amd AVTEG TIG HEAETEG
eKmoviOnKay Y10, A0YopLacpd 1OMTAOV Kot dEV avaKovmoT-
KOV GTO €VPL KOWO.

Av KOl OTIG TEPICCOTEPES MEPUTTMOOCELS O GKOTOG HLOG
E.K.Z. glvait n o0ykpion 800 1 TEPICCOTEP®V TPOIOVIMV, GE
kG0 TepinTmon mapéyel TNV gukarpia yio aAAayEG Kot O10p-
Omoelg o kKamow oTddio Tov KOKAOL (NG Tov TPOIOdVTOG,
00TMG MOTE OVTO Vo YivVEL PIMKOTEPO TPOG TO TEPIPAAAOV.
To tedevtaio xpovia, PeEYAAN EReoot] divetal 6e AVTOV TOV
oM e OKOTO Vo YVOPI{ovE OV KOl oS SlopOmTIKEG
KWNoELG xpelaletat va Yivouv, dote vo LetmBovy ot eKmo-
UTEG TPOG TO TEPPAALOV 1] TO KOGTOG 1) Ol EVEPYELOKES OO~
moeLg evog ocvotnpatog [1].

2. HMEOOAOAOI'TA THX E.K.Z.

H pebodoroyior g E.K.Z. amoteAeiton amd téccepa
oTdW: TOL KaBOPIGHOD TOL GKOTOV KOl TMV OPidV TOL
GLGTNHHATOG, TNG AVAALGNG EICPODV-EKPODV, TNG OVAAVOTG
EMNTAOCEMY KoL TNG AVAAVOTG BEATIDCEWDY.

10 npmdto Prjpo kabopiletal, ekTOG 0O TO OKOMO NG
HEAETNG, TO TTPOTOV, TaL Opla 0T, 0Toia TEPLopileTol 1) HEAET
Kot ot d16popeg Topadoyéc. To otadio avtd givar TOAd on-
LOVTIKO, S1OTL OVCLOGTIKG LG VTOOEIKVOEL TNV Katevhuvon
7ov Bo aoAovBcovpe GTO ETOEVA PripaTOL.

To devtepo Ppa g E.K.Z. givar n avdivon ewopo-
@V- €KpoDV. XT0 Lo aVTO HETPOVVTUL Ol TOGOTNTES TOV
TPOTOV VADV, T0 TOGH EVEPYELNG KOl Ol TEPPAALOVTIKEG
ekmoumég mov oyetilovron pe to vo e&étaon cvotnua. 1o
ovykekpéva, av eEetalovpe tov kokAo {mNg evog mpoiod-
vtog, Oa mpémel va Adfovpe vdyn T AYn TOV TPAOTOV
VA®V 0O TN Y1, TN MY TOV EVEPYELNKDOV TNYOV Omd TN
N, TV TOPAY®YN YPNCILOV DAK®V 00 TIG TPMTEG VAES, TN
GUVOPHOAGYNON, T LETAPOPA TOV VAIKAV 6€ KGO Pripa g
dtdKaoiag, TNV KOTOOKELT TOV VIO PEAET TPOIOVTOC, TN
dtavopn, T xpnon, Ty TeAkn d1dbeon (Tov pmopet va Tept-
AapBavel avakdKA®GT), ETAVOYPNCILOTONGT, OTOTEQPMOOT)
N taen). To frpa ovtd givar onpavtiko, yott xopig ovtd dev
LTTOPOVUE VO, KAVOVLE OVOALGT EMMTOCEDY. L€ TEPITTOOT)
7OV 1] AVAALOT EMTTOCEDV OV ivor avaykaia, e Tn Por-
Bela NG aVAAVONG EIGPODV-EKPODY, HTOPOVIE VO KAVOVLLE
avaivon Bektivoemv, BoctlOIEVOL GTO OTOTELECHLOTO EVEP-
YEWKOV KATAVOADGEDV KO EKTOUTADV.

Me to mépag Tov devtepov otadiov g E.K.Z., akorov-

Oel n avdivon emMATOCEOY. L€ AVTO TO GTASO: ) TPEMEL
va ekTun0et pe akpifeta n enidpacn TV dPUGTNPLOTHTOV
OV OTOKOADPTNKOV Ot TV OVAALGT ELGPODV-EKPODV TNG
E.K.Z., oe cvykekpipéva mepPaAlovTiKd YOpOKTNPIOTIKA
Kot B) TpEmeL 1 OYETIKY GOPUPOTNTO TOV CAAOYDV OTO, TTE-
PPAALOVTIKA XOPOKTNPIOTIKG Vo, diveTol pe katdtaén Tpo-
TEPALOTNTOG. AVTA Ta 6V0 Pritato amoTeELOVV TV avaAvon
EMNTAOCEMY TOL KOKAOL {®NC.

To térapto Prua g E.K.Z. eivor n avéivon Pelti-
®oewv. H avdivon Beltidoewny, 0nmg Kot 0 KaBopiopog
TOV GKOTOV KOl TOV OPi®V TOV GUGTHWOTOC, OTOTEAOVGE
navtote pépog tav peretov E.K.Z. H embopio yio peioon
TV TEPIPAAAOVTIKOV PopTi®V, HeTafdAloviag Eva Tpoidv
1N o depyacio, AToTeLEl GLYVA TO GTOYO HLOG TETOLUG EKTI-
punong. ‘Eva dAho xivntpo gival 1 60YKPLIoN OVTOY®OVIGTIKOV
TPOIOVI®V, e OKOTO TNV OvAdEE TOL TPOTIUOTEPOL Omd
TEPPOALOVTIKNG OMOYEMG.

Qotdco, pio olokAnpopévn avdivorn PBeAtidoeny yuo
60 Tov KOKAO [N, eivat domavnpn Kot xpovoBopa, Kupimg
AOY® TNG OVAYKNG OTOKTNOEMS TOCOTIKMOV TANPOPOPIDV
OV UTOPEL VO, AITOLTOVV EMITOMIEG OVOAVTIKEG LETPNOELS 1|
Aentopepeis Bewpnoelg pakélmv kot apyeiov. Eropévag, 1
EAdewym dedopévav, OAAG KoL 1) GTOVGIO TNG OTOLTOVUEVTG
TEYVOYVOGING, 00NYEl OTNV TAPAAENYT QLTOL TOVL GTUSIOVL
mg E.K.Z. oty napodoa epyacia [1,2].

3. XKOIIOX THX ANAAYXHX KAI OPIA
TOY XYXTHMATOX

Yty mopovoa Extipmon Kokkov Zong, okomdg sivar m
aVAADCT EICPODY - EKPODV KOL 1) EKTIUNON TV TEPPailo-
VIIKOV ENMTOCEDV, TOV OTASIMV TNG TPOTOYEVOVG TAPUY®-
NG Tov apyol meTperaion, TG HETAPOPAS Tov and to Ipdv
(Kharg Island) omqv EALGS0 pécw Baidoong, tng StoAiong
tov otnv EAAGSa 610 dwhotiplo tng Eleveivag (mpamv
Ietpora) kot g petatpomng tov o metpéioio DIESEL,
KaBmOG Kol TNG TEAMKNG XPNONG TOoL oT0 BepponAektpikd
otofu6 (0.H.X) tov Xaviov, yo mv nopoyoyn 1 KWh
NAEKTPIKNG EVEPYELNG. XTO oypa 1 aivetat To didrypoppo
pong Yo v E.K.Z. IKWh niextpicng evépyelag, pe ypnon
netpelaiov, 6mov ovcaoTikd Kabopilel kol To vId peAétn
ovotua (to dtdpopa otadia g E.K.Z.).

3TNV TPAyHOTIKOTNTO, T0 OpLol EVOG GLUGTHLOTOG OgV &i-
v temepacpéva. o mapdderypa, yio Ty e£0pvén kot d1d-
AMom tov metperaion omarteitol evépyeto (NAEKTPIKN 1 e TN
LOPOT KaVoipmV), 1 omoia e T oepd g Yo vo Topoydel
YPEWCETOL AAAEG EICPOEC EVEPYELOKADY TOPWV TL.X.

Ayvit k.0.k. Eival, Aowov, Tpo@aveg 0Tt dev UTOPOVLLE
va TeptAdfovpe OAEG OVTEG TIC TAPAUETPOVG OTO OPLOL TOL
GLGTNHOTOG, YIOTL £TGL AVEAVETOL O YPOVOGS KL TO KOGTOG TNG
peAETNC, KaBDG Kot ToL AmoITOOHEVO OEOOUEVO KL GLV TOLG
GAro1g Ba amorAivaple oMHAVTIKA amd ToV apyiko 6tdyo. [
70 AGYO OVTO, ATOKAEIOV|E EMAEKTIKG KATTOWO OTASIO KOTA
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2y 1. Aiaypopuo pong s E.K.Z.
Figure 1. Flow chart of the L.C.A.

TOV K0HOPIGO TV 0PIV TOV GLGTHLOTOG, EPOGOV TAVTO. O
SLOKIVOLVEDOLE TNV EYKVPOTNTO TOV amoTteAecpdTov. Ta
oTAdW AVTA £XOVV VO KAVOLV LIE TIG EVEPYELAKEG KO VALKEG
EIOPOEG YO TNV TAPAYMOYN TNG EIGEPYOUEVIG OTO SLAPOPa.
OTAOW EVEPYELNG, OAAG KoL Y10 TNV TOPAY®OYN TOV EIGEPYO-
HEVOV TPOTOV VAGV [1].

Eémtepkd tov cvotipatog PpiokeTol 1o puokd mept-
Barrov. Ot 16poéc 610 cHoTNUa givar TpMTEG VAES, CLUTE-
prAappavopévav kKot Tov Inydv evépyelas. To televtaio
oTdd Tov KOKAOL (o1 (xpfon, aVOKOKAMGY, ETOVOYPT|-
owonoinon kot omdppiyn) Oev e€etdlovtol, Kabmg dev
ATOTEAOVV HEPOG TOV GuoTHpATOC. EmmAéov, ) mapaydpevn
NAEKTPIKY| gvépyela mov eEeTdleTon UITOPEL VO P OLULOTOL-
nbel o moAAEG ko SwnpopeTikég ypnoes (Propmyavikés,
OLKLOKEG, EUTOPIKEG K.ATL.), LLE GUVETELN TEPALTEP® OVAALOT
va el vompa LOVO Yo GUYKEKPIUEV EQUPHOYT. AAMAMGCTE,
avt givar pio Pacikn XpNOUOTNTO TOV  CUUTEPACUATOV
¢ mapovcog E.K.Z. H Aettovpywn povdada g topodoog
gpyaciog, mg Tpog TV omoia Ba avoyBovv O To. ATOTEAE-
opato g mopovoag E.K.Z., Ba eivon n 1KWh nextpikng
EVEPYELOG, 1| OToio TOPAYETOL 0o TO OepronAeKTPIKd GTUO-
1o tov Xoaviov, o onoiog ¥pNoLoTolEl MG KAVGLUO TETPE-
Aawo kivnong Diesel.

V

4. ANAAYXH EIZPOQN-EKPOQN

4.1. To otdd10 TG TOPAYOYIS-EE6PLVENG TOV GPYOD
neTpehaiov

Me 10V 0pO TOPOY®YN TOL TETPELAIOV, EVVOOVUE TN
UETAPOPA TOV TETPELOIOV A0 TO £YKOTO TNG VNG MG TNV
EMPAVELD TNG KOL T1] LETPNOT 0LTOV, KOBDS Kot Tov e&ep-
xopevov agpiov. To metpéhato de Ppioketal evidg e yng
o€ TePAOTIEG KOIAOTNTEG, OAAG EUTOTIGUEVO EVTOC TOPWOIDV
TETPOUATOV, To omoio Ogv MPEMEL val ival POVO TOPMOIT,
0ALG Kot SLOTEPOTA, DOTE TO TEPLEYOUEVO TOVG VO, UTOPEL
va Kwveitan 0koda evtog ovtdv. H ouykévipmon avtr tov
netpelaiov opiletor og Tapevtipag tetperaiov [3].

H pébodog mapaymyng, mov ypnoipomotleitor otnv
napovca E.K.Z., elvar  mpotoyevig 1 péBodog puoikng
Tapay®yne. Zopeova pe tn pébodo avty, N amdANYN TOV
VOPOYOVAVOPAK®V aTd TOV TOUIEVTIPO. YIVETOL LE ATOKAEL-
OTIKN YPNOT TNG ECMTEPIKNG EVEPYEWG TOL GULGTNUOTOG,
xopic kapio eE@tepikn Tapéupaon.

H mopoyoyn, emopévog, tov metpelaiov opeiletar otny
KOTOVAA®MGN TG EVEPYELNG TOL VEPOL 1] TOV GTPMOLOTOS OE-
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plov N TOV anoy®PLLOLEVOV KOl EKTOVODUEVOV aepi®V, Ta.
omoia Bpickovtav gv dtoddoet oto meTpéhato. Aapfavel yopa
oV 0pYN TG TOPAYOYIKNG (ONG TOL TOELTHPA Kot Eivorl
embountd va dpkécel 660 T0 SVVUTOV TEPLIGGOTEPO. XTNV
TEPIMTOOT AVTH, TO TAPAYOUEVO TETPEAAILO EEEPYETAL GUVI|-
Bwg pe ™ pope1| appov, Aoy TV gv doddoet agpiov [3,4] .

ITivoxag 1.ITivaxog Eiopoddv — Expowv yio ty Zopfatixny Xepooia
Hpwroyevy Toapoaywyn Ietpeloiov. (ava kg mapayoue-
Vov apyod metpelaiov)
Table 1. Life Cycle Inventory table, for the conventional offshore
crude oil extraction

YYMBATIKH XEPXAIA
Movadeg IMMPQTOTI'ENHEX [TAPATQI'H
TIETPEAAIOY
EIZPOEX ITPQTQN
YAQN
Atodh kg/kg 0,025
Towévto kg/kg 0,022
EIZPOEX
ENEPT'EIAX
Mnxavugn Evépyewa Mi/kg 0.08
(mechanical power)
Ogpuomra (process
heat) MlJ/kg 0,20
THvoro: MJ/kg 0,28
AEPIEXZ
EKIIOMIIEX
CcO2 kg/kg 0,028
NMVOC kg/kg 113E-06
CH4 kg/kg 389E-05

[pokeévov, Aowmdv, va yiver 11 Avaivon Eispomdv—
Expodv 100 otadiov avtov g E.K.Z., kotactpdvovpue
Tov mivaxa 1. Xtov mivake autoév Tapovcstdlovtat oL EL6POEG
VAK®V Kot EVEPYELNS, KOOMG Kol 01 EKPOEG TOL CLGTHLATOG,
7ov dgv glvar GAAeG amd TIG AEPLEG EKTOUTEG TPOG TO TEPL-
Baiiov. OAa To TOPOKATO dESOUEVE TPOEKVYOV OO TO
hoyopwd G.E.MLL.S.

[Ny tov dedopévev TOL TPOYPAUUATOS Eivol TO
Institute for Applied Ecology, pe étog avagpopdg to 2000 [5].
Onwg mpoxvmtel amd TOV TVOKL 0VTO, Y10 TV TOPAYOYN
evog kg apyod metpelaiov amartovvrar, 0,08MJ punyavikng
evépyelag (.. Yo TNV TPAYUOTOTOMGT] TNG YEDTPNONG) Kot
0,2M1J Beppikng evépyetag (T.). Y10 TO SLOYDPISHO TOV 0pY0D
TETPEAAIOV amd TO PLGIKO 0EPLO, TO OTTOT0 eEEPYETAL KOTA TN
duapketa g e£0puéng poli e to apyd TETPELALO).

Apa, yio v vmo e&€toon eykatdotacn e£6puvéng apyod
netpelaiov amartovvtotl cuvorlkd 0,28MJ evepyelokdv €16-
podv yia TNV mapaymyn lkg apyod merpedaiov. Ocov agpo-
PA OTIG OEPLEG EKTOUTEG Y10 TV TEPIMTOOT| TNG CLUPOTIKNG
yepoaiog eE0pvéng, avTég TPoEpyovtal amd TNV ovAPAeEn
TOL QPLGIKOV aepiov KaTd TO Sl®PICUO TOL OO TO APYO
TETPEAAL0, TNV KAVOT TOV AOTMV 0gpimv vdpoyovavOphkmv
OV GVVOOEHOVY TO UPYO TETPEAOLO KOl AOY® SLOPEVYOVTI®V
aepiov, Om®G eival ot un peboviovyes opyavIKEG EVAGCELS
(NMVOC-Non Methane Volatile Organic Compounds) [6].

4.2. To 6TG010 TNG PETAPOPAS TOV O.PYOV TETPELAIOV
oTo dorwhetipro g Erevoivag

Me tov 6po Metagopd tov Apyod [letperaiov, evvooiie
TN LETOQOPE ALTOD OO TNV TETPEAALOTIYT OTO SIAGTIPLL.
Ipw omd ™ peTaPOpPd TOL APYOD TETPELAIOV GTO SWAGTI-
plo, Ba mpémer va mponynOel pio dadwkacio eneepyociog
ToV, KaBmg Kol 1 aKkpPng HETPNOT Kol OTOBNKELOT TV
TPOG LETAPOPA TOCOTHTOV TOL. H peyaAvtepn mocdtnta
apyov metpelaiov (62%), ofuepo, HETOPEPETAL HECHD Oa-
Adoong. Ot Bohdooieg LETOPOPEG YIVOVTOL LLE TO TETPEAOLO-
@Opa. SeEQUEVOTAOLN, SNAAOT] POPTNYE OKAPT EOIKA KOTO-
OKEVOGUEVO VL0l TN LETAPOPA TOV TETPEAOIOV KO TOV TPO-
iovtov tov. Ta de&apevomrola eivol EPOSIAGUEV LLE OVTATLEG
Yo TV EKPOPTOOT TOL POPTIOoL 6TO dwAiothpro [3].

Ocov agopd 6ToV TOTO TOL YPNOLLOTOLOVUEVOD TAV-
KEP TNG TOPOLCOG epyaciog, pe Paon to dedopévo Tov
G.E.M.LS., avtd dwvoel mepi ta 80.000 km etnoing, evd
&xel dSuvapukoTNTo peTopopdg metperaiov 120.000 tévoug
kot péon dudpketa Long 16 xpovia. Eniong, ypnopomonon-
kav 20.000 T6Vol 0TGAAL Y10 TV KATAGKELT TOV.

To apyd metpélato, otV mapovoa epyacic, Bempolie
ot petapépetal and to Ipdv ko cuykekpiéva and To vnot
Kharg, apod 1 peyodldtepn TocodTTO 0pyod TETPEAAIOV TOV
dwAiletar oto dwiotiplo g Elevoivag sivar Ipavikng
npoérevong (Iranian Light kon Iranian Heavy) [7].

Eme101] ta dedopéva g BoAdoo1og HETAPOPAS TOV 0pyoD
netperaiov mov mapéyel 1o G.E.M.LS. givar avorypéva avd
km davodpevng amdoTaog ToV TETPEAALOPOPOL TAOIOV, Bl
TPEMEL VO VTTOAOY10TEL 1] andotaon and to vioi Kharg oto At-
pavt g Edevoivog. Ta tov voloyiopd g omdctacng ov-
G, ¥pMoonomonke 1 fdaor dedopévav Tov dadIkTuaKOD
site www.distances.com (World Port Distances). H andctoaon
IOV TPOEKVYE AVOPEPETOL GTO OPOUOAOYLIO TETPEAALOPOPOV
moiov pécw NG Stdpuyag Tov Lovél kat wovtar pe 3795
vovotued pida 1) 7028 km. (1 vavtiko pid = 1,852 km).

Aopfdvovtag vroyn v amdeTACT 0UTH, TOPOVGLA-
Covtal 6ToV TivoKo 2 01 EI0POEG VAK®Y KoL EVEPYELNG TOV
otodiov avtod g E.K.Z., kabdg kot ot ekpoég ToL GLOTIH-
LOTOG, OV dgV €lval GAAES OO TIC OEPLEG EKTOUTEG TTPOG
10 tepPdArov. Ta dedopéva yio 10 GTAG0 QVTO TPOEKLYAV
an6 to doywopuko G.E.M.LS.

4.3. To otGd10 TNG d1OMIGNG TOV CPYOD TETPELAiIOV GTO
owletipro g Ergvoivag

To dwhotmpo g Elevoivag elvar atpooeaiptknig
SAMONG ETHCLOG OVOUAGTIKNG duvapikotntag 5,0 exart. pe-
TPIKAOV TOVOV 0pYOoV, TOV AVTIoTOLXEL 6T0 25% mepimov g
SMOTIKNG IKAVOTNTOG TNG XDPaG. AlabETel, emiong, Lovada
vdpoyovoanobeiwong duvapikodtrag 800 yid. tovev vinlek
emoing. To dwietplo g Eievacivag drabéter tepdotiovg
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Ao KEVTIKOVS YDPOLG, 3,35 ekat. TOVAOV apyod Kot Tpoid-
VIOV, PEYOAO 1O1OTIKO ALAVL, GTO 0010 UTOPOLV THVTOYPO-
va vo Tpooeyyifouv 17 peydio mloia Yoo pOPTOEKPOPTMOOT
TETPEAAIOEDV, KAODG emiong kot cOyypovo oTabud eop-
Toong Putopopav pe 18 vnoideg poptwong. To dtwlotipilo
glvat cuVOEdEUEVO LE OY@YO, TOGO LIE TIG EYKOTOOTACELS OTN
[Téym Meydpwv, 660 kat e TO SWAMGTAPLO AGTPOTLPYOL.
To dwhiotipro drabétel amhég povadeg enelepyaciog apyond
netpelaiov Kot Aettovpyet o 24wpn Baon [7].

ITivoxag 2.ITivaxog Eiopocdv—Expodv yia ) Ooldooio uetapopa
00 apyod metpelaiov oto owliotipio s Elevoivag.
(ava kg petopepouevov apyod metpeiaion)
Table 2. Life Cycle Inventory table, for the crude s oil sea transport
to the refinery of Eleusina

OAAAZIIA METAOOPA APTOY
Movadeg | TIETPEAAIOY XTO AIYAIZTHPIO
THX EAEYXINAX
EIXPOEX
ITPQTOQN YAQN
Atod kg/kg 0,17
EIXPOEX
ENEPI'EIAX
Kozaviroon MJ/kg 0,663
Kavocipov:
AEPIEX
EKIIOMIIEX
SO2 kg/kg 6,53E-04
NOx kg/kg 7,028E-04
Cco kg/kg 1,124E-04
Y1eped Zopotioo kg/kg 7,028E-05
NMVOC kg/kg 2,1E-05
CO2 kg/kg 0,052
N20 kg/kg 2,1E-07
CH4 ke/kg 2,1E-06

Ta TpoidvTa TG TAPAYOYIKNG S1001KAGI0G TOV SIVAGTN-
piov, ava katnyopia, eival ta akdAovOa:

1. Aépw: Tpomdvio, piypa vypaepiov (Tpomaviov—ov-
taviov), 2. Naebeg: vapba, 3. Kadowo aepookapav: JET
A-1, 4. Ntleh: vinleh kivnong, vinled Béppavong, vinlel
vavtidiag, 5. Maloout: palodt vyniov Beiov 1500°, palovt
yapmAot Beiov 1500°, pafovt vymiov Beiov 3500°, 6. Ocid-
oL vypo Belo, oteped Oeio [8].

To mopayopevo viiler kataiappavet to 13,8% g ov-
VOMKNG TOpOy®YNg Kot gival ekelvo To KaOGLO, TO 0Toio Ha
yxpnoonomBel and to Beproniextpikd otabud tov emdple-
vou otadiov g E.K.Z.

Me Baon v avidioon g Topay®yNng Tov dSwAlotnpiov
Kkatd 1o €10¢ 1999, TpokvmTEl OTL TO GVVOAO TNG 310K
TAVAAWDOTG KOl TOV OTOAELOV TOL SALGTIPIOL AVTITPO-
oconevel 10 2,4% NG GLVOMKNG TOGOTNTAG OAIGHEVTOG
apyod. Apa, o Pabupog anddoong tng £yKoTacTOoNG £ival
97,6% [8].

[Ipokvntel, Aowmdy, 6Tt Yo vo. mapayBovv 97,6 kg me-
TpEMAIKDV TpoidVTOV amartovvtal 2,4 kg apyod metpeiaiov
Yl ECOTEPIKN KATAVAA®MGN TOV dtvAotnpiov. Apa, Yo TV
napayoyn 1 kg Diesel amaitovvrar 0,0246 kg socwtepikig
KOTOVIAMONG apyod TETperaion, Bewpdvtag 0Tt amatteiton
70 {310 TOGO EVEPYELNG Y10 TNV TOPAYDYT TOV SAPOPOV TTE-
TPEAATKAV TPOTOVTOV.

Emiong, ywo kB¢ kg mapayouevov Diesel amarteiton va
ewoélbouv oto dwliotpro 1,0246 kg apyod metperaiov.
Aopfavovtag vdyn Kot TV KoToTtépa BEPLOYOVO 1KavO-
T TOV apyov meTpelaiov, mwov oovtan pe 42,833MJ/kg,
TPOKVATEL OTL Ol EIGPOEG EVEPYELNG TOL dwAloTnpiov ivat
0,0246 kg * 40 MJ/kg = 0,986 MJ avd kg mapayodpevov
Diesel [9].

311 CUVEXELD, Y10 TOV VITOAOYIGHO TOV 0EPLOV EKTOUTOV
OV dwMoTNpiov, Bewpodpe 4Tt To dSwAioTplo Asttovpyet
7.000 wpeg 10 YpoOVo K mopdyel 4.311.000 tOvovg metpe-
A0iK®OV TpoidvTav To Ypodvo (ctotyeio £tovg 1999). Emiong,
Bepobile 6TL N TAPAYOYN TOV SL0POP®Y TETPEAATKDOV TPOT-
6VTV GUUPAALEL TO {510 GTNV TOPAYDYT TOV AEPLOV POTIDV.
Ot PETPNCELG TOV 0EPLOV EKTOUTOV TOL SWAGTNPIOL TPo-
épyovtot and ) Piproypaeio [10].

TéNog, Y10 TOV VTOAOYIGUO TV EIGPODY LAMKOV Y0 TV
KOTOOKELT] TOV Vo eE€tacn SwaTtnpiov, PNCLULOTOLOVUE
dedopéva amd to G.E.M.LS. yio avtictoyn nepintwon ei-
MviKoD dtwaoetnpiov. Apa, 0 GLYKEVIPOTIKOG TIVOKAG Yo
70 6TAd10 NG d1Aong oto dwlictipro g EAgvsivag eivat
o mivaxkog 3.

ITivokag 3.ITivaxog Etopocv—Expocdv yio. ditdlion tov opyod metpe-
Aadov aro dwliatipio g Elevoivag. (ava kg mapayoe-
vov Diesel)

Table 3. Life Cycle Inventory table, for the crude’s oil refining in

the refinery of Eleusina
AIYAIZH APTOY
Movése TIETPEAAIOY XTO
5 AIYAIZTHPIO THX
EAEYZINAX
EIXPOEX IIPQTOQN
YAQN
Atod: kg/kg 3,281E-04
Towévto: kg/kg 4,101E-04
EIZPOEX
ENEPI'EIAX
Katavaimoon apyod
TETPELAiOV Mi/kg 0.986
(Ecotepn ?
KOTOVAA®ON):
AEPIEX
EKIIOMIIEX
SO2: kg/kg 1,051E-03
NOx: kg/kg 1,494E-04
Xteped ZopoTioto: kg/kg 7,307E-05
YdpoyovavOpakeg: kg/kg 7,404E-04
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4.4. To otGd10 NG pETAPOPAS TOV TETPELaiov Diesel
06 To drwietipro g Erevoivac otov O.H.X. Tov
Xoviov

310 614d10 awtd e€etdletan n Bokdooio peTapopd Tov
Tapayopevov amnd 1o dtwlotiplo g EAgvusivag metpeiaiov
Diesel otov ®.H.Z. tov Xaviov. ['evikd, 1 petagopd ovth
pmopel vo yivetor pe dapopov peyedmdv TETPEAAOQOPa
Aol

TNo Adyovg amhomoinong g perétng, Bewpodpe 6tL M
petapopd tov metperaiov Diesel, and to dwlictiplo 6TOV
O.H.X., yivetot pe 18iov TOTOL TETPEAOIOPOPO TAVKEP, OTMG
Kot a6 to Ipdv 610 dwietipro g Elevoivag.

Onwg kot oty mapdypaeo 4.2., Y10 ToV DTOAOYICUO TV
ELGPOMV-EKPODY TOV 6T0d{0V VTV VTOoAoYilovpe TNV ATod-
otoon peta&d Tov Mpaviod g Eigvsivag kot Tov Apaviod
g Zovdag,.

o 10 oxomd ovTd YpMooTOMONKeE, OTOG KAl TNV
napdypapo 4.2., mn Pdaon dedopévov tov World Port

4.5. To 6TG010 TNG TAPAYOYIS NAEKTPIKNG EVEPYELUG
otov O.H.X. Tov Xaviov

O @.H.Z. Xaviov Bpioketor otnv mtepoyn g ZvAoka-
papag kot givar évog amd tovg 600 oTUBOVG TOPOYOYNS
NAeKTPIKNG evépyetag otnv Kpnm, e cuvolikn eykateotn-
pévn oy 355 MW. Evjuepa, otov ©.H.Z. Xaviov vrapyovv
8 aeprootpofirot kot vag atpootpdPirog. Ot €61 aeplootpd-
Brhot givar avotktov kokAov. Ot dvo agproatpofirol (AEPG,
AEP7) pali pe tov atpootpéfiro (ATM1) amotehovv
povéda Tov cuvdvaoévoy kokiov. Iapddinia, npémel va
AVOPEPOLLLE OTL OAEG O LOVAIEG MG KADGLLO YPTCUYLOTOLOHY
netpélaio kivnong Diesel kot 1 tpopodocio Tov otadpod yi-
VETOL OTTO TOV E10KA SIOUOPPOUEVO AY®DYO OO TO AYUAVL TNG
Yovdag tov Xaviov. Télog, 1 povada eivatl agpoyvKTY.

ITivaxog 5. Zroryeio ©.H.2. twv Xoviwv [11]
Table 5. Information for the powerplant of Chania

. , ] , , ©.H.Z. XANION (ETOX 2002)
Distances. H andctaom mov mpoxvntel givor 166 vavtikd
pida 1 307 km. KATA-
Apa, o mivakag 4 efvon o mivakog €16podV-EKPODV apa. | NAAR-
oV TPOKVTTEL, HE Pdon To dedopéva TOL AOYIGHIKOD EKTIOMIIEE AEPIQN PYTIQN: : TH
G.EM.LS. (tn) XOEIZA |
ENEP-
EIMOY
Iivakog 4.Iivaxag Eiopodv—Expodv, yio. m Qoldooia petapopd. TEIA: DIE.
100 mEeTpelaiov diesel ard to dwiiotipro e Eievoivag (MWh) SEL:
, 4 4 . cDOUE cTDE- opa- '
rm? /lz,u(?cvz ¢ Zovoag.. (ava kg uetapepopevov metpe $0;: | Noy: n co: CO;: @
Aadov diesel) Tida:
Table 4. Life Cycle Inventory table, for the diesels sea transport
from the refinery of Eleusina to the Souda port 172,2 | 5.892 | 80,108 | 200 | 630.000 964.420 | 241.682
OAAAZIIA METAOOPA
Mové IETPEAAIOY DIESEL £TON ) ) ) ) )
ovaoes 0.H.2. TON XANIQN ME Iivaxag 6.ITivaxos Eiopodv — Expocv, yia 1o 616010 S Topaym-
TANKEP NG niekTpikng evépyetag orov O.H.X. twv Xaviwv
EIXPOEX Table 6. Life Cycle Inventory table, for electricity production in
IPOTON YAON the powerplant of Chania
AtodM kg/kg 0,17
EIZPOEX TTAPATQIH HAEKTPIKHE
ENEPTEIAY Movédeg ENEPI'EIAX XTON ©.H.Z. TQN
Koravaro: XANION:
Kawsi 01§'m MJ/kg 0,029 EIZPOEX
— HPQTON YAQN
AEPIEZ -
EKIIOMIIEX Atcd kg/KWh 2,300E-04
SO2 kg/kg 2.85E-05 Towévro: kg/KWh 5,740E-04
EIZPOEZ
NOx kg/kg 3,07E-05 ENEPI'EIAX
~ Koravérwoon
co kg/kg 4,91E-06 Kanetpon Dissel: | MVKWh 10,7
Sreped Topotidio kg/kg 3,07E-06 AEPIEX
EKIIOMIIEE
NMVOC kg/kg 9,21E-07 s02: ke/KWh 1,786E-04
Co2 kg/kg 2,27E-03 NOx: kg/KWh 6,110E-03
N20 kg/kg 9,21E-09 Sopotidie: kg/KWh 8,300E-05
CH4 ke/kg 9,21E-08 Co: Kg/KWh 2,070E-04
CO;: kg/KWh 0,653
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Me Bdaon otoygeion g AEH, 1 cvvolkd mapayopevn
nAekTpikn| evépyeia and tov @.H.Z., katd tn Sidprela Tov
étoug 2002, o1 ekmounég oéplav pOmoV, KoM KoL 1 KOTo-
vaimon kovcipov Diesel, paivovtot otov mivaka 5.

Bdoet Tov wivaka 5 yio ToV VTOAOYIOUO TOV EVEPYELNKDY
elopomv og kavoio Diesel kot tov aépiov pdnov Tpog o
nepIfdrdov, kabmg Kot pe T ypron g Paong dedopévav
tov G.E.M.LS. y10. ToV VTOAOYIGUO TOV OTALTHCEDY GE VAL
K& yio v Kataokevn tov O.H.Z., mpoxvntel o nivaxag 6
ELOPODV-EKPODY TOV 6TAdI0V AVTOD.

4.6. ZUYKEVTPOTIKOG TIVUKAG EIGPODV-EKPOADV

310 onpeio avto, Bo yivel pio cuYKEVIP®OT TV dEdOLLE-
VOV TG avIALOT|G EIGPODY - EKPODY, TPOKEEVOD VO, KOTO-
OKELOOTEL €VOG CLYKEVIPOTIKOG TIVOKOS EIGPOMV-EKPODV.
"Etot, Oa pmopécovpie va vToAoyiGOULLE T GUVOAIKE OTOLTOV-
pevr evépyeta yio v Topoyoyn piog KWh nlektpunic evép-
YewG, AapBAvovTag VITOYN OA TO. 6TAd TOL KOKAOL {®NG.

INo 1o oxomd avtd, Ba vroroyicovpe T pon paog Tov
netpelaiov og OAa To 6TAdLO TOV KOKAOV {mNg, arnd Vv €£0-
pLEN TOV LE TN HOPEN 0pYOD TETPEAAIO, EMG TNV TEMKT] TOV
xpNon otov ®.H.X. vid ) popen metperaiov Diesel.

Téhog, pe Pdon ™ pon Halog Tov TETPEAAIOL KOl TOVG
EMUEPOVG TTIVOKES ELGPODY - EKPODY TMV SLAPOPOV GTUSIMV
¢ E.K.Z., Ba vroloyicovpe TIg GUVOMKEG ELGPOEG VAIKDV,
o€ OA TNV £€KTAoT TOL KOKAOL (M1 Kal T1] GUVOAKN TOGO-
T 0EPLOV EKTOUTAOV TPOG TO TEPIBAAAOV.

[pokeévov va yivouv ta Toparndve, 8o tpénet va, Eexi-
VIIGOVUE AVTIGTPOPO T1) PEAETT.

EeKVAOVTOG, AOmOV, OO 70 0TAdI0 THG NAEKTPOTOPOYW-
yic otov O.H.X. twv Xaviwv, TpokonTel OTL Yo, TNV Topo-
yoyn 1 KWh nlextpinig evépyetog, amattovvtor 0,250 kg
netpelaiov Diesel 1 10,7 MJ ewoepyodpevng evépyetag (BA.
mivaka 6).

Ta 0,250 kg Diesel, ta omoila amattovvtot yio, TV Topo-
yoyn 1IKWh, petapépovtar otov @.H.X., kazd 10 otadio g
Bolaooiog peTapopds (e TAvkep oTo Ayuadvi TG 2ovoag Kol
01 OVTIOTOLYEG OMOLTOVUEVEG EIGPOEG EVEPYELOG, e BACT) TOV
wivaxo 4., eivon 7,25 * 103 MJ,

Ipokeévov va mapaybodv avtd ta 0,250 kg Diesel,
KaTd T0 gTddio s d1vdions oto dwAeTtiplo ™G Elevoivag,
amotteitol vo dwiteBodv (Babuog amddoong dwiiotnpiov
97,6%, BA. Topdypoeo 4.3):

0,25 * (100 / 97,6) = 0,256 kg apyol merperaion

EVA 01 OVTIOTOLYES AMALTOVEVES EIGPOES EVEPYELG Efvar
0,247 MJ (BA. wivoxa 3).

Ta 0,256 kg apyod metpelaiov mov amatteiton vo o1v-
McbBobv, mpoxeévon va mapayBovv 0,250 kg Diesel oto
SWMOTAPLO, LETAPEPOVTAL, KaTE TO 0TAdL0 TS Baldooiag
uetapopacs awo to Ipav, 610 dwliotpro ¢ Edevoivag, pe
xpNoN TETPELAOPOpOL TAVKEP. Ot OVTIGTOLYES OMALTOVLIE-
veg e1opoég evépyetog eivar 0,170 MJ (BA. wivaka 2).

Télog, pe Baomn tov mivaxa 1, TpokdmTEL 6TL 0L EVEPYELD-
KEG amaTNoElS Yo Ty mopayoyn 0,256kg apyod metpelai-
0V, 070 0TAdL0 THS TaPaywynNc-eéopuéng, eivor 0,072 M.

Me Bdon ta ototyeia TOV ETPEPOVG TIVAKOV TV S1opo-
poV oTadimv Tov KbKAov (NG Kot £XovTag LToAoYicEL TN pon
péloc ke’ OAN Vv éktoom Tov KOKAOL (NG, LITOPOVLE VO,
KATOGKEVAGOVLE TO CLYKEVIPWOTIKO TIVOKA EIGPODV-EKPODY
™G exTipnong kokhov {omng mov e&etalovpe (tivakog 7).

ITivokag 7. ZoykevipwTikog Tivokag ELopomV-eKpony
Table 7. Final life cycle inventory table

YYT'KENTPQTIKOZX I[TINAKAX
Movaddeg: EIZPOQN — EKPOQN THX
EK.Z.
EIZPOEX
IPQTQN YAQN:

Atodh kg/KWh 0,092
Towévro: kg/KWh 6,309-03
EIZPOEZ

ENEPI'EIAY:

Amazoduevn MI/KWh 11,196
EVEpYE: KWh/KWh 3,110
AEPIEX

EKIIOMIIEX:

SO2: kg/KWh 6,157E-04
NOx: kg/KWh 6,335E-03
CO: kg/KWh 2,370E-04
Yteped Zoportiow: kg/KWh 1,200E-04
NMVOC: kg/KWh 3,453E-05

CO2: kg/KWh 0,674
CH4: kg/KWh 9,964E-04
YdpoyovavOpaxkeg: kg/KWh 1,851E-04

5. EKTIMHXH EIIIIITQXEQN ME TH
ME®OAO ECO-INDICATOR 99

5.1. Emioy KatTnyopLt@dv EMATOGCENDV, OEIKTAOV
KOTNYOPLOTTOIN GG KOl HOVTELMV YOPOKTIPLOROD

To mpdTO Pripal TNG EKTIUNONG EXMTOCEDV, COUPOVAL [LE
70 ISO 14042, glvot 1 eMA0YN TOV KOTNYOPLOV EMNTOCEDV,
TOV JEIKTMV KATIYOPLOTOINOTG KOl TOV LOVTIEAMV XOPOKTN-
pLopoV. Ot KaTHYOpIES ETMATOTEWY PTOPOVV VO, TEPLYPAYOLV
T1G TEPPOUALOVTIKEG EMMTMGELG OE SLOPOPETIKA EMIMEDA. XN
pnéBodo Eco Indicator ’99, m omoia ypnoiponoteitor oty
TOPOVGA UEAETT, VIAPYOVV TPELS KOTNYOPIES EMNTAOCEMV,
OT®G TEPLYPAPOVTOL GTOV TivaKa 8.

H povéda mov ypnowiomoteitor yio. TV TOCOTIKOTO{-
non ™m¢ uiog, TOV VEICTATOL TO OKOGVOTNUA, Eival 1
PDF*m**yr. H povada avtr &gl Ty évvola ToL T0606TOD
TOV OIKOGLOTHLOTOG TTOL aneldeitat (.. éva {wkd €idog),
ava povada ETIPAVELNG TOV €0APOVGS, ava £T0G Kol EKPPALEL
TOV OVTIGTOLYO JEIKTN KOTYOPLOTOiNoNG.
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O dgikTng KATYOPlOTOINoNG, MOV YPNCYLOTOLEITOL YioL
TG EMATOCELS otV ovOpdmvn vyeia, givan o deiktng DALY
(Disability Adjusted Life Years), mov ovcuotikd amotelel
pio KApoko PETPNONG TNG KOTAGTPOPNG NG avOpdmvig
vyeioc. H kAipoka avt) petpd moAlods S10popeTikodc TOTOVS
nuiog. To 0 onuaiver andivto vyeig kot o 1 Bavatoc. H
HOVAdo HETPNONG AVTOV TOL OEIKTN KATYOPloToinomg givol
persons*year, Tov &yl TV £vvola T@v Bavatwov o ypovo.

Téhog, 1 povada HETPMNONG Y TO OEIKTN Kot yoplomoin-
OMG TNG KOTAVAA®ONG PUCIKAV TOP®V EIVOL 1] AVOLEVOLEVT
avénon g arotodpevng evépyelog oe MJ ava kg e€opuoc-
GOUEVOL (PLGIKOV TOPOV.

ITivoxag 8. ITivaxag katnyoplowoinong EMATOOEWV
Table 8. Table of impact classification

Katyopia AgikTng
Movada:
Emntdoemv: Katnyopromoinong:
PDF-Potentially Disappeared
Moo Fraction (Avapevopevo
PDF*m**yr
O1KOGLGTNOTOG: HEPOG TOV OIKOGVGTIHOTOG
OV YAVETOL).
DALY - Disability Adjusted
Life Years ( Avopevopevn
AvOpamvn Yyeio: Person*year
peimon Tov pécov dpov
avBpodmvng Lwng)
Katavaioon ®voikdv
Puowcoi [Topou: MlJ/kg
TIépav:

Or Ogixtes KaTNYOPLOTOINONG EIVOL TOGOTIKOTOMUEVD
LETPOA, AVTITPOCHOTEVTIKE MO KATNYOPIaG EMTTOCEMY.

To povtéio yapaxtnpiouod TEPLYPAPEL TOGO OoYLPT Elvat
N enidpaon 610 TePPdAlov amd o GLYKEKPIUEVT OVLGid,
CLYKPWVOLEVT pE GAAES OVGIES, Yo TNV 1010 KaTYOpio ML
TTOceV. O YOPAKTNPIOHOG UETATPEMEL TO. OMOTEAEGLOTA
™G aVAAVONG EI0PODY - EKPOMV GE Uiot KON HOVAS Yo
10 Ogiktn kartnyopromoinong. To povtéAo yapaxTpiopon
oopmepAapPAveETOL GTO €KACTOTE HOVTELO EKTIUNONG EML-
TTOCEOV. TNV Topovoa HeAéTn Ba ypnoiporombei To po-
vtéAdo g Iepapyiog, To omoio gival kot To TpokaBopiopévo
povtélo g pnebodov [12,13].

5.2. Avdfeon TOV 0m0TEAEGRATOV TNG AVAAVONG
ELGPOAY — EKPODV OTLS KATNYOPIES ETUTTAOGCEMYV.
(Tagwopnon)

To 6gbTEPO ONUOVTIKO Pripal TG EKTIUNONG EMATOCEWDY,
pe Baomn tn pebodoroyio Eco-Indicator 99, eivor ) avabeon
TOV OTOTEAECUATOV TNG OVOALONG EIGPOMV-EKPODV GTIG
Tpelg mpoovapepheiceg kartnyopieg emmtdoemy. Kdamoteg
amd TS OVGIEC TV EIGPODMV-EKPODV UTOPEL VO GUVEICQE-
pouvv og pio HOVo Kotnyopio EMMTOCEMY, EVO KATOEG G-

Agg givar mBOVO VoL GUVEIGPEPOVY GE TEPLGGOTEPESG OO pidt
katnyopies. H katdtaén, Lourdv, Tov S1opop®v E10podV Kot
EKPODY TOV LTTO PEAETT GUOTOTOG EXEL OG EENG:
¢ Tlownta Tov 0OIKOGLGTAUATOG!
Aoyw adénong e olvtnras ko s Oepuoxpacios g
azudopaipog: NO,, SO,.
*  AvBpdmmivn vyeia:
Avomvevorikd  mpofiuora:  YopoyovévOpakeg, CH,,
NMVOC, Zrteped coupatidia, NO,, SO,.
Blafieg otnv vyeio Adyw klyotikwy oAlayov:
CH,, NO,, CO,.
o Katavdioon gueikdv mopv:
Katavalmon apyov netpelaiov.

5.3. Ymoloyiopog T®V 0mOTELEGRATOV TOV SEIKTAOV
Kot yopromoinong (Xapaktnpiopoc)

370 0TAO10 QVTO TPAYLOTOTOLEITOL 1] TOGOTIKOTOINGT
TOV EMTTOCEDY TOV SLOPOPOV EIGPOMDV-EKPODY TOL VIO LLe-
AETN CLOTNUATOG, YPOLULOTOLDOVTING TOVG KOTAAANAOVG GL-
VTEAESTEG YopaKTNPLopov. Me ) fonbeia TV cuvteAesT®V
avT®Vv, Ba vroloyicovpe og povadeg DALY, PDF*m**yr ka1
M, T1¢ TPOKONTOVOEG EMATMOGELG OTNV OvVOpOTIVY VYEiaL, TO
OKOGVGTNO, KAl TV €EAVIANGT] TV QUGIKOV TOP®V, TOL
otV mapovoa PeAéTn givat o apyd metpéhato. Ot elGposg
TOV VAK®OV TOYEVTOV Kot aTeaAlon og Aapfdvovtot vaoym,
AOY@ EAAeyMG dEdOUEVMV.

Soven®c, ToAAUTAAGLALOVTAG TV TOGOTNTO TV 0EPLOV
EKTIOUTMV KOL TOL 0PYOL TETPEANIOV TOV TPOEKLYAV 0T
TNV OVAALOT| EIGPODV-EKPODY, LLE TOVG OVTIGTOLYOVS GLUVTE-
AECTEG YOPAKTNPIGHOD, TOIPVOVLE TN GLVOAIKY| EMIOpOOT
omv avBpomvn vyeio oe povadeg DALY (persons*year),
TN GULVOMKY| ENIMTOON OTO OIKOGUOTNUO OF HOVASEG
PDF*m**yr kou tnv enintwon otny e£AvTAnoT TV QUoIKOY
nopov oe MJ emumpdobetng amattodpevng evépyeag. Me
Bdomn ta avotépm, TpokdmTEL 0 Tivakag 9.

H peBodoroyio Eco-Indicator *99 kdver v mapadoyn
OTL 01 EMMTAOGELG, TOL TPOKVTTTOVY e Paon T fdon dedo-
HEVOV NG, 0pOopovY Hdvo otnv gupltepn meployn s Ev-
pomng. E&aipeon anotehobv ot EMATOCELS TOV TPOEPYOVTOL
a0 TNV KATAVAADMGT] TOV QUGIKMY TOPMV KO TLG KALLOTIKES
oAloyég, v e&dvtinon tov 6LovTog, TIG AEPLEC EKTOUTES
KOUPKLIVOYOVOV OLGLDV, TOVS OVOPYOVOLS OEPLOVG PLTTAVTEG
KoL LEPLKEG pOdIEVEPYEG OVGIEG.

5.4. To otGd10 TNG 1606TAOMIGY G

Me 1o 6t4d10 G WooTabong pag divetar n duvatd-
TNTO VO PETATPEYOVE TO OMOTEAECHOTO KAOE Katnyopiog
EMNTAOCEMY GE 0 KOV HOVAda HETPTONG, HECH KATOL®V
GLVTEAECTOV PBapOTNTOC.
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ITivokag 9. Zvykevipwtikd. oamoteléouota Tepifolloviik@y emnTm-

oewv [12]
Table 9. Final results of impact assessment

ONOMA: LYNOAIKH XYNTEAE- Eg;}?g{ S)Z: H
: MOXOTHTA: ITHX: TEQN: g
CO,.

(Brdpes o 1,36E-05 9,166E-06
vyeio AOy® 0,674 kg DALY/kg DALY
KMPOTIKGV

aAlaydV)
CHa,
(OVOTVELGTIKG
. 8,31E-07 8,280E-10
TpoPA AT 9,964E-04 kg DALY/kg DALY
amd opyaviKég
EVOGELS)
CH,.
(%ZE;' g\((')s;(gv 9,964E-04 kg 2,86E-04 2,850E-07
KT DALY/kg DALY
aAloydV)
SOx:
(oVOmVELGTIKG
, 3,55E-03 2,186E-06
TpoPA AT 6,157E-04 kg DALY/kg DALY
amd avopyoveg
EVOGELS)
NOx.
(OVOTVELGTIKG
, 5,76E-03 3,649E-05
TpoPA AT 6,335E-03 kg DALY/kg DALY
amd avopyoveg
EVOGELS)
NOx.
(Eﬁgisiciﬂv 6,335E-03 kg 448E°03 2,838E-05
B DALY/kg DALY
aALayDV)
NMVOC:
(aVamTVELGTIKA
, 8,31E-05 2,869E-09
mpoPApaTeL 3,453E-05 kg DALY/kg DALY
amd opyaviKEg
EVACELS)
Zteped
Zopotidto:
(avomvVELOTIKG 1,200E-04 kg Sii%/(l)(z 5’4D6£E;(0 6
poPA. amd g
avVOop. EVADGELS)
Ydpoyovav-
Opakeg:
(OVOmVELOTIKG 1,851E-04 kg éil%/(f 4]2:)(135;(0 o
TpoPr. amd g
VOp. EVDGELS)
YYNOAIKH EMIIITQXH X THN ANOPQITINH 8,197E-05
YI'EIA: DALY
SOx:
(KOTOGTPOOT ] 2,03E-04 1,250E-07
OlKOGUGTALO- 6,157E-04 kg PDF*m**yr/kg PDF*m**yr
0¢)
NOx:
(koTacTpoPn 1,11E-03 7,032E-06
OlKOGUGTHMO- 6,335E-03 kg PDF*m**yr/kg PDF*m**yr
09)
XYNOAIKH EHNINITQXIH XTO OIKOXYXTHMA: P7I’)1}75’:71Ez-2§r
Apyo
IMeTpéhaio:
(e&Gvtinon 0,256 kg 7,02E-04 MJ/kg 1,797E-04 MJ
PLGIKDOV
TOP®V)
XYNOAIKH ENINTQXH XTHN EEANTAHZH L797E-04 MJ
TON OYXIKOQN IOPQN API'OY IETPEAAIOY: i

ITivoxag 10. Zovteleotés PaplTnrag Twv KaTnyopiody EmATMOOEWDY

[12]
Table 10. Magnitude factors of category indicators

KATHI'OPIA YYNTEAEXTHX
ENINTQIEQN: BAPYTHTAZX: MONAAA:
AvOpdmvn Yyeio: 400 ECO 99 unit/DALY
Iowmta Tov 400 ECO 99
O1KOGVGTHNATOG: unit/PDF*m**yr
@voucol Topor Apyos 200 ECO 99 unit/MJ
[etpehaiov:

[Ipokeévov vo KATAPTIGTOOV OVTOL Ol GLVTIEAECTEG
Bapdtoag, £xet dobei pio VITOKEEVIKT KOL TOGOTIKY| GEPA
TPOTEPALOTNTOG TNG OYETIKNG OPIUHTNTOS TOV TPLOV KOTIYO-
puov emntoce®v. Ot cuvieheotég PapdTnTag ToL 6TUdioV
g woatdfong g pebddov Eco-Indicator 99 moapovsid-
fovtar oTov mivaka 10 [12,13].

[MoAlamhactdlovtag Tovg cLVTEAESTEG PopOTNTOG TOV
nivaxa 10, pe ta otoyeio mov mpoékvyav amd Tov mivaka 9
TPOKVATOLVV T, ENG:

H koraotpopn e avBpomvng vyeiag aVTIGTOUKEL OE:
8,197E-05 DALY * 400 (ECO 99 unit/DALY) = 3,279E-02
ECO 99 units,

H vrofabuion e moiotytas 100 0tkoovoTHUATOS, OVTL-
otoyet og: 7,157E-06 (PDF*m**yr ) * 400 (ECO 99 unit/
PDF*m**yr) = 2,863E-03 ECO 99 units,

H eéaviinon twv pooikdv mwopwv (apyod metpelaiov)
avtiotoyel og: 1,797E-04 MJ * 200 ECO 99 unit/MJ =
3,594E-02 ECO 99 units.

[Ipokvntel, Aowmdv, cOpEOvE He To dESOUEVO TNG TO-
povong E.K.Z., 611 1 e€dvTinom Tov puoikdv Topmv opyoD
netpelaiov Kotahappavel to 50,2% TtV GUVOMKOV TePl-
BOAAOVTIKOV EMMTOGEDY, 1 KOTAGTPOPN NG avOpdmvg
vyeiog to 45,8%, evd 1 vToPAdLLLoT TNG TOOTNTOS TOV OLKO-
oLOTNHATOG KaTaAapPdvel LOMS TO 4% TOL GLVOAOUL.

6. XYMIIEPAXMATA

6.1. Topmepaopota Y10 TIS EL0POES-EKPOES TOV
GULOTINOTOS

‘Ocov apopd oTic GVVOLIKES E1GPOES TOV GLGTILOTOG TNG
E.K.Z., pmopodpe va e&dyovpe to €£1G GUUTEPACLLOTOL:

Yvvolkd, and 6o to 6TAd TOL VIO pEAETN KOKAOL
Long, ywo v mapayoyn 1 KWh niektpng evépysiag and
tov O.H.X. tov Xaviov arottovvrol 11,196 MJ evepyelakav
ewopomv 1 3,11 KWh.

Apa, yio kGO pio mopayopev KWh niektpkng evép-
YEL0G TPETEL VO, KATUVOADGOVUE cuvolkd 3,11 KWh, kdtt
OV OMUAIVEL OTL 0 GVVOAIKOS PaBILLOS ATOOOTHS TOV GLGTHUA-
10¢ oV mpoxvmzel eivor 32,15%. (PA. wivaxa 7).
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A7d T0 GUVOLO TMOV EVEPYELOKADV EICPODV, Y10l TNV TP~
Yoy Kot petapopd Tov tetpehaiov Diesel otov ©.H.X. tov
Xaviov, To HEYOAITEPO UEPOG KOTAVOAMDVETOL OTO GTASL0
g dwliong (0,247MJ).

H ovvolikd peyaAdTtepn TOGOTNTO EVEPYELNKDOV E10-
POMV TOPOVOIALETAL OTO OTASIO TNG TEAMKNG MAEKTPOTO-
paymyng otov ®.H.X., 516Tt pévo 610 6TAd10 0VTO EYEL
ANneBel vtoY”N 1 BEPROYOVOC TKOVOTNTO TOV KOVGILOL TOL
XPNOOTOLELTOL.

Ocov apopd otic oVVOMKES EKPOES TOV CLUGTNHUATOS TNG
exTipmong kokhov (ong, pmopovue vo gEdyovps to €€Ng
GUUTEPAGLOTOL:

Ao T0 GUVOAO TOV OEPLOV EKTOUTAOV TOL GUGTHLO-
t0¢ (0,683 kg), to peyoldtepo Lepidlo, OT®G OVAEVETAL,
KataAapPavouy ot ekmopméc tov S1o&etdiov Tov dvBpoka
(CO,) pe 0,674 kg/KWh (98,68% eni tov cuvorov), ded-
TEPEG £pYOVTOL O eKmounég o&ediov Tov aldtov (NO,) ue
6,335*10~ kg/KWh xon tpiteg o1 exmopnés pebaviov (CH,)
pe 9,964*10 kg/KWh (BA. wivaxa 7).

And dwbéoyeg ot Piploypagio peréteg EK.Z. yu
TAPOHOLES LOVADEG TTOPOTPOVVTOL TO. ENG:

*  Evepyewokdg Pabupog amddoong 36,2% Kot GUVOAMKEG
exmopnég CO, 0,742 kg/KWh (otoryeio yia tnv lanwovia)
[14].

* Xvvolkég ekmopmés NO, 1,27*10° kg/KWh, SO,
2,31*¥10° kg/KWh, CO, 0,886 kg/KWh xoi CH,
1,084*107 kg/KWh (ctorygia yia v Itodia) [15].

*  Xvvolkég ekmopmég SO, 1,285*10° kg/KWh, CO, 0,778
kg/KWh ka1t NMVOC 1,570*1073 kg/KWh (ctotyeia yio
™ Bopeto Apepikn) [16].

SuyKpivovTog To EVPNUATA THG TOPOVCAG AVAAVGONG HE
To VOTEP® oTotXEln KoL AapPdvovTag vadyn Tig SuoKOAIEG
obyKplomng TV anotedeopdtov drapopetikav E.K.Z., Adyw
YEVIKG TV TEPLOPICHUDV TOV TOPOVGLALEL 1| CUYKEKPLUEVT]
pebodoroyia [17], umopel va eéoybel og cvumépacpo OTL
TO ELPMLOTO CVTE KPIVOVTOL MG KAVOTOMTIKA. Aviioyd
CLUTEPAGLATO, UTOPOVV VO, TPOKOLWYOLV Kot 0td TV aélo-
AOYNON TOV OTOTEAECUATOV PEAETAOV, TOL APOPOVV YEVIKA
oTNV Topay®Y NAEKTPIKNG evépyetog [18-22].

6.2. Topmepaopoto Yo TIG TEPPUALOVTIIKEG EMATMOGCELS
TOV GUGTILOTOG

SNETIKG UE TIC TEPIPOAAOVTIKES EMITTOOELS, NTTOPOVLE VO,
e&hryoupie ta akOAOVBA GUUTEPAGHLOTOL:

A7 10 ohVOAO TOV TEPIPAAAOVTIKOV EMATOCEDV TI|G
napovcag E.K.Z., n e&bvtAnon Tov gueikdv oépov opyod
netpelaiov kataiappdver 1o 50,2%, 1 KATAGTPOPN TNG
avBpomivng vyeiag to 45,8%, evd n vrofabuion g molo-
TNTOG TOV OIKOGLGTNHATOG KOTOAOUPAvEL poAg To 4%. (BA.
napdypago 5.4.). H avoroyio avth topovstdletal ypopikd
GTO oYM 2.

TNo v mopoyoyn ka0e KWh niektpikng evépyelog and

tov @.H.Z. tov Xaviov, Tpokdntel 0Tl 71 KoTOOTPOPH THS
avBpomvng vyesiog aviiotoyet oe 8,197E-05 DALY’s, mov
oodvvopel avaloykd pe 8,197*10° Oavdtovg avBpdmwy To
xpovo ava mapayopevn) KWh, oty meproyn tg Evpdmng
(BA. mivoka 9).

0 Karaotpoer) Tng AvBpwirivng Yyeiag

B Y1 oBd&duion Tou OIKOGUGTAPATOG

0O E§avtAnon twv Pucikwv Mépwv Apyou MetpeAaiou

45,80%

50,20%

4%

2ynuo 2. Kotavoun wepifalioviikdy emmatmoewv
Figure 2. Environmental impact allocation

TNo v mopoyoyn ka0e KWh niektpikng evépyelog and
tov ©.H.Z. tov Xaviov, Tpokdntel 0TL 1 ovvolixy exintwon
070 01KOGDOTHIO, OVTICTOLXEL 0TV amelh Tpog e&apavion 1
v e&apavion tov 0,000007% mepinov g PlomokildTnToG
avl m? empavelng Tov €6a¢povg tng Evponng kot avd xpdvo
(BA. wivaxa 9). T v mapayoyn kdbe KWh niektpkrg
evépyelng and tov ®.H.E. tov Xaviov, mpokdntel 611 7
OVVOMIKN ETITTWON OTHV KOATOVAAWGH TWV QUGIKOV TOPOV
apyov meTpeAaiov OVTIOTOXEL 08 AOENON TNG ATALTOVEVNG
evépyelog yuo kaBe kg eopvocdpevov apyov meTperaiov,
ion pe 0,00018 MJ nepimov (PA. wivaka 9).
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Abstract

The present Life Cycle Assessment (L.C.A.), includes all the life
cycle’s stages of 1Kwh of electric power, coming from the power
station of Chania, which uses as fuel petroleum diesel. Moreover,
it analyses the results of the life cycle inventory and conducts
environmental impact assessment, using the Eco-Indicator
'99 methodology. The crude oil is extracted in Iran and it is
transported in the refinery of Eleusina, but also then under the form

of Diesel in Chania, with oil-bearing tanker ship. In the results’

presentation, emphasis is laid on the air pollutants that contribute
in the deterioration of human health and in the downgrading of the
ecosystem quality. Furthermore, stress is put on the consumption
of energy resources, like petroleum, electric power and thermal
energy. For the completion of this assessment, apart from primary
data, information has been sought in the internet, the existing
bibliography, research programs and in the computer software
G.EM.IS. (Global Emission Model of Integrated Systems).

1. INTRODUCTION

The essence of the life cycle assessment, is the evaluation
of the relative environmental, economic and technological
consequences of a material, an activity or a product,
throughout his life cycle from cradle to grave, or in ideal
situation, to his regeneration in its previous or some other
useful form. According to ISO 14040 series of standards,
L.C.A. is divided into four iteratively related phases:

* Goal and scope definition,

* Inventory analysis,

» Life cycle impact assessment,
» Life cycle interpretation [1,2].

Although L.C.A. has been receiving a lot of attention by
individuals in the environmental field since 1990, the first
attempt to look at extended product systems can be traced
back to as early as the 1960s. This work mainly focused
on calculating energy requirements. Several such “fuel
cycle” studies were conducted in the United States by the
Department of Energy. Although they focused on energy

DIMITRIOS A. GEORGAKELLOS

Mechanical Engineer, N.T.U.A.
Assist. Professor University of Piracus

characteristics, these studies also included limited estimates
of environmental releases. With the oil shortages in the early
1970s, both the U.S. and British governments commissioned
extensive studies of industrial studies to conduct detailed
energy analyses.

As the oil crises faded, so did interest in the product
system, or L.C.A., approach for evaluating energy use.
Then in the mid-1970s, landmark studies, which focused
on environmental issues, were performed by Arthur D.
Little and Midwest Research Institute (MRI). The main
investigators who conducted the studies at MRI later left to
form Franklin Associates, Ltd. Activity in the United States
on environmental L.C.A.s continued at a slow, but steady,
pace of around two or three studies per year. The exact num-
ber is not certain because most studies were (and still are)
performed for private clients and not released for public
consumption.

Similarly, extended system studies were conducted in
Europe during this period; they looked mainly at packaging
systems, such as beverage containers. But the 1980s found
a renewed interest in L.C.A. as the Green Movement in
Europe brought the subject to public attention on issues
related to recycling. As a result, environmental releases were
routinely added to energy, raw materials, and solid waste
considerations.

While product comparison is still the goal of many
groups, especially in ecolabeling programs, identifying
opportunities to alter a product, or process, to improve its
environmental profile (or make it “greener”) is now often the
motivation behind conducting an L.C.A. [1].

2. L.C.A. METHODOLOGY

The L.C.A. methodology has four components: goal
definition and scoping, life-cycle inventory (L.C.1.), impact
assessment, and improvement assessment. A full life-cycle
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assessment includes each of these tour components.

The goal definition and scoping stage of L.C.A. defines
the purpose of the study, the expected product of the study,
the boundary conditions, and the assumptions. This stage
has always been a part of L.C.I. and L.C.A. studies because
the process of setting boundaries and of defining the specific
life-cycle systems being studied is an essential first step for
any L.C.I. or L.C.A. study.

The second stage of the L.C.A. process is the life-cycle
inventory. The L.C.1. quantifies the resource use, energy use,
and environmental releases associated with the system being
evaluated. For a product life cycle, the analysis involves
all steps in the life cycle of each component of the product
being studied. This includes the acquisition of raw materials
from the earth, the acquisition of energy resources from the
earth, processing of raw materials into usable components,
manufacturing products and intermediates, transportation
of materials to each processing step, manufacture of the
product being studied, distribution of the product, use of the
product, and final disposition (which may include recycling,
reuse, incineration, or landfill).

This stage of L.C.A. is critical because the L.C.I. results
are needed to perform any type of quantitative impact
assessment. If impact assessment is not performed, then
L.C.L results can be used directly to perform improvement
assessments based on energy and emission results, not on
effects on health or the environment.

Once the inputs and outputs of a system have been
quantified by the L.C.I., impact assessment (IA), the
third stage of L.C.A., can be performed. Conceptually,
impact assessment consists of three stages: classification,
characterization, and weighting. Classification is the
assignment of L.C.I. inputs and outputs to impact
groupings. For example, the use of fossil fuels may be
assigned to the impact group “depletion of finite resources.”
Characterization is the process of developing conversion
models to translate L.C.I. and supplemental data to impact
descriptors. For example, carbon dioxide and methane
L.C.I. outputs may be converted to units of global warming
potential. Weighting is the assignment of relative values or
weights to different impacts, allowing integration across all
impact categories.

Improvement assessment, like goal definition and
scoping, has always been a part of L.C.I. and L.C.A.
studies. The desire to reduce burdens on the environment
by altering a product or process is often the driver for a
given study. Another driver for L.C.A. studies has been the
desire to benchmark a product against competitive products
or to prove that one product is environmentally preferable
to another. However, a complete impact assessment is
very costly and time consuming, mainly due to the need
of quantitative and reliable information. Consequently, the
lack of data and the absence of the required know-how,
leads to the omission of this L.C.A. stage, in the current
work [1,2].

3. GOAL AND SCOPE DEFINITION

The purpose of the current L.C.A., is the analysis of the
inputs and outputs and the environmental impact assessment
of all the system’s life cycle stages, including the primary
offshore crude oil extraction in Iran, its transportation in
Greece through sea, its refining in the refinery of Eleusina
and its final transportation and use, under the form of
petroleum diesel, in the power station of Chania, for the
production of 1Kwh of electric power.

The functional unit of this L.C.A. is IKWh of electric
power, coming from the power station of Chania.

4. LIFE CYCLE INVENTORY

The results of the life cycle inventory are presented
throughout the tables 1, 2, 3, 4, 6, for each of the life
cycle’s stages and table 7, which illustrates the final L.C.1.
cumulative results.

As far as mass allocation is concerned, it turns up that in
order to produce 1Kwh of electric power in the power station
of Chania; we need 0,250 kg of petroleum diesel, which in
turn needs 0,256 kg of crude oil to be refined in the refinery
of Eleusina. Of course, the same amount of crude oil has to
be extracted from Iran.

5. IMPACT ASSESSMENT

The impact assessment assigns the results from the
inventory to impact categories or classes of environmental
problems. The methodology that is used in the current
L.C.A. is the Eco Indicator *99.

In the Eco Indicator 99 method there are three impact
categories: Ecosystem quality, human health and resource
damage.

In the classification step, the substances on the list from
the inventory (table 7) are assigned to the impact category
that they affect. Some substances will contribute to one
exclusive impact category while others might contribute to
two or more. The flows of the substances must in the latter
case be allocated between the different impact categories.
(Table 9)

The characterisation process, describes how strong the
effect on the environment is from a certain input or output
from the inventory. The severity of the impact varies for
equal amounts of two substances. (Table 9)

Finally, the weighting process is the converting of
the results of each impact category to a comparable unit
with value-based numerical factors or, simply, “weighting
factors”. A subjective and quantitative priority is given of
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the relative severity of different impact categories, e.g. if
resource depletion is worse than extinct species. The Eco
Indicator "99 has the following priority:

IMPACT WEIGHTING UNIT:
CATEGORY: FACTOR: :
Human Health: 400 ECO 99 unit/DALY

o ECO 99
Ecosystem Quality: 400 unit/PDF*m’*yr
Resources: 200 ECO 99 unit/MJ

Therefore, multiplying the previous weighting factors,
with the results from table 9, we derive the followings:

Humans health deterioration stands for: 8,197E-05
DALY * 400 (ECO 99 unit/DALY) = 3,279E-02 ECO 99
units,

Downgrading of the ecosystem quality, stands for:
7,157E-06 (PDF*m**yr) * 400 (ECO 99 unit/PDF*m**yr) =
2,863E-03 ECO 99 units,

Natural resources depletion (crude oil), stands for:
1,797E-04 MJ * 200 ECO 99 unit/MJ = 3,594E-02 ECO 99
units.

6. CONCLUSIONS

6.1. Conclusions about the system’s inputs and outputs

With regard to the total inputs of the system, we can
derive the following conclusions:

Totally, taking into account all the L.C.A.’s stages under
study, for the production of 1KWh of electric power coming
from the power station of Chania, it is required 11,196 MJ
of energy inputs or 3,11 KWh. This means, that the overall
efficiency ratio is 32,15% (Table7).

The greater part of energy inputs, for the crude’s oil and
diesel’s production and transportation, is consumed in the
stage of refining (0,247 MJ). However, the largest amount is
required in the stage of final generation of electricity in the
power station of Chania, because only in this stage has been
taken into consideration the lower heating value of the fuel.

With regard to the total outputs of the system we can
derive the following conclusions:

From the total amount of system’s air emissions (0,683

kg), the bigger share occupy the emissions of CO, with

0,674 kg/KWh (98,68%), second come the NO, emissions

with 6,335*10 ~ kg/KWh and third the CH, emissions with

9,964*10 “*kg/KWh (Table 7).

Moreover, from the available data from the literature
concerning similar power plants, one could mention the
following:

* Efficiency ratio 36,2% and total emissions of CO, 0,742
kg/KWh (data for Japan).

+ Total emissions of NO, 1,27*10° kg/KWh, of SO,
2,31*10”° kg/KWh, of CO, 0,886 kg/KWh and of CH,
1,084*10° kg/KWh (data for Italy).

* Total emissions of SO, 1,285*10° kg/KWh, of CO, 0,778
kg/KWh and of NMVOC 1,570*10" kg/KWh (data for
Northern America).

Comparing the above data with the findings of the present
analysis, and considering the difficulties that generally exist
in the comparison of data coming from different LCA
studies, it is evident the these findings are fully acceptable.

6.2. Conclusions about the system’s environmental
impacts

As concerns the environmental impacts, we can derive
the following conclusions:

From the total of the system’s environmental impacts, the
depletion of crude’s oil natural resources, occupy the 50,2%,
the deterioration of human health the 45,8%, while the
downgrading of ecosystem’s quality occupies hardly the 4%.

For the production of each KWh of electric power from
the power station of Chania, the resulted deterioration
of human health stands for 8,197E-05 DALY’s, which
corresponds in proportionally 8,197*10° human deaths per
year and per produced KWh, in Europe (Table 9).

Similarly, for the production of each KWh of electric
power from the power station of Chania, the resulted
downgrading of the ecosystems quality, corresponds
in a 0,000007% of potentially disappeared fraction of
biodiversity per m? of Europe’s territory per year (Table 9).

Finally, for the production of each KWh of electric power
from the power station of Chania, the resulted depletion of
crude’s oil natural resources, corresponds in an increase in
the required energy for each extracted kg of crude oil, equal
with 0,00018 MJ (Table 9).
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