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INEPIAHWH

H ouvexng avnon tng evepyelakng INtnong, os ocuvduoouo He tnv €£AvtAnon Twv
KOITOOMATWY TWV OUMUPATIKWYV Kauoipwy kol Ta TepBarAoviikd TpofAnpata  mou
OVTLUETWITI(EL 0 MAQVATNG MOC, Yo Ta omola euBUvovtal os peyalo Boabud ta cupPatika
Kavolua, emParlel tnv avalntnon AAwv TNywv eVEPYELOC, OL OTOLEC TPEMEL va lval
OVOVEWOLUEG Kol avVeEAVTANTEC.

ITnv mapouaca TTUXLAKN gpyacio yivetal n mMpoondbela eloxwpnong TwY oVAVEWOLUWY
ninywv evépyelag(ANE) os £€va vnolwTko SiKTuo nAskTpomapaywyng, Thv  Auopyod, Tou
nAektpodoteital amd tov Tomikd Itabuo Mapaywyng(TIM) katavaAwvovtag METPEAALO
Diesel.

Me yvwpova T aVAYKEG ToU vnoloU ylo KatavaAwaon NAEKTpLKoU peUUOTOC, TOCO TOV
XEWWWVA 000 Kol To KaAokailpl Ue TIG aufoUELWOEL HEYLOTOU dopTtiou, AOyw TOUPLOTIKAG
nepLlodou, Ba yivel n mpoomadela KAALYPNG HEPOUG TOU POPTIOU ATO TOPAYWYI) EVEPYELOS
Tiou Ba mpoépxetal and TNV aflomoinon Tou avépou, Tou ‘HALOU Kol TwV KUUATWV.

Mapouctalovtog Ta OTOLXELO TTOU TIPOKUTITOUV amtd To LETEWPOAOYLKA SeSopéva, yivetal

gl mpoomaBela  ekTiPnoNng TNC TapOaywyng evépyelag amd  AME, kaBwg Kot
SlaoTtaoloAdynong Kal UTIOAOYLOUOU TOU KOOTOUC TWV £V SUVALEL EYKATAOTACEWV.

ABSTRACT

The continuous increase in energy demand, coupled with the reduction of fossil fuel
reserves and the environmental problems as well, requires a search for other sources of
energy, which must be renewable and inexhaustible.

In this dissertation is being presented an essay of penetration of renewable energy
sources (RES) in the Aegean island of Amorgos, which is powered by the Local Thermal-
Diesel Power-Station.

Based on the electrical needs of the island, both in the winter and summer when
maximum load fluctuations are taking place due to the tourist season, it is examined the

probability of covering part of the load from the wind, solar and wave energy.

Using the obtained meteorological data, it is being made an attempt to estimate the
energy production from RES, as well as the cost of the potential facilities.

AEEEIX KAEIAIA

AVOVEWOLHEG TINYEC EVEPYELOC, QALOALKN) EVEPYELA, NALAKN EVEPYELD, KUUOTLKN EVEPYELQ,
BaAdooLo EVEPYELD, CUOKEUEG AVAKTNONG KUUOTLKNG EVEPYELAG, CUMBATIKO Kavowuo Diesel,
Apopyoc.
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EYXAPIXTIEX

270 onueio auto Ba nleda va ekppacw TIC EUXAPLOTIEC UoU oToV K. lwavvn KaddeAAn,
ka@nyntn tng oxoAng MnyxoavoAdywv Mnyxavikwyv AEI MEIPAIA T.T., yia TNV EUNLOTOCUV TTOU
Hou E6eie Ue TNV avaBeon auth¢ TNC MTUXLAKNG Epyaoiag, yia tnv moAutiun Bondsia, Ti¢
unobeibeig tou, kadwe katl yla ThV SUVATOTNTA TTOU LUOU TIPOCEPEPE va aoyoAnSw LE Eva
1000 evélapepov Jeua.

Opeidw va euyaplotnow €niong KoL Toug Kadnyntég Uou K. Anuntplo Za@elpakn Kal K.
Kooua KaBBadia yiax tnv emumAéov Bondeia mou HoU mopeixav , TNV QOLTATPLA
uetamruytakoU Xpiotiva Tavvapakn yia tv Bondeia tng otn oulAdoyn KUUATIKWY
oebouévwy, kadwc kat tov mpoiotauevo tou TX[-Auopyou k. Fewpyio Poucoo yia ta
otoiyeia Tou otaduoU mmou uou mapaywpenoe. Tédog, Ja ndsAa QuUOLKa Vo EUXOPLOTHOW Kol
TNV OLKOYEVELX LIOU TTOU UE OTHPLEE OAd UTH TA XpOovial.
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1° Ke@alaio
1) BAXIKA I'NQPIXMATA AMOPT'OY

1.1 Iepi Auopyo?v

H Apopydc eivat kukAaditiko vnol tou Awoaiou [Mehdyoug. Bpioketalt oto
VOTLOOVOTOAKO aKpo Twv KukAddwv, votoavatoAkd tng Naou kat oe amdotacn 136
VOUTIKWV PAiwy amd tov Metpatd. H emubdveld tng ektidran oto 121 km?, evw €xet HAKog
oKTwv 126 y\opetpa. Eival pakpdotevo vnol mou ekteivetal and NA mpog BA pe amotoun
opewn popdoloyia eddadouc. Alabétel U0 duokd Alpdvia, ta Katdmola kat tnv AwyLaAn.
SUudwva pe ta anoteAéopata thg Anoypadng tou 2011 o Afuog Apopyou aptBuet 1.940
ATOMA, EVW N TIUKVOTNTA TOU TIARBUGUOU ava TETPOYWVIKO XIALOUETPO avépyetal og 15,35.

(1]

Ewova 1.a: H Apopyog otov xaptn
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https://el.wikipedia.org/w/index.php?title=%CE%91%CE%B9%CE%B3%CE%B9%CE%AC%CE%BB%CE%B7&action=edit&redlink=1

1.2 Iotopia

AT Ta TEAN TNG 4nc XLletiag T.X. untapyouyv ixvn avBpwrivng mapouaciag otnv Apopyo.
Katd tv apyxatdtnta n Apopyog yivetal £va amod Ta onuovIKotepa KEvtpa tou KukAadikou
TIOALTIOHOU. ApyOTepa, KATA TNV UWVWIKN €moxn, koatadBdvouv oto vnol moMoi pwvwiteg
W6puovtag pio amd TIg MPWTEG TOAELG TOU vholoU, Tn Mwvwa. 2toug Pwpaikoug xpovoug Ba
elval tomog efoplag. 2ta Bulaviva xpovia svtaxbnke otnv Emapyia twv NAowv. Xtn
OUVEXELA TIEPACE OTNV Kuplapxia Twv Opdykwv Kat TEAOG oTnV Kuplapxia tng Bevetiag. Zta
XpOovia Ttou akoAolBnoav n AHOPYOC QVTLUETWIILOE TIC EMLEPOUES TWV TELPATWY, KABWE Kall
TNV TOUPKIKA Kuplapxla. Juppeteixe otnv EAMnvikn Emavdaotacn tou 1821 kot
npooapthOnke otnv EAAada to 1832. [2]

1.3 MetewpoAoylKk& KAl KALUXTOAOYIKX GTOLXE(X

H Apopyog katotdoostal, amd dmoyn kKAlpatog, otov ‘eUkpato’ TUMO TOu ‘Yepoaiou
Meooyelakol’. OL  EMIKPATECTEPOL AVEHOL OTNV TEPLOXN elval Kupiwg oL Bopelol. Toug
XELWWEPLVOUG UNAVEG MELWVETAL aoBnTd n mopoucsia Twv voTiwv avépwyv alld n mapoucia
Twv Popelwv avéuwv mapapével otabepr). To MOCOOTO vnveplag eivol TOAU ULKPO, GAAQ
glval éva puololoylkd TIOCOOTO HLAG Kal TIPOKELTAL Yo vhol twv KukAadwv. MNpémel va
onpelwOel 6tL oto Alyaio véouv amod tov loUALo péEXPL Tov ZeMTéUPpLo, ol ETolol AvepoL: Ta
MeATéuLa.

AMO akpaio HETEWPOAOYIKA GALVOUEVA, OTIWG TO XLOVL, TO XOAALlL, oL mayetol KAT.,
omaviwg mapatnpouvtal.

1.4 Awayeipion véatikwv mopwv

O Anpog ApopyoU udpeleTal amd UTIOYELD VEPA HECW YEWTPNOEWV Kal He UeTadopd
VEPOU UEow Aoiwv amo to Aavplo. To mpoypaupa udpodotnong Tou Arou, EVTACOETAL OE
gupUTEPO TpOYypappa tou Y.MEXQ.A.E. yia tnv udpodotnon HIKpWV vnolwv. ITo vnol dev
UTIAPYXOUV HovAdeC adaldTtwong.

To vnol éxeL apyxioel va moapouctdlel €vtova mpoPfAnpata udpodotnong adou ot
YEWTPNOELG TIOU XpNOLUOTOoLoOUVTOL yia TV USpeucn g MepLoxfi¢ Twv KatamdAwv kat tng
Xwpag, kabwe Kal tng TMePLoXNS ™S AwydAng éxouv udalpupwBdei, evw ol Slabéotpeg
Se€apeveg ylo tnv amoBrkeuon vepol amd udpododpec, sival MALOV aVeEMOPKEIC KATA TNV
niepiodo aLyung Tou KaAokatlplou.

Ye e€ENEn PBploketal n katookeur) SVo Sefapsvwv ouvolkng xwpntikdotntag 2.000
KUBLKWV PETPWVY oTnv Tteploxn twv KatamdAwv kot Suo Se€opevwv 500 KUBLKWV HETPWVY
EKAOTN OTNV MEPLOXH TNS AyLaAng, kaOwg kot n mpounBela kat eykatdotaocn SUo povadwv
adaldtwong 300 KUBLKWV avd NEEpa aTtnV MePLoXn Twv KatamoAwv.

Y10 mapakatw oxnuo [Ewkéva 1.b] mapouoidlovral oL Katavalwoelg vepou, BAosL Ta
otolxeia tou Afpou Apopyou yia ta £tn 2009 éwg 2012.
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1.5 Evepysiakn kaAvyn tov vipotov

Ao to 1980 n Apopyog nAektpodoteital amé nAektpomoapaywyd levyn (H/Z) mou
Bpiokovtal otov Tomiko ItaBuo Mapaywyng(TZM) kot Aettoupyolv pe kavolpo Diesel. H
B£on tou gpyootaciou, onwe Ba davel oe mapakdtw oxNua [Ewova 2.c] , dev elval tuxaia
KaBwg PBpioketal otnv meploxn Twv KatamdAwy, To KUPLO ALLAVL TOU vholou, Tipodavwg yLo
AOyoug petadopdc tou Kauoipou amd ta Sdeapevomiola mou vauvlwvel n AEH yua va
$0Odoel to meTpéAalo amod TIC EYKATACOTACELG TNG oto Aalplo. H petadopd tou netpelaiou
omo to Apdvi otov T2 yivetal pe poptnyd Butiodpopa, yla pla amootach nepimou 0,5xAW.
H etiola etoaywyn kavoipou mAgov Eemepvd Toug 2000 TOVOUC £TNOLWG.

1.6 'Yrnapén Avavewoiuwv IInywv Evépyeiac (AIIE)

Méxpl onjpepa Sev €xouv yivel afloAoyeg emevdUoeLg oTNV avamntuén Avavewaotuwy Mnywv
Evépyelag oto vnol mapd To aLoAKO, NALAKO Kol KULOTLKO Suvaplko mou udiotartal. Mapdia
OUTA UTIAPXEL N TAon Kal To evlladépwy amo WELWTeg emevSUTEG ylo TV EKUETAAAEUON,
OpXLK& TOU aloAkol OSuvaplkol ToU Tapouctdletal oto vnoi, Slaitepa  ota
BopeloavaTOALKA TUAATA TOU VNOoLoU, OTIoU TIPETEL va TpwTa va Eekabapicouv ol Beopikol
nieploplopol Aoyw tng £vtagng tng meploxng oto Aiktuo NATURA 2000 kat vol oAokAnpwBei n
KYA yla tnv xwpoBtnon twv ArNE.

H povn undpyxouoa popdn AME mou umdpyxel autr TN OTLYUR OTO vNnol €lval oplopéva
dwtoPoAtaikd , Ta omoia mapouacLdlovtal oToV MAPOKATW Tivaka TG AEAAHE [

Mivakag 1.i].

NMivakag 1.i: Ta eykateotnpéva ¢/ otnv Apopyo

APXEIO KATAXQPHZHZ TQN AITHMATQN ZYNAEZHZ KAI NAPAKOAOYOHZHZ THZ ATAAIKAZIAZ ZYNAEZHZ @B ZTAOMON

NEPIOXH YPOY
HAEKTPIKO ZYZTHMA AMOPIOx
NHZIA AMOPIOx
HMEP/NIA 6/5/2015
ENHMEPQZHZ
EFKEKPIMENO MEPIORPIO IEXYOE (PAE 703/2008) (KW) : 333,00
IEXYZ AEITOYPFOYNTON (KW) : 308,45
AEZMEYMENH IZXYE SE EZEAIZH AAEIOAOTIKHE KATASTAZHE (KW) : 0,00
AIAGEZIMO MEPIOQPIO IEXYOE (KW) : 24,55
IEXYZ EKKPEMQN AITHMATRN (KW) : 0.00
AP.MPQT.MONABAE
ONENAS EFTPA®O YNOrpA®H
ENONYMIA | HMEPOMHNIA| IZXYZ | AIEYOYN:H / ENEPTOMOIHEH
ONOMA AIATYNQIHE | ZYMBAZHE
AA | NRTIOY oy | wita SYIIKOY / YNOBOAHZ | AITHEZHE OEZH i borspimiss SYNAEZHE
®/B XT
e | Sher NOMIKOY AITHEZHE (kw) | ETKATAZTAZHI | o OO | o | HMEPOMHNIA
nPOZQNOY
1 amopror | 12 MANEZKOY 8. & ZIA | 2271212009 98,4 BPOVTEH 17/9/2010 15/4/2011 5/12/2012
A. XPIZTOMOYAOY
I3/ /; '
2 AMOPTOE | 27 AT anY. | 1213f2010 99,88 NETEIMENTOY 13/10/2010 21/12/2010 18/7/2011
AMOPFOE KATQ MEPIA .
3 AMOPTOZ 10 o, L 2/2/2011 iR | e 2/6/2011 23/1/2012 11/1/2013
P AMOPTOXT 1 | MavPOE NIKOAAOE | 11/12/2012 a5 | KATAMOMGERH | 2771272012 8/2/2013 8/8/2013
5 AMOPTOX 2 | maveos nikonsos | 11/12/2012 49 KATAMOAA OEZH | 57/19/2012 8/2/2013 8/8/2013
TEESEMES
6 AMOPTOE 3 | koBAlOvIO®IA | 25/4/2013 4,94 KATATIOAA 8/5/2013 8/5/2013 20/6/2013
Nnyr: AEAAHE, 2015
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1.7 Y@Lotaueveg xpnoeis yne atnv AUopyo, TPooTATEVOUEVES TIEPLOXES
kat AIIE

‘Eva iowg mpoBAnUo TOU UMOpPEL va ouvavToUV oL EMEVOUTEG otnv Apopyo eival OtTL n
¥Awpida kat n maviba mou eudaviletol oTto vnol €lvol XOPAKTNPLOTIK TWV TUTIKWV
KUKAQSLKWV OLKOCUGTNUATWY UE TIOAAG evdnuLKa €(6n. OL 0ApEeG Kal oL AOTOUEG TAAYLEG,
olaitepa Tou avaToALKOU Kal BOPELOU TUNUATOC TOU vNGLoU, UE aoBe0TOAOIKO UTIOGTPWLL,
elval Tumikol otkotomot evénukwy eldwv. AUuTog eival kal évag amod Toug Bactkoug Adyoug
yla Toug omoioug n meploxn €xel evtayxBel oto MPOYpAUUA TIPOCTATEUOUEVWY TIEPLOXWV
DYZH3-2000 (NATURA 2000). [3] Ta 6pla TNG TtEPLOXNG £lval oklaypadnpéva otov akoAoubo
xaptn [Ewkéva 1.c].

R atbatamnan L VUSRS ——

L R i =

4

2,

o

-

PEFOUET WATRA 7000 - ANOOT AWCS (0

E =g — D~ @ G-

LA 100 00

Ewkéva 1.c: MPpooTATEVOUEVES TEPLOXEG VIHGOU AlLopyou

Y€ YEVIKEC YPOAUMEG N Apopyog Aoyw tng popdoloyiag tng Sev £xel MOAAEG KOAALEPYHOLUES
EKTAOELG, v UTIAPYOUV 6AON evw ElVOL KOl QPKETA QPALOKATOKNUEVN. To peyoAUTEPO
TOCOOTO TNG EKTAONG TNG QMOTEAE(TOL QMO  OVEKUETAAMEUTA OYPOTEMAXLO TIOU
Xpnollomnolouvtal ws eEAeUBepa BookoTormLa.

Ta ovekUETAAMEUTA TUAMATA yNnG TNG ApopyoUu amotehoUv olyoupa &v  SUVAUEL
OQYPOTEUAXLO Yla €yKATAOTAOELG AlME, evw o Anuog Ba €xel emumAéov el0popeg amd v
Loxvouoa ¢opoloyia eni Twv ecO6SWV TOU eMeVOUTH.
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20 Ke@adaio

2) HAEKTPIKEX ANATKEX -KATANAAQZXEIX

Onwg npoavadepOnke, n Apopyo¢ nAektpodoteital oMo TOV TOTIKO OTOOUO
napaywyng(TZN), o omolo¢ ¢aivetal otnv mapakdtw dwrtoypadia.[Eikova 2.a] Itnv
dwroypadia [Ewkova 2.b] BAEmoupe éva amo to H/Z tou epyoctaciou.

Ewkéva 2.b: Mua ek twv 800 H/Z Seglielski (550kW) tou T2ZM-Apopyol
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Ytov mopakdtw Tivaka [Mivakag 2.i] mapouoidlovral ta H/Z kol to. OXETIKA OTOLXELD TOU

TZMN-ApopyoUl amo thv dnuloupyla Tou PEXPL onuepa, cUUbwWVA e Ta otolxela Tou 2008 tng

AEH yla Ti¢ povadeg nAsktpomapaywyng ota pn dtacuvdedepéva vnold. [4] Me KOKKIVo

Xpwua apouaotalovrol ta H/Z mou eival ev mAnpn Aettoupyia to 2015-2016.

Nivakag 2.i : Stoeia H/Z T2IM-Auopyou (AEH 2008)

Movddeg ou mepiAapBdvovial oTny|

ONOMASIA ETOX ENTAZHE ETOE AHEHE Adeia (Y.A.1085/24.1.2002) HMEPOMHNIA
MONAAA | KAYZIMO o 1EXYZ AAEIA NAPATHPHEEIZ ENAPZHZ
AZNITZN MPATM [IZOAYN|  AAEIAZ ONOMAZTI | AMOAIAOM
AAEIAX AEITOYPTIAZ
ATIKO | AMO (kW) KH (kW) | ENH (kW)
. AmoéiAwbnke. 21 6éan Tou Ba eykaraoTabel véo H/Z x
DEUTZ A8M428 | DIESEL | 1951 1980 2010 150 200 120 Yoiorduevo 1085 1,275 MW, (AEHITANS/3327/08.10.2003). 1980
. AmoériAwbnke. Zmn 6éan Tou Ba eykaraorabei véo HIZ x
DEUTZ A8M428 | DIESEL | 1951 1980 2010 130 200 120 Yoiorduevo 1085 1,275 MW, (AEHITANS/3327/08.10.2003). 1980
. AmoériAwbnke. Zmn 6éan Tou Ba eykaraorabei véo HIZ x
DEUTZ A8M428 | DIESEL | 1951 1980 2010 130 200 120 Yoiorduevo 1085 1,275 MW, (AEHITANS/3327/08.10.2003). 1980
CEGIELSKI .
6AL20/24 DIESEL | 1988 1988 2018 480 550 460 Yoiorduevo 1085 1988
CEGIELSKI .
6AL20/24 DIESEL | 1988 1988 2018 480 550 460 Yoiorduevo 1085 1988
CKD 6-27.58S | DIESEL | 1994 1994 2024 1280 1280 1000 Yoiorduevo 1085 1994
SACM . : Yoiorduevo kard mv ékdoan mg adeiag. Merapépbnke Adyw
TZM AMOPTOY] AGOVIZDSHR DIESEL | 1978 1990 2020 Ymé karaokeury 1085 BAdBinc orov ATedmupyo. 1990
Amd adeia atd dev evidyBnke Adyw maAaidg rexvoAoyia.
CKD (SACM) | DIESEL 2002 2032 PAE/PA/0-3425/23.05.2003 2002
( ) (21 6€éan rou To H/Z SACM.)
MITSUBISHI
SI6R-PTA DIESEL | 2005 2005 2035 1100 1275 1275 522/29.05.2003 (YIMAN/2952/20872/18.01.2005). 2005
MITSUBISHI
SI6RPTA DIESEL | 2005 2005 2035 1100 1275 1275 522/29.05.2003 (YIMAN/2952/20872/18.01.2005). 2005
MITSUBISHI
SI6RPTA DIESEL | 2005 2005 2035 1100 1275 1275 522/29.05.2003 (YMAN/2952/20872/18.01.2005). 2005
SACM . ! Meragépbnke amé AotumdAaia.(AEH/TANZ/07.04.2004).
DIESEL | 1978 1990 2020 Y 1085 1990
AGOVL2DSHR 70 KaTaoKeu MeragépBike o1 Mido (FANS/2126/10.05.2006)
4260 4925 4745

MnvA : AEH, 2008

ITn ouvéxela Tou Tapdvtog kedaAaiou Ba yivel n mMapouciacn TWV KATAVAAWOEWV

NAEKTPLKAG EVEPYELAG ATIO UEYAAOUG KATOVAAWTEG TOU vNOLoU, KABwG Kol Twv Se80UEVWV

TIAPAYWYNG EVEPYELOC Ao Tov Bepuiko otabuo. Emuthéov napouatdlovral Ta otolyela Twv

KOTAVOAWOEWY Kauoipou yla vo e€0odaAloTel N omaltoUPevn NAEKTPLKA EVEPYELA TOU

vnolou.

[Ttuxiokn Epyacia

T'ewpylog A. Nopkog

YeAlba 13




2.1 METAAOI KATANAAQTEX HAEKTPIKHX ENEPTEIAY (MHNIAIA XTOIXEIA)

JUpdwva pe ta otolxela tng AEAAHE-Apopyou yla ta £tn 2011-2013, mpoKUMTouv oL
TIAPAKATW TTANPOPOPLEG OXETIKA UE TOUC HEYAAUTEPOUG KATOVAAWTEG NAEKTPLKNG EVEPYELOG
TOU vnoloU, onw¢ peyala Eevodoyxeia, avrAlootdota. KTA. DUOLKA, ApKETOL amd auToUC TOUC
MEYAAOUG KATAVOAWTEG TIOPOUCLALOUV QUENUEVEG QVAYKEC OE NAEKTPLOUO OE ETOXLOKO
eninedo, onwc Ba dpavel ota mapakaTw ypadnuota.

TNV €lKOVA TIoU akoAouBel [Elkova 2.c], mapouactalovtol ol yewypadlkeG BECELG TWV eV

AOYW PEYAAWY KATOVOAWTWY, TIAVW OTO XAPTN TOU vNoloU.

AVTALOCTACLO USPEUOTS

Teppanxog OTE

BroAoyLxog
o — : Google earth

QOYETEVCEWS

Ewkova 2.c: TomoBeaoieg TZM-ApopyoU Kot TwV LEYAAWV KATAVOAWTWY NAEKTPLOMOU.
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3TO TMOPOKATW ypdadnua ¢oivetol n KAtovdAwon NAEKTPLKAG EVEPYELNG OO TOUG
MEYAAOUG KOTAVAAWTEG CUYKEVTPWTLKA.

B ZENOAOXEIO "AITIAAIZ"

B BIOAOTIKOZ KAGAPIZMOZ AYMATQN
B TEPMATIKOX OTE

B ANTAIOZTAZIO BIOAOTIKOY AYMATQN
H 2QATEIO

= AIOTPIBI

W ANTAIOZTAZIO AEZAMENHZ YAPEYZHZ|

Ev ouvexela mapouotalovral EEXWPLOTA TA YPADALATO TWV HEYOAWY KOTAVOAWTWV.

Mtuxiaxkn Epyaoia - T'ewpylog A. Nopkog TeAida 15



HA&eKTpIKI) KaTaVAA
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YeAiba 17

T'ewpylog A. Nopkog

Mtuxiaxkn Epyaoia



To €evoboxeio “Alylalic”’ amoteAel tnv peyoAUTEPN Hovada KOTAVAAWGNC Tou vnoLou.
3TO MOPOKATW YpAdnUa ToPOoUCLAleTAL N HEYLOTN KATOYEYPAUUEVN LOXUC KABE puAva yla ta
€tn 2011-2013, 6nw¢ kataypddnke oto poAoL tng AEH. Onwg eival avapevoEeVo, n LEYLOTN
LoxUG kataypadetal Tov pRva AUYouoTo Tou elval Kal n Aty TG TOUPLOTLKNG TtepLodou.

\
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2.2 MHNIAIA AEAOMENA TXII-AMOPTOY

Ta pnviwaia otolyeia mou adopouv Tov oTabuod mapaywyng TG Apopyoul, TIPOEPXOVTaL
onod To apyeiou Tou oTtaBuol Kal TV Tapaxwpenon Toug, Yol ToV eKMALOEUTIKO OKOTIO TNG
napoUoag TTUXLAKAG, oo Tov mpoilotdpevo tou T2M, k. lewpylo Pouaooo.

2.2.1 I8wokatavddiwot TEI, Adyw £0WTEPLKOV VT PEGLOV
To KOUMUATL QUTO Ba pUmopoUoe va aVAKEL KAl oTnV mponyoUpevn uttoevotnta(2.1) tou
kedaAaiou pLag Kal TPOKeLTaL yia GAAOV €vav HeEYAAO KOTAVOAWTH TOU vnolou.

TNV 8lokatavaAwaon tou epyootaciou amodiSovral ol KatavaAwoelg mou Aappavouy
XWPO YLO T ECWTEPLKEC AVAYKEC AELTOUPYLOC TOU £pyocTaciou, OMwE lval oL avtAieg
MAPOXNC Kauoilpou, n Bfppavon Kol O  KALUATIOMOC TOU E0WTEPLKOU XWPOU TOU
gpyootaciou, o pWTIOUOG, KTA.

2to akoAouBo ypadnua mapoucialetal n dlokatavailwon tou TZM yla ta €tn 2011-

2013, Omw¢ POKUTITEL Ao ta dedopéva Tou avtiotolyou Tivaka [Mivakag 2.iil.

14000

12000

10000

8000 2011

m 2012
W 2013

6000

4000

HAektpwkn katavaAwon (kW

2000
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NMivakag 2.ii: Ecwtepikn katavaAwon TN

EZQTEPIKH KATANAAQZH T2 AMOPIoy
: Mnvag KihoBatwpeg (kWh)
lavoudplog 12021
DOePBpoudplog 11372
MdapTtLog 11164
AnpiAlog 9386
Matog 8517
: louviog 8010
~ loUAwG 8438
Alyouotog 8233
YemtéuPplog 7801
Oktwpplog 9209
No£uBpLog 10212
AekéuBplog 11007
lavouaplog 12528
DeBpouaplog 11189
Maptiog 11186
AnpiAlog 9775
Matog 9050
o louviog 8663
S loUALog 8658
Alyouotog 8125
YemtéuPplog 7665
Oktwpplog 9066
No£uBpLog 11612
Ask€UPpLog 13303
lavouaplog 14365
®OePBpoudplog 12452
Maptiog 12747
Anpiliog 10726
Mauiog 10520
“ louviog 9782
~ loUALOC 9282
Avlyouotog 9388
YemtéuPplog 8230
OktwpPpLog 10312
No€uBpLog 11382
AeképPplog 13886

[Ttuxiokn Epyacia

- T'ewpylog A. Nopkog
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2.2.2 Ew1) KatavdAwon Kavoipov
210 akOAouBo ypddnua rmapouctaletal n el8LKA KATOVAAWGCN TOu TIETpEAaiou Omwg

Kotaypadetal anod TI¢ UNXavES TOU EpyoocTtaciou.

3 215

5 © 2011
?o 2012
=~ 210 w2013

205

El8kn) KatavaAwon Kawei|

200

Onwc¢ @aivetal kot arno ta Suo ypaenuata, n 8Lk KATAVAAWON KOUOIUOU UELWVETOL
OTaV Ol UNYOAVES TIPETEL VA KXAUYOUV apKEeTO poptio (Auyouotog, ayur) apou SouAslouv
OPKETA KOVTA OTO OVOUNOTIKO TOUG onueio. Otav avtideTwe AELTOUPYOUV KOVTA OTO TEXVLKO
TOUG eAdyLoto, Aoyw @optiou Bdong, n eldikni Katavalwaon auvédvetal.

3 1000000
@
a
~g - 800000 - 218
o =
- ;
3 = 600000 - - 216
: \ /
g 400000 214
: \/
200000 * 212
0 T T T T T T T T T T 210
1 2 3 4 5 6 7 8 9 10 11 12
Mnvag Etoug
=0=73uv. MNapaywyn (kWh)-2013 == E\6.Katavalwon (gr/Kwh)-2013
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2.2.3 Katavdlwomn kavoipov

To mapakdtw ypadnua mapouctdlel dlaitepo svdladEpoy, LA Kot omoTeAeL Kat Evav
Seiktn yla to moco akpBa otowyilel otn AEH to metpélato ota pn dtacuvbedbepéva vnold,
AOYW TUAG Tetpelaiov al\d kot Adyw petadopdc os autd pe Sefapevomiola.

Quolkd, To KOGoTog Tou MeTpeAaiou To emwpilovtal ol katavalwteg tng AEH og 0An
XWpPa, KOG Kol LoYUEL TO eviaio TIpoAoylo tng AEH (Yrnpeoiec Kowvric Qpédeiag, YKQ), oto
mAaiolo pLog -0pBng- TMOALTIKAC LOOTIUING TWV KATAVOAWTWY. AUTO emLTUYXAVETOL Omtd T
AEH péow tng g€loopponnong tou uPnAol KOOTOUG apaywyng Tou PEUHATOC OTA VNOLA
ord to Wlaltepa YOUUNAS KOOTOG Ttapaywyn NAEKTPLKNG EVEPYELAG OTNV NIELPWTLKA WP
KO, KUPLWG, HEOW TOU XaUNAOU KOOTOUC MApaywyrng TwV ALYVITIKWY LOVASwV.

KatavaAwon kavoipou(Diesel):

100000

TN AMOPIoy

400000

350000
g 300000
3
S 250000
©
=)
8 200000
= 2011
2 150000 w2012
3 = 2013
>
g
8
x

50000

Yiyoupa Aowmov n otpodn oe Avavewolpes Mnyég Evépyelag (AME) Oa amoteAolos pla
TOAU KaAn emévduon kat amnod tnv idla tn AEH, av avaAoylotel kaveig otL n anocBeon tou
KOOTOUG eyKataotaong kat Aettoupyiog twv AMNE Ba ywotav ypriyopa piag kal Ba siyape
pelwaon ayopdg metpehalou Kal tng petadopdg autol amnd to Aavplo PEXPL TO EPYOCTACLO
g Apopyou.
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2.2.4 Mnvuwia Tapaywyr) NAEKTPLKNG EVEPYELAG

Ev ouvexeia mapoucolaletal n ouVOAKN Tapaywyr NAektplopol tou TN Apopyou,
oupnep\apBAavovTag Kal T AVAYKES LOLoKATavAAWOoNG Tou epyoataciou, ou élafe xwpa
Ta £tn 2011-2013.

ZUVOALK TTapaYWYr) EVEPYELAG :
TN AMOPIroy

1600000

1400000

1200000

1000000

800000

12011

600000 2012

Napaywyr) EvépyeLag
(kwh)

400000 m 2013

200000

Onwg elval avopevopevo, oL aVAYKEG NAEKTPOTIAPAYWYNG Yla Toug Beplvolc WNVEG,
AOYW TOUPLOTLKAG TEPLOSOU, elval augnuéves. Movo yla Tov prva Alyouoto, xpelaletal va
napayBel oxebov n SUTAAGCLO EVEPYELD CUYKPLTIKA HE OAOUC TOUC UTTOAOLTIOUG WIVEG TOU

£TOUG.

2t0 mapov onueio ailel va onuelwdel 0t o kadokaipt kat 16iw¢ Toug unveg lovAio-
AUyoUOTO, OMOU EXOULE KAL TIG UEYLOTEC EVEPYELAKEG QVAYKEG, OTO VNOL MVEOUV Ol QVEUOL
Twv MeAtepwv tou Ayaiou, evw mapdAinia n nAwakn aktivoBoldia eivatl avénuévn kat o
Kadokaupivog oupavoc ¢ AuopyoU omaviwg €xel ouvvepa. O ouvduaouos Ttwv
UETEWPOAOYIKWY aUTWV cuuBavtwy, kaAAlepyei TNV eUAoyn okEYn OTL N aoAikn kat nAtakn
eVEpyeLa (kat ylati Oyt kat n kuuatikn), da umopovoav va KXAUYOUV ONUAVTIKO TOGOOTO
TWV EVEPYELOKWVY QVOYKWYV TOU VNOLOU OKOUX KoL ToV unva Auyouaro.

2tov akOAouBo mivaka [Mivakag 2.iii], mapouaoidlovtal OAa Ta oTolyela ano énou
npogkuav ta dvwbev Slaypappato.
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Mivakag 2.iii: Mnviaia Ztowxeia TN AMOPIOY (2011-2013)

Mivac na::y‘/lt.nvr'] Eid.KatavdAwon | Kula kavoipou El&;:lf::poc Ka)::.;?:ou
(kWh) (Br/kWh) — (ke/1) (it
lavoudplog 687869 215,113 147969,6 0,8347 177272,7
®ePpouaplog 656949 215,715 141713,8 0,8347 169778,1
Maptiog 721312 216,594 156231,9 0,8404 185901,8
Anpiliog 730909 222,018 162275,0 0,8404 193092,5
Mauog 668952 216,296 144691,6 0,8380 172663,1
a loUviog 810384 220,820 178949,0 0,8380 213543,0
] loUALog 1230023 222,727 273959,3 0,8393 326414,1
Aulyouotog 1345473 217,846 293105,9 0,8370 350186,3
SEMTEUPPLOG 881717 217,640 191896,9 0,8358 229596,7
OxtwPpLog 627534 221,782 139175,7 0,8358 166518,0
Noéppprog 682010 219,118 149440,7 0,8361 178735,4
AexépPBplog 653184 220,261 143871,0 0,8361 172073,9
lavoudplog 729981 218,646 159607,4 0,8291 192506,8
DePpouaplog 678368 219,619 148982,5 0,8291 179691,8
Maptiog 623795 224,140 139817,4 0,8337 167707,1
Anpiliog 631713 222,824 140760,8 0,8269 170227,1
Mauog 613591 225,723 138501,6 0,8269 167495,0
o loUviog 769795 226,135 174077,6 0,8355 208351,4
] loUALog 1176547 219,017 257683,8 0,8338 309047,5
Aulyouotog 1381255 213,925 295485,0 0,8324 354979,5
IentepBpLog 848353 220,337 186923,6 0,8324 224559,8
OxtwPpLog 616111 223,024 137407,5 0,8281 165931,1
Noéupprog 579454 212,770 123290,4 0,8281 148883,5
AexepBpLog 655131 214,115 140273,4 0,8250 170028,3
lavoudplog 667037 214,093 142808,0 0,8250 173100,5
®ePpouaplog 570419 213,073 121540,9 0,8267 147019,3
Maptiog 575004 219,188 126034,0 0,8267 152454,3
Anpiliog 507933 223,192 113366,6 0,8267 137131,5
Mauog 659937 220,157 145289,8 0,8267 175746,6
™ loUviog 784875 218,642 171606,6 0,8318 206307,6
b
o loUALog 1094410 219,909 240670,6 0,8318 289337,1
Aulyouotog 1290537 211,246 272620,8 0,8320 327669,2
TentépufpLog 835512 219,587 183467,6 0,8329 220275,6
OktwPpLog 603191 220,497 133001,8 0,8329 159685,2
Noéupprog 537455 216,937 116593,9 0,8311 140288,6
AexépBpLog 653757 218,500 142845,9 0,8311 171875,7
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2.3 QPIAIA AEAOMENA ®OPTIQN TXII- AMOPTOY

OL epyalduevol otov T2l Apopyol Kataypadouv kabe wpa To doptio amd TOUug
Pnolakolg mAfov Tivakeg evdeifewv TOu epyootociou. Ita TMAPAKATW ypadripata
napoucilalovral ta poptia Tou vnool avd wpa, yla Tig 8760 wpeg Tou XPOVOU TWV ETWV
2011-2013.
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0 2000 4000 6000 8000
Npeg €toug

AV TTOPOUCLACOUUE TA TIPONYOUHEVA YPadNUATO CUYKEVTPWTLKA, TOPOTNPOUUE OTL Sgv
epdavitovral 8laitepeg Sladopomolroelg ota wplaia ¢optia avd ta xpovia, ANV Tn
Sladopomnoinon mou gudavitetal Adyw yloptng tou MNdaoxa, mou sival pa Kwvntn yoptn(
niepinmou petaév 2500 ko 3000 amno tic 8760 wWPES TOU ETOUC).

e OPIAIA @OPTIA T2[1 AMOPIOY (2011)
e OPIAIA @OPTIA T21 AMOPIOY (2012)
e QPIAIA ®OPTIA T5[1 AMOPIOY (2013)

b

0 T T T T

0 2000 4000 6000 8000
Npeg £toug

Onwg¢ paivetal, To @optio atyunc tng Auopyou Sev enepva ta SMW kat eppaviletot tov
AuyouaTo, evw onavia mEQPTEL KATw Tou 0,5MW 6Ao Ttov unodotro ypovo.
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3° Ke@adaio

3) METEQPOAOTI'TKA AEAOMENA AMOPTOY

Mtag kot oto enopevo kedpalato (Kepahalo 4) Ba yivel pia Baoikr) HeAETN yLla To vnol tng
ApopyoU wote va KaAUPOEL HEPOC TWV EVEPYELOKWY QVAYKWY YLl NAEKTPLOUO OO ALOALKA,
NALOKA KaBWG KoL CUOKEUEG aVAKTNONG TNG KUMATLKAG EVEPYELAG, KplveTal amapaitntn n
TAPOUCLACT TWV UETEWPOAOYIKWY S£60UEVWV OTO TAPOV KEPAAaLO.

3.1 AwoAika 8edopéva

‘Emelta amno snikowvwvia pe tov K. Xtpatr BouyloUka (Emiotnuovikog ouvepyatng EBvikol
Aotepookorneiou ABnvwv [EAA]) kat tov Ap. Kwota AayouBapdo (EmikedaAng
gpeuvwV EAA) amokopioBnkav ta avepoloyikd Sedopéva yia Toug aVELOUG TIOU TIVEOUV OTO
vnol, onwe¢ autd kataypdadnkav amod To MetewpoAoylko oTtabuo tou meteo:

TonoBeoia: AwytaAn, Apopyog
Yyou: 3.
I5oktnoio: EONIKO ASTEPOZKOMEIO AGHNQN (EAA)

Owogevia: Zevodoxeio « MIKE »

Qotooo, oto onueio autd Ba nBsAa va onuelwow OTL TO onueio Omou Ppioketal o
otaBuog Sev elval To TMAEoV KATAAANAO yla PETPNOEL afloAoyou aloAlkoU Suvapkol,
KoBw¢ Ppioketal os pépog oOmou Sev eival KatdAAnAo ylo tomoBétnon A/l. O otabuog
Bploketal oe TonoBeoia mMAnciov Tou Apéva tng AyldAng, KOVt o€ KTipla EVw yUpw-yUupw
ToU Alaviov uPwvovtal Bouva.

Mo TtV mapoloa €PEUVA OUWE NV €XOVTAG AANEG HUETPNOELS Ao afLOTILOTEG TINYEC KoL
adol dev umdpxel AANOG oTABOG 0 oNUelo KATAAANAO yLa TOTIOBETNGON ALOALKWY HLNXAVWV
TIOPEVOUAOTE LIE TIC UTIAPYOUOEC LETPNOELG Tou EBVikoU Aotepookomeiou ABnvwv.

Ita akoAouBa Staypdppota mou mpogkupav amnod ta dedopéva Tou otabpol tou EAA
gudavilovral ta KUPLA XOPAKTNPLOTIKA TWV OVEUWYV TIOU TIVEOUV OTO VN oL.
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Qoto00, eneldn oL HeTpnoeLs yivovtal yia UPog 3m mou PBploketal o otabuog tou EAA,
Ba avayoupe AUTEG TIG LETPNOELG o€ UPog 60m , Uog ToU VTLOTOLKEL O€ eKeivo To omolo
Bpioketalr n mrepwth pag A/, péow tng efiowong(3.1), AapBavovtac umoyn TV
(ektiuwpevn tun a=0,1) . [5]

Jo _ (LY (3.1)

V(z1) Zy

XQPIKH METABOAH THZ TAXYTHTAZ

omrn

TAPAUETPO eKOETIKAG Slavopng taxltntag “a

OpLako oTpwpa e atpécdatpag ExBeTwkn} Slavopr) (power-law):
w0 100% .
) - 1 V(z) [z
250 =
V(z) \z
0] 100% wol 8% a0l 8%
w0 9% wo| % w0 % , .
*  OLTLHEG TNG MapapETpou "a"”
504 7% o 5% i Kupaivovtal petagy 0,05 yla
7 |26% maywpéveg Asieg emuddvetsg kat
CEW; lﬂ'ﬂ'.lﬂ ,P@ m 0,45 YL QOTIKEG TLEPLOXEG.
v *  Epdavilel kalr akpipsla os
YOS ATHC RO Stadopig vPoug peyaditepsg and
30-50m. MsLwvetal n akpifeia yua

Eni tolg exatod petaBoln TG TayliTnTag oA peydAsq 6u1¢opéq.
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0 2000 4000 6000 8000 10000
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BAémoupe Tw¢g n TaxUTNTA TIOU €XEL O AVEMOC aufdvetal 0co avePaivoupe oe
peyaAUtepa LY.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
'V' (m/s)

Onwc ¢aivetal and to Sldypappa mukvotntag mbavotntag, ol mOavoTNTEG va VEOUV
AVEUOL HLIKPAG evidoews elvalt moAld ouxvd datvopevo. Auotuxwg, KATL TETOlo Oev
QVTLPOCWTEVEL AN PWG TNV TPAYUOTIKOTNTA adoU n ALopyoc €lval pLa TEPLOXA TIOU €XEL
OPKETO AVEPO, AANA ELTTOUE WG N TIEPLOXN) TOU LETEWPOAOYLIKOU oTaduol pog Sivel auto to
oddApo.
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2 345 6 7 8 9 101112 13 14 151617 18 19 20 21 22 23 24 25
'V' (m/s)

To mapamdvw ypadbnua abpolotikng MuKvoTnTAg mBavotnTog ToXUTNTAG AVEUWY, HOG
Selyvel mola elval n mBavotnta vo eudavioTEL £VTAon OVEUOU KATW OO L0l GUYKEKPLUEVN
T évraonc.

Télog, mapaBétetal to ypadnuo euddviong, o TOCOOTO E£ML TOLC €KATO, TWV
SleuBlvoswv avépou otnv epLoxn.

WSswW ESE

SW SE
SS SSE
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H mapakdtw Sopudopikn eikova [Ewkdva 3.a] amo to KAME, Ssiyvel tnv péon stnola
£€viacon avéuwv, Omou daivetal Mw¢ n AHopyog eivol yevikd pila Tieployr mou eivat
eKTEDELUEVN QPKETA amd Toug Bopeloug Kupilwg avépoug mou Tvéouv oto Alyaio(~9-
10m/sec).

Average yearly wind speed
0 -4 misec S

4,001 - 5 m/sec

5,001 - 6 m/sec

6,001 - 7 misec

7,001 - 8 m/sec

8,001 - 9 m/sec

- 9,001 - 10 m/sec

> 10 m/sec anf'] KA”E

Ewkova 3.a: Evtaon avépwv otnv euputepn MepLoxn Twv KukAaswv
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3.2 HAwaka Ssdopéva
MAnpodopieg yla tnv nAtokn aktivoBoAia otnv Apopyod Suctuxwg dev UM pxaV, YLa QUTO
oTNV mopouoa MTUXLOKA XpnoLpomnolnOnkav deSopéva and tnv Koviwvr neploxn tng Nagou.

Ta nAtakd Ssdopéva mipogpxovtol and PeTpAocel; o opllovto eninedo(khion 0°) yuwa
nieploxn tng Nagou, omwge pag ta mopaxwpnoe o K. Koouag KapBasdiag.

Awavopn HAtakn G aktwvoBoAiag opllovtio eninedo
(Neproxn Nagou- Apopyog)
1000

900 S G (W/m?)
800 ——————— - = -
. RN X e v aad % Y
600 +——— - —— -~ - -—- —_—— -
SO0N AL S RIIFRE SR AL DL,
400
300
200 4 e e
100 - - e m e — e

HA. aktwopolia (W/m?)

0 - . ) ) ) —_—
0 2000 4000 6000 8000 10000
Npeg €Toug

Onwg daivetal and to ypddnua Tng €vtaong NALakng aktvoPoliag “G” , yla tnv nepiodo
loUALOU-AuyoUOTOU TIOU £XOUHE aUENUEVN TATNON NAEKTPLKAG eVEPYELOC (Tepimou otig 5000-
6000 amod tic 8760 wpeg Tou £T0UG), epdavilovtal apKeTA KAAEG TIUEG €vtoonc. KAtL Tétolo
Ba umopouoe va naifel kKaboploTikd pOAo 0To MOCcooTo KAALYNG Twv LPNAWV doptiwv Tou
vnolou Tou eudavilovtal AOyw TOUPLOTLKAG Tteplddou.

Global horizontal irradiation
yearly total [KWh/m2]

GREECE Onwc  dailvetat  otov

SuTAavo Xaptn Ue TV €TROLA
nALOKNA EVEPYELL ava
T.lU[Ewova 3.b], n Apopyog
Kupaivetol o €va  €Upog
1600-1700kWh/m?,

(.
BEIRERBEE

& 4 My :KAME

h

Ewova 3.b: Etiiota nAtakn aktivoBolia oto optlovtio eninedo
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3.3 Kvpatika dsdopéva

Ta kupatikd dedopéva mponABayv and ewkdveg Sopuddpwv OMwe mapouoLalovtal oTo
lotooeAida tou EAANVIKoU Kévipou Ooldoowwv Epeuvwv (EAKEGE), oto ouotnua
“Mooeldwv”’. Avaloya He TNV NUEPOUNVIA TIOU EL0AYAYOUHE OTNV MAATPOpUA TG oeAidag
pog Slvetal éva Staypappo pe SladopeTKA XpwHATO avaloya He TO onuovtikd UYog
kUpaToGg Yo kabe tpiwpo. [6]

H meploxn mou eival mo kupotwdng otnv Apopyo, eival cuvnbwg n meploxn HeTol
Apopyou-Acturidhatag p Apopyou-Aovouoog. lMNa to Adyo auto n cuAloyr dedopévwy ylve
yla to BA tuiua tng Apopyol Omwg daivetal oTi¢ MopaKAtw elkoveg[Ewkova 3.c][Ewkdva
3.d].

Ewova 3.c: Kataypadn onpoviikot UPoug KUpatog
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Ewova 3.d: Neploxn Apopyou kataypodng KUHATWY

Mnyn: meteo.gr

ITa MOPOKATW Yypoadruata mapouctdlovtal Ta anmoteAéopata  Kataypadng Tou
onpavtikou UPou¢ KUATOC yla To £€to¢ 2013, OMw¢ autd avtAnbnkav amo to cloTtnua
“Nooeldbwv”.

0 2000 4000 6000 8000 10000
‘Npeg €toug
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0,00 T | T | T I T I T - T - T T T 1

0,0-0,5 0,5-1,0 1,0-1,5 1,5-2,0 2,025 253,00 3,035 3,54,0 4,045 4,550
Znuavtiko YYog kupatog 'H' (m)

Onwc¢ mapatnpolue, n kupla SlevBuvon TwV KUPATWY elval n BA, emopévwg n
TOMoB£TNON CUOKEUWY OVAKTNONC TNG KUMATIKAG evépyelog otn Baldoota meploxn LETAEY
ApopyoU- Aovolooc Ba Atav po koAl AUon ylo mapaywyn eVEPYELOC.
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To apakdtw Suo ypadriuato Ssiyvouv moco Katd mpoogyylon Unopei va oxetilovral ta
KULOTO L€ TOV GVELO TIOU TIVEEL OTNV TEPLOXH], €POOOV LAAQUE yla To 6lo €T0G avadopdg

(2013).

ZuoxEtion tayvtnTag avépou - 'YYPoug KUHATOG
(Apopyog 2013)

18

ZuoyxEtion taxvtntag avépou - 'YYoug KUHATog

(Apopyog 2013)
4,5

18
eV (m/s)

V (m/s)
H (m)

0 2000 4000
‘Npeg'Etoug

MropoUe va ToUpe Aoutdy, OTL otav napouastdlovral UPNAEG TIEG TOXUTNTOSG OVEUWY

elval opKeTd mBavov va £XOUE KOl LEYAAD OXETIKA KUATAL.
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40 Ke@alaro

4) NMAPAT'QI'H ENEPTEIAX AIIO ANEMO-HAIO-KYMA

Y10 Tapdv kedpdlato Ba yivel pa mpoomdbsla eKTINONG TNE TTAPAYOUEVNC EVEPYELAG
mou pmopeil va mpoéABeL amd tnv aflomoinon tou oloAkol, nAtakol Kal KUMOTKOU
Suvapkol Tou vnowoUl. Na TNV ektipnon aut) Ba xpnoluonolnfolv Ta UETEWPOAOYIKA
S6ebougva IOV MOPOUCLACTNKAV OTO TIPONYOULEVO KedAAalo.

ApxLKA, yivetal plo mpwtn emloyr Twv CUCKEUWVY TIou Ba xpnotpomownBolv wote va
TIAPAYOULE “TIPACLVN EVEPYELA’ KOL EV CUVEXELQ EKTLMATAL N TOpOywyn Toug, BAcEL Twv
S5eSoUEVWV KALPLKWVY CUVONKWV.

4.1 TMopayOUeVI] EVEPYELX ALOALKWOV UNXAV@OV

Aedopévou TNG OXL KAl TOoOo £UKOANG petadopdg twv A/T oto vnoi, Aoyw ENAewdng
UTIOSOUWY SPOUWV KTA, €MIAEYOUUE £vav OPLOUO QMmO HIKPEC OXETIKA QLOALKEC UNXOVEG
(<1IMW). Mua tétola emthoyn ou Ba pag euntnpetoloe eivat tng A/T, Enercon E-33 [Ewkova
4.a] ovopooTikng toxvo¢ 330kW, tng ormoiog To OXeTKO GUAAGSLO  TEXVIKWV
XOPAKTNPLOTIKWY ETILOUVATTETAL OTO TEAOC.

Ewova 4.a: A/T Enercon E-33
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Me Bdon to Ttexvikd ¢uAAadio tng Enercon ywa tnv kaumUAn woyxvo¢ tng E-33 ,
dTayvou e TNV adldotatn KaumuAn woxVog tng A/T, ONwg mopoucLalovTal TOPOKATW OTOUG
nivakeg [Nivakag 4.i, Nivakag 4.ii] kot oto avtiotolyo Slaypappa.

Nivakag 4.i: Texvikd Xapoktnplotika E-33

Rated Power ‘N,’ Cutin Speed ‘V. | Cut off Speed ‘V{’ Rated Speed
(kw) (m/s) (m/s) ‘Vr’ (m/s)
330 3 25 13

Nivakag 4.ii: Napayopevn Adiaotatn loxUg Avaloya tnv Tayutnta Avépou

\/ N

(m/s) (kw) N/N,
1 0,0 0,0
2 0,0 0,0
3 5,0 0,02
4 13,7 0,04
5 30,0 0,09
6 55,0 0,17
7 92,0 0,28
8 138,0 0,42
9 196,0 0,59
10 250,0 0,76
11 292,8 0,89
12 320,0 0,97
13 333,0 1,0
14 333,0 1,0
15 333,0 1,0
16 333,0 1,0
17 333,0 1,0
18 333,0 1,0
19 333,0 1,0
20 333,0 1,0
21 333,0 1,0
22 333,0 1,0
23 333,0 1,0
24 333,0 1,0
25 333,0 1,0
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1,2

1,0

0,8

0,6

0,4

Adiaotatn loxg, N/No

0,2

0,0

Adiaotatn KaunUAn loxUog Xpnouonotobpevng A/l
(Enercon E-33,330kW)

.

e \/<=3

—3<=V<13
(‘ 13<=V<=25
0 2 4 6 8 10 12 14 16 18 20 22 24 26
V (m/sec)

Emopévwe , BAOEL TwV HETPAOEWV TAXUTNTAC OVEUWV TIOU €XOUUE amd Tto otabud tou
meteo, Tou EBvikoU Actepookomneiou ABnvwv (EAA), Ti¢ omoieg avayape og Upog 60 m mou
glvat to mBavov LPog tomobEtnong tng A/T Hag, UMopoUUE MAEOV VAL UTTOAOYLOOUE TNV
oamoSLOpeVN LoYUC TWV OLLOALKWV.

Mo TNV amAomoinon TwV UTOAOYLOMWY TNG TAPAYOUeVNG LoXUoG avdaloyoa HE TNV
ToxutnTta Tou avépou, Sedopévou OTL To TMANBOGC TwWV UETPRoewv eival peyaio (8760
METPAOELG) Eyvav oL £€NG BewpnoELS :

Mo toxvTnteg avéuou < 4m/s Bewpoulpe Nl =0

[

Mo taxytnteg avépou > 25m/s Bewpolpe Nl =0
o

Mo taxvtnteg avépou 13m/s + 25m/s Bewpolipe Nl =1
o

Mo tayxvtnteg avépou 4m/s = 13m/s, BAceL tng mMPoaBRKkNg TNG YPOUULKAC
efiowonc(4.1), oto ypadnua tg adldototng KoUmUAng toxlog, BewpoUpe:

- =0,1143 « V — 0.4387, 6mov V = 4m/s + 13m/s (4.1)

o
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3TO TOPOKATW ypadnua amelkoviletol n mpoodAKN TNS YPOUUKAG Kat n eélowon mou
Sdnuoupyeital.

y=0,1143x - 0,4387
R?=0,9719 /

08
E e \/<=3
g 0,6
5 e 3<2V/<13
o 04
< e 13<2V<=25

0,2

= === [papuLKA
(3<=V<13)
0,0 T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26
V (m/sec)

310 ypadnuoa mou akolouBsei daivetal n amodidopevn woxug pag A/l Enercon E-33
KOTA TG SLapKela Aettoupylag evog £Toud.
e NWE (KW)
S 250 i
=
v 200
5
= 150 i |
100 ]
50
0
0 2000 4000 6000 8000
Npeg’Etoug
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4.2 TMapayopevn eveépyela amd @@ TOROATAIKA

Onw¢ avadpEpbnke oto mponyoupevo kepahalo, Ta nAlakd dedopéva mpoépyxovtal amnod
UETPAOELG o€ opllovtio emimedo(khion 0°) yia neploxn tne Na€ou Kol TAvw o€ OUTEC EYLVE N
EKTIUNON TOPAYOEVNG EVEPYELOG.

Mo TNV avaktnon tng nAlaKNG evépyelag emAéyoupe ¢/B Tavel. ITNV TPOKELUEVN
nepintwon  emAéxOnke to /B Panasonic HIT-N245, oxUog 245W. Bdost twv
XOPAKTNPLOTIKWY TOU KOTAOKEUOOTH, Ta omola mapabétovial mapakdtwl[Ewova 4.b],
umoloyiloupe tv amodlbopevn oYU ouVaPTHOEL TNG NALOKAG aktwvoBoAlag mou €xoupe
KABe wpa Tou £TOUCG.

Jnueiwon: To mANpec QUAAGSIO TwV YapakTnpLOTIKWY Tou @/8 Ao Tov KATAOKEUAOTH
EMIOUVATTTETAL OTO TEAOG.

2 ’
clectrnical data (at STC ———
Max. power (Pmax) [W] 245 240
Max. power voltage (Vmp) [V] 443 436
Max. power current (Imp) [A] 5.54 551
Open circuit voltage (Voc) [V] 53.0 524
Short circuit current (Isc) [A] 5.86 5.85
Max. over current rating [A] 15
Production tolerance power [%] +10/-5°
Max. system voltage [V] 1000

B Tooles EaUt By Paasanie Tat s e A StPUE Wi Do e

Ewkova 4.b: Xapaktnpiotikd /B navel HIT-N245

AapPdvovtag umoyn tn tdon upéyotng toxvog, Vye,=44.3 V kot odnyolpevol oto
TMAPAKATW Sldypappa pevpatog-taong (I-V) tou katackevaotn[Ewkova 4.c], ywa TG
Sladopec nAlakeg aktvoBoAieg, maipvoupe kamola onuela ta omoila Ba pag Swoouv TNV
anodLdopevn Loy, Onwe Ba SoUE 0T CUVEXELA.
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Voltage[V] ***
Reference data for model VBHN245SJ25 (Cell temperature: 25°C)

Ewova 4.c: Aodié0pevo pelpa avaAoyo tng Taong Kot TG NALaKNAG akTvoBoAiag.

ATo to AvwBev Staypappa dSnuloupyeital o mapakdtw mivakag[Mivakog 4.iii], yia to
PEVHO TIOU AVTLOTOLXEL O€ KABE aktvoPoAia yia Sedopevn taon peyLotng Loxvog Voy,=44,3V.

Mivakag 4.iii: Amodi6opevn LoXUG cuvapTHoEL aKkTvoBoAiag.

HAwakn Tdon péylotng | AnoSidouevo | Amodldopevn AdLdotatn

aktwoBolia Loxvog Pebpa Loxug Loxug
‘G" (W/m?) Voo (V) ‘I’ (A) ‘N’ (W) N/N,
1000 44,3 5,54 245 1,00
800 44,3 4,10 182 0,74

600 44,3 3,00 133 0,54

400 44,3 1,80 80 0,33

200 44,3 0,70 31 0,13

0 44,3 0 0 0

Omnou n amodldopevn LoxUg MPOKUTITEL TTOAAATAACLAIOVTAG TNV TACN KE TNV £VIACHN TOU
pevpartog, e€lowon(4.2):

N=Vn-I (4.2)

Evw n adldotatn LoxUg TPOKUTITEL SLOLPWVTAG TNV €KACTOTE amoSIOOUevVn oYU UE TNV
OVOpOOTIKN LoXV Tou ¢/B (N,=245W).

Mo tov umoloylopd tng amodidopevng woxvog amo ta ¢/p , debopévou OtL €xoupe
Sladopetikég aktivoPoliec kabe wpa amd ta nAakd pog dedopéva, SnUoupyoUpe TO
ypadnpa mou mPoKUTTEL oo TV mapanavw otiieg [N/N, — G] Tou mivaka 4.iii , wote va
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niapoupe tnv e€iowon(4.3) mou Ba pag divel tnv adldototn oxy yla KABe TIU TG NALAKAC
oktwopoAiog.

y = 0,0009x
R?=0,9852
=

/(
/
0,2 ¢ N\Np=a*G

0,0

0 200 400 600 800 1000 1200
G (W/m?)

A6 to ypddnpa Aowndv naipvoupe TNV ypappkni e§lowon y=0,0009x, émou y=N/N,

Ko X =G.

N
—=0,0009-G (4.3)
NP
Emopévwg, yla kaBes T nAtakng aktvoPBoAiag pnopel va ektiunBel n adidotatn Loxug
Kal kat’ eméktaon n arnodldopevn Loxug tou ¢/B.

Juvbualovtag Aoutdv TG WPLAlEG UETPNOELS TNG NALOKAG aktvoBoAlog kat Ta doa
umoAoylotnkav mapandvw, SnUIoUpYRoaUE To ypadnua tng amodldopevng LoxVog evog
&/B mavel HIT-N245 yia kGBe wpa Tou £TOUC.

0 2000 4000 6000 8000
‘Npeg'Etoug
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4.3 TMapayOopev evEPyeLla amo TA KOPATO

Ocov adopd TNV KUMATIKA €EVEPYELA KOL TOUG TPOTOUG TIOU MIMOPOUME va ThV
eKUETOAAEUTOUE Ba Aéyape OTL Sev glval KATL TOCO TO oUVNBLOPEVO Kal yVwpPLHo 000 ival
TO OLOALKA Kot Ta pwTtoBoAtaikd. M auto to Adyo oto ohuelo autd Ba yivel pla cuvtoun
avadopd oTNV KUUATIKY EVEPYELA KOL OTNV QVAKTNGON QUTAG OO CUOKEUEC, KATAANYOVTAG
otnv BéAtiotn emhoyn texvoloylag nou Ba e€unnpetei ta dedopéva Tng mopouoag LEAETNG.

4.3.1 Kvupatiki evépysla

H evépyela tou BaAAOOLOU KUUQTIOMOU E€lval, OMWG OAEC OL OVOVEWOLUEG TINYEC
evepyeLag, aveEdvrAntn. Yroloyiletal otL n alomoinon tou 1% tou KUPATWKOU SuvauLlKou
Tou mAavnTn Ha¢ Ba KAAUMTE OTO TETPANAACLO TNV TAYKOOULO €Vepyelaky Intnon.
Mapouctalel HeTaly TWV QVAVEWOLUWY TNV UuPnAOTEPN evepyelakn Tukvotnta. Ot
EVKOTOOTAOELG KUMOTLKAC EVEPYELOC OEV SECUEVOUV YN, EVW N OTITLKNA KAL 0KOUGOTIKI) OXAnon
gival pundautvy, £l6IKA OTAV TIPOKELTAL YLA UTIEPAKTLEG I UTIOPPUXLEG EYKATACTAOCELG. H
TEXVIKA €KUETOAAEVOLUN KUUOTIKA EVEPYeElA yla Ta Kpatn HéEAn tng E.E. umoloyiletoal
ouvoAlka og 150-230 TWh/£étog, and ta omoia 5-9 TWh/€tog avtlotolxoUv oTlg eAANVLKEC
Bahacosc.

H EAAGSQ, OUYKATAALYETAL OTIG XWPEC LE OELOTOLROLUOUG TIOPOUCG KUMOTIKNG EVEPYELOG
Kol oUpdwva pe mpoodata EMLOTNHOVIKA guphpaTa, N Teploxn tou Atyaiou Mehdyoug
napouotalel Ta vPnAotepa enineda KupoTikol Sduvapilkol otnv Meooyewo (4 -11 kW/h
£vavtl 25- 70 kW/h otov AvatoAikd Athavtiko kat 10-25 kW/h otnv B. ©dhacca), evépyela,
N omola HEXPL OUEPQA TIOPOUEVEL AVEKUETAANNEUTN.

H gykatdotaon otabuwv KUPATIKAG evépyelag Ba pmopolos va KAAUPEL O ONUAVTIKO
BaBuod TIC aVAYKEG OTOV VNOLWTLKO XWPO Tou Alyaiou, 6mou n NAektpodOTnon ylveTal Katd
KUpLO AOyo amod otaBbpolg vtileh pe tepdotio KOotog yla tnv AEH kat upnAd enineda
MOAuvaonc tou mepBaAriovrog. [7]

4.3.2 KupaTiKEéG GUOKEVEG

OL Texvoloyieg TToU avad£povTaL TIo KATW £XOUV GTACEL CrUEPA OFE TETOLO OTASLO TEXVLKAG
«wplpavong», wote BpaxunpodBeopa Ba pmopouaoe va EeKLVNOEeL N Lallkr) TOUG EYKATAOTOON
yla NAeKTPOSOTNGON MAPAKTLWY TIEPLOXWY, VNOLWV, KATL.:

e [laAAduevn otiAn Ubarog, TpokeLtal ya évav Baiapo agpa, BubBlopévo katakopudpa
OTO HLOO PAKOC TOU TIEPLTIOU, QVOLKTO TtPOC TNV MAEUPp& Tou muBuéva. H maAwvSpopikn
kivnon tn¢ BaAdoolag emidpavelag mpokalel pubULKA cuuTieon-amooupnieon t™ng
ogplag palog péco otov OdAapo, n omoia Xpnoldomoleital ywo TNV Kivnon
ogpootpoBlou. Avo otobuol tng Katnyopiag authg £xouv esykataotobel oTIg
MoptoyaAtkeg AZOpeg KoL otn vroo Islay otn Bopela Tkwtia[Ewova 4.d].
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TURBINE

AIR IS COMPRESSED
INSIDE CHAMBER

Ewova 4.d: H ouokeun LIMPET oo Islay (mnyf: www.wavegen.co.uk)

o [Awrtnpeg, otnv emidpavela tng BdAaccag r aykupwuévol otov Badoolo mubuéva, ot
ormolol akolouBolv Tnv kotakopudn kivnon 1tng OaAdoolag emddvelag. H
MAAWSPOULK Kivnon Tou TAWTAPA HETOTPEMETOL HECW HNXOVIKWY 1 USPAUALKWY
CUOTNUATWY OE TEPLOTPOPIKN yLa TNV Kivnon nAektpoyevvrtplog[Ewkova 4.e].

Ewkéva 4.e: H cuokeun AWS, Baotlopevn otnv apyr tou Apxtuidn (MnyA: http://www.awsocean.com)

o [MAwrtéc Seéauevég, oL omoieg MePLOUAAEYOUV TO veEPO TWV KUMATWY O OTABUNn
udnAotepn amnd tn péon otabun tng BaAdoolag emudavelag. H Sadopd otabung
XPNOLUOTIOLELTAL YLO TNV KIvNon €VOg N MEPLOCOTEPWY USPOOTPORiAwv. O yvwoTtoteEPOG
EKTIPOCWIOC TNG KATNYyOoPLag auThG elval o MAWTOG otabuog Wave Dragon, o omoiog
Soklpdletal Tnv mapovoa nepiodo otig akTéC TNG Aaviag [Ewkova 4.f].

overfopping
reSenvoir

1
turbine*ouﬂet

Ewéva 4.f: Wave Dragon (Mnyn: http://www.wavedragon.net)
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e [MAwrta, apSpwta ovothuara, Ta omoia ot apbpwoslg dEépouv avihieg. Me TIg
KLVNOELG TOU KUUOTIOMOU ol avtAieg cupmiélouv uSpauAko uypo Kkat Sivouv kivnon oe
uSpavAlkouc Kvntipec. To clotnua Pelamis, tng Bpetavikng etatpeiog Ocean Power
Delivery, ovopaotikng wxvog 750 kW, €xet nén OSokipacbel pe emtuyioa oe
Slaouvbedepévn Aettoupyia [Ewkova 4.g].

Ewkova 4.g : H ouokeur] Pelamis (Mnyn: www.pelamiswave.com)

4.3.3 Emoyn KatdAAnAng TeXVoAoyiag yla TV eEeTa{ONEVT) TTIEPLOXT)

Ma tv neploxn Tng Apopyou mou eEeTdloupe Kal Sedopévou OTL N TexvoAloyia tou Pelamis
elval SOKILAOUEVN TNV KAVEL AUECA [LO KOAR ETLAOYN YLOL TNV LEAETN M.

To Pelamis elval oxeblaopévo pe £va ypAyopo Kal gUKoAo olothua ocuvdeong-
QIMOCUVEEDNG TIOU ETUTPETEL TN PUUOUAKNON TWV NXavVWV o€ aodaln VepA yla cuvtrpnon.
'OAeg oL gpyaocieg ouvtpnong UopolV va TPAYLATOTIONB0UV e TNV KUNXOVH Vo ETLITAEEL
oTa VepaA HLag anoPfadpag.

Muwa povada Pelamis amoteAeital amno tpia idla TUAUATO LETOTPOTG EVEPYELAC, TTIOU TO
KaBe éva amoteAeltal amd €va OAOKANPWHUEVO NAEKTPO-USPAUALKO CUCTNUA TOPAYWYNAS
NAEKTPLKNAG EVEPYELAG TNG TAENG TwV 250kW Kat tov avtiotolyo MAWTO KUAVEPLKO HeTAAALKO
owWANva. Itnv Tapakdtw ewkova[Ewova 4.h] mapouctdletal TO €0WTEPIKO  EVOC
OAOKANPWUEVOU NAEKTPO-USPAUALKOU GUOCTHLATOC APAYWYNG NAEKTPLKNG EVEPYELAC.
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JuoowpeuTég YWNANE ieong

JET KNTApa-vevvAToLaC

Y&pauAtkol kUAWSpoL

Ewova 4.h: To ecwTtepIko Tou HAEKTPO-USPAUALKOU cuoTHpaTOog pLag Pelamis

Katd tn Aettoupyla Ttou To Pelamis gival nuiBubLlopévo, evw n apBpwth KATOOKEUT TOU
amnoteleital and téoospa KUAWVEPLKA owAnvoeldn tunpato cuvdedepéva pe apBpwtolg
ouvbéopouc. H kivnon twv ouvOECHWV QUTWV TIOU TIPOKOAEitOoLl amd tnv kivnon twv
BoAdcolwv Kupdtwy, avtitiBetol otoug uSpaulikolg Bpaxioveg, TOU UE TN OElPA TOUG
ovtdolv AadL uPnAng mieong oe udpauAkolS Kvntrnpeg Sla PECOU CUCOWPEUTWV
anooPeong. Autol ol udpaulAkol Kvntpeg BETOUV oe Kivnon NAEKTPLKEG YEVVNTPLEC TTOU
TEAKA TTapdyouV NAEKTPLOUO. H oxUg amd OAeg TIg apBpwoelg petadépetal and £va Hovo
koAwdlo oe £va onpeio ocuvdeonc mou PBpioketal oto BuBo tng BdAaocoag. Me auto Tov
TPoMo, eival Sduvatrh n Slaclvdeon MoAwv cuokeuwv Pelamis pe tnv aktr Slapécou evog
MOVO KeVTpLKoU umofBpuxilou kaAwdiou.

TNV MapaKATw elkova paivetal mwe Kwveital n povada Pelamis ota kUpata[Ewkova 4.i].

IThdo Oym

Kozetbvvon Kopdrov

Ewkéva 4.i: H kivnon tou Pelamis otov optlévtio Kat katakopudo dfova.
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Ztov mivaka Tmou oakohouBei[Mivakag 4.iv.], mapouclalovtal GCUVOMTIKA —Ta
XQPOKTNPLOTIKA pLag povadag Pelamis.
Mivakag 4.iv: TEXVIKA XapaKTneLoTika Pelamis
KATAIZKEYH
Zuvodwo Mrxoc 150 péroa
Awxustoog 3,5 pétoa
Bapog 700 Tovol
Piyxoc 5 pHETOA PKOG, KWVIKS GXH&
Zvotnua Ioxvog 3 aveEaomTEC HOVADES HETATOOTONG EVEQYEIXS
MONAAA METATPOITHE ENEPTEIAL
; 4 véoavAxol Poaxioves (2 talavTwong, 2
o Ioxvoc ;27 o N r
vomua Ioyvoc M
Taxttnta Boaxiova 0-0,1 psroa o bevtspodento
Loomua
EZouadvvenc/Anobnxevon 2 ovoowesvtic vimAng misong
Evioveiac
ITisom Azitovoyiag 100 - 350 bar
Lvomua Meratpormc Evéovaag | 2 unxavéc petafAnmic petatomions
TevvmTowx 2x 157kVA [ 125kW
Taxvmra lepotooons 1500 rpm
IZXYEZ
Zuvvodu IMagayopavm Ioxie 750kW
Emcia ITagaywym 2,7GWh
Ovouactkn Evéoyaia Kvpatwv 55kw/m
Opio Yépooratuajc [Misong =6 - 7 petoa tnpog peyalov kbuatog
Tomog T'evimtolag Actyxeovn
Taon Zvomuatog 3-daow, 415/690Vac, 50/60Hz
Mszracxnuaticmc 950k VA avibwons oz 11kV 1y 33kV
ITEPIOXH ITPOCAECHE
BaBog =50 ustoa
Tayitnra Petpatog <1 woupog
Zvotnua IMoocdzomg EAactixo, Poabuximtn nodcdson
Znueiwon: To OXetiko @UAAGSIO TwV YapaktnploTtikwv  t¢ Pelamis omnd tov
KOTQOKEUXOTI) EMLOUVATTTETOL OTO TEAOG.
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TéAhog, mapouotaletal plo elkova[Ewova 4.j] pe ta BaBn mMou UMAPXOUV KOVTA OTLG

OKTOYPAUUEC TNG Apopyou, Omou Ba pmopouoe va tomoBetndel £vag | meplocdTepOL

uetatponeic Pelamis.

159

>N01C Képog 227
Vi

//
_— 333
S Konpia 257 T N®S Kivapo
132 5._\ /..-" 380 194
N :"'\
: A B

pugovifioa LX?KQQE’O’

219

Ewkova 4.j: Xaptng Babéwv Apopyou
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4.3.4 Tapaywyn NAEKTPKNG EVEPYELAG ATIO TA KUUXTA TG EEETATOUEVIC TIEPLOXTG

‘Ooov adopd Twpa TO KOUUATL TNG NAEKTPOTIAPAYWYNG A0 TNV AVAKTNON TNG KUMATIKAG
EVEPYELOG UEOW TWV UETATPOMEWV Pelamis, mpémnel mpwta va umtoAoyiooupEe TNV LoXU Tou
dépel éva KUpa.

O umoAoylopodg autdg tng toxlog mou ¢épel éva KUPa yivetal pe tnv akoAoubn
efiowon(4.4), og povadeg W avd petpo pnkoug kupatog (W/m). [8]

* 2* E* e
Pwave = %) (W/m) (4-4)

Omou:
Py ave: H toyU¢ ava umkog kouatos (W /m)
p: H mukvotnTa tov vepol (1000 kg/m?)
g : H emirdyvvon g BapVtntag (9,81m/sec?)
H, : To onuavtikd Vipog kOuatog (m)
T, : H evepyeiaxn meplodog Tov kOUatog(sec)

Mo tov uTtoAoyLopo Aowmdv TNG LoXUoG Tou Unopel va petatpedet pa povada Pelamis
omo va KUpa €xoupe anod tnv e€iowon(4.4) tnv akolouBn(4.5):

Ppelamis = Pwave * npelamis

2,2
__ p*g *H%*T,
Ppelamis - 64*; < x Npelamis » (W/m) (4.5)

Ornou:

e [ukvotnta, p=1000kg/m’

e Emrdyuvon tn¢ Baputntac, g=9,81m/sec’

o Jnuavtiko UYoc kuuatoc ‘Hy’ and ta kupatika dedouéva tou ouotnuatog Poseidon
OMwW¢ MOPOUCLATTNKAV OTO TTPONYOULEVO KEQOAQLO.

e H evepyelakn nepiodoc kuuatog ‘T, Exel cuvnIelc TIUEC amo 7sec Ewcg 15sec. Ze autn
™ HEAETN, €pooov Sev umnpxav Stadéowua Ssbouéva, ypnoiuormotnGnkav Suo
ekTipwuevec tueg, (T, =7sec & T, =13sec).

e Hamndbdoon uiag Pelamis ektyudran otat 5% (Npetamis=5%).
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3TO TMOPOKATW ypddnua mopouctdletoal n amodldopevn oxl¢ amod Pelamis  mou
OVOKTOUV KUMOTIKA EVEPYELO ATt KUUA prikoug 200m, pe epiodo kbuoatog 7sec rj 13sec.

—m==Te=13sec : Ppelamis(kW)

Te=7sec : Ppelamis(kW)

0 2000 4000 6000 8000
Npecg’Etoug

Onwc eival davepd n evepyelakr meplodog Tou KUUATOC €mSPA ONUAVIIKA OTNV
anob8ouevn LoyU.

Znueiwon: 2Tn OUVEXELX OMOU UTOAOYIIETOL N EVEPYELAKN TOpaywyn omd KUUATaA,
yivetal pe ektipwuevn T, =7 sec.
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5° Ke@aiaio

5) XYNAYAXMOX TIIAPA'OCMENHY ENEPTEIAY AIOAIKQN-
®QTOBOATAIKQN & KYMATIKQON XYETHMATQN TIA
KAAYWH IIOXOXTOY THX ZHTHXHX TOY NHXIOY

JTov mapov kedpalalo, mapouolaleTal Katd moco o cuvduaopudg Twv AME pmopel va
KOAUYPEL ONUAVTIKO TTOCOO0TO TWV PopTiwV Tou vnolou.

TEAOC, YLVETAL L0 OPXLKN EKTLLNGCN TOU KOOTOUG OyOpPAcC KOl EYKATAOTAONG TWV OLLOALKWV
HNXavwy, Twv GwToBOATAIKWY KOL TWV CUCKEUWV OVAKTNGONG TNV KUMOTLKAG EVEPYELOG TIOU
amnoteAouv mBaveg KaAEG AVOELS yia cuvSuacopévn mapaywyn Kat kaAuyn tne {ntnong.

5.1 AlQ@OpPEC MEPMTWOELS 6VVSVATU®WV AIIE

‘Exovtag ta oTolxela Twv wplaiwv ¢optiwv {ATnong, onwg kataypadpnkav and tov T2M-
ApopyoU yla to €tog 2013, kabwg kal tnv mbavr wptlaia anodlbopevn Loyl omd aoAKa,
dwTOoBOATAIKA KOL KUUATIKA CUCTAMOTO, YiVvETaL n mpoomadela emhoyrng Tou KataAAnAou
ouvbuaopol OUTWV TOV CUOTNUATWY ME OMWIEPO OTOXO TV KAAUYN TOCOOTOU TNG
umapyouoag {ntnong.

OL 61adopEG MEPUTTWOELG TIOU UTIOAOYIoTNKAV yivovtal wg £EAG:

e AwoAikd amo 1 éwg 8 a/y Enercon E-33 twv 330kW.
(8 nepintwoelc: 1-2-3-...-8 a/y)

o QuwtofoAtaikad and 1000 £¢wg 10.000 mAaiowa Panasonic HIT-N245 twv 245Watt. (19
TMEPLMTWOELG ava 500mAaiota, 6nA 1000-1500-2000-...-9500-10.000 nAaiota)

e Kupatikoli petatpormeic Pelamis twv 750kW, katd prikog 200m €wg 1000m.
(9 neputtwoelg ava 100m, dnA 200-300-400-...-900-1000m)

MNivakag 5.i: Neputtwoelg Mocootou KaAvyng Moptiou

N(kW) NPeak_Load(kW) N/ NPeak_Load( (%)
WT 330x7Zwt X
PV 0,245xZpv 2760 Y
2,5xL(m) z
Mapdbeyua e 3 a/y, 6000@/8 nAaioia kat ekuetaldevduevol Saddaoota kUuata o prikog 300m
—> N(kW) NPeak_Load(kW) N/ NPeak_Load( (%)
WT 330x3 35,87%
PV 0,245x6000 2760 53,26%
2,5x300(m) 27,17%
Total 3210 2760 116,3%

* Jnueiwon: Mo tov nmpoobloptoud tn¢ amodLdoUevVNG toxUo¢ amo To KUUATA ,WOTE va
eEeTAOTOUV 0L SLAPOPEC MEPIUMTWOELS Yl SLAQOPA UNKN KUUKTOC, TNPAUE w SeSOUEVO TO
UEytato mou Tpogkue amo tnv gfiowaon (4.5), to omoio givat P,gema=2,5kW/m, kat to
noAdarnAaotaloupe Ue To ekdotote L(m) mou eéetaloule.
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p*g?«H;*T,
Ppelamis*L: 64 * 1T

* npelamis *L, (W)

JuvoAikd Aoumov, umoloyiotnkav 36 Stadopetikol cuvduacpol Twv tplwv AME ya va

KOTOANEOUE OTO TTOLOG 1) TTOLOL Ao auToUC Toug ocuvSuaopoug Ba amoteAouv TIg MBaVEG

BéATLoTEG EMAOYEG, LKOWOTIOLWVTAG TA akOAoUBa KpLTpLAL:

Kalupn tou peyoaAltepou Tooootou INtnong, okoAouBwvtog TG SLAKUMAVOELS TNG
wplatag Intnong(kaumvAn ¢optiou), xwplc peydhn mepioosia evépyelag, epooov Sev
UTapxeL Suvatdtnta anoBnKeuong.

Emiteuén tou otoyou pe tov Alyotepo Suvatd efomAlopd, AOyw KOOTOUG Kal Tou
INTAMATOC TNG TTEPLOXNG Ttou Ba mpéTmel va SeoUeUTEL.

H Aoyikn} otnv omoia Aoumov Bacilovtat ol TpAEeLc Kal ol UTIOAOYLOUOL Hag gival:
Hapaywyn AITE — doptio ZNTtNnong

1 TTLO CUYKEKPLUEVA:

(Hapaywynm Aodikwyv + Hapaywyn Pwtofoltaikwv + [Hapaywyn Kvuatikwv) — @optio Zntnong

N avaAvtikoTEPQ

N N
(N—Wtht “Zwe + N_,,,,NPV *Zpy + Ppetamis * L) — Load Demand (5.1)

Orou:

N H adiaotatn 1oy mov anodidetn a/y avadloya thv TayOtnTa avéuov
wt

ov €yovue amd Ti§ wpatdies uetpnioels Tov meteo(EAA)
Ny : H ovouaotikn toyic e wag a/y (330kW)

Z,:: 0 aplBuodstwv a/y (1<éws8)

N H adidotatn 1oyV¢ mov anodidet to ¢/ avaioya thv wpiaia nliakn

pv
aktwvofolia mov Eyovue and Ti¢ UETPNTELS TNV TTEPLOYM

N,y : H ovopaotu tox0g tov evog @ /B (0,245kW)

Zyy ¢ 0 apfuos twv ¢/ (1000 £wg 10.000, avd 500)

P petamis: H 1o x0¢ mov amobier n kvpatuc unyavy Pelamis ava purkog kbpartog,

avaloya To VPo¢ KUUATIOUOV, OTWS UETPNONKE amd To aVvaThua Poseidon,
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kW
Katyla evepyeiakn neptodo Te = 7 sec (7>

L : To ymkog mov exteivovtat ot Pelamis(200 éwg 1000m, avd 100m),
yia v aélomoinon Tov kvuatikov Svvauitkov (m)

Load Demand: To wpiaio poptio {ntnong tov vnaiov (kW)

Znueiwan : E@ooov, OAEc oL TIUEC TOU apOopPOoUV TNV LoXU Eival o€ wpaleg TIUEC (UETPNON
vyl kade 1h amo ti¢ 8760h ToU £TOUG), OXETI{OVTOL QUECH LIE THV TTOPOAYOUEVN EVEPYELQ,
apou:

Evépyeia(kWh) = IoxO¢(kW) *x Xpovo(h)
Emouévwe oto EENG UITOPOULE VO UIAGLE YLO TIAPOYOUEVH EVEPYELQ.

H ouvoAikn Intnon nAektpikng evépyeiag tou vnaotou yia 1o 2013 ntav Eyeqr=8797,4MWAh.

‘Ooov adopd Tov UTIOAOYLOUO KOOTOUC ayopag €OMALOMOU Kol EYKATACTOONG T
anoteAéoparta Baoilovtal otov mapakdtw mivaka. [8] [9] [10]

Nivakag 5.ii: OLKOVOLLKA ayopdg Kot eykataotaong e§onAtopuol AME

Kootog E§éonAlouoU&Eykataotaong
IC(€/kW) f
WT 1100 0,3

PV 1000 01
4500 0,3

To apxLko koatog tng emévéuaonc “IC,” unoloyiletal wg e€Ng:

16, = 1Cyr(1+ f,0) +1Co (1 + f,,) + ICuane(1 + £ ) (5.2)

Ornou:
IC: Kootog ayopac tou eéomAtouou

f: SUVTEAEOTNC KOOTOUG APYLIKIC EYKATAOTAONG

Jtoug Tmivakeg Tou akoAouBoUv mapouctalovial TO OMOTEAéOHATO OAWV  TwV
TIEPUTTWOEWV TOU e€eTdotnkav. Ev ouvexeia mapouaoidalovtal o€ ypadrUata OPLOPEVES ATIO
TIG EPIKTEG AUTEC TIEPUTTWOELG YLOL AOYOUG KOAUTEPNG KOTAVONONG TWV OMOTEAECUATWV.
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Mivakag 5.iii : AnoteAéopata Zuvduaouwv AMNE (Mepicosta, EAAelupa, KOOTOG)

Cost(M€)
Zwt=1 (11,96% of Peak Load) 0,0007% -86,12% 3,67
Zwt=2 (23,91% of Peak Load) 0,21% -81,73% 4,14
Zwt=3 (35,87% of Peak Load) 1,17% -78,10% 4,61
L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 2,99% -75,33% 5,08
(8,88% of Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 5,51% 73,24% 5,55
Zwt=6 (71,74% of Peak Load) 8,47% -71,61% 6,03
Zwt=7 (83,70% of Peak Load) 11,74% -70,29% 6,50
Zwt=8 (95,65% of Peak Load) 15,26% -69,21% 6,97
Zwt=1 (11,96% of Peak Load) 0,0065% -84,02% 3,80
Zwt=2 (23,91% of Peak Load) 0,27% -79,68% 4,27
Zwt=3 (35,87% of Peak Load) 1,31% -76,13% 4,74
(13,32% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 3,20% -73,43% 5,22
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 5,77% -71,40% 5,69
Zwt=6 (71,74% of Peak Load) 8,77% -69,81% 6,16
Zwt=7 (83,70% of Peak Load) 12,09% -68,53% 6,63
Zwt=8 (95,65% of Peak Load) 15,65% -67,50% 7,10
Zwt=1 (11,96% of Peak Load) 0,023% -81,93% 3,94
Zwt=2 (23,91% of Peak Load) 0,35% -77,66% 4,41
Zwt=3 (35,87% of Peak Load) 1,47% -74,19% 4,88
(17,75% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 3,44% -71,56% 5,35
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 6,05% -69,58% 5,82
Zwt=6 (71,74% of Peak Load) 9,10% -68,03% 6,30
Zwt=7 (83,70% of Peak Load) 12,47% -66,80% 6,77
Zwt=8 (95,65% of Peak Load) 16,07% -65,81% 7,24
Zwt=1 (11,96% of Peak Load) 0,059% -79,86% 4,07
Zwt=2 (23,91% of Peak Load) 0,46% -75,67% 4,54
Zwt=3 (35,87% of Peak Load) 1,67% -72,28% 5,01
(22,19% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 3,71% -69,72% 5,49
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 6,37% -67,79% 5,96
Zwt=6 (71,74% of Peak Load) 9,47% -66,29% 6,43
Zwt=7 (83,70% of Peak Load) 12,88% -65,11% 6,90
Zwt=8 (95,65% of Peak Load) 16,53% -64,16% 7,37
Zwt=1 (11,96% of Peak Load) 0,12% -77,82% 4,21
Zwt=2 (23,91% of Peak Load) 0,62% -73,72% 4,68
Zwt=3 (35,87% of Peak Load) 1,91% -70,41% 5,15
(26,63% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 4,01% -67,92% 5,62
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 6,72% -66,04% 6,09
Zwt=6 (71,74% of Peak Load) 9,87% -64,59% 6,56
Zwt=7 (83,70% of Peak Load) 13,33% -63,45% 7,04
Zwt=8 (95,65% of Peak Load) 17,01% -62,54% 7,51
[Ttuxiokn Epyacia T'ewpylog A. Nopkog ZeAlda 55




Zwt=1 (11,96% of Peak Load) 0,23% -75,82% 4,34
Zwt=2 (23,91% of Peak Load) 0,82% -71,81% 4,81
Zwt=3 (35,87% of Peak Load) 2,20% -68,59% 5,28
(31,07% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 4,35% -66,16% 5,76
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 7,13% -64,33% 6,23
Zwt=6 (71,74% of Peak Load) 10,33% -62,94% 6,70
Zwt=7 (83,70% of Peak Load) 13,83% -61,85% 7,17
Zwt=8 (95,65% of Peak Load) 17,54% -60,96% 7,64
Zwt=1 (11,96% of Peak Load) 0,40% -73,89% 4,47
Zwt=2 (23,91% of Peak Load) 1,08% -69,97% 4,95
Zwt=3 (35,87% of Peak Load) 2,54% -66,83% 5,42
(35,51% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 4,76% -64,46% 5,89
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 7,59% -62,69% 6,36
Zwt=6 (71,74% of Peak Load) 10,83% -61,34% 6,83
Zwt=7 (83,70% of Peak Load) 14,38% -60,29% 7,31
Zwt=8 (95,65% of Peak Load) 18,11% -59,43% 7,78
Zwt=1 (11,96% of Peak Load) 0,65% -72,03% 4,61
Zwt=2 (23,91% of Peak Load) 1,41% -68,19% 5,08
Zwt=3 (35,87% of Peak Load) 2,95% -65,14% 5,55
(39,95% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 5,24% -62,83% 6,03
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,12% -61,11% 6,50
Zwt=6 (71,74% of Peak Load) 11,41% -59,81% 6,97
Zwt=7 (83,70% of Peak Load) 14,98% -58,79% 7,44
Zwt=8 (95,65% of Peak Load) 18,75% -57,96% 7,91
Zwt=1 (11,96% of Peak Load) 1,00% -70,27% 4,74
Zwt=2 (23,91% of Peak Load) 1,84% -66,52% 5,22
Zwt=3 (35,87% of Peak Load) 3,46% -63,54% 5,69
(44,38% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 5,81% -61,29% 6,16
'y o = 'y (]
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,73% -59,62% 6,63
Zwt=6 (71,74% of Peak Load) 12,06% -58,35% 7,10
Zwt=7 (83,70% of Peak Load) 15,67% -57,37% 7,58
Zwt=8 (95,65% of Peak Load) 19,46% -56,56% 8,05
Zwt=1 (11,96% of Peak Load) 1,45% -68,61% 4,88
Zwt=2 (23,91% of Peak Load) 2,38% -64,95% 5,35
Zwt=3 (35,87% of Peak Load) 4,07% -62,04% 5,82
(48,82% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 6,47% -59,84% 6,29
'y o = ) (]

Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 9,44% -58,22% 6,77
Zwt=6 (71,74% of Peak Load) 12,81% -56,99% 7,24
Zwt=7 (83,70% of Peak Load) 16,44% -56,04% 7,71
Zwt=8 (95,65% of Peak Load) 20,26% -55,25% 8,18
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Zwt=1 (11,96% of Peak Load) 2,01% -67,07% 5,01
Zwt=2 (23,91% of Peak Load) 3,04% -63,50% 5,49
Zwt=3 (35,87% of Peak Load) 4,79% -60,66% 5,96
(53,26% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 7,24% -58,51% 6,43
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 10,26% -56,93% 6,90
Zwt=6 (71,74% of Peak Load) 13,66% -55,74% 7,37
Zwt=7 (83,70% of Peak Load) 17,33% -54,81% 7,85
Zwt=8 (95,65% of Peak Load) 21,16% -54,05% 8,32
Zwt=1 (11,96% of Peak Load) 2,70% -65,65% 5,15
Zwt=2 (23,91% of Peak Load) 3,81% -62,17% 5,62
Zwt=3 (35,87% of Peak Load) 5,63% -59,39% 6,09
(57,70% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 8,13% -57,29% 6,56
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 11,19% -55,76% 7,04
Zwt=6 (71,74% of Peak Load) 14,62% -54,60% 7,51
Zwt=7 (83,70% of Peak Load) 18,31% -53,69% 7,98
Zwt=8 (95,65% of Peak Load) 22,17% -52,96% 8,45
Zwt=1 (11,96% of Peak Load) 3,52% -64,36% 5,28
Zwt=2 (23,91% of Peak Load) 4,71% -60,96% 5,76
Zwt=3 (35,87% of Peak Load) 6,58% -58,23% 6,23
(62,14% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 9,12% -56,18% 6,70
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 12,22% -54,68% 7,17
Zwt=6 (71,74% of Peak Load) 15,68% -53,55% 7,64
Zwt=7 (83,70% of Peak Load) 19,40% -52,67% 8,11
Zwt=8 (95,65% of Peak Load) 23,28% -51,95% 8,59
Zwt=1 (11,96% of Peak Load) 4,47% -63,21% 5,42
Zwt=2 (23,91% of Peak Load) 5,73% -59,87% 5,89
Zwt=3 (35,87% of Peak Load) 7,65% -57,20% 6,36
(66,58% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 10,24% -55,19% 6,83
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,36% -53,72% 7,31
Zwt=6 (71,74% of Peak Load) 16,85% -52,61% 7,78
Zwt=7 (83,70% of Peak Load) 20,59% -51,75% 8,25
Zwt=8 (95,65% of Peak Load) 24,48% -51,05% 8,72
Zwt=1 (11,96% of Peak Load) 5,53% -62,16% 5,55
Zwt=2 (23,91% of Peak Load) 6,85% -58,89% 6,02
Zwt=3 (35,87% of Peak Load) 8,83% -56,27% 6,50
(71,01% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 11,45% -54,29% 6,97
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 14,60% -52,85% 7,44
Zwt=6 (71,74% of Peak Load) 18,11% -51,77% 7,91
Zwt=7 (83,70% of Peak Load) 21,86% -50,92% 8,38
Zwt=8 (95,65% of Peak Load) 25,76% -50,23% 8,86
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Zwt=1 (11,96% of Peak Load) 6,70% -61,23% 5,69
Zwt=2 (23,91% of Peak Load) 8,08% -58,01% 6,16
Zwt=3 (35,87% of Peak Load) 10,09% -55,43% 6,63
(75,45% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 12,75% -53,49% 7,10
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 15,92% -52,07% 7,58
Zwt=6 (71,74% of Peak Load) 19,46% -51,00% 8,05
Zwt=7 (83,70% of Peak Load) 23,21% -50,17% 8,52
Zwt=8 (95,65% of Peak Load) 27,13% -49,49% 8,99
Zwt=1 (11,96% of Peak Load) 7,95% -60,37% 5,82
Zwt=2 (23,91% of Peak Load) 9,38% -57,21% 6,29
Zwt=3 (35,87% of Peak Load) 11,44% -54,67% 6,77
(79,89% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 14,13% -52,76% 7,24
» o = 'y 0
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 17,32% -51,36% 7,71
Zwt=6 (71,74% of Peak Load) 20,87% -50,32% 8,18
Zwt=7 (83,70% of Peak Load) 24,65% -49,49% 8,65
Zwt=8 (95,65% of Peak Load) 28,58% -48,83% 9,13
Zwt=1 (11,96% of Peak Load) 9,31% -59,62% 5,96
Zwt=2 (23,91% of Peak Load) 10,79% -56,51% 6,43
Zwt=3 (35,87% of Peak Load) 12,89% -54,01% 6,90
(84,33% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 15,60% -52,12% 7,37
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 18,81% -50,75% 7,84
Zwt=6 (71,74% of Peak Load) 22,38% -49,72% 8,32
Zwt=7 (83,70% of Peak Load) 26,17% -48,91% 8,79
Zwt=8 (95,65% of Peak Load) 30,11% -48,26% 9,26
Zwt=1 (11,96% of Peak Load) 10,76% -58,96% 6,09
Zwt=2 (23,91% of Peak Load) 12,29% -55,90% 6,56
Zwt=3 (35,87% of Peak Load) 14,41% -53,43% 7,04
(88,77% of L(m)=200 (18,12% of Zwt=4 (47,83% of Peak Load) 17,15% -51,57% 7,51
'y o = 'y (]
Peak Load Peak Load
eak Load) eak Load) Zwi=5 (59,78% of Peak Load) 20,38% -50,21% 7,98
Zwt=6 (71,74% of Peak Load) 23,96% -49,19% 8,45
Zwt=7 (83,70% of Peak Load) 27,76% -48,39% 8,92
Zwt=8 (95,65% of Peak Load) 31,72% -47,75% 9,40
Zwt=1 (11,96% of Peak Load) 0,056% -83,64% 5,13
Zwt=2 (23,91% of Peak Load) 0,46% -79,45% 5,60
Zwt=3 (35,87% of Peak Load) 1,63% -76,02% 6,07
(8,88% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 3,63% -73,43% 6,54
g o = ’ (]
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 6,27% 71,47% 7,02
Zwt=6 (71,74% of Peak Load) 9,32% -69,92% 7,49
Zwt=7 (83,70% of Peak Load) 12,66% -68,67% 7,96
Zwt=8 (95,65% of Peak Load) 16,23% -67,65% 8,43
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Zwt=1 (11,96% of Peak Load) 0,08% -81,56% 5,26
Zwt=2 (23,91% of Peak Load) 0,54% -77,42% 5,74
Zwt=3 (35,87% of Peak Load) 1,78% -74,07% 6,21
Zwt=4 (47,83% of Peak L 3,85% -71,55% ,
(13,32% of L(m)=300 (27,17% of (47,83% of Peak Load) § 5 6,68
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 6,55% -69,64% 715
Zwt=6 (71,74% of Peak Load) 9,64% -68,14% 7,62
Zwt=7 (83,70% of Peak Load) 13,02% -66,92% 8,10
Zwt=8 (95,65% of Peak Load) 16,64% -65,95% 8,57
Zwt=1 (11,96% of Peak Load) 0,12% -79,49% 5,40
Zwt=2 (23,91% of Peak Load) 0,65% -75,42% 5,87
Zwt=3 (35,87% of Peak Load) 1,97% -72,15% 6,34
=. 0, -
(17,75% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 4,11% 69,69% 6,81
Peak L Peak L
eak Load) eak Load) ZWt=5 (59,78% of Peak Load) 6,85% -67,84% 7,29
Zwt=6 (71,74% of Peak Load) 9,98% -66,37% 7,76
Zwt=7 (83,70% of Peak Load) 13,41% -65,21% 8,23
Zwt=8 (95,65% of Peak Load) 17,07% -64,27% 8,70
Zwt=1 (11,96% of Peak Load) 0,18% -77,45% 5,53
Zwt=2 (23,91% of Peak Load) 0,78% -73,45% 6,01
Zwt=3 (35,87% of Peak Load) 2,18% -70,26% 6,48
=, 0, % _ %
(22,19% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 4,39% 67,87 6,95
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 7,18% -66,06% 7,42
Zwt=6 (71,74% of Peak Load) 10,36% -64,65% 7,89
Zwt=7 (83,70% of Peak Load) 13,84% -63,54% 8,36
Zwit=8 (95,65% of Peak Load) 17,53% -62,63% 8,84
Zwt=1 (11,96% of Peak Load) 0,27% -75,43% 5,67
Zwt=2 (23,91% of Peak Load) 0,96% -71,52% 6,14
Zwt=3 (35,87% of Peak Load) 2,44% -68,41% 6,61
=. 0, -
(26,63% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 4,71% 66,08% 7,08
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 7,55% -64,33% 7,56
Zwt=6 (71,74% of Peak Load) 10,78% -62,97% 8,03
Zwt=7 (83,70% of Peak Load) 14,31% -61,90% 8,50
Zwt=8 (95,65% of Peak Load) 18,03% -61,03% 8,97
Zwt=1 (11,96% of Peak Load) 0,40% -73,46% 5,80
Zwt=2 (23,91% of Peak Load) 1,18% -69,64% 6,27
Zwt=3 (35,87% of Peak Load) 2,75% -66,61% 6,75
=, 0, -
(31,07% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 5,07% 64,34% 7,22
L L
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 7,97% -62,64% 7,69
Zwt=6 (71,74% of Peak Load) 11,25% -61,33% 8,16
Zwt=7 (83,70% of Peak Load) 14,82% -60,30% 8,63
Zwt=8 (95,65% of Peak Load) 18,57% -59,46% 9,11
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Zwt=1 (11,96% of Peak Load) 0,61% -71,56% 5,94
Zwt=2 (23,91% of Peak Load) 1,47% -67,82% 6,41
Zwt=3 (35,87% of Peak Load) 3,11% -64,87% 6,88
(35,51% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 5,50% -62,66% 7,35
1 o = ’ (]
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 8,45% -61,01% 7,83
Zwt=6 (71,74% of Peak Load) 11,78% -59,74% 8,30
Zwt=7 (83,70% of Peak Load) 15,38% -58,76% 8,77
Zwt=8 (95,65% of Peak Load) 19,16% -57,94% 9,24
Zwt=1 (11,96% of Peak Load) 0,89% -69,73% 6,07
Zwt=2 (23,91% of Peak Load) 1,84% -66,08% 6,54
Zwt=3 (35,87% of Peak Load) 3,55% -63,20% 7,02
(39,95% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 6,00% -61,06% 7,49
Peak L Peak L
eak Load) eak Load) ZWt=5 (59,78% of Peak Load) 9,00% -59,46% 7,96
Zwt=6 (71,74% of Peak Load) 12,37% -58,24% 8,43
Zwt=7 (83,70% of Peak Load) 16,01% -57,28% 8,90
Zwt=8 (95,65% of Peak Load) 19,82% -56,49% 9,38
Zwt=1 (11,96% of Peak Load) 1,27% -68,00% 6,21
Zwt=2 (23,91% of Peak Load) 2,30% -64,44% 6,68
Zwt=3 (35,87% of Peak Load) 4,09% -61,63% 7,15
(44,38% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 6,59% -59,54% 7,62
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 9,64% -57,99% 8,09
Zwt=6 (71,74% of Peak Load) 13,05% -56,81% 8,57
Zwt=7 (83,70% of Peak Load) 16,72% -55,88% 9,04
Zwt=8 (95,65% of Peak Load) 20,55% -55,12% 9,51
Zwt=1 (11,96% of Peak Load) 1,76% -66,38% 6,34
Zwt=2 (23,91% of Peak Load) 2,88% -62,91% 6,81
Zwt=3 (35,87% of Peak Load) 4,73% -60,17% 7,29
(48,82% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 7,29% -58,13% 7,76
Peak L
eak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,38% -56,63% 8,23
Zwt=6 (71,74% of Peak Load) 13,83% -55,48% 8,70
Zwt=7 (83,70% of Peak Load) 17,53% -54,58% 9,17
Zwt=8 (95,65% of Peak Load) 21,38% -53,84% 9,64
Zwt=1 (11,96% of Peak Load) 2,36% -64,89% 6,48
Zwt=2 (23,91% of Peak Load) 3,57% -61,50% 6,95
Zwt=3 (35,87% of Peak Load) 5,49% -58,82% 7,42
(53,26% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 8,10% -56,83% 7,89
Peak L L
eak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 11,24% -55,38% 8,36
Zwt=6 (71,74% of Peak Load) 14,72% -54,26% 8,84
Zwt=7 (83,70% of Peak Load) 18,44% -53,39% 9,31
Zwt=8 (95,65% of Peak Load) 22,32% -52,67% 9,78
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Zwt=1 (11,96% of Peak Load) 3,10% -63,51% 6,61
Zwt=2 (23,91% of Peak Load) 4,39% -60,21% 7,08
Zwt=3 (35,87% of Peak Load) 6,37% -57,59% 7,55
(57,70% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 9,02% -55,65% 8,03
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 12,20% -54,23% 8,50
Zwt=6 (71,74% of Peak Load) 15,71% -53,15% 8,97
ZWt=7 (83,70% of Peak Load) 19,46% -52,30% 9,44
Zwt=8 (95,65% of Peak Load) 23,36% -51,61% 9,91
Zwt=1 (11,96% of Peak Load) 3,97% -62,27% 6,75
Zwt=2 (23,91% of Peak Load) 5,33% -59,04% 7,22
Zwt=3 (35,87% of Peak Load) 7,36% -56,48% 7,69
(62,14% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 10,06% -54,58% 8,16
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,26% -53,19% 8,63
Zwt=6 (71,74% of Peak Load) 16,81% -52,14% 9,11
Zwt=7 (83,70% of Peak Load) 20,58% -51,31% 9,58
Zwt=8 (95,65% of Peak Load) 24,49% -50,63% 10,05
Zwt=1 (11,96% of Peak Load) 4,97% -61,17% 6,88
Zwt=2 (23,91% of Peak Load) 6,39% -57,99% 7,35
Zwt=3 (35,87% of Peak Load) 8,47% -55,48% 7,82
(66,58% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 11,21% -53,62% 8,30
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 14,44% -52,27% 8,77
Zwt=6 (71,74% of Peak Load) 18,01% -51,24% 9,24
Zwt=7 (83,70% of Peak Load) 21,79% -50,42% 9,71
Zwt=8 (95,65% of Peak Load) 25,72% -49,76% 10,18
Zwt=1 (11,96% of Peak Load) 6,07% -60,17% 7,02
Zwt=2 (23,91% of Peak Load) 7,55% -57,05% 7,49
Zwt=3 (35,87% of Peak Load) 9,68% -54,59% 7,96
(71,01% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 12,45% -52,76% 8,43
' - ’ 0
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,71% -51,43% 8,90
Zwt=6 (71,74% of Peak Load) 19,30% -50,42% 9,37
Zwt=7 (83,70% of Peak Load) 23,10% -49,62% 9,85
Zwt=8 (95,65% of Peak Load) 27,04% -48,97% 10,32
Zwt=1 (11,96% of Peak Load) 7,28% -59,27% 7,15
Zwt=2 (23,91% of Peak Load) 8,81% -56,20% 7,62
Zwt=3 (35,87% of Peak Load) 10,98% -53,78% 8,09
(75,45% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 13,78% -51,99% 8,57
) = » (]

Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 17,07% -50,67% 9,04
Zwt=6 (71,74% of Peak Load) 20,67% -49,68% 9,51
Zwt=7 (83,70% of Peak Load) 24,48% -48,90% 9,98
Zwt=8 (95,65% of Peak Load) 28,44% -48,26% 10,45
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Zwt=1 (11,96% of Peak Load) 8,58% -58,46% 7,28
Zwt=2 (23,91% of Peak Load) 10,16% -55,45% 7,76
Zwt=3 (35,87% of Peak Load) 12,37% -53,06% 8,23
(79,89% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 15,20% -51,30% 8,70
» o = ’ (]
Peak Load) Peak Load) ZwWt=5 (59,78% of Peak Load) 18,51% -50,01% 9,17
Zwt=6 (71,74% of Peak Load) 22,13% -49,03% 9,64
Zwt=7 (83,70% of Peak Load) 25,95% -48,26% 10,12
Zwt=8 (95,65% of Peak Load) 29,92% -47,64% 10,59
Zwt=1 (11,96% of Peak Load) 9,98% -57,76% 7,42
Zwt=2 (23,91% of Peak Load) 11,61% -54,80% 7,89
Zwt=3 (35,87% of Peak Load) 13,85% -52,44% 8,36
(84,33% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 16,70% -50,70% 8,84
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 20,03% -49,43% 9,31
Zwt=6 (71,74% of Peak Load) 23,67% -48,47% 9,78
Zwt=7 (83,70% of Peak Load) 27,50% -47,71% 10,25
Zwt=8 (95,65% of Peak Load) 31,48% -47,09% 10,72
Zwt=1 (11,96% of Peak Load) 11,46% -57,13% 7,55
Zwt=2 (23,91% of Peak Load) 13,14% -54,21% 8,03
Zwt=3 (35,87% of Peak Load) 15,41% -51,89% 8,50
(88,77% of L(m)=300 (27,17% of Zwt=4 (47,83% of Peak Load) 18,28% -50,16% 8,97
'y cl = ’ (]
Peak Load Peak Load
eak Load) eak Load) Zwi=5 (59,78% of Peak Load) 21,62% -48,91% 9,44
Zwt=6 (71,74% of Peak Load) 25,27% -47,96% 9,91
Zwt=7 (83,70% of Peak Load) 29,12% -47,21% 10,39
Zwt=8 (95,65% of Peak Load) 33,11% -46,61% 10,86
Zwt=1 (11,96% of Peak Load) 0,21% -81,26% 6,59
Zwt=2 (23,91% of Peak Load) 0,80% -77,26% 7,06
Zwt=3 (35,87% of Peak Load) 2,17% -74,03% 7,54
(8,88% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 4,34% -71,60% 8,01
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 7,08% -69,75% 8,48
Zwt=6 (71,74% of Peak Load) 10,21% -68,28% 8,95
Zwt=7 (83,70% of Peak Load) 13,60% -67,07% 9,42
Zwt=8 (95,65% of Peak Load) 17,23% -66,11% 9,89
Zwt=1 (11,96% of Peak Load) 0,26% -79,20% 6,73
Zwt=2 (23,91% of Peak Load) 0,90% -75,25% 7,20
Zwt=3 (35,87% of Peak Load) 2,34% -72,09% 7,67
(13,32% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 4,58% -69,73% 8,14
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 7,37% -67,93% 8,61
Zwt=6 (71,74% of Peak Load) 10,54% -66,50% 9,09
Zwt=7 (83,70% of Peak Load) 13,98% -65,35% 9,56
Zwt=8 (95,65% of Peak Load) 17,64% -64,42% 10,03
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Zwt=1 (11,96% of Peak Load) 0,32% -77,15% 6,86
Zwt=2 (23,91% of Peak Load) 1,03% -73,27% 7,33
Zwt=3 (35,87% of Peak Load) 2,54% -70,19% 7,80
(17,75% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 4,85% -67,90% 8,28
’ o = )y (]
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 7,68% -66,14% 8,75
Zwt=6 (71,74% of Peak Load) 10,89% -64,75% 9,22
Zwt=7 (83,70% of Peak Load) 14,39% -63,65% 9,69
Zwt=8 (95,65% of Peak Load) 18,09% -62,76% 10,16
Zwt=1 (11,96% of Peak Load) 0,40% -75,13% 7,00
Zwt=2 (23,91% of Peak Load) 1,18% -71,32% 7,47
Zwt=3 (35,87% of Peak Load) 2,78% -68,32% 7,94
(22,19% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 5,14% -66,09% 8,41
Peak L Peak L
eak Load) eak Load) ZWt=5 (59,78% of Peak Load) 8,03% -64,38% 8,88
Zwt=6 (71,74% of Peak Load) 11,29% -63,05% 9,36
Zwt=7 (83,70% of Peak Load) 14,83% -61,99% 9,83
Zwt=8 (95,65% of Peak Load) 18,57% -61,13% 10,30
Zwt=1 (11,96% of Peak Load) 0,50% -73,13% 7,13
Zwt=2 (23,91% of Peak Load) 1,38% -69,41% 7,60
Zwt=3 (35,87% of Peak Load) 3,05% -66,49% 8,07
(26,63% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 5,48% -64,32% 8,55
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,42% -62,66% 9,02
Zwt=6 (71,74% of Peak Load) 11,73% -61,38% 9,49
Zwt=7 (83,70% of Peak Load) 15,31% -60,36% 9,96
Zwt=8 (95,65% of Peak Load) 19,08% -59,53% 10,43
Zwt=1 (11,96% of Peak Load) 0,67% -71,19% 7,27
Zwt=2 (23,91% of Peak Load) 1,63% -67,55% 7,74
Zwt=3 (35,87% of Peak Load) 3,38% -64,71% 8,21
(31,07% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 5,86% -62,59% 8,68
Peak L
eak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,86% -60,99% 9,15
Zwt=6 (71,74% of Peak Load) 12,21% -59,75% 9,62
Zwt=7 (83,70% of Peak Load) 15,84% -58,78% 10,10
Zwt=8 (95,65% of Peak Load) 19,63% -57,98% 10,57
Zwt=1 (11,96% of Peak Load) 0,91% -69,32% 7,40
Zwt=2 (23,91% of Peak Load) 1,94% -65,76% 7,87
Zwt=3 (35,87% of Peak Load) 3,77% -62,99% 8,34
(35,51% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 6,31% -60,94% 8,82
Peak L L
eak Load) Peak Load) ZWi=5 (59,78% of Peak Load) 9,36% -59,39% 9,29
Zwt=6 (71,74% of Peak Load) 12,76% -58,20% 9,76
Zwt=7 (83,70% of Peak Load) 16,42% -57,26% 10,23
Zwt=8 (95,65% of Peak Load) 20,24% -56,49% 10,70
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Zwt=1 (11,96% of Peak Load) 1,21% -67,52% 7,53
Zwt=2 (23,91% of Peak Load) 2,34% -64,05% 8,01
Zwt=3 (35,87% of Peak Load) 4,24% -61,35% 8,48
(30,95% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 6,84% -59,36% 8,95
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 9,93% -57,36% 9,42
Zwt=6 (71,74% of Peak Load) 13,38% -56,71% 9,89
Zwt=7 (83,70% of Peak Load) 17,07% -55,81% 10,37
Zwt=8 (95,65% of Peak Load) 20,92% -55,06% 10,84
Zwt=1 (11,96% of Peak Load) 1,63% -65,82% 7,67
Zwt=2 (23,91% of Peak Load) 2,84% -62,44% 8,14
Zwt=3 (35,87% of Peak Load) 4,81% -59,82% 8,61
(44,38% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 7,46% -57,87% 9,09
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,60% -56,42% 9,56
Zwt=6 (71,74% of Peak Load) 14,09% -55,31% 10,03
Zwt=7 (83,70% of Peak Load) 17,81% -54,44% 10,50
Zwt=8 (95,65% of Peak Load) 21,68% -53,71% 10,97
Zwt=1 (11,96% of Peak Load) 2,15% -64,25% 7,80
Zwt=2 (23,91% of Peak Load) 3,45% -60,94% 8,28
Zwt=3 (35,87% of Peak Load) 5,49% -58,39% 8,75
(48,82% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 8,19% -56,50% 9,22
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 11,38% -55,09% 9,69
Zwt=6 (71,74% of Peak Load) 14,91% -54,02% 10,16
Zwt=7 (83,70% of Peak Load) 18,65% -53,17% 10,64
Zwt=8 (95,65% of Peak Load) 22,55% -52,47% 11,11
Zwt=1 (11,96% of Peak Load) 2,81% -62,80% 7,94
Zwt=2 (23,91% of Peak Load) 4,18% -59,57% 8,41
Zwt=3 (35,87% of Peak Load) 6,29% -57,08% 8,88
(53,26% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 9,04% -55,24% 9,35
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 12,27% -53,88% 9,83
Zwt=6 (71,74% of Peak Load) 15,83% -52,84% 10,30
Zwt=7 (83,70% of Peak Load) 19,60% -52,01% 10,77
Zwt=8 (95,65% of Peak Load) 23,52% -51,33% 11,24
Zwt=1 (11,96% of Peak Load) 3,59% -61,47% 8,07
Zwt=2 (23,91% of Peak Load) 5,05% -58,33% 8,55
Zwt=3 (35,87% of Peak Load) 7,20% -55,89% 9,02
(57,70% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 10,00% -54,09% 9,49
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 13,27% 52,77% 9,96
Zwt=6 (71,74% of Peak Load) 16,85% -51,76% 10,43
Zwt=7 (83,70% of Peak Load) 20,65% -50,95% 10,91
Zwt=8 (95,65% of Peak Load) 24,58% -50,29% 11,38
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Zwt=1 (11,96% of Peak Load) 4,51% -60,28% 8,21
Zwt=2 (23,91% of Peak Load) 6,03% -57,20% 8,68
Zwt=3 (35,87% of Peak Load) 8,23% -54,82% 9,15
(62,14% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 11,07% -53,06% 9,62
-y o m)= )y ()

Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 14,37% -51,76% 10,10
Zwt=6 (71,74% of Peak Load) 17,98% -50,78% 10,57
Zwt=7 (83,70% of Peak Load) 21,79% -49,99% 11,04
Zwt=8 (95,65% of Peak Load) 25,74% -49,35% 11,51
Zwt=1 (11,96% of Peak Load) 5,55% -59,22% 8,34
Zwt=2 (23,91% of Peak Load) 7,13% -56,20% 8,82
Zwt=3 (35,87% of Peak Load) 9,38% -53,86% 9,29
(66,58% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 12,26% -52,14% 9,76

Peak L Peak L
eak Load) eak Load) Zwt=5 (59,78% of Peak Load) 15,59% -50,87% 10,23
Zwt=6 (71,74% of Peak Load) 19,22% -49,91% 10,70
Zwt=7 (83,70% of Peak Load) 23,04% -49,14% 11,17
Zwt=8 (95,65% of Peak Load) 27,01% -48,51% 11,65
Zwt=1 (11,96% of Peak Load) 6,70% -58,26% 8,48
Zwt=2 (23,91% of Peak Load) 8,33% -55,30% 8,95
Zwt=3 (35,87% of Peak Load) 10,63% -53,00% 9,42
(71,01% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 13,53% -51,31% 9,89

Peak L Peak L
eak Load) eak Load) Zwt=5 (59,78% of Peak Load) 16,89% -50,07% 10,37
Zwt=6 (71,74% of Peak Load) 20,54% -49,12% 10,84
Zwt=7 (83,70% of Peak Load) 24,37% -48,36% 11,31
Zwt=8 (95,65% of Peak Load) 28,35% -47,75% 11,78
Zwt=1 (11,96% of Peak Load) 7,94% -57,40% 8,61
Zwt=2 (23,91% of Peak Load) 9,63% -54,49% 9,08
Zwt=3 (35,87% of Peak Load) 11,97% -52,23% 9,56
(75,45% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 14,90% -50,57% 10,03

Peak L Peak L
eak Load) eak Load) ZWt=5 (59,78% of Peak Load) 18,27% -49,35% 10,50
Zwt=6 (71,74% of Peak Load) 21,94% -48,42% 10,97
Zwt=7 (83,70% of Peak Load) 25,79% -47,67% 11,44
Zwt=8 (95,65% of Peak Load) 29,78% -47,07% 11,92
Zwt=1 (11,96% of Peak Load) 9,29% -56,64% 8,75
Zwt=2 (23,91% of Peak Load) 11,02% -53,78% 9,22
Zwt=3 (35,87% of Peak Load) 13,40% -51,55% 9,69
(79,89% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 16,36% -49,92% 10,16

L L
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 19,75% -48,72% 10,64
Zwt=6 (71,74% of Peak Load) 23,43% -47,80% 11,11
Zwt=7 (83,70% of Peak Load) 27,29% -47,07% 11,58
Zwt=8 (95,65% of Peak Load) 31,30% -46,48% 12,05
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Zwt=1 (11,96% of Peak Load) 10,73% -55,97% 8,88
Zwt=2 (23,91% of Peak Load) 12,51% -53,15% 9,35
Zwt=3 (35,87% of Peak Load) 14,91% -50,96% 9,83
(84,33% of L(m)=400 (36,23% of Zwt=4 (47,83% of Peak Load) 17,89% -49,35% 10,30
'y o = )y (]
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 21,30% -48,16% 10,77
Zwt=6 (71,74% of Peak Load) 24,99% -47,26% 11,24
Zwt=7 (83,70% of Peak Load) 28,87% -46,54% 11,71
Zwt=8 (95,65% of Peak Load) 32,89% -45,96% 12,19
Zwt=1 (11,96% of Peak Load) 12,24% -55,38% 9,02
Zwt=2 (23,91% of Peak Load) 14,06% -52,60% 9,49
Zwt=3 (35,87% of Peak Load) 16,49% -50,43% 9,96
(88,77% of L(m)=200 (36,23% of Zwt=4 (47,83% of Peak Load) 19,49% -48,84% 10,43
Peak Load Peak Load
) ) Zwt=5 (59,78% of Peak Load) 22,92% -47,67% 10,90
Zwt=6 (71,74% of Peak Load) 26,62% -46,78% 11,38
Zwt=7 (83,70% of Peak Load) 30,50% -46,07% 11,85
Zwt=8 (95,65% of Peak Load) 34,53% -45,50% 12,32
Zwt=1 (11,96% of Peak Load) 0,46% -78,98% 8,05
Zwt=2 (23,91% of Peak Load) 1,24% -75,16% 8,53
Zwt=3 (35,87% of Peak Load) 2,79% -72,11% 9,00
(8,88% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 5,10% -69,82% 9,47
Peak L
eak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 7,93% -68,06% 9,94
Zwt=6 (71,74% of Peak Load) 11,12% -66,66% 10,41
Zwt=7 (83,70% of Peak Load) 14,58% -65,52% 10,89
Zwt=8 (95,65% of Peak Load) 18,25% -64,60% 11,36
Zwt=1 (11,96% of Peak Load) 0,52% -76,93% 8,19
Zwt=2 (23,91% of Peak Load) 1,35% -73,16% 8,66
Zwt=3 (35,87% of Peak Load) 2,98% -70,20% 9,13
(13,32% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 5,35% -67,97% 9,60
Peak L
eak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,23% -66,26% 10,08
Zwt=6 (71,74% of Peak Load) 11,47% -64,90% 10,55
Zwt=7 (83,70% of Peak Load) 14,97% -63,81% 11,02
Zwt=8 (95,65% of Peak Load) 18,68% -62,92% 11,49
Zwt=1 (11,96% of Peak Load) 0,60% -74,90% 8,32
Zwt=2 (23,91% of Peak Load) 1,49% -71,20% 8,80
Zwt=3 (35,87% of Peak Load) 3,20% -68,31% 9,27
(17,75% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 5,64% -66,15% 9,74
’ = ) (]
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,56% -64,48% 10,21
Zwt=6 (71,74% of Peak Load) 11,84% -63,17% 10,68
Zwt=7 (83,70% of Peak Load) 15,40% -62,13% 11,15
Zwt=8 (95,65% of Peak Load) 19,14% -61,27% 11,63
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Zwt=1 (11,96% of Peak Load) 0,70% -72,89% 8,46
Zwt=2 (23,91% of Peak Load) 1,67% -69,27% 8,93
Zwt=3 (35,87% of Peak Load) 3,45% -66,46% 9,40
(22,19% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 5,95% -64,36% 9,87
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 8,92% -62,74% 10,35
Zwt=6 (71,74% of Peak Load) 12,26% -61,48% 10,82
Zwt=7 (83,70% of Peak Load) 15,85% -60,48% 11,29
Zwt=8 (95,65% of Peak Load) 19,63% -59,66% 11,76
Zwt=1 (11,96% of Peak Load) 0,83% -70,92% 8,59
Zwt=2 (23,91% of Peak Load) 1,88% -67,38% 9,06
Zwt=3 (35,87% of Peak Load) 3,75% -64,65% 9,54
(26,63% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 6,30% -62,60% 10,01
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 9,33% -61,03% 10,48
Zwt=6 (71,74% of Peak Load) 12,71% -59,82% 10,95
Zwt=7 (83,70% of Peak Load) 16,35% -58,86% 11,42
Zwt=8 (95,65% of Peak Load) 20,15% -58,07% 11,90
Zwt=1 (11,96% of Peak Load) 1,02% -69,00% 8,73
Zwt=2 (23,91% of Peak Load) 2,16% -65,55% 9,20
Zwt=3 (35,87% of Peak Load) 4,10% -62,89% 9,67
(31,07% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 6,70% -60,90% 10,14
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 9,79% -59,39% 10,62
Zwt=6 (71,74% of Peak Load) 13,21% -58,22% 11,09
Zwt=7 (83,70% of Peak Load) 16,89% -57,30% 11,56
Zwit=8 (95,65% of Peak Load) 20,73% -56,54% 12,03
Zwt=1 (11,96% of Peak Load) 1,29% -67,16% 8,86
Zwt=2 (23,91% of Peak Load) 2,50% -63,78% 9,33
Zwt=3 (35,87% of Peak Load) 4,51% -61,20% 9,81
(35,51% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 7,18% -59,27% 10,28
Peak L
eak Load) Peak Load) Zt=5 (59,78% of Peak Load) 10,31% 57,81% 10,75
Zwt=6 (71,74% of Peak Load) 13,79% -56,69% 11,22
Zwt=7 (83,70% of Peak Load) 17,50% -55,80% 11,69
Zwt=8 (95,65% of Peak Load) 21,36% -55,07% 12,17
Zwt=1 (11,96% of Peak Load) 1,63% -65,40% 9,00
Zwt=2 (23,91% of Peak Load) 2,93% -62,10% 9,47
Zwt=3 (35,87% of Peak Load) 5,02% -59,59% 9,94
(39,95% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 7,74% -57,72% 10,41
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,92% -56,31% 10,88
Zwt=6 (71,74% of Peak Load) 14,44% -55,23% 11,36
Zwt=7 (83,70% of Peak Load) 18,18% -54,37% 11,83
Zwt=8 (95,65% of Peak Load) 22,07% -53,67% 12,30
[Ttuxiokn Epyacia T'ewpylog A. Nopkog XeAlda 67




Zwt=1 (11,96% of Peak Load) 2,08% -63,74% 9,13
Zwt=2 (23,91% of Peak Load) 3,47% -60,53% 9,60
Zwt=3 (35,87% of Peak Load) 5,62% -58,09% 10,08
(44,38% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 8,39% -56,27% 10,55
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 11,62% -54,90% 11,02
Zwt=6 (71,74% of Peak Load) 15,18% -53,86% 11,49
Zwt=7 (83,70% of Peak Load) 18,94% -53,03% 11,96
Zwt=8 (95,65% of Peak Load) 22,86% -52,36% 12,44
Zwt=1 (11,96% of Peak Load) 2,65% -62,20% 9,27
Zwt=2 (23,91% of Peak Load) 4,12% -59,08% 9,74
Zwt=3 (35,87% of Peak Load) 6,34% -56,70% 10,21
(48,82% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 9,16% -54,93% 10,68
'y o = 'y 0
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 12,43% -53,61% 11,15
Zwt=6 (71,74% of Peak Load) 16,02% -52,60% 11,63
Zwt=7 (83,70% of Peak Load) 19,82% -51,80% 12,10
Zwt=8 (95,65% of Peak Load) 23,76% -51,14% 12,57
Zwt=1 (11,96% of Peak Load) 3,35% -60,80% 9,40
Zwt=2 (23,91% of Peak Load) 4,90% -57,76% 9,87
Zwt=3 (35,87% of Peak Load) 7,18% -55,44% 10,35
(53,26% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 10,05% -53,71% 10,82
» o = 'y (]
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 13,36% -52,43% 11,29
Zwt=6 (71,74% of Peak Load) 16,98% -51,46% 11,76
Zwt=7 (83,70% of Peak Load) 20,80% -50,68% 12,23
Zwt=8 (95,65% of Peak Load) 24,76% -50,04% 12,70
Zwt=1 (11,96% of Peak Load) 4,18% -59,53% 9,54
Zwt=2 (23,91% of Peak Load) 5,81% -56,55% 10,01
Zwt=3 (35,87% of Peak Load) 8,13% -54,29% 10,48
(57,70% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 11,05% -52,60% 10,95
’ o = )y (]
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,40% -51,36% 11,82
Zwt=6 (71,74% of Peak Load) 18,04% -50,41% 11,90
Zwt=7 (83,70% of Peak Load) 21,88% -49,65% 12,37
Zwt=8 (95,65% of Peak Load) 25,85% -49,03% 12,84
Zwt=1 (11,96% of Peak Load) 5,14% -58,38% 9,67
Zwt=2 (23,91% of Peak Load) 6,83% -55,47% 10,14
Zwt=3 (35,87% of Peak Load) 9,20% -53,25% 10,61
(62,14% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 12,15% -51,61% 11,09
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,53% -50,39% 11,56
Zwt=6 (71,74% of Peak Load) 19,20% -49,46% 12,03
Zwt=7 (83,70% of Peak Load) 23,06% -48,72% 12,50
Zwt=8 (95,65% of Peak Load) 27,05% -48,12% 12,97
[Ttuxiokn Epyacia T'ewpylog A. Nopkog YeAlda 68




Zwt=1 (11,96% of Peak Load) 6,22% -57,36% 9,81
Zwt=2 (23,91% of Peak Load) 7,97% -54,51% 10,28
Zwt=3 (35,87% of Peak Load) 10,39% -52,33% 10,75
(66,58% of L{m}=500 (45,29% of Zwt=4 (47,83% of Peak Load) 13,38% -50,72% 11,22
'y o = )y (]
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 16,78% -49,53% 11,69
Zwt=6 (71,74% of Peak Load) 20,47% -48,62% 12,17
Zwt=7 (83,70% of Peak Load) 24,34% -47,90% 12,64
Zwt=8 (95,65% of Peak Load) 28,34% -47,31% 13,11
Zwt=1 (11,96% of Peak Load) 7,41% -56,44% 9,94
Zwt=2 (23,91% of Peak Load) 9,21% -53,64% 10,41
Zwt=3 (35,87% of Peak Load) 11,67% -51,50% 10,88
(71,01% of L{m}=500 (45,29% of Zwt=4 (47,83% of Peak Load) 14,69% -49,93% 11,36
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 18,12% -48,76% 11,83
Zwt=6 (71,74% of Peak Load) 21,82% -47,87% 12,30
Zwt=7 (83,70% of Peak Load) 25,70% -47,15% 12,77
Zwt=8 (95,65% of Peak Load) 29,72% -46,57% 13,24
Zwt=1 (11,96% of Peak Load) 8,71% -55,62% 10,08
Zwt=2 (23,91% of Peak Load) 10,55% -52,87% 10,55
Zwt=3 (35,87% of Peak Load) 13,05% -50,77% 11,02
(75,45% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 16,09% -49,22% 11,49
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 19,54% -48,08% 11,96
Zwt=6 (71,74% of Peak Load) 23,26% -47,20% 12,43
Zwt=7 (83,70% of Peak Load) 27,15% -46,50% 12,91
Zwt=8 (95,65% of Peak Load) 31,18% -45,93% 13,38
Zwt=1 (11,96% of Peak Load) 10,09% -54,90% 10,21
Zwt=2 (23,91% of Peak Load) 11,98% -52,20% 10,68
Zwt=3 (35,87% of Peak Load) 14,51% -50,13% 11,15
(79,89% of L{m}=500 (45,29% of Zwt=4 (47,83% of Peak Load) 17,58% -48,60% 11,63
Peak L

eak Load) Peak Load) Zt=5 (59,78% of Peak Load) 21,04% -47,48% 12,10
Zwt=6 (71,74% of Peak Load) 24,78% -46,61% 12,57
Zwt=7 (83,70% of Peak Load) 28,68% -45,92% 13,04
Zwt=8 (95,65% of Peak Load) 32,72% -45,37% 13,51
Zwt=1 (11,96% of Peak Load) 11,56% -54,27% 10,34
Zwt=2 (23,91% of Peak Load) 13,49% -51,61% 10,82
Zwt=3 (35,87% of Peak Load) 16,05% -49,57% 11,29
(84,33% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 19,14% -48,06% 11,76
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 22,62% -46,95% 12,23
ZWt=6 (71,74% of Peak Load) 26,36% -46,09% 12,70
Zwt=7 (83,70% of Peak Load) 30,28% -45,41% 13,18
Zwt=8 (95,65% of Peak Load) 34,33% -44,87% 13,65
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Zwt=1 (11,96% of Peak Load) 13,10% -53,70% 10,48
Zwt=2 (23,91% of Peak Load) 15,07% -51,07% 10,95
Zwt=3 (35,87% of Peak Load) 17,65% -49,06% 11,42
(88,77% of L(m)=500 (45,29% of Zwt=4 (47,83% of Peak Load) 20,76% -47,57% 11,90
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 24,25% -46,47% 12,37
Zwt=6 (71,74% of Peak Load) 28,01% -45,63% 12,84
Zwt=7 (83,70% of Peak Load) 31,93% -44,96% 13,31
Zwt=8 (95,65% of Peak Load) 35,99% -44,43% 13,78
Zwt=1 (11,96% of Peak Load) 0,80% -76,78% 9,52
Zwt=2 (23,91% of Peak Load) 1,76% -73,14% 9,99
Zwt=3 (35,87% of Peak Load) 3,48% -70,27% 10,46
(8,88% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 5,90% -68,09% 10,93
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 8,82% -66,42% 11,40
Zwt=6 (71,74% of Peak Load) 12,08% -65,08% 11,88
Zwt=7 (83,70% of Peak Load) 15,59% -64,00% 12,35
Zwt=8 (95,65% of Peak Load) 19,32% -63,13% 12,82
Zwt=1 (11,96% of Peak Load) 0,87% -74,75% 9,65
Zwt=2 (23,91% of Peak Load) 1,88% -71,16% 10,12
Zwt=3 (35,87% of Peak Load) 3,69% -68,37% 10,59
(13,32% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 6,17% -66,25% 11,07
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 9,14% -64,63% 11,54
Zwt=6 (71,74% of Peak Load) 12,44% -63,34% 12,01
Zwt=7 (83,70% of Peak Load) 16,00% -62,30% 12,48
Zwt=8 (95,65% of Peak Load) 19,76% -61,46% 12,95
Zwt=1 (11,96% of Peak Load) 0,97% -72,73% 9,79
Zwt=2 (23,91% of Peak Load) 2,04% -69,21% 10,26
Zwt=3 (35,87% of Peak Load) 3,92% -66,50% 10,73
(17,75% of L(m)=600 (58,35% of Zwt=4 (47,83% of Peak Load) 6,47% -64,45% 11,20
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 9,48% -62,36% 11,67
Zwt=6 (71,74% of Peak Load) 12,83% -61,62% 12,15
Zwt=7 (83,70% of Peak Load) 16,44% -60,63% 12,62
Zwt=8 (95,65% of Peak Load) 20,23% -59,83% 13,09
Zwt=1 (11,96% of Peak Load) 1,09% -70,74% 9,92
Zwt=2 (23,91% of Peak Load) 2,24% -67,30% 10,39
Zwt=3 (35,87% of Peak Load) 4,20% -64,67% 10,86
(22,19% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 6,80% -62,67% 11,34
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 9,86% -61,14% 11,81
Zwt=6 (71,74% of Peak Load) 13,27% -59,95% 12,28
Zwt=7 (83,70% of Peak Load) 16,91% -59,00% 12,75
Zwt=8 (95,65% of Peak Load) 20,73% -58,22% 13,22
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Zwt=1 (11,96% of Peak Load) 1,24% -68,79% 10,06
Zwt=2 (23,91% of Peak Load) 2,48% -65,44% 10,53
Zwt=3 (35,87% of Peak Load) 4,52% -62,88% 11,00
(26,63% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 7,17% -60,94% 11,47
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 10,29% -59,46% 11,94
Zwt=6 (71,74% of Peak Load) 13,74% -58,31% 12,41
Zwt=7 (83,70% of Peak Load) 17,42% -57,40% 12,89
Zwt=8 (95,65% of Peak Load) 21,27% -56,66% 13,36
Zwt=1 (11,96% of Peak Load) 1,46% -66,91% 10,19
Zwt=2 (23,91% of Peak Load) 2,78% -63,63% 10,66
Zwt=3 (35,87% of Peak Load) 4,89% -61,15% 11,13
(31,07% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 7,60% -59,26% 11,61
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,77% -57,83% 12,08
Zwt=6 (71,74% of Peak Load) 14,27% -56,74% 12,55
ZWt=7 (83,70% of Peak Load) 17,99% -55,86% 13,02
Zwt=8 (95,65% of Peak Load) 21,87% -55,15% 13,49
Zwt=1 (11,96% of Peak Load) 1,76% -65,10% 10,32
Zwt=2 (23,91% of Peak Load) 3,16% -61,90% 10,80
Zwt=3 (35,87% of Peak Load) 5,34% -59,49% 11,27
(35,51% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 8,11% -57,66% 11,74
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 11,33% -56,28% 12,21
Zwt=6 (71,74% of Peak Load) 14,87% -55,23% 12,68
Zwt=7 (83,70% of Peak Load) 18,62% -54,39% 13,16
Zwt=8 (95,65% of Peak Load) 22,53% -53,70% 13,63
Zwt=1 (11,96% of Peak Load) 2,13% -63,36% 10,46
Zwt=2 (23,91% of Peak Load) 3,62% -60,26% 10,93
Zwt=3 (35,87% of Peak Load) 5,87% -57,91% 11,40
(39,95% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 8,70% -56,14% 11,88
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 11,96% 54,81% 12,35
Zwt=6 (71,74% of Peak Load) 15,55% -53,80% 12,82
Zwt=7 (83,70% of Peak Load) 19,33% -52,99% 13,29
Zwt=8 (95,65% of Peak Load) 23,27% -52,33% 13,76
Zwt=1 (11,96% of Peak Load) 2,62% -61,74% 10,59
Zwt=2 (23,91% of Peak Load) 4,20% -58,73% 11,07
Zwt=3 (35,87% of Peak Load) 6,51% -56,45% 11,54
(44,38% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 9,38% -54,72% 12,01
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 12,70% -53,44% 12,48
Zwt=6 (71,74% of Peak Load) 16,32% -52,47% 12,95
Zwt=7 (83,70% of Peak Load) 20,13% -51,68% 13,43
Zwt=8 (95,65% of Peak Load) 24,09% -51,05% 13,90
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Zwt=1 (11,96% of Peak Load) 3,24% -60,26% 10,73
Zwt=2 (23,91% of Peak Load) 4,90% -57,32% 11,20
Zwt=3 (35,87% of Peak Load) 7,27% -55,10% 11,67
(48,82% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 10,19% -53,42% 12,14
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 13,55% -52,19% 12,62
Zwt=6 (71,74% of Peak Load) 17,20% -51,24% 13,09
Zwt=7 (83,70% of Peak Load) 21,04% -50,49% 13,56
Zwt=8 (95,65% of Peak Load) 25,02% -49,87% 14,03
Zwt=1 (11,96% of Peak Load) 4,00% -58,91% 10,86
Zwt=2 (23,91% of Peak Load) 5,72% -56,04% 11,34
Zwt=3 (35,87% of Peak Load) 8,15% -53,88% 11,81
(53,26% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 11,12% -52,25% 12,28
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 14,52% -51,05% 12,75
Zwt=6 (71,74% of Peak Load) 18,19% -50,13% 13,22
ZWt=7 (83,70% of Peak Load) 22,05% -49,39% 13,70
Zwt=8 (95,65% of Peak Load) 26,05% -48,79% 14,17
Zwt=1 (11,96% of Peak Load) 4,87% -57,67% 11,00
Zwt=2 (23,91% of Peak Load) 6,66% -54,88% 11,47
Zwt=3 (35,87% of Peak Load) 9,14% -52,76% 11,94
(57,70% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 12,15% -51,18% 12,41
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,58% -50,01% 12,89
Zwt=6 (71,74% of Peak Load) 19,28% -49,11% 13,36
Zwt=7 (83,70% of Peak Load) 23,16% -48,40% 13,83
Zwt=8 (95,65% of Peak Load) 27,18% -47,82% 14,30
Zwt=1 (11,96% of Peak Load) 5,87% -56,57% 11,13
Zwt=2 (23,91% of Peak Load) 7,73% -53,84% 11,61
Zwt=3 (35,87% of Peak Load) 10,25% -51,76% 12,08
(62,14% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 13,30% -50,22% 12,55
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 16,76% -49,08% 13,02
Zwt=6 (71,74% of Peak Load) 20,48% -48,20% 13,49
Zwt=7 (83,70% of Peak Load) 24,37% -47,50% 13,96
Zwt=8 (95,65% of Peak Load) 28,40% -46,94% 14,44
Zwt=1 (11,96% of Peak Load) 6,99% -55,59% 11,27
Zwt=2 (23,91% of Peak Load) 8,91% -52,91% 11,74
Zwt=3 (35,87% of Peak Load) 11,47% -50,88% 12,21
(66,58% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 14,56% -49,37% 12,68
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 18,04% -48,25% 13,16
Zwt=6 (71,74% of Peak Load) 21,78% -47,39% 13,63
Zwt=7 (83,70% of Peak Load) 25,68% -46,71% 14,10
Zwt=8 (95,65% of Peak Load) 29,73% -46,15% 14,57
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Zwt=1 (11,96% of Peak Load) 8,23% -54,71% 11,40
Zwt=2 (23,91% of Peak Load) 10,19% -52,08% 11,87
Zwt=3 (35,87% of Peak Load) 12,79% -50,09% 12,35
(71,01% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 15,90% -48,61% 12,82
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 19,40% -47,51% 13,29
Zwt=6 (71,74% of Peak Load) 23,16% -46,67% 13,76
Zwt=7 (83,70% of Peak Load) 27,08% -46,00% 14,23
Zwt=8 (95,65% of Peak Load) 31,13% -45,46% 14,71
Zwt=1 (11,96% of Peak Load) 9,56% -53,94% 11,54
Zwt=2 (23,91% of Peak Load) 11,57% -51,35% 12,01
Zwt=3 (35,87% of Peak Load) 14,20% -49,40% 12,48
(75,45% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 17,34% -47,93% 12,95
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 20,85% -46,86% 13,43
Zwt=6 (71,74% of Peak Load) 24,62% -46,03% 13,90
Zwt=7 (83,70% of Peak Load) 28,56% -45,37% 14,37
Zwt=8 (95,65% of Peak Load) 32,62% -44,84% 14,84
Zwt=1 (11,96% of Peak Load) 10,98% -53,26% 11,67
Zwt=2 (23,91% of Peak Load) 13,03% -50,71% 12,14
Zwt=3 (35,87% of Peak Load) 15,70% -48,78% 12,62
(79,89% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 18,85% -47,34% 13,09
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 22,39% -46,28% 13,56
Zwt=6 (71,74% of Peak Load) 26,17% -45,47% 14,03
Zwt=7 (83,70% of Peak Load) 30,11% -44,82% 14,50
Zwt=8 (95,65% of Peak Load) 34,19% -44,30% 14,98
Zwt=1 (11,96% of Peak Load) 12,48% -52,65% 11,81
Zwt=2 (23,91% of Peak Load) 14,57% -50,15% 12,28
Zwt=3 (35,87% of Peak Load) 17,26% -48,24% 12,75
(84,33% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 20,44% -46,82% 13,22
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 23,99% -45,77% 13,69
Zwt=6 (71,74% of Peak Load) 27,78% -44,97% 14,17
Zwt=7 (83,70% of Peak Load) 31,74% -44,33% 14,64
Zwt=8 (95,65% of Peak Load) 35,82% -43,82% 15,11
Zwt=1 (11,96% of Peak Load) 14,04% -52,11% 11,94
Zwt=2 (23,91% of Peak Load) 16,17% -49,64% 12,41
Zwt=3 (35,87% of Peak Load) 18,88% -47,75% 12,89
(88,77% of L(m)=600 (54,35% of Zwt=4 (47,83% of Peak Load) 22,07% -46,35% 13,36
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 25,63% -45,32% 13,83
Zwt=6 (71,74% of Peak Load) 29,44% -44,52% 14,30
Zwt=7 (83,70% of Peak Load) 33,40% -43,90% 14,77
Zwt=8 (95,65% of Peak Load) 37,49% -43,39% 15,25
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Zwt=1 (11,96% of Peak Load) 1,22% -74,67% 10,98
Zwt=2 (23,91% of Peak Load) 2,35% -71,19% 11,45
Zwt=3 (35,87% of Peak Load) 4,22% -68,47% 11,92
(8,88% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 6,75% -66,40% 12,39
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 9,75% -64,81% 12,87
Zwt=6 (71,74% of Peak Load) 13,08% -63,55% 13,34
Zwt=7 (83,70% of Peak Load) 16,65% -62,52% 13,81
Zwt=8 (95,65% of Peak Load) 20,42% -61,69% 14,28
Zwt=1 (11,96% of Peak Load) 1,32% -72,65% 11,11
Zwt=2 (23,91% of Peak Load) 2,49% -69,23% 11,59
Zwt=3 (35,87% of Peak Load) 4,45% -66,59% 12,06
(13,32% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 7,03% -64,58% 12,53
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,08% -63,04% 13,00
Zwt=6 (71,74% of Peak Load) 13,46% -61,82% 13,47
Zwt=7 (83,70% of Peak Load) 17,07% -60,83% 13,95
Zwt=8 (95,65% of Peak Load) 20,87% -60,04% 14,42
Zwt=1 (11,96% of Peak Load) 1,43% -70,66% 11,25
Zwt=2 (23,91% of Peak Load) 2,68% -67,31% 11,72
Zwt=3 (35,87% of Peak Load) 4,70% -64,74% 12,19
(17,75% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 7,35% -62,79% 12,66

Peak L
eak Load) Peak Load) Zt=5 (59,78% of Peak Load) 10,45% 61,29% 13,14
Zwt=6 (71,74% of Peak Load) 13,87% -60,12% 13,61
Zwt=7 (83,70% of Peak Load) 17,52% -59,18% 14,08
Zwt=8 (95,65% of Peak Load) 21,36% -58,42% 14,55
Zwt=1 (11,96% of Peak Load) 1,57% -68,69% 11,38
Zwt=2 (23,91% of Peak Load) 2,90% -65,42% 11,86
Zwt=3 (35,87% of Peak Load) 5,00% -62,93% 12,33
(22,19% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 7,70% -61,04% 12,80

’ - ' 0

Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,85% -59,59% 13,27
Zwt=6 (71,74% of Peak Load) 14,32% -58,46% 13,74
Zwt=7 (83,70% of Peak Load) 18,02% -57,57% 14,21
Zwt=8 (95,65% of Peak Load) 21,88% -56,83% 14,69
Zwt=1 (11,96% of Peak Load) 1,75% -66,76% 11,52
Zwt=2 (23,91% of Peak Load) 3,17% -63,59% 11,99
Zwt=3 (35,87% of Peak Load) 5,35% -61,17% 12,46
(26,63% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 8,10% -59,33% 12,93

L
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 11,30% 57,93% 13,41
Zwt=6 (71,74% of Peak Load) 14,81% -56,85% 13,88
Zwt=7 (83,70% of Peak Load) 18,55% -55,99% 14,35
Zwt=8 (95,65% of Peak Load) 22,44% -55,29% 14,82
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Zwt=1 (11,96% of Peak Load) 2,00% -64,91% 11,65
Zwt=2 (23,91% of Peak Load) 3,51% -61,82% 12,12
Zwt=3 (35,87% of Peak Load) 5,75% -59,47% 12,60
(31,07% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 8,56% -57,68% 13,07
” = ) ()
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 11,81% -56,34% 13,54
Zwt=6 (71,74% of Peak Load) 15,37% -55,30% 14,01
Zwt=7 (83,70% of Peak Load) 19,14% -54,48% 14,48
Zwt=8 (95,65% of Peak Load) 23,06% -53,81% 14,96
Zwt=1 (11,96% of Peak Load) 2,33% -63,13% 11,79
Zwt=2 (23,91% of Peak Load) 3,92% -60,12% 12,26
Zwt=3 (35,87% of Peak Load) 6,23% -57,84% 12,73
=, 0, -
(35,51% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 9,09% 56,11% 13,20
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 12,39% 54,81% 13,68
Zwt=6 (71,74% of Peak Load) 16,00% -53,82% 14,15
ZWt=7 (83,70% of Peak Load) 19,80% -53,03% 14,62
Zwt=8 (95,65% of Peak Load) 23,75% -52,39% 15,09
Zwt=1 (11,96% of Peak Load) 2,74% -61,44% 11,92
Zwt=2 (23,91% of Peak Load) 4,42% -58,52% 12,39
Zwt=3 (35,87% of Peak Load) 6,80% -56,30% 12,87
= 0, % _ %

(39,95% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 9,72% 54,63% 13,34
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,06% -53,38% 13,81
Zwt=6 (71,74% of Peak Load) 16,71% -52,43% 14,28
Zwt=7 (83,70% of Peak Load) 20,54% -51,66% 14,75
Zwt=8 (95,65% of Peak Load) 24,52% -51,05% 15,23
Zwt=1 (11,96% of Peak Load) 3,28% -59,87% 12,06
Zwt=2 (23,91% of Peak Load) 5,04% -57,03% 12,53
Zwt=3 (35,87% of Peak Load) 7,48% -54,88% 13,00
(44,38% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 10,44% -53,25% 13,47
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,84% -52,05% 13,94
Zwt=6 (71,74% of Peak Load) 17,52% -51,13% 14,42
Zwt=7 (83,70% of Peak Load) 21,37% -50,39% 14,89
Zwt=8 (95,65% of Peak Load) 25,37% -49,80% 15,36
Zwt=1 (11,96% of Peak Load) 3,95% -58,44% 12,19
Zwt=2 (23,91% of Peak Load) 5,78% -55,67% 12,66
Zwt=3 (35,87% of Peak Load) 8,27% -53,57% 13,14
(48,82% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 11,29% -51,99% 13,61
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,73% -50,83% 14,08
Zwt=6 (71,74% of Peak Load) 18,43% -49,94% 14,55
Zwt=7 (83,70% of Peak Load) 22,31% -49,22% 15,02
Zwt=8 (95,65% of Peak Load) 26,33% -48,64% 15,49
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Zwt=1 (11,96% of Peak Load) 4,75% -57,13% 12,33
Zwt=2 (23,91% of Peak Load) 6,64% -54,43% 12,80
Zwt=3 (35,87% of Peak Load) 9,19% -52,38% 13,27
(53,26% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 12,25% -50,85% 13,74
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 15,73% -49,72% 1421
Zwt=6 (71,74% of Peak Load) 19,45% -48,86% 14,69
Zwt=7 (83,70% of Peak Load) 23,35% -48,16% 15,16
Zwt=8 (95,65% of Peak Load) 27,39% -47,60% 15,63
Zwt=1 (11,96% of Peak Load) 5,66% -55,93% 12,46
Zwt=2 (23,91% of Peak Load) 7,63% -53,30% 12,93
Zwt=3 (35,87% of Peak Load) 10,22% -51,30% 13,40
(57,70% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 13,33% -49,81% 13,88
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 16,82% -48,71% 14,35
Zwt=6 (71,74% of Peak Load) 20,58% -47,87% 14,82
Zwt=7 (83,70% of Peak Load) 24,50% -47,20% 15,29
Zwt=8 (95,65% of Peak Load) 28,55% -46,65% 15,76
Zwt=1 (11,96% of Peak Load) 6,71% -54,87% 12,60
Zwt=2 (23,91% of Peak Load) 8,73% -52,30% 13,07
Zwt=3 (35,87% of Peak Load) 11,37% -50,34% 13,54
(62,14% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 14,51% -48,89% 14,01
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 18,03% -47,82% 14,48
Zwt=6 (71,74% of Peak Load) 21,81% -47,00% 14,96
Zwt=7 (83,70% of Peak Load) 25,74% -46,33% 15,43
Zwt=8 (95,65% of Peak Load) 29,80% -45,80% 15,90
Zwt=1 (11,96% of Peak Load) 7,87% -53,93% 12,73
Zwt=2 (23,91% of Peak Load) 9,95% -51,41% 13,20
Zwt=3 (35,87% of Peak Load) 12,62% -49,49% 13,67
(66,58% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 15,80% -48,07% 14,15
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 19,34% -47,02% 14,62
Zwt=6 (71,74% of Peak Load) 23,13% -46,22% 15,09
Zwt=7 (83,70% of Peak Load) 27,08% -45,57% 15,56
Zwt=8 (95,65% of Peak Load) 31,15% -45,05% 16,03
Zwt=1 (11,96% of Peak Load) 9,14% -53,10% 12,87
Zwt=2 (23,91% of Peak Load) 11,26% -50,62% 13,34
Zwt=3 (35,87% of Peak Load) 13,98% -48,74% 13,81
(71,01% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 17,17% -47,34% 14,28
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 20,74% -46,31% 14,75
Zwt=6 (71,74% of Peak Load) 24,54% -45,52% 15,22
Zwt=7 (83,70% of Peak Load) 28,50% -44,88% 15,70
Zwt=8 (95,65% of Peak Load) 32,59% -44,37% 16,17
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Zwt=1 (11,96% of Peak Load) 10,51% -52,36% 13,00
Zwt=2 (23,91% of Peak Load) 12,67% -49,92% 13,47
Zwt=3 (35,87% of Peak Load) 15,42% -48,07% 13,94
(75,45% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 18,64% -46,70% 14,42
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 22,22% -45,68% 14,89
Zwt=6 (71,74% of Peak Load) 26,04% -44,91% 15,36
Zwt=7 (83,70% of Peak Load) 30,01% -44,28% 15,83
Zwt=8 (95,65% of Peak Load) 34,11% -43,78% 16,30
Zwt=1 (11,96% of Peak Load) 11,96% -51,71% 13,13
Zwt=2 (23,91% of Peak Load) 14,17% -49,31% 13,61
Zwt=3 (35,87% of Peak Load) 16,94% -47,49% 14,08
(79,89% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 20,18% -46,13% 14,55
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 23,78% -45,14% 15,02
Zwt=6 (71,74% of Peak Load) 27,61% -44,37% 15,49
ZWt=7 (83,70% of Peak Load) 31,59% -43,76% 15,97
Zwt=8 (95,65% of Peak Load) 35,69% -43,27% 16,44
Zwt=1 (11,96% of Peak Load) 13,49% -51,13% 13,27
Zwt=2 (23,91% of Peak Load) 15,73% -48,76% 13,74
Zwt=3 (35,87% of Peak Load) 18,52% -46,97% 14,21
(84,33% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 21,78% -45,63% 14,69
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 25,39% -44,64% 15,16
Zwt=6 (71,74% of Peak Load) 29,23% -43,89% 15,63
Zwt=7 (83,70% of Peak Load) 33,23% -43,29% 16,10
Zwt=8 (95,65% of Peak Load) 37,34% -42,80% 16,57
Zwt=1 (11,96% of Peak Load) 15,08% -50,61% 13,40
Zwt=2 (23,91% of Peak Load) 17,34% -48,27% 13,88
Zwt=3 (35,87% of Peak Load) 20,16% -46,50% 14,35
(88,77% of L(m)=700 (63,41% of Zwt=4 (47,83% of Peak Load) 23,44% -45,18% 14,82
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 27,06% -44,21% 15,29
Zwt=6 (71,74% of Peak Load) 30,91% -43,46% 15,76
Zwt=7 (83,70% of Peak Load) 34,91% -42,86% 16,24
Zwt=8 (95,65% of Peak Load) 39,03% -42,39% 16,71
Zwt=1 (11,96% of Peak Load) 1,73% -72,64% 12,44
Zwt=2 (23,91% of Peak Load) 3,01% -69,32% 12,91
Zwt=3 (35,87% of Peak Load) 5,01% -66,73% 13,39
(8,88% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 7,65% -64,77% 13,86
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 10,74% -63,26% 14,33
Zwt=6 (71,74% of Peak Load) 14,13% -62,06% 14,80
Zwt=7 (83,70% of Peak Load) 17,75% -61,08% 15,27
Zwt=8 (95,65% of Peak Load) 21,55% -60,29% 15,74
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Zwt=1 (11,96% of Peak Load) 1,84% -70,64% 12,58
Zwt=2 (23,91% of Peak Load) 3,18% -67,38% 13,05
Zwt=3 (35,87% of Peak Load) 5,26% -64,87% 13,52
(13,32% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 7,95% -62,97% 13,99
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 11,09% -61,50% 14,46
Zwt=6 (71,74% of Peak Load) 14,52% -60,34% 14,94
Zwt=7 (83,70% of Peak Load) 18,18% -59,41% 15,41
Zwt=8 (95,65% of Peak Load) 22,02% -58,65% 15,88
Zwt=1 (11,96% of Peak Load) 1,97% -68,67% 12,71
Zwt=2 (23,91% of Peak Load) 3,39% -65,48% 13,18
Zwt=3 (35,87% of Peak Load) 5,54% -63,04% 13,65
(17,75% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 8,29% -61,20% 14,13
’ = ) 0
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 11,47% -59,78% 14,60
Zwt=6 (71,74% of Peak Load) 14,95% -58,67% 15,07
Zwt=7 (83,70% of Peak Load) 18,66% -57,78% 15,54
Zwt=8 (95,65% of Peak Load) 22,53% -57,05% 16,01
Zwt=1 (11,96% of Peak Load) 2,14% -66,73% 12,85
Zwt=2 (23,91% of Peak Load) 3,63% -63,63% 13,32
Zwt=3 (35,87% of Peak Load) 5,86% -61,26% 13,79
(22,19% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 8,67% -59,47% 14,26
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 11,90% -58,10% 14,73
Zwt=6 (71,74% of Peak Load) 15,42% -57,03% 15,21
Zwt=7 (83,70% of Peak Load) 19,16% -56,18% 15,68
Zwt=8 (95,65% of Peak Load) 23,07% -55,48% 16,15
Zwt=1 (11,96% of Peak Load) 2,35% -64,83% 12,98
Zwt=2 (23,91% of Peak Load) 3,94% -61,82% 13,45
Zwt=3 (35,87% of Peak Load) 6,24% -59,53% 13,92
= 0, [ _ 0
(26,63% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 9,09% 57,79% 14,40
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 12,37% -56,47% 14,87
Zwt=6 (71,74% of Peak Load) 15,94% -55,44% 15,34
Zwt=7 (83,70% of Peak Load) 19,72% -54,63% 15,81
Zwt=8 (95,65% of Peak Load) 23,65% -53,97% 16,28
Zwt=1 (11,96% of Peak Load) 2,64% -63,01% 13,12
Zwt=2 (23,91% of Peak Load) 4,31% -60,09% 13,59
Zwt=3 (35,87% of Peak Load) 6,67% -57,86% 14,06
=, 0, -

(31,07% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 9,58% 56,17% 14,53
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 12,91% -54,00% 15,00
Zwt=6 (71,74% of Peak Load) 16,53% -53,92% 15,47
Zwt=7 (83,70% of Peak Load) 20,34% -53,14% 15,95
Zwt=8 (95,65% of Peak Load) 24,30% -52,51% 16,42
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Zwt=1 (11,96% of Peak Load) 3,01% -61,28% 13,25
Zwt=2 (23,91% of Peak Load) 4,75% -58,43% 13,72
Zwt=3 (35,87% of Peak Load) 7,18% -56,26% 14,19
(35,51% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 10,15% -54,63% 14,67
. = " ()
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 13,53% -53,41% 15,14
Zwt=6 (71,74% of Peak Load) 17,19% -52,48% 15,61
Zwt=7 (83,70% of Peak Load) 21,03% -51,73% 16,08
Zwt=8 (95,65% of Peak Load) 25,02% -51,12% 16,55
Zwt=1 (11,96% of Peak Load) 3,47% -59,63% 13,38
Zwt=2 (23,91% of Peak Load) 5,30% -56,86% 13,86
Zwt=3 (35,87% of Peak Load) 7,79% -54,76% 14,33
(39,95% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 10,80% -53,18% 14,80
» = ) ()
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,23% -52,01% 15,27
Zwt=6 (71,74% of Peak Load) 17,93% -51,11% 15,74
ZWt=7 (83,70% of Peak Load) 21,80% -50,39% 16,22
Zwt=8 (95,65% of Peak Load) 25,81% -49,81% 16,60
Zwt=1 (11,96% of Peak Load) 4,05% -58,11% 13,52
Zwt=2 (23,91% of Peak Load) 5,95% -55,41% 13,99
Zwt=3 (35,87% of Peak Load) 8,51% -53,37% 14,46
(44,38% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 11,57% -51,84% 14,94
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,04% -50,72% 15,41
Zwt=6 (71,74% of Peak Load) 18,77% -49,85% 15,88
Zwt=7 (83,70% of Peak Load) 22,66% -49,15% 16,35
Zwt=8 (95,65% of Peak Load) 26,70% -48,58% 16,82
Zwt=1 (11,96% of Peak Load) 4,76% -56,71% 13,65
Zwt=2 (23,91% of Peak Load) 6,74% -54,09% 14,13
Zwt=3 (35,87% of Peak Load) 9,34% -52,10% 14,60
=, 0, o, _ 0,
(48,82% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 12,45% 50,62% 15,07
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,96% -49,53% 15,54
Zwt=6 (71,74% of Peak Load) 19,71% -48,69% 16,01
Zwt=7 (83,70% of Peak Load) 23,63% -48,01% 16,49
Zwt=8 (95,65% of Peak Load) 27,68% -47,46% 16,96
Zwt=1 (11,96% of Peak Load) 5,60% -55,44% 13,79
Zwt=2 (23,91% of Peak Load) 7,64% -52,89% 14,26
Zwt=3 (35,87% of Peak Load) 10,30% -50,95% 14,73
=, 0, -

(53,26% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 13,45% 49,51% 15,20
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 16,99% -48,45% 15,68
Zwt=6 (71,74% of Peak Load) 20,77% -47,63% 16,15
Zwt=7 (83,70% of Peak Load) 24,71% -46,98% 16,62
Zwt=8 (95,65% of Peak Load) 28,77% -46,45% 17,09
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Zwt=1 (11,96% of Peak Load) 6,55% -54,29% 13,92
Zwt=2 (23,91% of Peak Load) 8,66% -51,80% 14,40
Zwt=3 (35,87% of Peak Load) 11,36% -49,91% 14,87
(57,70% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 14,56% -48,51% 15,34
’ = " ()
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 18,13% -47,48% 15,81
Zwt=6 (71,74% of Peak Load) 21,92% -46,68% 16,28
Zwt=7 (83,70% of Peak Load) 25,88% -46,04% 16,76
Zwt=8 (95,65% of Peak Load) 29,96% -45,53% 17,23
Zwt=1 (11,96% of Peak Load) 7,64% -53,27% 14,06
Zwt=2 (23,91% of Peak Load) 9,80% -50,83% 14,53
Zwt=3 (35,87% of Peak Load) 12,54% -48,98% 15,00
(62,14% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 15,77% -47,61% 15,47
, = ) ()
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 19,36% -46,61% 15,95
Zwt=6 (71,74% of Peak Load) 23,18% -45,83% 16,42
Zwt=7 (83,70% of Peak Load) 27,15% -45,20% 16,89
Zwt=8 (95,65% of Peak Load) 31,24% -44,70% 17,36
Zwt=1 (11,96% of Peak Load) 8,84% -52,37% 14,19
Zwt=2 (23,91% of Peak Load) 11,05% -49,98% 14,67
Zwt=3 (35,87% of Peak Load) 13,84% -48,17% 15,14
(66,58% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 17,09% -26,83% 15,61
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 20,70% -45,85% 16,08
Zwt=6 (71,74% of Peak Load) 24,53% -45,08% 16,55
Zwt=7 (83,70% of Peak Load) 28,51% -44,47% 17,02
Zwt=8 (95,65% of Peak Load) 32,62% -43,98% 17,50
Zwt=1 (11,96% of Peak Load) 10,15% -51,57% 14,33
Zwt=2 (23,91% of Peak Load) 12,40% -49,22% 14,80
Zwt=3 (35,87% of Peak Load) 15,22% -47,45% 15,27
=, 0, 0, - 0,
(71,01% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 18,50% 46,13% 15,74
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 22,13% -45,16% 16,22
Zwit=6 (71,74% of Peak Load) 25,97% -44,41% 16,69
Zwt=7 (83,70% of Peak Load) 29,97% -43,81% 17,16
Zwt=8 (95,65% of Peak Load) 34,08% -43,33% 17,63
Zwt=1 (11,96% of Peak Load) 11,56% -50,87% 14,46
Zwt=2 (23,91% of Peak Load) 13,85% -48,56% 14,93
Zwt=3 (35,87% of Peak Load) 16,69% -46,81% 15,41
=, 0, -
(75,45% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 19,99% 45,52% 15,88
L
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 23,64% -44,57% 16,35
Zwt=6 (71,74% of Peak Load) 27,50% -43,83% 16,82
Zwt=7 (83,70% of Peak Load) 31,50% -43,24% 17,29
Zwt=8 (95,65% of Peak Load) 35,63% -42,77% 17,77
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Zwt=1 (11,96% of Peak Load) 13,04% -50,24% 14,60
Zwt=2 (23,91% of Peak Load) 15,36% -47,97% 15,07
Zwt=3 (35,87% of Peak Load) 18,23% -46,25% 15,54
(79,89% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 21,55% -44,97% 16,01
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 25,22% -44,04% 16,49
Zwt=6 (71,74% of Peak Load) 29,08% -43,31% 16,96
Zwt=7 (83,70% of Peak Load) 33,10% -42,73% 17,43
Zwt=8 (95,65% of Peak Load) 37,23% -42,27% 17,90
Zwt=1 (11,96% of Peak Load) 14,59% -49,69% 14,73
Zwt=2 (23,91% of Peak Load) 16,94% -47,45% 15,20
Zwt=3 (35,87% of Peak Load) 19,84% -45,75% 15,68
(84,33% of L(m)=800 (72,46% of Zwt=4 (47,83% of Peak Load) 23,17% -44,49% 16,15
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 26,85% -43,57% 16,62
Zwt=6 (71,74% of Peak Load) 30,73% -42,85% 17,09
ZWt=7 (83,70% of Peak Load) 34,75% -42,28% 17,56
Zwt=8 (95,65% of Peak Load) 38,89% -41,82% 18,04
Zwt=1 (11,96% of Peak Load) 16,20% -49,19% 14,87
Zwt=2 (23,91% of Peak Load) 18,58% -46,98% 15,34
Zwt=3 (35,87% of Peak Load) 21,50% -45,30% 15,81
(88,77%of | L(m}=800 (72,46% of Zwt=4 (47,83% of Peak Load) 24,85% -44,05% 16,28
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 28,53% -43,14% 16,75
Zwt=6 (71,74% of Peak Load) 32,42% -42,43% 17,23
Zwt=7 (83,70% of Peak Load) 36,45% -41,87% 17,70
Zwt=8 (95,65% of Peak Load) 40,59% -41,42% 18,17
Zwt=1 (11,96% of Peak Load) 2,31% -70,68% 13,90
Zwt=2 (23,91% of Peak Load) 3,74% -67,51% 14,38
Zwt=3 (35,87% of Peak Load) 5,87% -65,05% 14,85
(8,88% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 8,61% -63,19% 15,32
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 11,77% -61,76% 15,79
Zwt=6 (71,74% of Peak Load) 15,22% -60,61% 16,26
Zwt=7 (83,70% of Peak Load) 18,88% -59,68% 16,74
Zwt=8 (95,65% of Peak Load) 22,72% -58,93% 17,21
Zwt=1 (11,96% of Peak Load) 2,44% -68,71% 14,04
Zwt=2 (23,91% of Peak Load) 3,93% -65,60% 14,51
Zwt=3 (35,87% of Peak Load) 6,14% -63,21% 14,98
(13,32% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 8,93% -61,41% 15,45
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 12,14% -60,02% 15,93
Zwt=6 (71,74% of Peak Load) 15,63% -58,92% 16,40
Zwt=7 (83,70% of Peak Load) 19,34% -58,03% 16,87
Zwt=8 (95,65% of Peak Load) 23,22% -57,31% 17,34
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Zwt=1 (11,96% of Peak Load) 2,60% -66,76% 14,17
Zwt=2 (23,91% of Peak Load) 4,17% -63,73% 14,65
Zwt=3 (35,87% of Peak Load) 6,45% -61,41% 15,12
(17,75% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 9,29% -59,66% 15,59
’ = " ()
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 12,55% -58,32% 16,06
Zwt=6 (71,74% of Peak Load) 16,08% -57,26% 16,53
Zwt=7 (83,70% of Peak Load) 19,83% -56,41% 17,00
Zwt=8 (95,65% of Peak Load) 23,74% -55,73% 17,48
Zwt=1 (11,96% of Peak Load) 2,79% -64,84% 14,31
Zwt=2 (23,91% of Peak Load) 4,45% -61,90% 14,78
Zwt=3 (35,87% of Peak Load) 6,80% -59,66% 15,25
=, 0, -
(22,19% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 9,69% 57,96% 15,72
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 13,00% -56,66% 16,20
Zwt=6 (71,74% of Peak Load) 16,58% -55,65% 16,67
Zwt=7 (83,70% of Peak Load) 20,36% -54,84% 17,14
Zwt=8 (95,65% of Peak Load) 24,30% -54,18% 17,61
Zwt=1 (11,96% of Peak Load) 3,04% -62,98% 14,44
Zwt=2 (23,91% of Peak Load) 4,78% -60,13% 14,91
Zwt=3 (35,87% of Peak Load) 7,20% -57,95% 15,39
= 0, % _ %
(26,63% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 10,15% 56,30 15,86
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,50% -55,06% 16,33
Zwt=6 (71,74% of Peak Load) 17,12% -54,09% 16,80
Zwt=7 (83,70% of Peak Load) 20,94% -53,31% 17,27
Zwt=8 (95,65% of Peak Load) 24,91% -52,69% 17,75
Zwt=1 (11,96% of Peak Load) 3,36% -61,20% 14,58
Zwt=2 (23,91% of Peak Load) 5,19% -58,43% 15,05
Zwt=3 (35,87% of Peak Load) 7,67% -56,32% 15,52
=, 0, 0, _ 0,
(31,07% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 10,67% 54,72% 15,99
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,07% -53,52% 16,47
Zwt=6 (71,74% of Peak Load) 17,74% -52,60% 16,94
Zwt=7 (83,70% of Peak Load) 21,59% -51,86% 17,41
Zwt=8 (95,65% of Peak Load) 25,59% -51,26% 17,88
Zwt=1 (11,96% of Peak Load) 3,77% -59,50% 14,71
Zwt=2 (23,91% of Peak Load) 5,67% -56,81% 15,18
Zwt=3 (35,87% of Peak Load) 8,21% -54,75% 15,66
=, 0, -
(35,51% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 11,27% 53,21% 16,13
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,72% -52,07% 16,60
Zwt=6 (71,74% of Peak Load) 18,42% -51,18% 17,07
Zwt=7 (83,70% of Peak Load) 22,31% -50,47% 17,54
Zwt=8 (95,65% of Peak Load) 26,33% -49,90% 18,02
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Zwt=1 (11,96% of Peak Load) 4,27% -57,90% 14,85
Zwt=2 (23,91% of Peak Load) 6,25% -55,28% 15,32
Zwt=3 (35,87% of Peak Load) 8,85% -53,29% 15,79
(39,95% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 11,96% -51,80% 16,26
» = » 0
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 15,45% -50,70% 16,73
Zwt=6 (71,74% of Peak Load) 19,19% -49,84% 17,21
Zwt=7 (83,70% of Peak Load) 23,11% -49,16% 17,68
Zwt=8 (95,65% of Peak Load) 27,15% -48,60% 18,15
Zwt=1 (11,96% of Peak Load) 4,90% -56,42% 14,98
Zwt=2 (23,91% of Peak Load) 6,94% -53,87% 15,45
Zwt=3 (35,87% of Peak Load) 9,60% -51,93% 15,93
=. 0, -
(44,38% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 12,75% 50,49% 16,40
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 16,29% -49,43% 16,87
Zwt=6 (71,74% of Peak Load) 20,06% -48,60% 17,34
Zwt=7 (83,70% of Peak Load) 24,00% -47,94% 17,81
Zwt=8 (95,65% of Peak Load) 28,06% -47,41% 18,29
Zwt=1 (11,96% of Peak Load) 5,65% -55,06% 15,12
Zwt=2 (23,91% of Peak Load) 7,76% -52,58% 15,59
Zwt=3 (35,87% of Peak Load) 10,47% -50,69% 16,06
= 0, % - %
(48,82% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 13,67 49,30 16,53
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 17,24% -48,28% 17,00
Zwt=6 (71,74% of Peak Load) 21,04% -47,47% 17,48
Zwt=7 (83,70% of Peak Load) 24,99% -46,83% 17,95
Zwt=8 (95,65% of Peak Load) 29,07% -46,31% 18,42
Zwt=1 (11,96% of Peak Load) 6,52% -53,83% 15,25
Zwt=2 (23,91% of Peak Load) 8,70% -51,42% 15,72
Zwt=3 (35,87% of Peak Load) 11,46% -49,58% 16,20
= 0, [ - 0,
(53,26% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 14,71% 48,23% 16,67
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 18,30% -47,23% 17,14
Zwt=6 (71,74% of Peak Load) 22,12% -46,45% 17,61
Zwt=7 (83,70% of Peak Load) 26,09% -45,83% 18,08
Zwt=8 (95,65% of Peak Load) 30,19% -45,33% 18,55
Zwt=1 (11,96% of Peak Load) 7,52% -52,72% 15,39
Zwt=2 (23,91% of Peak Load) 9,76% -50,37% 15,86
Zwt=3 (35,87% of Peak Load) 12,56% -48,57% 16,33
=, 0, -
(57,70% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 15,84% 47,26% 16,80
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 19,47% -46,29% 17,27
Zwt=6 (71,74% of Peak Load) 23,31% -45,53% 17,75
Zwt=7 (83,70% of Peak Load) 27,30% -44,92% 18,22
Zwt=8 (95,65% of Peak Load) 31,40% -44,44% 18,69
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Zwt=1 (11,96% of Peak Load) 8,65% -51,74% 15,52
Zwt=2 (23,91% of Peak Load) 10,93% -49,43% 15,99
Zwt=3 (35,87% of Peak Load) 13,78% -47,68% 16,46
(62,14% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 17,09% -46,40% 16,94
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 20,74% -45,45% 17,41
Zwt=6 (71,74% of Peak Load) 24,59% -44,71% 17,88
Zwt=7 (83,70% of Peak Load) 28,59% -44,12% 18,35
Zwt=8 (95,65% of Peak Load) 32,72% -43,64% 18,82
Zwt=1 (11,96% of Peak Load) 9,89% -50,88% 15,66
Zwt=2 (23,91% of Peak Load) 12,23% -48,62% 16,13
Zwt=3 (35,87% of Peak Load) 15,11% -46,90% 16,60
(66,58% of L{m}=500 (81,52% of Zwt=4 (47,83% of Peak Load) 18,44% -45,64% 17,07
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 22,11% -48,71% 17,54
Zwt=6 (71,74% of Peak Load) 25,98% -43,99% 18,02
Zwt=7 (83,70% of Peak Load) 29,99% -43,41% 18,49
Zwt=8 (95,65% of Peak Load) 34,12% -42,94% 18,96
Zwt=1 (11,96% of Peak Load) 11,24% -50,12% 15,79
Zwt=2 (23,91% of Peak Load) 13,61% -47,90% 16,26
Zwt=3 (35,87% of Peak Load) 16,52% -46,21% 16,73
(71,01% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 19,88% -44,97% 17,21
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 23,56% -44,06% 17,68
Zwt=6 (71,74% of Peak Load) 27,45% -43,35% 18,15
Zwt=7 (83,70% of Peak Load) 31,47% -42,78% 18,62
Zwt=8 (95,65% of Peak Load) 35,61% -42,33% 19,09
Zwt=1 (11,96% of Peak Load) 12,67% -49,44% 15,93
Zwt=2 (23,91% of Peak Load) 15,08% -47,26% 16,40
Zwt=3 (35,87% of Peak Load) 18,02% -45,60% 16,87
(75,45% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 21,39% -44,38% 17,34
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 25,10% -43,49% 17,81
Zwt=6 (71,74% of Peak Load) 28,99% -42,79% 18,28
ZWt=7 (83,70% of Peak Load) 33,03% -42,23% 18,76
Zwt=8 (95,65% of Peak Load) 37,18% -41,78% 19,23
Zwt=1 (11,96% of Peak Load) 14,17% -48,84% 16,06
Zwt=2 (23,91% of Peak Load) 16,62% -46,69% 16,53
Zwt=3 (35,87% of Peak Load) 19,58% -45,06% 17,00
(79,89% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 22,98% -43,86% 17,48
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 26,69% -42,08% 17,95
Zwt=6 (71,74% of Peak Load) 30,60% -42,29% 18,42
ZWt=7 (83,70% of Peak Load) 34,64% -41,74% 18,89
Zwt=8 (95,65% of Peak Load) 38,80% -41,30% 19,36
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Zwt=1 (11,96% of Peak Load) 15,75% -48,31% 16,19
Zwt=2 (23,91% of Peak Load) 18,22% -46,19% 16,67
Zwt=3 (35,87% of Peak Load) 21,20% -44,57% 17,14
(84,33% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 24,61% -43,39% 17,61
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 28,34% -42,52% 18,08
Zwt=6 (71,74% of Peak Load) 32,26% -41,84% 18,55
Zwt=7 (83,70% of Peak Load) 36,31% -41,30% 19,03
Zwt=8 (95,65% of Peak Load) 40,47% -40,86% 19,50
Zwt=1 (11,96% of Peak Load) 17,38% -47,83% 16,33
Zwt=2 (23,91% of Peak Load) 19,88% -45,74% 16,80
Zwt=3 (35,87% of Peak Load) 22,88% -44,14% 17,27
(88,77% of L(m)=900 (81,52% of Zwt=4 (47,83% of Peak Load) 26,30% -42,97% 17,75
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 30,04% 42,11% 18,22
Zwt=6 (71,74% of Peak Load) 33,96% -41,44% 18,60
Zwt=7 (83,70% of Peak Load) 38,02% -40,90% 19,16
Zwt=8 (95,65% of Peak Load) 42,19% -40,47% 19,63
Zwt=1 (11,96% of Peak Load) 2,96% -68,79% 15,37
Zwt=2 (23,91% of Peak Load) 4,54% -65,78% 15,84
Zwt=3 (35,87% of Peak Load) 6,79% -63,43% 16,31
(8,88% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 9,62% -61,67% 16,78
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 12,85% -60,30% 17,25
Zwt=6 (71,74% of Peak Load) 16,35% -59,20% 17,73
ZWt=7 (83,70% of Peak Load) 20,06% -58,32% 18,20
Zwt=8 (95,65% of Peak Load) 23,93% -57,60% 18,67
Zwt=1 (11,96% of Peak Load) 3,12% -66,84% 15,50
Zwt=2 (23,91% of Peak Load) 4,76% -63,89% 15,97
Zwt=3 (35,87% of Peak Load) 7,08% -61,62% 16,44
(13.32%0f | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 9,96% -59,91% 16,92
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,24% -58,58% 17,39
Zwt=6 (71,74% of Peak Load) 16,78% -57,53% 17,86
Zwt=7 (83,70% of Peak Load) 20,53% -56,68% 18,33
Zwt=8 (95,65% of Peak Load) 24,44% -56,00% 18,80
Zwt=1 (11,96% of Peak Load) 3,30% -64,92% 15,64
Zwt=2 (23,91% of Peak Load) 5,02% -62,04% 16,11
Zwt=3 (35,87% of Peak Load) 7,41% -59,84% 16,58
(17.75% of | Lm)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 10,35% -58,18% 17,05
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 13,67% -56,91% 17,52
Zwt=6 (71,74% of Peak Load) 17,25% -55,89% 18,00
Zwt=7 (83,70% of Peak Load) 21,04% -55,09% 18,47
Zwt=8 (95,65% of Peak Load) 24,98% -54,44% 18,94
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Zwt=1 (11,96% of Peak Load) 3,52% -63,03% 15,77
Zwt=2 (23,91% of Peak Load) 5,32% -60,24% 16,24
Zwt=3 (35,87% of Peak Load) 7,79% -58,11% 16,71
(22,19% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 10,77% -56,50% 17,19
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,14% -55,27% 17,66
Zwt=6 (71,74% of Peak Load) 17,77% -54,31% 18,13
Zwt=7 (83,70% of Peak Load) 21,60% -53,54% 18,60
Zwt=8 (95,65% of Peak Load) 25,57% -52,91% 19,07
Zwt=1 (11,96% of Peak Load) 3,80% -61,21% 15,91
Zwt=2 (23,91% of Peak Load) 5,69% -58,51% 16,38
Zwt=3 (35,87% of Peak Load) 8,22% -56,44% 16,85
(26,63% of | Lm)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 11,25% -54,88% 17,32
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 14,67% -53,70% 17,79
Zwt=6 (71,74% of Peak Load) 18,34% -52,77% 18,26
Zwt=7 (83,70% of Peak Load) 22,20% -52,04% 18,74
Zwt=8 (95,65% of Peak Load) 26,21% -51,45% 19,21
Zwt=1 (11,96% of Peak Load) 4,17% -59,47% 16,04
Zwt=2 (23,91% of Peak Load) 6,13% -56,84% 16,51
Zwt=3 (35,87% of Peak Load) 8,72% -54,83% 16,98
(31,07% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 11,80% -53,32% 17,46
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,27% -52,19% 17,93
Zwt=6 (71,74% of Peak Load) 18,98% -51,31% 18,40
Zwt=7 (83,70% of Peak Load) 22,88% -50,61% 18,87
Zwt=8 (95,65% of Peak Load) 26,91% -50,04% 19,34
Zwt=1 (11,96% of Peak Load) 4,62% -57,81% 16,17
Zwt=2 (23,91% of Peak Load) 6,65% -55,25% 16,65
Zwt=3 (35,87% of Peak Load) 9,29% -53,30% 17,12
(35,51% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 12,43% -51,84% 17,59
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 15,95% -50,76% 18,06
Zwt=6 (71,74% of Peak Load) 19,69% -49,91% 18,53
Zwt=7 (83,70% of Peak Load) 23,62% -49,24% 19,01
Zwt=8 (95,65% of Peak Load) 27,67% -48,70% 19,48
Zwt=1 (11,96% of Peak Load) 5,15% -56,24% 16,31
Zwt=2 (23,91% of Peak Load) 7,26% -53,76% 16,78
Zwt=3 (35,87% of Peak Load) 9,97% -51,87% 17,25
(39,95% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 13,16% -50,46% 17,73
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 16,71% -49,42% 18,20
Zwt=6 (71,74% of Peak Load) 20,49% -48,61% 18,67
Zwt=7 (83,70% of Peak Load) 24,44% -47,96% 19,14
Zwt=8 (95,65% of Peak Load) 28,51% -47,43% 19,61
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Zwt=1 (11,96% of Peak Load) 5,81% -54,80% 16,44
Zwt=2 (23,91% of Peak Load) 7,99% -52,38% 16,92
Zwt=3 (35,87% of Peak Load) 10,75% -50,54% 17,39
(44.38% of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 13,99% -49,18% 17,86
P
eak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 17,58% -48,18% 18,33
Zwt=6 (71,74% of Peak Load) 21,39% -47,40% 18,80
ZWt=7 (83,70% of Peak Load) 25,36% -46,77% 19,28
Zwt=8 (95,65% of Peak Load) 29,45% -46,26% 19,75
Zwt=1 (11,96% of Peak Load) 6,61% -53,48% 16,58
Zwt=2 (23,91% of Peak Load) 8,85% -51,13% 17,05
Zwt=3 (35,87% of Peak Load) 11,66% -49,35% 17,52
(48,82% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 14,94% -48,03% 17,99
Peak L Peak L
eak Load) eak Load) ZWt=5 (59,78% of Peak Load) 18,56% -47,06% 18,47
Zwt=6 (71,74% of Peak Load) 22,40% -46,30% 18,94
Zwt=7 (83,70% of Peak Load) 26,39% -45,69% 19,41
Zwt=8 (95,65% of Peak Load) 30,49% -45,20% 19,88
Zwt=1 (11,96% of Peak Load) 7,52% -52,29% 16,71
Zwt=2 (23,91% of Peak Load) 9,82% -50,00% 17,19
Zwt=3 (35,87% of Peak Load) 12,68% -48,26% 17,66
(53.26% of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 16,00% -46,99% 18,13
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 19,65% -46,04% 18,60
Zwt=6 (71,74% of Peak Load) 23,51% -45,31% 19,07
Zwt=7 (83,70% of Peak Load) 27,52% -44,72% 19,55
Zwt=8 (95,65% of Peak Load) 31,64% -44,24% 20,02
Zwt=1 (11,96% of Peak Load) 8,56% -51,22% 16,85
Zwt=2 (23,91% of Peak Load) 10,92% -48,99% 17,32
Zwt=3 (35,87% of Peak Load) 13,82% -47,29% 17,79
(57.70%of | Lm}=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 17,17% -46,05% 18,26
’ o = )y 0
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 20,85% -45,13% 18,74
Zwit=6 (71,74% of Peak Load) 24,73% -44,42% 19,21
Zwt=7 (83,70% of Peak Load) 28,75% -43,84% 19,68
Zwt=8 (95,65% of Peak Load) 32,88% -43,38% 20,15
Zwt=1 (11,96% of Peak Load) 9,73% -50,28% 16,98
Zwt=2 (23,91% of Peak Load) 12,13% -48,10% 17,46
Zwt=3 (35,87% of Peak Load) 15,07% -46,44% 17,93
(62.04%of | Lim}<1000 (90,58% of Zwt=4 (47,83% of Peak Load) 18,46% -45,23% 18,40
: = ,58%
L L
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 22,15% -44,33% 18,87
Zwt=6 (71,74% of Peak Load) 26,05% -43,63% 19,34
Zwt=7 (83,70% of Peak Load) 30,08% -43,07% 19,81
Zwt=8 (95,65% of Peak Load) 34,22% -42,61% 20,29
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Zwt=1 (11,96% of Peak Load) 11,01% -49,46% 17,12
Zwt=2 (23,91% of Peak Load) 13,46% -47,31% 17,59
Zwt=3 (35,87% of Peak Load) 16,43% -45,69% 18,06
(66,58% of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 19,84% -44,50% 18,53
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 23,55% -43,62% 19,01
Zwt=6 (71,74% of Peak Load) 27,46% -42,93% 19,48
Zwt=7 (83,70% of Peak Load) 31,51% -42,38% 19,95
Zwt=8 (95,65% of Peak Load) 35,66% -41,94% 20,42
Zwt=1 (11,96% of Peak Load) 12,38% -48,73% 17,25
Zwt=2 (23,91% of Peak Load) 14,87% -46,62% 17,72
Zwt=3 (35,87% of Peak Load) 17,87% -45,03% 18,20
(71,01%of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 21,30% -43,86% 18,67
Peak Load) Peak Load) Zwi=5 (59,78% of Peak Load) 25,03% -43,00% 19,14
Zwt=6 (71,74% of Peak Load) 28,95% -42,32% 19,61
Zwt=7 (83,70% of Peak Load) 33,01% -41,78% 20,08
Zwt=8 (95,65% of Peak Load) 37,17% -41,35% 20,56
Zwt=1 (11,96% of Peak Load) 13,84% -48,08% 17,39
Zwt=2 (23,91% of Peak Load) 16,36% -46,01% 17,86
Zwt=3 (35,87% of Peak Load) 19,39% -44,44% 18,33
(75,45% of L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 22,84% -43,29% 18,80
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 26,58% -42,44% 19,28
ZWt=6 (71,74% of Peak Load) 30,51% -41,78% 19,75
Zwt=7 (83,70% of Peak Load) 34,58% -41,25% 20,22
Zwt=8 (95,65% of Peak Load) 38,75% -40,82% 20,69
Zwt=1 (11,96% of Peak Load) 15,37% -47,50% 17,52
Zwt=2 (23,91% of Peak Load) 17,92% -45,46% 17,99
Zwt=3 (35,87% of Peak Load) 20,97% -43,91% 18,47
(79,89% of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 24,44% -42,78% 18,94
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 28,20% -41,95% 19,41
Zwt=6 (71,74% of Peak Load) 32,14% -41,29% 19,88
Zwt=7 (83,70% of Peak Load) 36,21% -40,77% 20,35
Zwt=8 (95,65% of Peak Load) 40,39% -40,35% 20,83
Zwt=1 (11,96% of Peak Load) 16,96% -46,99% 17,66
Zwt=2 (23,91% of Peak Load) 19,54% -44,97% 18,13
Zwt=3 (35,87% of Peak Load) 22,61% -43,45% 18,60
(84,33% of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 26,09% -42,33% 19,07
Peak Load) Peak Load) Zwt=5 (59,78% of Peak Load) 29,86% -41,51% 19,54
Zwt=6 (71,74% of Peak Load) 33,81% -40,86% 20,02
Zwt=7 (83,70% of Peak Load) 37,89% -40,35% 20,49
Zwt=8 (95,65% of Peak Load) 42,08% -39,94% 20,96
Zwt=1 (11,96% of Peak Load) 18,62% -46,54% 17,79
Zwt=2 (23,91% of Peak Load) 21,22% -44,55% 18,26
Zwt=3 (35,87% of Peak Load) 24,31% -43,04% 18,74
(88,77% of | L(m)=1000 (90,58% of Zwt=4 (47,83% of Peak Load) 27,80% -41,94% 19,21
Peak Load) Peak Load) ZWt=5 (59,78% of Peak Load) 31,58% -41,12% 19,68
Zwt=6 (71,74% of Peak Load) 35,54% -40,48% 20,15
Zwt=7 (83,70% of Peak Load) 39,62% -39,97% 20,62
Zwt=8 (95,65% of Peak Load) 43,81% -39,56% 21,10
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5.2 Awxypaupata kootovg, [lepiooelag-EAAeyupa evépyelag

Yta akdAouBa Slaypdppata TopoucLldlovtal To KOOTOG ayopdG-eyKataoTtaons, Kobwg
KOL TO TOOOOTO Tmepilooslag f  eAAslppatog evépyelag ot SLADOPEC TEPUTTWOELS
cuvduacouwv a/y, d/B Kol KUMATIKWV.

& - 10%
. | " ""Esur/Eyear
% 70 L o, &
s -20%
7,;,7 6,5 5 Edef/Eyear
38 o T -30% (%)
- -40%
55 4
50 1 A e T om - . - -50%
4s | e A T A — T -+ -60%
40 - -+ -70%
35 S - -80%
3,0 -90%
0 1 2 3 4 5 6 7 8 9
Number of WT
—+— Cost (Zpv=2000) ——Cost (Zpv=4000) —&— Cost (Zpv=6000) —— Cost (Zpv=8000) ~  Cost (Zpv=10000)
—4 Esur(Zpv=2000) —M Esur(Zpv=4000) —4 Esur(Zpv=6000) —MF Esur(Zpv=8000) ' Esur(Zpv=10000)
—=# - Edef(Zpv=2000) —M - Edef(Zpv=4000) —A - Edef(Zpv=6000) —M - Edef(Zpv=8000) - Edef(Zpv=10000)
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0 1 2 3 4 5 6 7 8 9
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—— Cost (Zpv=2000) ——Cost (Zpv=4000) —#— Cost (Zpv=6000) —m— Cost (Zpv=8000) = Cost (Zpv=10000)
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Amo ta mapandvw Staypdppato Aowmdv Eekabapilel KAmMwe to Mmool cuvduacpol Ba
ntav Tlavotepo TO KATAAANAOL, Yl TO GCUYKEKPLUEVO OIKTUO NAekTpoSOTNONG TNG
ApopyoU, wote va KAAUGDTEL ApKETO TOo00TO NG {NTNoNG XWwPLg UeyaAn mepiooesla alla
KOl LE TO 600 Suvatd ALlyOTePOo £EOTALOUO AOYW KOOTOUG Kol SECUEUONG EKTACEWV.

31O TApAKATW Slaypoppa yivetal pla mpoomddsia ametkdviong tng  Stadopormoinong
Tou KOoTou¢ avaloya to TARBOC Twv a/y KoL TOU HAKOUG EKUETAANEUONG KUMATWY, av
unoBgooupe OtL TonoBetovpe 6000¢/B mAaiowa ta omoia Ba pmopoloav va kaAUouv
Baoel ovopaoTikn LOoYXU0oG, To 53,3% Tou $popTiou aLXung Tou IapoucLaleTal oto vnol.

Kdotog Ayopdg ki Eykatdotaongyio Siddopa Lwave & Zwr PE
Zpv=6000(53,3% of Peak Load)

Zwt=8 (95,65% of Peak Load)

Zwt=7 (83,70% of Peak Load)

Zwt=6 (71,74% of Peak Load)

Zwt=5 (59,78% of Peak Load)

Zwt=4 (47,83% of Peak Load)

"

Zwt=3 (35,87% of Peak Load)

Zwt=2 (23,91% of Peak Load)

Zwt=1 (11,96% of Peak Load)

I

0 5 10 15 20 25
Cost (M€)
L(m)=1000 (90,58% of Peak Load) 1 L(m)=900 (81,52% of Peak Load) 1 L(m)=800 (72,46% of Peak Load)
M L(m)=700 (63,41% of Peak Load) M L(m)=600 (54,35% of Peak Load) B L(m)=500 (45,29% of Peak Load)
W L(m)=400 (36,23% of Peak Load) W L(m)=300(27,17% of Peak Load) M L(m)=200(18,12% of Peak Load)

Mapatnpeital pla onpavtiky avénon KOOToug, 000 AUEAVETAL N XPNON KUMOTIKWV
OUOKEUWY, AOYWw TOU OTL OKOMA EUMOPLIKA oToLXilel TTOAU aKkpLBOTEPA ATIO TIG TILO WPELUES
TeEXVOAOYIEC TWV aloAKwY Kal pwtoBoAtaikwy . KaAo Ba tav Aowrmdv va ekpeTaAeuToUE
TO KUMATIKO SUVOULKO TOu vnolol, o€ MIKPN KA{poKa AOyw KOOTOUG, €mAéyoviag va
XPNOLLLOTIOL OOV E GUCKEVEG TTOU Bal ekTeivovTal To TTOAU og prkog 300m.
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Nivakag 5.iv: Kootog, nepicocia & éANelppa yia Stadopetikd nAROog a/y e otabepd 6000¢/B kat 300m

KUMOLTLKAL.
Cost(M€)
= Zwt=1 2,36% -64,89% 6,48
E Zwt=2 3,57% -61,50% 6,95
E Zwt=3 5,49% -58,82% 7,42
; Zwt=4 8,10% -56,83% 7,89
Zwt=5 11,24% -55,38% 8,36
Zwt=6 14,72% -54,26% 8,84
Zwt=7 18,44% -53,39% 9,31
Zwt=8 22,32% -52,67% 9,78

Onwc yivetat avtAnmeo n emidoyn twv 4 a/y elval o koA emthoyn Kabwg:

e Aev aveBalel katd MOAU tnv Tepiooela evépyelag, oe oxéon pe aAho mAnbog a/y, n
omola nepiooesla Ba mAyalve Yapévn ylati Sev amobnkeveTal.

e H avemapkelo evépyelog onwe daivetal dev unopel va e€alndBel onuaviikd kot
eEPLOPL{OUAOTE OE CUVOUAOUO LE TO AUEAVOUEVO KOOTOC TOU GUOTAUATOG, WOTE L0
KoAr) AUon va Umopel va tnv meplopioel kovtad oto 55% .

Enopévwg pia kaAn ermthoyn cuvduaopou Ba pmopoloe va ival n akoAoudn:

e  QwtoBoAtaikd: 6000¢/B mAaicta twv 0,245kW mOU GOV OVOMAOTLKY LOXUC
KoAUTTEL TO 53,3% TOU UEyLoTou dopTiou aLyUAG.

e AwAwka: 4 a/y twv 330kW mou oav oVOUaOoTIKY LoV Kalurtel to 47,8% tou
pEyloTtou doptiou aLyuUnG.

o Kupoatikda: 300m eKUETAAEUONG KUMATIKAG EVEPYELAG, TIOU Ba KOAUTTEL TO
27,17% Ttou péylotou $opTiou aYUNG.

Mivakag 5.v: TeAwkn emhoyn Zuvduaopol AMNE

N(kW) NPeak_Load(kW) N/ NPeak_Load( (%)

WT 330x4 47,83%
PV 0,245x6000 2760 53,26%
2,5x300(m) 27,17%
Total 3540 2760 128,3%

(Mwh) | e

= — 8797,4 -
712,3 8,10%
-4999,7 -56,83%
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Ag SoUpe dpwe og ypadnua mwe autdc 0 cUVEUOOUOC AVTATIOKPIVETAL OTA TIPOYHLOTIKA
wplaia poptia Tou vnolov, Eexwplotd KABe avavewaotun mnyrn evépyeLag oAAQ Kol GUVOALKAL.

__ 2000
Z
3 1500
B
Q
o
€ 1000
500
0
0 2000 4000 6000 8000
Npeg £Toug
Amorgos_demand (kW) PVprod(kW)_Zpv=6000
= \Wtprod(kW)_Zwt=4 = \NaveProd(kW)_L=300m

Amorgos_demand (kW)
e RES Prod (kW)

2500 1

2000

®Doprtia (kW)

0 2000 4000 6000 8000
Npeg £Toug
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BA£moupE OTL AUTOC 0 CUVSUOOUOC ALOALKWY, KUMATIKWY Kot GwToBOATOIKWY KAAUTITEL
O£ LKAVOTIOLNTIKA emimeda ta doptia yla OAEC TIG EMOXEG ANV TOU KaAokalplol OHwC TTou
£XOULE Kal TIG uéylotn Intnon.

H avénon tng toxvog twv ¢/B , eival ekeivn mou Ba prmopolos va KaAUYPEL autd TO
EMAElUPO evépyelag Tou Tapouoctaletal to Kalokaipl, opwg Bo odnyolupactav oe
UTEPSLOOTAGCLOAOYNGCN TOU CUCTAUOTOG HE QUENUEVO KOOTOC Kal Tepiooela mou &ev
aroBnkevetal. A¢ ta SOUUE KAl OXNUOTIKA autd mwe Ba Atav av and 6000¢/B Balape
10000 rhaiota twv 0,245kW.

QPIAIA ®OPTIA ZHTHZHZ KAI NAPATQrH ANoO ANE
Zpv=10000, Zwt=4, Lwave=300m

(AMOPrOs 2013)
3500

= Amorgos_demand (kW)
3000 | RES Prod (kW)

—~2500

kw

<2000

1500

®Doprtia

1000

500

0 2000 4000 6000 8000
Npeg £Toug

Nivakog 5.vi: Ztoweia yia 10000¢/B, 4 o/y kat 300m KU LOTIKAL

(MWh) E/ E(%“’
Edemand 8797,4 -
Esurplus 1608,1 18,3%
Eqeficit -4413,2 -50,2%
Cost(M€) 8,97

Onwc daivetal, mapdho to 6t avéndbnke n oxuc twv ¢/B amo 1470kW(Zpv=6000) os
2450kW(Zpv=10000), n nepioosla av€nbnke koatd 10% evw 1o EMewupa dev mapouciaoe
onpavtiky peiwon, adol amnd 56,83% mrye oto 50,2%, evw TO KOOTOC OvEPnKe kotd 1
nepinou Ekatoppvplo Eupw.

To HOVO TOU EMITUYXAVETOL PE TNV TomoBftnon OAwv autwv twv ¢/B eival va
KaAUPoupe eploodTePO TO GOPTIO AU TOU KAAoKALPLOU.
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ETtidoyog- Tupmepdopata

Onwg eival yvwotd 1o vnolwtiko meptBaAiov tng EAAGSAG, wg mpog tnv nAektpoddtnon
Tou, amotelel éva peilov Bépa yla TNV xwpa AOyw Tt LAITEPOTNTAC Tou. H Xprion Twv
CUMBATIKWY KAUGTHWY glval kootoBopa Kal puraivel To mepLBAAAov.

H otpodn mpog tng AME eival pia koA Abon, aAAd umd Tic polnobEoelg evog cwotol
OXe6LOOUOU LE YVWHOVA TO TOTIKA 0PEAN KAL TO VNOLWTLKO TtepLBAANOV.

To Bépa tng avénuévng {tnong ota vnold To KaAokaipl AOyw ToupLopoU eival EUOVEG
KoL otnv Apopyo, 0mou oxedov SumAaclaletal n {ATNoN CUYKPLTIKA PE OAO TOV UTIOAOUTO
Xpovo. H evepyelakn autovouia amd AlME os éva vnol omwg n Apopyodcg, ival SUokolo va
emuteuxBei Baowlopevn os ANE xwplic anobrkevon. H amobrkeuon autr Ba umopouos va
VIVEL pE pmatapleg yla ta vnoLd e XoUNAR oXETIka {ntnon.

Mépav tNg amoBnkeuong NG EeVEPYElaG, Ul KaAn mpotacn Ba Atav n HeAETn
Snuloupyiog evog evdo-kukAadikol Siktuou Slacuvdeong pe “Socolnia’ evépyelag amno
ANE KL evog Bepuikol otaBuou mou Ba kpatd to ¢optio Bacng yla OAa ta vnold Twv
KukAdadwv. Avti Aoutdv va culnteital n kootofopa Stacuvdeon pe TNV Hnelpwtik EAAASa
Ba €npeme va kaAAlepynBei n W6£a ¢ SLacUvEEoNE TWV KOVTIVWY VNOLWV HETAEY TOUG.

Télog, 60ov adopd TNV KUMOTIKN eVEPYElD Tou Alyaiou eivol olyoupo OTL Ba pog
QTOLOXOANCEL TIOAU TEPLOCOTEPO OTO UEAAOV, OTaV N TeEXVoAoyia wpPLUACEL Kol PELWOEL To
0pXLKO KOOTOG TG emévbuong. To Awyaio kat n meployn tng Apopyou pmopel va pnv €xouv
oo To HEYOAUTEPA KUHATIKA SUVAULKA 0TOV KOOUO, OUWE elval alyoupa aflomotiotua Kot
npoodEpouv olyoupa TeEPLOCOTEPN aodpaiela adol Oev UMAPXOUV OKpala KoLPLKA
dawopeva, mou anoteAolV TNV KUPLA altia aoToXlog TwY £WE TWP CUCKEUWY OVAKTNONG
TNG KUMATLKAG EVEPYELAG.

[Ttuxiokn Epyacia - T'ewpylog A. Nopkog XeAlda 98



dvirdadia Kataokevaotwv A/T, @ /B & Kupatikng Zuekevng

Panasonic HIT®* photovoltaic module

HIT-N245
HIT-N240

Water drainage frame
- Rain water iz dramed of f the modybe sprface.

| -Thi ayoids not only waber acoymglation,
.- } bt 2l o watber staing atter drying.
e i-f - Even in low-angie installations, water

L dranage comiers keep the modiie dean.

Power from both sides
- HIT® pals generate solar sty
mmifzneaizly on the front and on the back

mide.
-This addifional amoynt of | & combned
wath the ight taken up by the front Sde of

l.‘h:herrudl,e. __)'I
i Oy

Vertically integrated 1z crory

B, - Efficent prodyjction fiov improves prodyjct
- ualty az entire process from waler foosll =
- jnﬂeat'lh: same lacation.
- Mo rizk of damage of individyal components
during transportation between factories.

J

* For MR45

HIT® cell technology

Thee HIT® sodar ozl is made of & thin monoorystaline slioon water
siproynded by yitra-thin amorphoys sikoon (@yers. Thes produc
oiffers the indystry's keading performance and wa&lue, wsing
state-of-theart manytactyning techniques. The development of
the HIT* solar cell was spported in part by the Mew Energy and
Inditrial Technology Development Orgenizaton (MEDD)
Quality
Panazonic % tryly commitied to qualkity since it began deyeloping
and marufamlr_l:g oiar P technoiogy in 1975 Qur long trad
record s Syppo by our daim-rate of only Q.O036% inour
Eyropean Tactory in Dorog, Hungary (2= of September 2013).

vield comparizan

Spedial features

ar -

HIT® solar modyles are 100% emission free, have no moving ﬂ‘it

partz and prodijce nio noese. The dimensions of the HIT® e 7

miodjfes enable 2 space waying instalation and the achiswement W ]ﬁ\\

of magimiym output power possible on s gaen roof area. L j- = ‘Q'\h
[

High performance at high temperatures

i 5

roaraion oAl powe b B

with it yery low temperatyre cosfficent of only -0.29%.0°C, the =¥
HIT* zolar c=ll can maintzin a higher efficency E\aﬂ:mn— » \ =3 ma
yertonal crystalne slicon solar osll, even at high temperatyres. — M.E:E*EE
L. g . ar M oA Il-:-.: & % N D TN P hg e __)l
& Model Cell =fhaency Module efficency | Output/m?
H I I N245 22.0% 19.4% 194 Wim’
Fhotowattals Moduls 240 21.6% 19.0% 190 W/m?

"HIT™ b & registered trecomark of Penasonic Groug.

Panasanic Ecg Splutions Energy Management Eurnpe www.eu-solar.panasonic.net

SANYD Compaent Europa GmbH
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Cioctrs 3 < : =
Siectrical data (st 57C) S e Dimensions and weight
pReETy T ey ok 9 g
Max. power (Pmax) [W] 245 249 L—l -
Max. power voitage (Vmp) [V] 323 435 H * X g
Max. power cyrrent (imo) [A] £.5a 5.5t N ‘_/
©Open circuit vottage (Voc) (V] £3.0 €24 her LL
Short crcyit cyrrent (i=c) [A] 585 585
Max. over current rating [A] 15 j‘l 2 =
Prodiction tojerance power [9] +10/8" &
Max. zystem yoltage [V] 1000 | -
ome: Stanclyrs Test Comdeona: Ar mas 1.5 - 1000V - cad Sam. 250 o
* Al roduies meaxared by P3raccec 1304062 maue 30 Outsut with Pty tolecynce.
Temperatyre charscterstics
Temperatyre (NOCT) {°C] 4.0 440 | |
Temp. coetficient of Pmax [%/°C] .29 029 #rart 1ae e Byt 2
Temp. coefficient of Vac [V/C] 0.133 0133 —'l
Temp. coefficient of izc [(mA/°C] 1.76 1.76 ! weigne 15 ky
At NOCT (Normal Operating Conditons) - ' weght/m3:11,9 kg/m3
actian AA Mt B it mm
Max. power (Pmax) [W] 1874 | 1832 \_
Max. power voltage (Vmp) [V] as 41.7 ~ ~
Max. pone.r current (imp) [A] 441 439 Guarantee
Open drcuit voitage (yoc) {v] 503 497 Power outaut: 10 years (30% of Pmn), 25 yearz (80% of Pmin)
Short crcut cyrrent {i=c) [A] an 271 Prodyct workmanchip: 10 years (based on guarantee document)
ot oy Oparyang Cal Tarmp.: Ar macs 1.5 IryZiancs = E0OW/ m/;
Ar tamzecyiare DA, wnd 2oeed 1 3 Materials
At low irradiance (205%) RSN
4 = Cell matensk Cinch HIT cefz
Max. power (Pmax) [W] 47.0 459 Glasz matenial: AR coated temparad glazz
. 2 22 Frame matenais: Black snodized aiyminym
e Powen voltage (Vinp) [V s g2 Connectors type: SMK 5
Max. power cyrrent (imgp) [A] 109 1.9
Open circuit voltage (Voc) [v] 49.6 49.0 Certificates
Short crcut current (i=c) [A] 147 1.7
tons Low rradance: Aur mazz 15; aradiance = 200W/m'; cal temz. = 25°%C J .'R"o [TeRAR O AT
; | Q‘j‘*' ‘ {_’"}/
(" Dependence on irradiance 3 SORLAR e
b Nee
-
. IEC61215
- Qz IEC51730-1 c €
, \ IEC51730-2 o
Sl i)
2 N
E - LSS A 1% ~
C = ™ f Feaze conzyt your loca| dealer for more informaton
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THE PELAMIS P2 is the second generation Pelamis Wave Energy Converter.

The P2 ncorporates the extenzive and experience of the Peiamiz
Wave Sower team sccumulated over tweive years.

THE PELAMIS absorbs the energy of ocean waves and converts it into ciean, green electricity.

The Peiamiz haz five tube sectionz inked by hinged Jointz. Fioatng &>
©on the zea zurface, Incoming waves cauze the tube zections to move:

relative to one snotner, causing bending movements at the jomts of =
the machine. Thiz movement & resisted by Pydrauiic cylinders whicn |1 )
Pump fuid Into high prezsure zorage accumulators siiowing {5

electricity generation 10 be 3mCOth and continuous. Hydrauic mokors.
drive generators o produce eiectricity. All equipment & housed
Inzice the machine ana power iz transmitted to shore wsing standard
Zubzes cable:z. Severs machinez can be comnected togetmer and
linked to zhore through a zingle subsea cable.

KEY FEATURES

* SURVIVASILITY
Tha long, tin sheps of the Peiamis meam thet sa weves et Haher, the smell
crons-sectionsl ares and low driag profie sllows It to piogiessively dve under the
wave crests — much be 8 surfar dves Dough @ weve Palamis fesporda 10 wave
Curvature, ot helght Since waves naturaly oot lcnger ws ey et higher, tha
iahaimscy imts he range of mation The mashiae must move trough

* POWER CAPTURE ENcY

SPECIFICATIONS

The patested jcirt configuration sliows the response 1o be tuned 1o Incsming

Ratet power:. 500
Strecture. 160 Lo, 4ee Sarveier, 15001 dmghecaert {mouty bebit)
mare effectively an & sitsle body. T s
Mooring tyse: Comrariare, sk mocred.
+ DESIGN INDEFENDENTLY VERIFIED Conversion eficamcy. 7%

The dasion ot Peiamih and B inchaing et o indo ey Vidsed
bohprieprotmpi palponpen o “ 1. POWER MODULES
There are four independert powe! modules, ohe per it The powe! modules contan ef the Sowe take off and convarscn eguipnent
St ok i o s S st Vo S

* MODULAR MANUSACTURE 109%

The Paiarria is an sssenby of seoven technology, suEported by a scaleble upsly

hen wih capatilly to delvar components 1o sceclication Guwily anc time. 2. UNIVERSAL JOINTS
Ech joint

FSHORE WORK

Tom Palemie Jo. danatintid, connftalonsy 4nd miiuieinad ¢ING 1n’ Shiliored 3. MACHINE CONNECTION & ANCHORING SYSTEM
watars A patented

* ENVIRONMENTALLY BENIGN
The Palamis is coe of tha meal saviroamentaly benign forms of electity
Denaraton. The sem-acbmerged machine has o low visue secile
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YriepZuvééouot QUAAaSiwV TEXVIKWV YopaKtnplotikwv ANE

e /B HIT-245:
http://eu-
solar.panasonic.net/fileadmin/user upload/downloads/technical documents/VBHN240 245
SJ25 PEWEU EN.pdf
e A/TE-33:
http://www.enviko.com/pdf/Enercon%20E-33%20330kW%20Tech%20specs.pdf
e  Kupatikn Zuokeun Pelamis:

http://ec.europa.eu/ourcoast/download.cfm?filelD=965
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